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Introduction

Introduction

1 Welcome

AMAPI 3D is the ideal 3D workshop for creating content for a wide variety of fields,
including industrial design, packaging, architecture, illustration, multimedia, video games, film
and television, as well as the Web.

Its advanced modeling capabilities (NURBS, Dynamic Geometry, Surface Subdivision, and
more) make AMAPI 3D a powerful modeler that simplifies the creation and editing of complex
geometrical shapes. It includes tools for rendering, animation and interactive 3D dynamic web
and multimedia publication.

AMAPI 3D files can be exported in numerous standard file formats, including DXF, STL, IGES,
OBJ, VRML, and others. AMAPI 3D also exports 3D scenes rendered with cameras, lighting, and
textures, as well as 3D animated scenes.

AMAPI 3D includes a brand new technology specifically focused on the Internet: the 3Space
technology. It allows you to add interactive 3D dynamics to your HTML documents, making
them more user-friendly and more efficient in terms of communication.

AMAPI 3D is also the ideal companion program for 3D Studio Max, Softimage, Lightwave,
Cinema 4D, Carrara, Ray Dream, Bryce, Artlantis,...

During the San Francisco Macworld Expo - January 9th, 2001 - TGS and EOVIA announced
their merger to create a leading 3D graphics software company. This new organization will offer
a unique and global 3D creation product line including advanced modeling, animation, and 3D
web and multimedia authoring.

To learn more about EOVIA software and solutions, vis[TWWW.€0via.com]

A leader in the 3D graphics development tools market (Open Inventor, volume rendering,
scientific visualization, Java, OpenGL, VRML,...), TGS offers solutions for major international
industrial companies, CAD/CAM developers, scientific computing and simulation developers, as
well as government and university research centers. You can contact TGS at the following

address:[Www.tgs.com

Thanks for using AMAPI 3D and welcome to the world of 3D creation!
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2 How to use your manual

AMAPI 3D" has, in addition to the qualities described previously, the great advantage of
being very fast to master. To master your new software even more quickly, we strongly advise
you to proceed as follows:

To have a trouble-free installation and to avoid possible mistakes, follow the instructions.
Read the “Introduction to AMAPI 3D"” chapter very carefully. This introductory text was
designed to give you the flavor of the software in a few short pages and to highlight the
benefits that AMAPI 3D can provide.

Then you can begin the exercises in the tutorial. These exercises progressively increase in
complexity. Repeat each exercise until you can go through each step of the model construction
quickly and easily.

Once you are familiar with the software, you will be able to create models on your own and will
only need to refer to the User Manual from time to time. This manual explains each feature
clearly. If you follow this learning scheme thoroughly, reading the entire User Manual will be
unnecessary. You will already know what you can expect from AMAPI 3D and will only need to
read the relevant part of the manual.

If you run into difficulty using a particular tool, remember: AMAPI 3D provides a practical
exercise for each of its tools using supplied models (see the chapter “Practical exercises’
This type of exercise will help you fully understand each tool.

You will come across many pictograms throughout this documentation. Their
usefulness will quickly become apparent: They can be quickly spotted on the page. You are
already familiar with most of the pictograms - it will be easy, almost effortless, for you to learn
their meaning.

Additional information

Constraints and limitations

Caution, warning message

AMAPI 3D tricks and tips

pe>po

Reference to an exercise of the tutorial

If you follow this training scheme closely, you will understand the philosophy of the software in
a couple of hours and become a true maestro in a matter of days. Now, it's up to you!
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3 Technical support

There are several ways to reach the Eovia technical support service:

Web support

You will find answers to your questions at the following addressf www.eovia.com.|
In addition to the FAQ, the website provides numerous technical notes, tutorials, tips and
tricks, and more to help you to make the best use of AMAPI 3D.

Phone and email support

Registered AMAPI 3D users can get help with installation, configuration, and program usage
questions via phone or email.

The best way to register is to go to the Eovia website, , or mail in the
registration card you will find in the AMAPI 3D box.

America, Asia Pacific Europe, Africa & Middle East
% +1 858 457 5359 }_-: +33 (0) 556 13 37 77

‘;: 800 544 4847 (USA) & +33(0) 556 130210

i +1 858 452 2547 @ europe_support@eovia.com
@ support@eovia.com
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Presenting
AMAPI 3D

which the user moves freely to create his or her models.
AMAPI 3D provides a rich set of tools to create and

modify these models.

T he AMAPI 3D screen displays a working scene around

| The Assistant Palette

<&
<

The Tools Palette

A

The Work Space
_>

The Control Panel

A
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1 The Work Space

An empty scene displays a table (workbench) i

on top of a grid.

Your models will be built on the table. You can '

use the table and the grid as a reference point

when moving in the scene. But you can also

ask to have the table and grid not be

displaym?pter “Preferences /

Interfac€™on page 2) | — ]
The scene includes all of the objects created

in the same work space.

You will be able to display those objects in wireframe i ded mode. (See
chapter “Preferences / Interface / Work Space / Display Mod
The advantage of the shaded display mode is that it makes manipulations more interactive and
more realistic. The wireframe display mode is better suited to precise work.

2 TheViews and Planes

AMAPI 3D offers you a
full-screen perspective
display of your models.
The ease with which you
can move around in
AMAPI 3D - rotating
around objects,
zooming in and out on
specific details -
simulates the natural
movements of an artist
working on his / her
creation.

Views brpesetsa)
Views” \)

The ruled axes - X (red), Y (green), Z (blue) - represent the main working planes.
They help you to orient yourself in space and to place and size objects precisely. You can easily
and at any time change the step size used: just press the “+” and “-” keys.

The X, Y and Z axes give you an indication of your current viewpoint in the scene and of the
corresponding working plane. This working plane is always the one that is most perpendicular
to the current viewpoint.

19
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3 The Modeling Tools

3.1 Interface

AMAPI 3D allows you to save
different viewpoints as cameras.
You can view the scene from any
one of those custom viewpoints.

You will also be able to display an
unlimited number of viewer
windows. They will display different
user-defined viewpoints __of the

m. (see cha pteM”

The user has access to three main tool palettes. AMAPI 3D provides two different

interfaces for the display and use of these tools:

N
ro
s 4
5 e
Standard 3 A
Interface i:;
o
€
I
K
&

'8 Workshop
Interface

¢ One interface follows the “workshop” paradigm: it is specially designed to allow the user
to move freely about the AMAPI 3D work space, simulating as closely as possible the
natural movement of a designer at the drawing table, or the movement of a sculptor in his

workshop.

¢ The other interface has the advantage of being more familiar to most users, being more of

a “standard” interface.

For more information on the choice of interface, see the chapter * Preferences / Interface / Tool

palettes [0 page 435
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How do you pick up a tool?
Before using a tool, you must select the object you wish to edit. It is the current object (see

[TCurrent object concepf’ on page 166)]

Then, click on the desired tool.

How do you change palettes?

O

O

If you selected the Workshop interface, move the cursor outside the right side of the
scene and then back into the scene.

If you selected the Standard interface, you do not have to change the palette as all the
tools are grouped into a single Tools Palette.

How do you end the action of a tool?
There are two ways to do this:

Validate:

O In the Assistant Palette: Click on the "OK” button.

Or

O On the keyboard: Press the Return key.

Validating an action will quit a tool. The cursor will switch back to the object selection

accessory ™, and you will be able to select a new tool or object.

Putting the tool aside:

O If you selected the Workshop interface: Move the cursor outside the right side of the
scene and then back into the scene to put the tool aside. You can then select another
object or pick up a new tool.

O If you selected the Standard interface:

0O Select another tool in the Tools Palette to keep on working with the current
palette.

Or

0O Select a construction tool.

Selecting another tool will automatically drop the previous tool (standard interface).
See chapter “Tools” on pmre information.

1 BB em lam Ble M P e fbeir S

| &L 4OEENE

21



Presenting AMAPI 3D

3.2 The Construction palette

This tool palette contains the tools used to draw the shapes that will be the basis for

subsequent modeling operations.

For more information see chapter “ danstmc:tandn_page_’LﬁSl

Icon

Tool name

Description

See

-

3D Primitives

Cone

Sphere ["5
-
Grid & Height Fields

Cube Platonic solids

Cylinder

éwreg—l

———

specified font) into the scene.

i Drawings Circle, Arc, Rectangle, Polyline, Curve, Interpolated Curve,
Sketch, Helicoid, Symmetry.
Text Editor The Text Editor allows you to insert 2D or 3D text (with a m

Extract curves

The Extract curves tool creates a new curve from points you
select from existing objects.

on page 204

IS

Facet extraction

Create a facet. That is, generate a surface from several
points.

on page 206

1 Extrusion Curve extrusion. on page 209
1 Facet, edge or vertex extrusion.
Sweeping Sweeping of a section on page 220
Facet, edge or vertex sweeping
Double Generates a surface from a section and two profiles. é‘n‘pa'gE'?Sﬁ—l
sweeping

Ruled Surface

Between curves.
Between surfaces.

On page 234

Surfaces

Hull

4  Coons

S

v

Gordon
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3.3 The Modeling palette

This palette includes the tools with which you can model the primitives. With them, you

can stretch, smooth, bevel, and so forth
For more information, see chapter “

Icon Tool name Description See
= Deformers Global deformers: . I'm'l-pa'gei’ﬁ—l
{ Spherical
They allow you to deform an
entire object by moving or ‘ Taper
deforming one of the faces of
the object’s surrounding Twist
control box.
a Bend
Local deformers: m
£3 Mo
They act on the control points
of a bounding box to deform __f Stretch
a specific area of an object. N
m’:l Scale
G Rotate
F : Bend The Bend tool distorts the current object according to the on page 262
L path drawn by a reference curve.
Wrap The Wrap tool allows you to deform an object by mapping it
onto a shape (Grid, Cylinder or Sphere). ¢n page 265 |
Stretch The Stretch tool is used to move single vertices or a group of (Ln-nge-zss—l
___j( vertices, thus distorting the object.
f Delete The Delete tool supports four delete modes: m
F + Deleting a facet.
+ Deleting an edge with generation of a new facet.
+ Deleting a point by removing all the adjacent facets to the
point.
+ Deleting a point with generation of a new facet.
——
1
Smooth The Smooth tool is used to control the number of facets on page 276
defining a surface and the number of points defining a curve.
The higher the smoothing value, the smoother the object
looks.
- Chamfer This tool allows you to create bevels. !rn—pa'g'e—296—|
(Bevel)
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3 Thickness Apply a uniform thickness to a curve, surface, m
) or volume.
‘ Create an offset of the object,
-
. Cut The Cut tool provides several ways of cutting an object: on page 299
¢ Punch: Punching a surface or a volume using a reference
curve,
+ Boolean: Performs Boolean operations between curves,
surfaces, or volumes.
¢ Extract: Extracts a part of the current object to make a
new object.
"ﬁ Decimate The Decimate tool allows you to reduce the complexity of an on page 306
— object and the size of the file while preserving the object’s
general appearance
| —
I
‘ Tessellate This function subdivides a facet into four facets. on page 307
v Surface Relief The Bump tool allows you to modify the surface relief. There on page 309

are two subtools:

v Bump

Soften
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3.4 The Assembly palette

This palette includes the tools to place and orient the elements. Rotate, Weld and

Duplicate are examples of actions yo [ bly tools.
For more information, see chapter “ / ’ .

Icon Tool name Description See
Duplicate Use the Duplicate tool to create copies of the current object. AW{‘M_I
Repeate You can:

e, Duplicate: Create i Repeate: Duplicate the
multiple copies of & current object along a path
the current object or on the facets of another
object
1‘|r Symmetry Use this tool to create a mirror image of an element. Jm-pagﬁiﬁ—l
— Rotate Use the Rotate tool to rotate the current object. m
st
—
H-;; = Move Use the Move tool to change the position of an object. on page 330
i
= Scale This tool is used to change an object’s dimension, either on page 332
keeping its original proportions or distorting it horizontally or
vertically.
| e |
T 7" | Snap Use this tool to: on page 336
T + Move an object so that a point of this object is positioned
exactly on a point of another object.
+ Move only a part of the object (a point or a group of
points) so that a point of the selection is positioned exactly
on a point of another object. Of course, this will distort the
current object.
+ Align an object relative to another one. Specify a
horizontal or vertical constraint for the Snap tool so as to
align a point of the current object horizontally or vertically
with the point of another object.
- Lay On Use this tool to lay a facet of an object onto the facet of ol_o’?g_ln page

h. another object.

B Weld The Weld tool is used in two completely different cases: Jrn-pageﬁﬂ-l—l

V When you want to weld two or more objects together: the

welded objects become a single entity.
When you want to merge several points of the same object
into a single point.
Unfold Use the Unfold tool to create a 2D flat, unfolded version of on page 345
#’ your 3D object.
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4 The Data Window

This window displays information about the current object and the tool currently used.
It displays:

¢ The name of the current object
¢ Numerical data about the current operation

See chapter User|'The Data WindowJon page 108 For more information.

5 The Assistant Palette

The Assistant Palette has been specifically designed to give you information and guide
you through your first projects with AMAPI 3D. It will help you get acquainted with
your software quickly. Once you are familiar with it, you can turn off the Assistant
Palette, which will give you a larger work space. (See chapter “ Preferences/ Interface
| Assistant Palette” dn page 438])

The Assistant Palette is displayed at the top of the screen. It is divided into different
parts.

vy R v ¢ = % % &%
1 “ 2 e 3 > 4 > 5

1. The Online help provides information and guides you through any modeling step.

2. The command button icons allow you to quit an action at any time, validate it, undo it, or
redo it.

3. This set of three buttons allows you to specify constraints on the movement and position of
the cursor.

4. A ™+ / -" Tuner allows you to control at any time the precision of an action, number of
points, axes step size, definition of values, etc. or the range of action of a tool.

5. Finally, this area displays the different modes available for the current tool.

See chapter * Assistant Palettm‘:or more information.
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6 The Control Panel

The Control Panel displayed at the bottom of the screen provides modeling support
features. These features will help you get the most from your AMAPI 3D software.

10.

11.

12.

Organize the different elements of your scene into groups and sub-groups of objects,
layers, or materials with the Scene Manager. Organizing scene elements is particularly
useful when working on complex scenes.

The Display Hidden Lines command will help you visualize your objects as if they would be
seen in the real world.

You can request a simplified display of the objects. Complex objects will be clearer and the
display time will be shorter.

You can change the Working Plane.
Use the Perspective tool to toggle between perspective and orthographic views.

You can define the view with tools such as the Zoom (6€) and the See all (6d) and tools
used to navigate around the scene (6a,b,c).

Change the center of rotation of your scene with the ViewPoint tool. It specifies the user
point of view.

The Hide (8a) tool will make selected elements invisible. The Unhide (8b) command will
make them visible again.

Use the Group (9a) tool to make different elements behave as one, until you Ungroup (9b)
them.

Edit the Measurements of your objects. You can edit three types of measures with AMAPI
3D: length, angle, and volume / surface / circumference.

AMAPI 3D allows you to constrain cursor motion to a particular axis.

Magnetization allows you to choose if you want your cursor to be magnetized or not.
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13. Use the Material Editor to assign a color to an object or to a material.

14. Get information on the current object with the Get Info command.

See chapter * Control Pang¢!l” on page 111 For more information.

You can choose how to display the Control Panel: either have it displayed permanently or
only when you ask it to be, thus freeing up more space for you to work in. If it is displayed
only upon request, to display it, just drag the cursor at the bottom of the een until the
Control Panel pops up. (See chapter * Preferences / Interface / Control Pan .)

7 The Pulldown Menus

Different commands grouped by topic are always available at the top of your screen.

. File: Contains the file management features.

. Edit: Provides access to the editing tools and to user preferences.

. View: Groups the features used to manage the view.

. Tools: Groups features found in the Control Panel and in the tool palettes (Construction,
Modeling and Assembly palettes).

. Render: Provides access to the Material Editor, and the creation and setting of cameras
and lights.

. Animation: Groups the commands used to animate a scene.

. 3Space: Provides access to the 3Space Dynamics Editor and other 3Space features.

. Windows: Used to manage the open AMAPI 3D documents.

. Preferences: This menu allows you to customize your program interface and set

numerous parameters (Units, Import-Export, Printing, Recovery, Constraints...).
. Help: Guides you through the different operations if necessary.

To gain working space, you can hide the pulldown menus by pressing the “2” key at the far left

corner of your keyboard. Pressing it a second time will bring back the menus.
Read the corresponding chapter of the User Manual for more information.

8 Mouse /Keyboard Access

Numerous features in AMAPI 3D can be accessed through the keyboard. Indeed, you may find
that using the keyboard dramatically speeds up your work and frees up “real estate” that can
be used for your work space.

Whatever tools you are using, a same key will always trigger the same action. For instance, you
will always access the numerical input window with the Tab key.
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9 The Catalog

The Catalog is a scene file management system. It is also used to manage the Materials
Library. Just click on the corresponding tab to switch from one system to another.

Both management systems follow the same general principles (see chapter “The Catalog”
[page 78} See the chapter ™ Rendering / the Materialf / The Catalog of Materig/§” on page 361

Closing
Scene files the Catalog
management tab

Utilities
Material files Current directory
management tab

Bookmarks

T AlsersSytvistAMAR. 4 Divodeies Do

Ardma C T Formdd FomXs

Current page

. number
Name, size and last

modification date of the Current file
current file

Trash

Import/Export
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10 Work with AMAPI 3D

To create an object or a scene,the user will follow these different steps:

10.1 Modelling

The Modeling is made following tree steps which correspond to the AMAPI 3D tree
main tool palettes:

¢ Construction

¢ Modeling
¢ Assembly

—

IN

f
11T
1A

f
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10.1.1 Construction

This palette contains the tools necessary for constructing:

Construction curves: using the
“DRAWING" tools.

With simple mouse clicks, you will
draw precise POLYLINES, NURBS
CURVES, ARCS and RECTANGLES. They
will be the basis of your creations,
as you will use them as sections,
profiles or contours of your future
models. (See chapter “Construction

/ Drawing” For more

information.)

Figure 1: Figure 2:
An extrusion created from a Tube created from a section
section and a profile and a profile
Volumes:

AMAPI 3D puts at your disposal tools to quickly create
and position basic shapes such as SPHERES and CUBES,

or 3D apter “Construction / 3D

Primitivem%r more information.)

You will also be able to create complex volumes by

extruding or sweeping a basic section, as follows:

¢ Creating directly with the mouse each section of
the object (Figure 3).

¢ Designating a reference curve or profile. Each
point of the profile curve will determine a section

of the object (Figures 1 and 2).
(See chapter “Extrusion” or more

information).

Figure 3: Single section extrusion
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10.1.2 Modeling

This palette contains the tools necessary to modify the shapes you have built

For instance, it is a child play to move a
point or a group of points, with or without
constraints, thanks to the Stretch tool.

Just select a point and drag the cursor to

the point’s new position.
To move a group of points, just select
and move one point; the i
[folloyv. (See chapter “Stretchﬁwﬁmﬁﬁj
268 For more information.)
Figure 2:

Figure 1: The Mold tool
The Stretch tool in action

Q

The Bend tool will bend an object according to t

m by a curve. (See chapter “Bend”
or more information).

Figure 3:
Example of application of the Bend tool

The Smooth tool is used to increase the
number of polygons defining an object
and simultaneously to round edges, thus
giving a more organic look to your
creations. Like the other tools, you can
always specify the Smooth tool acti
t (See chapter “Smooth”

mwr more information). The
Smooth tool allows you to work on a low
resolution version of your model, while
editing the high resolution one
automatically. Fewer points means more
speed and the ability to create very

. Figure 4:
F:omplex . meshes without the Use of the Smooth tool
inconvenience.
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10.1.3 Assembly

This palette includes the tools needed to compose the scene: scale, rotate, lay on,

move...

The Move tool is the fim
palette. (See chapter “"Mov

For more information.)

Figure 2:
Example of application of the Rotate tool

The Scale tool is used to modify
interactively or precisely through
numerical input, the dimensions of an
object.

(See chapter “Sca For
more information.)

Figure 1: Example of use of the Lay On tool

The Snap tool is used to precisely position a
point of an object on a point of another object or

wds together. (See chapter “Snap”
For more information.)

The Rotate tool is used to rotatem
an object. (See chapter “Rotate”

For more information.)

You will be able to create copies of all or part of
an object and program the position and
orientation of each of the copies, using

m'ﬁn tool. (See chapter “Duplicate”
or more information.)

R
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X
R
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Figure 3: The Scale tool

33



Presenting AMAPI 3D

10.1.4 Dynamic Geometry

The tools that generate surfaces from curves (Extrusion, Sweep, ...) can now “ retain”
theinitial curves and also remember how the wireframe was generated.

This allows you to edit a surface—not from the surface wireframe—but from the
construction curves, which become the control curves of the surface. The surface is
automatically regenerated when you edit the curves (like NURBS control polygons).

The surface smoothing is now dynamic, sinceit isregenerated at each “ initial” surface
or curve manipulation.

The interpolated or smoothed polyline curves also retain the originating curve.

Dynamic Geometry properties are stackable and create control levels. You can choose
to work on one of the object finishing levels.

For more information see chapter “ qyrramFC‘GeUrTErry“] qn‘pagE‘I55|

N Stretched Poiny)

Original object: Transformed object:
The original object is a smoothed polyline. We transform the object by moving a point of the
construction polyline.
The smoothed polyline is affected by this
transformation.
I
TI II
= _I_ '

Original object: Transformed object:

The original object has been generated by extruding  We transform the object by moving some points of
a circle (polyhedral) along a path (polyline). the construction polyline.

The result has been smoothed The rough object (not smoothed) and the smoothed

object are affectedy by this transformation.
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10.1.5 Basic principles

The user will usually go through the following steps to create an object or an entire
scene:

Before going any further into the AMAPI 3D methodology, it is very important for you
to keep in mind the following information, which is applicable to any tool and any
modeling step.

In numerous tools, the user can position a point or a group of points through:
. Successive mouse clicks.

. Entering numerical coordinates for the selected point or group of points.

. Combining mouse clicks and keyboard entries.

The Data Window displays data about objects or actions and allows you to edit the data
directly by entering numerical values through the keyboard (points coordinates, dimensions,
angles...).

AMm work in either absolute or relative mode. (See chapter “Preferences /
Unit )

. In Absolute mode, the position of a point is specified relative to the origin. The origin can
be user-defined. By default, it is set at the center of the table.
. In Relative mode, the coordinate of a current point is relative to the last point entered.

Tools can be applied to all or part of an object. The user can apply a tool to a subset of
the points defining an object.

The user can define, at any time, the level of precision (number of points of a curve, axis
step size, fine tuning of the values entered using mouse clicks, etc.) and set motion
constraints.

The user can, of course, check, at any time, the dimensions of his models so as to make
any necessary corrections.

The user can change the point of view at any time and continue his work on a different plane.
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10.2 Apply rendering effects

The rendering module is divided into three parts:

The Materials (see chapter["Rendering’Jon page 351)]

With the Material Editor you can:

¢+ Assign a material to one or several objects of the scene

¢ Create a brand new material

¢ Specify a new material based on a basic material from the Materials library
¢ Manage the assignment of materials in the scene

The Lights (see chaptelﬁhe_Lig.h.tI;Lon_pagP_’{SQ_)J

The lighting correspond to the propagation of rays of light from a natural or artificial source.
There are three kinds of lights:

. Sun
¢ Bulb
¢ Spotlight

The cameras (see chapter“'l'h—]—o’gF)]e Cameras Jon page

You will create and adjust the came

For more information, see chapte end on-page .

10.3 Animate a scene

With this animation module, you record key frames on a recording track. Your program is
responsible for creating all intermediate frames itself. You can specify an animation path for an
object. To see the effects, play the animation. When you are satisfied, you can save the
animation.

For more information, see chaptel’JAm.maticlnl’—on-page-A-Oﬂ-l

10.4 “Dynamize” a scene

More than to export:
. 3D geometry ( see chaptef "Object§” on page 151)]|

. 3D rendered scenes: with cameras, lights, and textures (see chapterbRencle:i.n.g_’l.n.n_pa.g.ﬂ

ﬁﬁgd scenes: with pre-programmed dynamics (see chapter['3Space Dynamics{on page |

AMAPI 3D offers a brand new, high performance technology which is particularly suitable
for communicating on the Internet today: 3Space dynamics.

The 3Space technology is an outstanding solution that allows you to put 3D
interactive dynamics into your HTML documents, making them more user-friendly
seace and able to communicate more efficiently and effectively.
You will be surprised by the ease with which you can use this technology and will discover it is
no less than a new way of communicating, to be added to the existing ways (text, images,
animated GIF, Java applets, Flash effects, and so on.)
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The goal of 3Space dynamics is to reproduce, in a realistic way, the natural laws of
physics (gravity, damping, collisions,...) based on the properties you assign to each object
(mass, stiffness, roughness...), the action it executes at time “t” (translation, rotation...), and its
parameters (orientation, speed...).

An object will react to user interactions (mouse click, mouse over,...) depending on the behavior
(reaction to an event) you have assigned to it.

The user can manipulate the scene with the mouse or the keyboard arrows - if you have
allowed this behavior when building the scene.

Fpr more details see chaptef™35pace Dynamicg on page 410

10.5Print

You can print the current scene at any time. (See chapter “Prinlm.)

10.6 Save

There are two ways to save a scene:

¢ Selecting the Sme as” command of the “File” pulldown menu. (See chapter

“Save or Save as/ {)
¢ Using the Catalog, which is AMAPI 3D’s file manager. It is used to, among other things,
save and retrieve files. (See chapter “Saving a model using the Catalog"m

In both cases you will be asked to specify a filename for your file before saving it.

10.7 Export

There are two ways to export a file:
¢ Selecting the “Export” command of the “File” pulldown menu. (See chapter “Export”m

+ Using the Catalog, which is AMAPI mager. It is also used to import or export

files. (See chapter ™ Catalog / Export L)

You witt;mesired output file format from a list of available formats. (See chapter
“Expor -

10.8 Opening afile

There are two ways to open a file:

¢+ Selecting the “Open” command of the “File” pulldown menu. (See chapter “Ope
72.)

¢ Using the Catalog. (See chapter “Catalog / Copying a file from the Catalog into the current
scene” on page 83.}

In both cases you can open a file from the selected directory.
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Tutorial

AMAPI 3D is a very innovative piece of software. There are many ways to quickly
master this simple yet powerful tool. It's best NOT to start off by tediously learning
each and every feature.

You will benefit more by studying the following exercises closely. They were designed to
quickly introduce you to most of the navigation and manipulation principles that apply
to the AMAPI 3D tools.

Repeat each exercise several times until you can go through each construction without
hesitation.

Once you are familiar with the software, you will be able to build your own creations
and will only need to refer to the User’s Manual occasionally. It explains in detail how
each tool operates.

a You can work with your models displayed in basic wireframe mode, or in various it
and shaded mode (based on OpenGL). While the lit and shaded modes may help in
better perception of intricate details, it is true that the basic wireframe mode has
benefited from better optimization in absence of high end graphics accelerators and are
less prone to deficiencies found in low- to mid range gaming oriented graphics cards
with limited OpenGL support.
Therefore, we strongly recommend that you initially use the basic wireframe mode when
doing the tutorial exercises. Later, you may want to repeat each exercise using the
shaded modes such as the Wireshade mode.
How can you switch from one display mode to another? See chapter “ Preferences /
Interface / Display Mode” ¢n page 439.
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1 ASphere and aCube

The first thing you will do in this exercise is get
familiar with the AMAPI 3D user-interface. To
make this as easy as possible, we suggest you

choose the Workshop i ce chapter
“ Preferences/ Interface’ 8.)

)
L

The work space and the interface

1. When Amapi starts up, it displays the table and

the

grid. They are provided to help you orient

yourself in space.

2. Depending on the interface you selected (see

interface  description in the
rences / Interface / Tool palettes”

the

O

, there are two possibilities:

If you selected the Workshop interface you
will see the Construction Palette displayed on
the right-hand side. Move the mouse to the
far right, as if you wanted the cursor to leave
the screen. You will see the Modeling Palette.
Do it again: the Assembly Palette appears.
Repeat this process a few of times: the
various tool palettes are displayed one after
another. Return to the Construction Palette.

If you selected the Standard interface, on the
left-hand side you will see a floating palette
that you can move around.

Selecting a unit system

Choose

“centimeters” in the “Preferen f
(see chapter * Preferences / Un

447).
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Building a sphere ) o

1. In the Construction Palette click on the 'r
Sphere tool icon to select it. Two axes appear;
since the scene is empty, their origin is at the

center of the table. If an object is already in the Sphere tool I
scene, you can set the origin yourself. 4
' ;
2. To facilitate object creation and
modification, you can increase or decrease the j

step size along the axes. To do so.

¢+ 1st method: By clicking on the “= % icons of ﬁ
the Assistant Palette at the top of the screen.

¢ 2nd method: By clicking on the “+” or “-” _“r
keys of the numeric keypad.

3. Creation of the sphere:

O Afirst click in the scene will define the base of
your sphere.

O Next, move the mouse upward: the sphere is
being created and is growing larger as the
mouse moves upward.

O At the same time, you will see a window at
the bottom left corner of the screen. It is the
Data Window; it displays the sphere’s radius.
This value is modified in real time as you
move the mouse. Try to set a radius of
approximately 15 cm.

Then click. You have just created a sphere!

AT +Tuner is then displayed. It indicates
that you can modify the number of sections
defining the sphere.

e

¢ 1st method: By clicking on the *: icons
of the Assistant Palette at the top of the
screen.

¢ 2nd method: By clicking on the “+” or
keys of the numeric keypad.

O Press the “-" key three or four times: you can
see the sphere being modified in real time.
The number of sections defining the sphere is
displayed at the bottom left corner of the
screen.

O Press the “+” key a couple of times. Do not
add too many points! (Smoothing an object
increases its complexity and memory
requirements. It is better to smooth an object
with the appropriate tool once the modeling is
done.) For this example, set the number of
sections to 8 or 9.

w_n

40



Tutorial 1. A sphere and a cube

4. Quit the Sphere tool.

This can be done in two ways. We will put the

tool aside:

0 If you have chosen the Workshop
interface, move the cursor outside the right
side of the Amapi window and then back in to
put the tool aside. The Tools Palette
reappears.

O If you have chosen the Standard
interface, selecting another tool will
automatically quit the previous one. Go to the
next paragraph.

Building a cube

1. Drag the cursor on top of the sphere icon "J in
the Construction Palette to open the 3D
Primitives Palette.

2. Click on the Cube tool icon to select it: l

3. Again you will see the axes being displayed. This
time you can set their origin using the mouse.
This creates a frame of reference to help you
create your cube. Click, for instance, near the
bottom of the sphere. The origin of the axes is
automatically set to the nearest point in the
scene.

4. Building the cube:
O Set the center of the base of the cube.
O Move the mouse: the cube’s size changes as
you move the mouse.
You are now going to enter precise
dimensions:

[0 Press the Tab key. (This command indicates
that you want to enter numeric values. It is
accessible in most tools.)

[0 The cursor switches to a hand; it confirms
that you now can enter a numeric value in the
window displayed at the bottom left corner of
the scene.

O Type a value for the X axis, for instance, 10.
(Be careful not to press the Return key, as
this would validate and end the unfinished
entry.)

O Press the Tab key again to enter a value for
the Y axis, 15, for instance. (Be careful not to
press the Return key, as this would validate
and end the unfinished entry.)

O Press the Tab key once more to enter a value
for the Z axis, 20, for instance.

O Press the Return key to validate. The cube is
created. Validation automatically quits the
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Cube tool. You now have a scene made up of
a sphere and a cube.

Changing the viewpoint

1.

You can rotate around the scene using the
arrow keys of the keyboard. This will change
the viewpoint accordingly. Holding down an arrow
key will rotate the viewpoint continuously.

Let us now zoom in on the scene.

0

Press the “3” key of the numeric keypad a
couple of times; we are getting closer to the
object.

Zoom out using the “.” Key.

-
Click on the icon L/ in the Control Panel to
zoom in on a detail of the scene. (You could
also use the hotkey “1” on the numeric
keypad.) A white rectangle is displayed. This
is the zooming window. Click on a point to set
it, the top of the sphere for instance. This
point will be the center of your new view.
Move the mouse to define the size of the
window. Click to validate the operation.

o

Click on the icon ‘}' in the Control Panel, or
press the “0” key of the numeric keypad to
view the entire scene.

You can switch planes to change the
viewpoint.
This is also done through the numeric keypad:

oooog

Press the “5"” key to go to top view.

Press the 4" key to go to left view.

Press the “6" key to go to right view.

Press the “8" key to go to rear view.

Press the 2" key to come back to the front
view.

Rendering the scene

You now know how to navigate in AMAPI 3D
virtual space. To visualize a rendered view of
your scene, press the Return key.

[

@

You can move around your scene once your objects have been
built. However, you can also move around your scene while
your objects are being created. Do the exercise again, but move
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around the scene as you build the sphere and the cube. Try, for
instance, to set the origin of the cube on the side of the sphere.
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2 ASuitcase

Let’s now move on to a more complex object. You
are going to build a suitcase using a rectangle (a
2-dimensional curve, as on a sheet of paper) that
you will extrude and later modify.

First make sure that the scene is empty

If there are any objects in the scene, you can delete

them using the Backspace key. This key deletes
the current object (the cyan object). You must
press this key as many times as there are objects
in the scene in order to clear the scene.

Drawing the rectangle, the basic suitcase

shape

1.

L

Click on the icon ti: in the Control Panel or use
the hotkey (the “0” key) to view the entire scene.

Go to the front view (“2” key).

Go to the top view ("5” key).
)

Select the 2D drawing tool in the
Construction Palette. A sub-palette is displayed.
Select the Rectangle tool in the sub-palette.

Draw the rectangle:

Click on a corner of the workbench to specify the

first point.

O Then click on the opposite corner to specify
the second point. The suitcase will be built
using this profile curve.

End the Tool action:

There are two ways to end an action: validating
the operation (we will see this later on) or putting
the tool aside. Here, we will put the tool aside.
There are two ways to do this:

O If you are using the Workshop interface,

o

Rectangle
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moving the cursor outside the right side of
the scene and then back in will put the tool
aside. The tool palette reappears.

O If you are using the Standard interface,
selecting another tool will automatically drop
the previous tool used. Go to the next
paragraph.

Extruding the bottom of the suitcase from the basic shape

1.

2.

Go to front view ("2” key).

_|

Select the Extrusion tool ]- in the
Construction Palette. The object selection

accessory cursor appears.

Extrude the shape:
O Click on the rectangular profile you created.
O Move the mouse so as to create the bottom of
the suitcase (see diagram).
O Click to set the first segment.
O Apply a vertical constraint on the cursor
movement.
O There are two methods:
¢ 1st method: By using the Assistant Palette
(recommended for beginners). In this
palette, select the vertical movement

constraint button ~ I .
¢ 2nd method: With the keyboard (when
you are an expert).

O Press the spacebar once. (This is the
“toggle” feature, which is used in
many of AMAPI 3D’s tools.) This will
constrain the cursor movement to
the horizontal plane.

0O Press the spacebar a second time.
This will constrain cursor movement
to the vertical plane.

0 Move the mouse slightly upward so as to
create the second segment of the extrusion.

O Mouse click.

O If you are satisfied with the extrusion,
validate by pressing the Return key, or
pressing the “OK” button of the Assistant
Palette.

O The top and bottom extremities are displayed
in red. AMAPI 3D highlights them in red to
indicate that you may cap them.

O In order to build our suitcase, we need to cap
the bottom; so click only on the bottom red
extremity.

End the tool action
We will put the tool aside. There are two ways to
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do this:

O If you are using the Workshop interface,
moving the cursor outside the right side of
the scene and then back in again will put the
tool aside. The tool palette reappears.

O If you are using the Standard interface,
selecting another tool will automatically drop

the previous tool used. Go to the next
paragraph.

Applying a bevel to the bottom of the
suitcase

1. Switch to the Modeling Palette (only if you are
using the Workshop interface. If you are using 'ﬂ' .I":-' ot
the Standard interface, go to the next ; ¥ |
paragraph). Move the cursor out the right side of .
the Amapi window and back in to switch palettes. 4

2. Select the Chamfer tool in the Modeling -
Palette. A red preview of the bevel is displayed Filleting tool
on the suitcase.

3. With the group-of-points selection accessory F i
-;', completely surround the object. You will see
a preview of the fillet drawn in yellow on the I

selected edges.

4. You can adjust the fillet radius.
Two methods are available:
¢+ 1st method: By clicking on the “+" or “-" keys
of the numeric keypad. Press the “+” key
three times to increase the fillet. You can
decrease it with the “-" key.

¢ 2nd method: By clicking on the = * icons of
the Assistant Palette.

5. You could validate to end the action, but let's
practice setting a precise value for the radius
of the bevel:

0 Press Tab. This gives you access to the
numerical input window at the bottom left
corner.

O Enter “2” in the numerical input window to
specify a bevel radius of 2 cm.

O Press Return to validate this input.

6. End the tool action.
There are two ways to end the action of a tool:
validating the action, or putting the tool aside.
We will here validate the action:
O In the Assistant Palette: Click on the “OK”
button.
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Or

O On the keyboard: Press the Return key to
validate the action and put the tool aside.

O

Note: In this case, if you had put the tool aside

without validating, you would have canceled the

action of the Chamfer tool.

The bevel is applied to the entire suitcase.

Applying a thickness to the object

1.

Select the Thickness tool C‘" in the Modeling
Palette. A preview of the thickness is displayed in
red.

You can specify the thickness precisely.

There are three ways:

¢ 1st method: By clicking on the “+” or keys
of the numeric keypad. Press the “+” key
three times to increase the thickness. You can
decrease it with the “-" key.

¢ 2nd method: Press the Tab key to enter a
precise numerical value.

=

¢ 3rd method: By clicking on the *:
the Assistant Palette.

w_nm

icons of

Validate. Press the Return key. This will validate
and put the tool aside, just like you saw
previously with the Chamfer tool.

Note: If you had put the tool aside without
validating, the thickness operation would have
been canceled and the thickness would not have
been applied.

The thickness value is applied to the entire
suitcase.

Creating the top of the suitcase

Switch to the Assembly Palette (only if you
are using the Workshop interface. If you are
using the Standard interface, go to the next
paragraph). Move the cursor out the right side of
the Amapi window and back in to switch palettes.
You are back to the Assembly Palette.

Select the Symmetry tool. A white bounding
box is displayed around the object. It helps you
to visualize the planes of symmetry you may use.

L

Symmetry

tool

i
L

Fam |

L
o
4

F S
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3. Click on the top face of the bounding box.
You now have two separate objects: the top of
the suitcase and the bottom.

4. End the action by validating or putting the tool
aside as you've done with previous tools.

Rescaling the suitcase

1. Switch to a Left view ("4” key).

2. Your suitcase is probably slightly too tall. To
solve that:

Select the Group Tool in the Control Panel.

Select the bottom part of the suitcase,

and the top part.

Each selected element is displayed in white.

Ooooo

3. Complete the action by releasing the tool
(depending on the interface).
The two objects are now considered a single
object.

&0
4. Select the Scale tool *£L+ in the Assembly
Palette.

5. To scale along a single axis:
0 Press the spacebar twice to set a vertical

constraint or click the appropriate button I
in the Assistant Palette.

O Click on the top of the suitcase and move the
mouse downward until you reach the proper
height of your suitcase.

O Click to validate the new scale.

6. End the action the usual way.

Opening the suitcase

1. Select the Ungroup tool in the Control Panel.

2. Click on the box surrounding the suitcase:
the top and bottom parts of the suitcase are once
again two separate objects.

3. End the action.
4. Be careful: The Rotation tool is active only

on the current object (displayed in cyan). Make
sure that the current object is the top of the
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7.

suitcase. If this is not the case, click on it.

-
Select the Rotation tool f; # in the Assembly
palette. A graduated circle is displayed on
top of the current object.

To rotate the object:

Select the “Center of Rotation setting tool”:

PC: By clicking on the right mouse button. Mac:
Press and hold the Option key and click on the
mouse. The cursor “hand” (to allow the rotation)

will become a “cross” .

Move the center of rotation:

0 Set the new position of the center of rotation:
Set it at the bottom left corner of the current
object.

O Click to validate the action.

Rotate:

O The hand cursor is displayed and the circle of
rotation is set at the new location.

O Click on the circle to define the starting point
of the rotation. Set the angle of rotation
moving the mouse in the desired direction.

0 The angle value is displayed in the bottom left
numerical value window, as it would be for
any tool. You can define the rotation
increment with the “+” and “-” keys. Or
access this numerical window using the Tab
key and type in a value. Set a value of 50° for
instance.

O The suitcase is now open.

End the action.

Construction of the handle

Switch to top view ("5” key).

Switch to the Construction Palette (only if

you are using the Workshop interface. If you are

using the Standard interface, go to the next

paragraph.

O Move the cursor out the right side of the
Amapi window and back in to switch palettes.
The Tools palette reappears

Select the Drawing tool in the
Construction Palette. You will use it to create
the basic outline of the object.

Click on one of the top right corners of the
bottom part of the suitcase to set the origin of
the axes.
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10.

11.

12,

Select the Arc drawing tool.

Draw the arc.

O Click on the red axis (X axis) to set the center
of the arc.

O Move the mouse to set the radius of the arc.

O Click precisely on the red axis, as it is the

starting point of the arc.

Move the mouse to the opposite point.

CIick;gain on the red axis.

(|

O Thet © Tuner icon appears. AMAPI 3D allows
you to modify the number of points defining

the arc (using the “+” and “-” keys or
entering numerical values after pressing the
Tab key).

O Put the arc tool.

Put the Drawing tool aside to end the action
(depending on the interface).

Switch to the Assembly palette (only if you
selected the Workshop interface. If you are using
the Standard interface, go to the next
paragraph).

Ll
[

Click on the Snap tool . We will use it to

place the handle.

O Click on the center of geometry of the arc
(the small gray sphere): a green circle is
displayed around the sphere.

O Click twice on the spacebar to set a vertical
constraint or click on the “vertical constraint”
button in the Assistant Palette.

O Move the mouse cursor near the center of the
suitcase and press on the Shift key to activate
the automatic cursor-snap feature.

O Click. The handle is automatically centered.

End the action (depending on the interface).

Switch to the Modeling Palette (only if you
are using the Workshop interface. If you are
using the Standard interface, go to the next
paragraph).

=

Select the Thickness tool -'! . It will be used
to give volume to the handle.

O A red preview of the thickness applied to the
handle profile is displayed. You can edit the
size of the thickness using the “+” and “-”
keys.

O Press Tab and enter a value of 2 cm, for
instance.

O Press Tab again and enter 8, the number of
points for the circumference of the handle.

0O Press Return to validate the entries.

T

Circular arc
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13.

14.

15.

16.

17.

18.

0 The thickness preview displayed is nhow more
rounded.

[0 Press the Return key to validate. The specified
thickness is applied to the whole handle.

Put the tool aside to end the action
(depending on the interface).

Zoom in on the handle.
O To zoom in on a detail of the scene, you can

-
either click on the il icon in the Control
Panel, or use the hotkey (the “1” key).

O You will see a white rectangle that you will
use to surround the area of interest.

0 Place it where you want and click.

O Drag the mouse to define the rectangle’s
dimensions.

O Click.

Go to the Left view (“4” key)

Switch to the Assembly palette (only if you
are using the Workshop interface. If you are
using the Standard interface, go to the next
paragraph). .

Select the Snap tool You will use it to set

the position of the handle.

(Aligning an object is the same thing as

moving it with a constraint along an axis

(vertical or horizontal), so that a point of the

selected object is on the same horizontal or

vertical plane as the point of another object).

O Click on a point on top of the handle. It is
highlighted in red.

O Press the spacebar twice to set a vertical
constraint.

O Click on a point on the edge of the suitcase.

Put the tool aside to end the action
(depending on the interface).
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Checking the alignment

O Click on the orthogonal view icon !_1 in
the Control Panel.
O Check that both objects are indeed aligned.

. e .
O Click on the icon: «—— ' to switch back to a
perspective view.

View the entire scene

L]

Click on the “See all” icon "tE in the Control Panel
or use the hotkey (the “0” key).

Render the scene

Press the Return key to render the scene. This works
because no tool is currently selected.
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3 AVase

In this exercise, we will work directly on the 3D
object, moving points and vertices, reshaping the
object as a sculptor would.

If you followed the previous exercises closely, by
now you should be familiar with the user-
interface of AMAPI 3D. Therefore, from now on,
you will not be given instructions for every single

step.

First, make sure that the scene is empty

This time we will use the Trash icon of the Catalog to
clear the current scene. ﬁ

O Click on the Catalog icon to open it ~

O Click on the Trash icon .
All of the objects present in the scene
disappear.

Put the tool aside to end the action
(depending on the interface).

Creating a circle, the basis of the shape

1. Go to top view ("5” key).

2. Select the Drawing Palette in the
Construction Palette. The sub-tools palette is
displayed as well as the reference axes centered
on the table.

3. Pick up the Circle tool.
O Click to specify the center of the circle and
drag the mouse to define a radius of 20 cm.

O Click. The ":J+cursor appears to let you edit
the number of points of the circle.

O Press Tab and enter a value of 12 in the
bottom left window.

O Press Return to validate this entry. Please
note that you can also edit this number of

points using the £ N keys.
[0 Press Return or put the tool aside to end the
action and drop the tool.
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Modifying the circle to define the cross
section of the vase

1. Limiting the action to a part of the current
object.
The defaut selection accessory is the object

selection accessory . ; we will take the point

selection accessory L

O PC: By clicking on the right mouse button.
Mac: Press and hold the Option key and click
on the mouse.

O The cursor will turn into the group-of-points

selection accessory # "
O Do it once more, and cursor will turn into the

“He,
point selection accessory £.* This is the one
we need.
0 With this accessory, select every other point
on the circle (they will appear in red).

[0 Validate with the “Enter” key.

2. Select the Scale tool ﬂ[:' in the Assembly
Palette. Only the points previously selected will
be affected.

O Click on one of the selected points.

0 Drag the mouse toward the center of the
circle: a white box surrounding the circle
follows the cursor’s movements.

O Click to end the action. The circle is
transformed into a star.

O Put the tool aside (depending on the
interface).

You can see that the tool action is applied only to

the selected points.

3. Deselect the points: Using the object selection
accessory ™, click on the star you just created.

Extruding the star

1. Go to top view (“2" key”).

_

2. Select the Extrusion tool ]- in the

Construction Palette.

O Click on the star.

0 Drag the mouse upward and toward the
center of the star.

O Click: You just created the first segment of
the vase.

O Create a second segment slightly above the
first segment.

O Click above the second segment to create the
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third segment.

O Press Return to end the extrusion.

0 Both extremities are displayed in red, allowing
you to cap either or both of them.

0 Click on the bottom of the vase only.

O Put the tool aside to end the action
(depending on the interface).

If, while building an object, you are not satisfied

with your creation, you can always cancel prior

construction steps (undo).Ctrl-Z (on PC) or

Command-Z (on Mac) will cancel.

¢+ Within a tool: the last operation done by that
tool.

+ No tool selected: all of the operations done by
the last tool used.

m In the first case, there are as many undos
possible as there were operations done with the
tool. In the second case, the number of possible
undos is user-defined in the Preferences menu.

Extrusion modification

1. Select the Stretch tool -—JI’ in the Modeling
palette.
The Dynamic Geometry palette is displayed in the
left hand of the screen. It informs you may work
on two finishing levels of the object (the structure
and the rough object).
We will work on the structure (default level). The
editable points of the section and the path are
highlighted.

2. Pull a point of the path.
Click on a point of the path and move it.
Click again to release this point.
You may repeat this step

3. End the action by putting the tool aside
(depending of the chosen interface).

Modifying the top part of the vase

1. Switch to a perspective top view using the up

arrow key. Zoom out using the “.” if necessary.

2. Selecting points on the object. (The current
object will not be the entire object but only the
selected points.)

The defaut selection accessory is the object

selection accessory ; we will take the point
e

selection accessory %+,
O PC: By clicking on the right mouse button.
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Mac: Press and hold the Option key and click
on the mouse.
O The cursor will turn into the group-of-points

selection accessory # "
O Do it once more, and cursor will turn into the

e,

point selection accessory £.* This is the one

we need.
The Dynamic Geometry palette appears on the
left side of the screen. It indicates that you can
work on two finishing levels of the object (the
structure and the rough object).
We will work on the rough object.

Click on the icon, displaying the rough
object. The editable points arehhighlighted. Using

the point selection accessory .

0 select every other point on the top edge of
the vase. (They will be displayed in red.)

O Press Return to validate the selection.

Go back to front view (2" key).

Select the Stretch tool --II’ in the Modeling
Palette.
0 We can apply a vertical constraint to the
movements of the cursor either through:
¢+ 1st method: On the Assistant Palette click

on the “ I~ icon.
¢ 2nd method: By wusing a keyboard
shortcut: Press the spacebar twice to
toggle on the horizontal constraint, then
on the vertical constraint.
O Click and drag the selection upward.
0 Click again to set the selection at the desired
location (see opposite illustration).
O Put the tool aside to end the tool action
(depending on the interface).

Using the object selection accessory ™., click on
the vase to deselect the six points.

Twisting the vase. We want only part of the
object to be affected by this operation, so we
need to designate those points before selecting
the tool.

O PC: Click on the right hand button of the
mouse. Mac : Press and hold the Option key
and click the mouse.

O The cursor is changed to the group of points

selection accessory »~c

O Surround the group of points to be selected
by successive clicks.

0 Validate the selection by pressing the
« Entrer » key: the selected points are red.

-

afl
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7. Go to top view (“5” key).

-

8. Select the Rotation tool ; # in the Assembly
Palette. Centered on the object you will see a
circle with tick marks.

O Click on the circle at the location where you
want to start the rotation. Al

O You can define the rotation increment (as = | N
indicated by the ticks on the circle) using the < —~
“+” and “-" keys of the numeric keypad. ~] /%ﬂé\

O Drag the cursor in the desired direction for 71
the rotation. The angle value is displayed in |
the Data Window like any other data.

O You can click to validate the angle of rotation,
but in this example we will enter the angle
value directly. Press the Tab key to edit the
Data Window and use the keyboard to enter
an angle of 45°. Press the Return key to
validate the entry.

0O End the action (depending on the interface).

9. Go to front view (2" key).
10. Deselect the selected points.

Click on the vase to select the entire vase and
thus deselect the points previously selected.

Smoothing the vase

i

Take the Smooth tool “ in the Modeling
Palette. AMAPI 3D can generate additional facets
to smooth the object’s surface depending on the
smoothing value you specify The number of
polygons will be multiplied by the square of the
smoothing value (i.e., a smoothing of 3 will
multiply the number of polygons by 9). The
higher the smoothing value, the smoother the Broken by edges
object, but also the bulkier the file.

0 Set the smoothing range to 5 by using one of

the following methods:

¢ 1st method: By clicking on the
of the Assistant Palett.

¢ 2nd method: By clicking on the “+” or “-"
keys of the numeric keypad.

¢ 3rd method: Press the Tab key to enter a
precise numerical value.

[P L,
*icons

O Click on the icon & depicting the broken
edges selection accessory, and with the

group-of-edges  selection accessory — #%
surround the lower section of the vase. These
edges will be excluded from the smoothing.

O Put the tool aside to end the action
(depending on the interface).
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The object appears as it was before, but the
smoothing is not lost; it is saved in memory and
will be applied only when rendering, so as to not
degrade object manipulation performance.

AN
&
SR

Defining sharp edges

You can define points where the smoothing will
not be applied - at these points the edges will
stay sharp.

i
Reselect the Smooth tool WY AMAPI 3D
displays the smoothed object.
Selecting the sharp edges:
0 Go to top view.

e

O Select the point selection accessory %.*,

O With this selection accessory, select every
other edge of the top part of the vase.

O Press the Return key to validate.

O Click on the vase to display the smoothing.
The selected edges are still sharp while the
other are smoothed and rounded.

O Complete the action by releasing the tool
(depending on the interface).

Rendering the scene f

Make sure that no tool is selected, then press the ! am“
Return key to render the scene.
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4 ACherry

After having created such a splendid vase, let's
do something a little different. AMAPI 3D will
help us create a tempting cherry. In this new
exercise, we assume that you are now familiar
with AMAPI 3D. The goal here is to show you
that you can, using the tools provided by AMAPI
3D, keep your current working habits.

-

Make sure that the scene is empty.

Ask to view the entire scene to make sure that it is
o
completely empty. Click on the ‘h icon in the
Control Panel to do that (or press the “0” key).
If the scene is indeed empty, go to the next step.
If not, we will erase all the objects using the Catalog’s
Trash tool. ﬁ,
O Click on the Catalog icon to open it ~
O Click on an object of the scene and hold the
mouse button down. The object selection

accessory is transformed in a thumbnail
image representing the object selected.

Drag the cursor toward the Trash icon .

Release the mouse button when the

thumbnail is over the Trash icon. The selected

object will disappear from the scene.

O Repeat the operation until there are no
objects left in the scene.

O Put the Catalog tool aside (depending on the

interface).

oo
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Creating a sphere, the basis of the body of
the cherry

Select the Sphere tool \J in the Construction
Palette. Two axes that intersect at the center of

the table are displayed. POLY
0 As part of the Assistant Palette, AMAPI 3D NURBS
displays in the "Modes” area two buttons used -

to switch from Polygonal drawing mode to
NURBS drawing mode. Click on the NURBS
button. (You can also use the keyboard
hotkey to switch mode: Ctrl+B on PC, or
Command+B on Mac).

[0 Set the origin of the sphere at the intersection
of the two axes.

0O Drag the mouse so as to define a sphere of
radius 120 mm (check the numerical window
at the bottom left corner of the scene).

Click. The sphe:e is created.

O This cursor "j N is the Tuner accessory. It
indicates that you can change the smoothing
of the sphere.

0 In this example, we will use the default
settings. Press the Return key to end the tool
action and drop it.

Modifying the sphere shape

Select the Stretch tool --'I’in the Modeling Palette.

The sphere created is a NURBS sphere. A NURBS
object has a surface that is always smooth even
if you modify the object’s shape.

Instead of editing the object’s points directly (which is
the case for polygonal objects), you will
manipulate control vectors external to the shape.
Here, the control vectors take the shape of a
cube.

0 We can apply a vertical constraint to the
cursor's movements, either through the
Assistant Palette or using the hotkey:
¢ 1st method: On the Assistant Palette click

on the “ I " icon.
¢ 2nd method: Using a keyboard shortcut:
Press the spacebar twice to toggle on the
horizontal constraint, then on the vertical
constraint.
O Click on the center of the top face of the
control cube and pull downward by 80 mm.
0 Click to set the point to its new position.
O Open the Control Panel and click on the
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Orthogonal button to set this viewing mode.

0 Select the group-of-points selection ?\é\\
accessory. PC: By clicking on the right mouse

button. Mac: Press and hold the Option key {{{ i i
and click on the mouse. The cursor will turn WL

[

[

| )/
into the group-of-points selection accessory \\\ \ I’ I/
- 1

0 Select the top part of the control cube and
press Return to validate: The three top points
of the control cube are displayed in red and
the cursor switches back to the Stretch tool
cursor. ]

O Re-open the Control Panel to go back to

perspective view. ——— . You can see that T
you in fact selected the 8 points of the top
face of the control cube.

O Click on one of the points: All the selected
points can be moved simultaneously.

O Drag the mouse upward 60 mm. (You can
apply a vertical constraint to the cursor
movement by clicking on the icon of the
Assistant Palette or by pressing the spacebar
twice.)

0 Click to set the points to their new position.

O Put the tool aside to end the action
(depending on the interface).

[0 The cube (representing the control vectors)
disappears, leaving only the modified sphere.

Hiding the body of the cherry

(to have more working space for creating the cherry
stalk).

Y
Select the Hide tool ‘ in the Control Panel.
O Click on the cherry (it becomes white).

[0 Put the tool aside to end the action
(depending on the interface). The cherry
disappears in the hidden scene. We will bring
it back later.

Building the stalk

1. Click on the ‘E' icon in the Control Panel to
view the entire scene, or use the hotkey (the “0”
key). You will come back to the default viewpoint,
as there are no objects in the scene.

2. Select the Drawing tool in the
Construction Palette. Two axes are displaved at
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Construction Palette. Two axes are displayed at
the center of the table. Click on the
NURBS/Polyline toggle button to switch to
polyline mode. (You can toggle from one mode to
the other by using the keyboard shortcut: Ctrl+B
on PC or command-B on Mac.)

3. Select the Polyline tool.
0 Click on the axes origin to set a first point.

O Click on the “ I " icon in the Assistant Palette
or press twice on the spacebar to apply a
vertical constraint.

O Move the cursor upward (by about 300 mm)
and click to create a second point.

O Validate to end the tool action.

O Put the tool aside (depending on the
interface).

()

4. Take the Smooth tool “ in the Modeling
Palette. A red preview of the smoothing is
displayed on the object.

0O Press Tab, and enter a value of 4 in the
numerical window at the bottom left corner of
the screen.

O Press the Return key to validate. The segment
is now divided into 8 parts.

[0 Press the Return key to validate. (If you had
put the tool aside without validating, the
smoothing would not have been applied).

Modifying the end of the stalk.

1. To zoom in on the top of the curve: Click on
w
the "'E‘ icon of the Control Panel or use the
corresponding hotkey (the “1” key).
-

Palette.

0 Set the origin of the axes at the top end point
of the straight line.

0 Press the spacebar: The cross displayed
indicates a connection point which means that
you can continue the drawing using another
curve.

2. Take the Drawing tool in the Construction \

3. Select the Polyline tool.

0 Add a few points connecting to the top part of
the cherry stalk, as shown on the opposite
illustration.

O Press Return to end the profile.

O Put the tool aside to end the action
(depending on the interface).
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W

4. Click on the "'E' icon in the Control Panel or
use the corresponding hotkey (the “0” key) to
view the entire scene. You can see the whole
profile of the cherry stalk.

5. Zoom in on the bottom part of the segment:

-
Click on il icon in the Control Panel or use the
corresponding hotkey (the “1” key).

6. Press the Up arrow key a couple of times to
display a top perspective view.
"

7. Select the Drawing tool
Set the axis origin at the bottom end of the
segment.

8. Select the Circle from the Drawing tool sub-

palette.

O Click to set the location of the center of the
circle.
Drag the mouse to specify a radius of 5 mm.
Click to validate the location.
Press Return to validate the default number of
points of the circle.
0 Put the tool aside to end the action

(depending on the interface).
il v

oogoo

9. Select the Snap tool (to attach the end

of the stalk).

O Click on the far right point of the circle; a red
dot is displayed.

O Click on the end of the profile (stalk). The
circle snaps to the profile.

O Put the tool aside to end the action
(depending on the interface).

10. Go to front view (the “2” key) and zoom in on

-
the connecting point (click on the il icon in
the Control Panel or use the corresponding
hotkey (the “1” key).

R
11. Select the Extrusion tool ]- in the

Construction Palette. Check that the circle is

indeed selected (displayed in cyan).

O Click on the profile. The extrusion is
generated and the ends of the stalk are
displayed in red.

O Click on the top one to close the shape.

[0 Put the tool aside to end the action
(depending on the interface).

Bending the cherry stalk.

Select the Bending tool ¥ in the Modeling
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Palette. AMAPI 3D displays the Dynamic
Geometry levels on which you may work on the
left hand of the screen.

O Click on the to work on the upper

Dynamic Geometry level (and not on the

construction curves).

Click 3 points to draw the stalk curving.

Press Return to validate.

The “+ / -” Tuner is displayed. Press the “+"” L ‘ L L

key to add points to the curve. g

O Validate; the cherry stalk is bent according to
the profile of the curve. 4

[0 Put the tool aside to end the action T
(depending on the interface).

[ ]

Snapping the cherry to its stalk.

1. Select the Unhide tool -2 in the Control
Panel: The hidden scene is displayed (in our
case, the body of the cherry).

O Click on the cherry.

O Put the tool aside to end the action
(depending on the interface).

O The body of the cherry is displayed in the
main scene.

2. Select the cherry stalk using the object

selection accessory . The stalk becomes cyan.
o
3. Take the Snap tool in the Assembly
Palette.
O Click on the base of the stalk: a red dot is
displayed.
O Click on the point of the cherry as indicated 1
on the opposite illustration. Use the arrow i

keys to get a better view.
Use the “1” key to zoom in on the area if
necessary.
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Defining the color of the cherry

O AMAPI 3D assigns a default color to each i
object. You can render the scene by pressing r
the Return key.

O Of course, you can customize those colors. In |

the Control Panel click on the = icon of the
Material Editor. A dialog box opens allowing -
you to assign custom colors to the current
object. We will assign a simple red color to
the cherry in this exercise.
O Make sure that the cherry is the current
object (it must be displayed in cyan). If not,
click on it using the object selection accessory

O Double-click on the colored button labeled
“Diffuse”. The color picker opens up, allowing
you to choose a color.

0O Select a red.

O Click on the “OK” button to validate the
choice.

O You can check your choice in the preview
window, modify it, or make other
adjustments.

O Once satisfied with the color setting, click on

the V) button to validate the current object’s
new color. The window of the Material Editor
closes and you are back to the main scene.

O Press the Return key to render the whole
scene.

[0 You can proceed the same way to define the
color of the cherry stalk.
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5 ACarafe

We encourage you to try out the Dynamic
Geometry features. In this exercise, you can
modify the general shape and the proportions of
the object at any time by operating on the
original construction curves.

Drawing the section and the profile.

1. Switch to Top View: Key "5”".

2. Select the Drawing tool in the
Construction Palette. A sub-palette as well as the

axes centered on the table appear.
3. Select the Circle tool.

O Click to set the center of the circle, then move
the mouse to modify the radius.

O Click. The ":-ﬂ cursor appears. You can now
modify the number of points defining the
circle. Here, we will keep the default number
which is 8.

0O Validate by pressing the Return key.
0 End the action by putting the tool aside.

4. Switch to Face View: Key “2".
o

5. Select the Drawing tool again.

6. Select the Polyline tool

O Hold down the Shift key and click on a point
of your circle. By doing this, you will apply a
constraint and the first point of your polyline
will be connected to the point on the circle.

O Draw three polyline edges, as shown on our
model. Don't try to set exact measurements
as we will modify this line several times in this
exercise.

0 Validate by pressing the Return key.

O End the action by putting the tool aside.

7. Select the circle again: With the object

selection accessory , click on the circle: its
color will turn to cyan. This is the current object
now.
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Extruding the shape.

_

1. Select the Extrusion tool ]- in the
Construction Palette.

2. Click on the polyline. The mesh of the carafe
appears.

3. Click on the lower red circle: This caps the
bottom of your object. You will get an object
similar to our picture.

With AMAPI 3D, there are several ways to model
an object like this one. We will show you two
other methods to acquaint you with other tools.

4. Draw a circle, like before. You can undo your
previous actions (with the Undo icon in the
Assistant Palette). Note that you can choose the
number of Undos you want through the
Preferences / Security menu. If your system has
enough memory (RAM) available, you can set 25
or 30 Undo levels. If you have made a mistake,
do not hesitate to go back to the previous
operation.

A

5. Select the Extrusion tool ]- in the
Construction Palette.
O Click on the circle,
0 Move the mouse diagonally up and to the

right.

O Click: You have made the first section of your
carafe.

0 Make a second section by clicking a little bit
higher.

O Then click even higher and on the right to get
a larger third section.

O To finish the extrusion, press the Return key.

O Both ends are red now: Amapi asks you if you
want to close them.

O Click on the bottom only.

O Put the tool aside. Your carafe is the same as
the previous one.

Now, a third way to make this carafe. Instead of
extruding a circle following a profile, you will do
the opposite: you will rotate the profile along the
circle. To do this, you will use the Sweep tool.
You will get the same object as before and it will
have the same deformations as the others.
Choose whichever method you prefer.

6. Take the Circle and the Profile previously

drawn.
O Like before, you can delete the object or undo
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the actions. To delete the carafe:
O Select the object with the object selection

accessory .
Press the Delete key. The ﬁ'ect is deleted.

O Click on the Show icon in the Control
Panel.

O The circle and the profile are displayed on the
screen. When Amapi makes a shape from
curves, it automatically hides them. The Show
tool unhides them. You can recall the curves
any time if you want to modify them.

O Click on these two curves. Their color turns to
white.

O Put the tool aside. The two curves are now in
the working screen.

7. Select the profile with the object selection

accessory Its color turns to cyan. It is the
current object. Note that before, the circle was
the current object.

8. Select the Sweep tool l"\-“ in the
Construction Palette.

9. Click on the circle. The carafe appears again.
The both ends (circles) are red now.

10. Click on the red circle: By doing this, you are
capping the bottom of your object. You will get
an object similar to our picture.

11. Put the tool aside.

Smoothing the carafe

e s
1. Select the Smooth tool ™ . Amapi gives you ..h
five smoothing methods to choose from. You can i "L i s .
try different smoothing types by clicking on one

of the five icons in the smoothing palette. The
characteristics of these methods are explai i

our User Manual. (See chapter “Smoot
EVIM )

O We will use the first method for our exercise.

So, click on the first icon. e i
O With the “+” and “-" keys, you can modify

the smoothing range. Here, we will set a

range of 2.

O You can also enter the number 2 by pressing
the Tab key, then entering the value you
want.

2. The carafe is smoothed now.
O By pressing the Return key, you can launch a
rendering and see vyour carafe being
constructed.
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Deforming the carafe (method (1)

O
0 Come back to wireframe mode by putting

aside the object selection accessory or
pressing an arrow to turn your object.

0O Take the Stretch tool --J’in the Modeling
palette. When you do this, your object is
grayed out; the construction curves are
displayed in cyan.

O Click on one point of the profile and move it.
Your object is deformed and the smoothing is
automatically regenerated as you move the
point.

0 Click again to stop moving the point.

O With the same tool, click on one of the three
upper points of this curve and move it to the
desired location.

0 By moving the three upper points of the
profile one by one, you will modify the general
shape of your carafe.

O Stretch it until it looks roughly like our
illustration.

Deforming the carafe (method 2)

1. Change the control level: Stay in the Stretch
tool. Up to now, you have used the construction
curves as control curves. You will now use the
wireframe of the rough object to deform it and
create the spout. When you select the Stretch
tool, a new palette appears; it shows you with
which finishing level you are controlling your
shape. The polyline at the bottom shows the
mode you had worked in before.

O Click on the icon in the center of the
palette. Warning: You will lose the ability to
work with the control curves. So, we don't
need this level any more.

2. Click on a point of the top of the carafe,
move it outside, then click to set the new position
of the point.
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Finishin
1

Take the Smooth tool again - 1 spite of
all you have done on the shape, the smoothing is
always dynamic: you can make your carafe
smoother or go back to a rougher object. You can
always go back and change the smoothing
method too.

For this carafe, we will chose Bezier smoothing
(smoothing 1), and a higher smoothing range to
avoid seeing the polygon breaks when rendering.
When you are more proficient with this program,
you will be able to add a handle in less than three
minutes.

hanks to these tutorials, you have now mastered the basics of AMAPI 3D.

You can navigate in space, rotating around the object, zooming in and out, even
while using a tool. You have learned to create objects from “ scratch” using precisely
specified dimensions or intuitively. You have learned that you can modify a whole
object or only a part of it. And, finally, you know the principle of toggling and the tools
options (constraint along an axis, switching the selection accessory from the object
selection accessory - to the point selection accessory *i:*, etc.) and the level of undos.
These are the fundamentals of AMAPI 3D. If one day you are confronted with a
modeling problem, think back to these fundamentals: they will help you find the
solution.
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1 File

This chapter describes the “ classical” menu bar at the top of the screen which is used
for managing files.

AMAPI 3D also provides another file management systwh i isual, easier
to use, and faster. Thisisthe“ Catalog” (see chapter “ om

1.1  New (pc: ctri+N: Mac: Command-+N)

This command creates a new empty AMAPI 3D document.
The new document has no name (the title bar displays “Untitled n” where n is the document
number). You will be able to give it a name when you save it. (See chapter “"Save or Save as”

Note that you can have several documents open at once; you can switch from one to another
using the “Document” command in the “Window” menu. (See chapter * Document"m
i

1.2 Open (PC: Ctrl+0; Mac: Command+0)

This command opens an existing document.

The dialog box allows you to define your search.

You can select a file format from the list of choices. (See chapter * Import]m The
AMAPI 3D format is the default format.

How do you open a document?

Select "Open” in the “File” menu.

Once the dialog box is displayed, choose the file format.
Open the correct folder.

Click on the file name.

Click on “Open”.

uaWwNE

1.3 Me g€ (PC: Ctrl+M; Mac: Command+M)

This command opens an existing document and adds the object(s) from that file into the

current scene.

When you select Merge, the Open dialog box is displayed. It allows you to select the file format
of the document you wish to merge.
See chapter “Open’lﬁ'for details.
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1.4 Close (PC: Ctrl+W; Mac: Command-+W)

This command closes the current document.
If there are any unsaved modifications applied to your document, AMAPI 3D will ask you:

Do you want to save the modifications?

You can click on:

¢ “Save”, if you want to save the modifications.

¢+ “Don’t Save”, if you want to close the document without saving the modifications.
¢ “Cancel”, if you do not want to close the document.

If another document was already open, it becomes the current document. If no other document
was open, the application still runs and you can open an existing document or create a new
one.

1.5 Save (pc: ctri+s; Mac: command-+S)

This command saves the current document of AMAPI 3D.

¢ If the document has already been saved, it is updated in the same folder.

¢ If you wish to save it in a different folder or under a different name, select "Save as” in the
“File” menu.

¢ If you select Save when the document has never been saved, the Save as... dialog box is
displayed. It allows you to specify the file name and the location where you want to save

it. (See chapter “Save or Save as[ above})

The scene you are working on is not saved until you ask AMAPI 3D to save it. Hours of

work can be lost because of a power failure or other mishap. It is therefore very
important to save an object before attempting massive modifications or operations involving
multiple steps. By doing so, you can go back to the previous stage if you are not satisfied with
the result. You can simply close the document without saving it.

It is recommended that you save your work regularly or to use the automatic backup feature of
AMAPI 3D. Use the command Preferences / Recovery in the Edit menu to activate the automatic
backup option. AMAPI 3D will save the document on the hard drive at the user-defined interval.

When AMAPI 3D saves a scene, it includes all the materials used in this scene.
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1.6 Save as (pc: ctri+E; Mac: Command+E)

This command saves the current document. It allows you to:
¢ Rename the document.
¢ Soecify the destination folder.

How do you use the “Save as” feature?

1. Select "Save as” in the “File” menu. The “Save as” dialog is displayed. (If the document
has already been saved, the dialog will display the current file name and folder name.)

2. Specify a folder name if the default folder name does not suit you.

3. Modify the document name if necessary.

4 Press Return or click on Save.

As you read previously, it's important to save your work regularly. If you want to do

massive modifications, you can save your project at different stages of development,
using different names. This way you can come back to a specific stage just by opening the
corresponding document.

1.7 Import

This command is used to import documents that are not in AMAPI 3D format. It can be
accessed through the pulldown menus but also through the Catalog (see chapter
“ Catalog / Import” dn page 84)]

This command allows you to specify the name and type of the file you wish to import.
You can specify how AMAPI 3D manages the different import and export formats. For
more information, see chapter “ Preferences/ Import-Export”

1. The list of supported file formats is displayed:

3DMF (on Macintosh),

3D Studio,

AMAPI 3D,

DXF,

IGES,

Illustrator 3.0,

0OBJ

Open Inventor,

STL,

¢ VRML (1 and 2),

Click on the type of file you want to import.

A dialog box opens, listing all the files of the selected type in the directory.
Change directory if necessary.

Select the file that you want to import. Only files of the type previously selected are listed.

* S S S O O 0

uRwN
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1.8 Export

This command is used to export documents. It can be accessed through the pulldown
menus but also through the Catalog (see chapter “ Catalog / Export” dn page 84).
This command allows you to specify the name and type of the file you wish to export.

1. The list of supported file formats is displayed:

e 3D Studio

e 3DGF

e 3DMF (Mac)**
e 3Space

o AMAPI 3D**

e AMAPI 3D 4.1%*

e Artlantis Render
e BMP
e Cinema 4D

e DXF

e DXF 2D

FACT (Mac) **
e HPGL
o IGES**

e Illustrator 3.0

¢ Lightwave

e NeMo

e OBJ

Rendering and animation program from AUTODESK. This
format is becoming a new standard for 3D files.

Extreme 3D file format.

QuickDraw3D format.

3Space file format (for dynamics on the web)
AMAPI 3D files.

Allows backward compatibility with files created by old
versions of AMAPI 3D.

Rendering and animation program from ABVENT.
Native Windows 2D image format.
The MAXON Cinema 4D native format file.

The most famous PC and Mac 3D graphic file type. Used by
all the 3D programs.

Another AUTODESK format, used by AutoCAD Corel Draw!
and others 2D CAD programs.

The Electric Image Animation System (EIAS) file format.
Printing format.
Industry standard used by CATIA, Pro Engineer, Euclid, ...

Well known 2D format for graphical artists. Used as EPSF
output.

Rendering and animation program from NEWTEK

The VIRTOOLS NeMo native format file (program to create
interactive real-time 3D contents).

Allows exchange with programs such as:
¢ Nendo ¢ Carrara
¢ Maya ¢ Vue de d’Esprit
¢ Alias/Wavefront ¢+ Softimage
¢ ArchiCAD ¢  Electric Image
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e Open Inventor** CAD format file (was used as the basis of the VRML format).
e PICT Standard 2D vector files for Mac OS.

e POV 3.0** The most famous of the freeware renderers.

e RayDream Studio Rendering and animation program from METACREATIONS.

e RenderMan** Rendering and animation program from PIXAR.

e Strata Studio Pro (Mac) Rendering and animation program from STRATA.
e STL Stereolithography file format
e Truespace2.0 Rendering and animation program from CALIGARI.

e VRML 1.0 and VRML97 The most commonly used 3D format on the Web!
(aka VRML 2.0)

** These file formats support NURBS objects. The other ones support polyhedral objects.

2. Click on the desired export format.

3. An exportation dialog box is displayed. Enter a file name and select a destination folder for
the exported file.

4. AMAPI 3D will add the needed file extension, depending on the export file format you
selected.

1.9 Change directory (PC: Ctrl+k; Mac:
Command+k)

This command allows you to change the current directory at any time.
It is available through the menu and also through the catalog (see chapter *

[DiFectory” [q page B).

1. In the “File” menu, select “Change directory”. The dialog box appears.
2. Select the directory which will become the current one.
3. Validate the selection by clicking on the "OK” button.

1.10 Batch converter

This feature is designed to improve productivity. It allows the user to convert a group of files
saved in one file format into another file format in a single operation. For instance, you can
convert .3DS files into .a3d (AMAPI 3D) files.

The procedure is very simple: just designate the source folder containing the files to be
translated (e.g., .3ds), the output file format, and the target folder where the converted files
will be saved (e.g. .a3d). All files with the specified file format found in the source folder will be
translated.

76



File

1.11 Page setup

Use the Page Setup command to set the printing parameters of your document.
Depending on the printer you use, a dialog box will appear asking you to define standard
printing parameters such as page orientation, paper size or margins.

If no printers are installed on your system, the Page Setup and Print command will have no
effect.

Click on the “OK"” button when you have finished specifying the page setup.

1.12 Print (pc: ctri+P; Mac: Command-+P)
The Print command will print all or part of the current scene in wireframe.

Usage:

1. The first time that you print an AMAPI 3D document, you will be asked to specify the Page
Setup (type of printer, paper size and margins...). See chapter " Page Setup

2. A white rectangle representing the printing area is displayed and follows the cursor’s
movements. Click to set the rectangle at the approximate center of the scene you want to
print.

3. Drag the cursor to adjust the size of the white rectangle and enclose the area of the scene
you want to print. Click on the mouse button to validate the definition of the printing
window size.

4. The printing window follows the cursor’'s movements once again allowing you to precisely
enclose the area of the scene you want to print. Click when it is positioned: the printing
will begin.

You can define the print parameters through the Preferences / Printing menu: You can

choose to print the dimensions, to print in hidden line mode, or to set a scale factor. (See
chapter * Preferences / Printinm

1.13 QU It (PC: Ctrl+Q; Mac: Command+Q)
The Quit command closes AMAPI 3D.

If there are any unsaved changes in your document, AMAPI 3D will ask you:
“Do you want to save the modifications?”

In this case, you can click on:

¢+ “Save”, if you want to save those modifications before quitting the application.

+ “Don’t save”, if you want to quit the application without saving the modifications.
¢ “Cancel”, if you do not want to quit AMAPI 3D.

1.14 Quick access to recent documents

The last four most recently opened documents are listed at the end of the File menu. This is
convenient for re-opening a recently used document. Just click on the document name to open
the file.
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2 Catalog

The Catalog is AMAPI 3D’s own file manager. Using graphical =~ .-
representations, it quickly and easily allows the user to store and ﬁ
retrieve documents froma library and to import and export documents.

The Catalog greatly improves your productivity by graphically representing the
contents of each of your files (which may contain whole or partial scenes). Selecting the
graphical representation of a file in the Catalog and placing it into the scene will open
the document for you. Moreover, you can erase part or all of a model using the
Catalog.

The Catalog also manages the materials supplied with the software m
created by the user. (See chapter “ Rendering / the Materials /
[Materials” jon page 361).

Because the AMAPI 3D Catalog is a very visual file manager, you may end up using it
very often, possibly more than the classical file management provided by the pulldown
menus.

/\kj You can access the Catalog by clicking on the catalog icon at the top right corner
* of the screen.

Closes the Catalog

Catalog of objects tab
(scenes)

Utilities

Catalog of Materials
tab name

Current directory BookmarkSl

Abars atvierd AL AL 8 Tfdodek= s s

Catalog’s current
page number

Name, size and last
modification date of
the current file

Current file Trash

Import/Export
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2.1 Object Catalog / Materials Catalog

The Catalog is a scene file management system and is also
used to manage the materials library. You will switch from
one to another by clicking on the corresponding tab.

Both management systems follow the same basic principles. See the chapter * Rendering / the
Materials / The Catalog of Materiald pn page 361 for the features specific to the Catalog of
Materials.

Dhiects haterials

2.2 Browsing the Catalog

AMAPI 3D provides different ways to browse through the Catalog’ s pages.

2.2.1 Displaying a page of the Catalog

Thumbnail images show each file of the current directory. Each thumbnail shows its file name.
If you click on one of the thumbnails, the file its represents becomes the current file. AMAPI 3D
then displays the file name in an edit window, along with the file size and date of the last
modification.

2.2.2 Scrolling through the pages of the Catalog

_3] When you scroll the catalog pages, you will replace the complete line of

thumbnails with thumbnails from the next page or the previous page.

You can:

¢ Use the Tuner (= ** or the “+” and “-” keys of the numeric keypad) (see chapterm
[funet” on page 110)]

¢ Enter a page number: A box displays the current page number in the Catalog. Click on the
box and type the number of the page you wish to see. Press Return to validate and display
the page.

¢ Use the scrolling cursors: Click on the right arrow to display the next page; click on the left
arrow to display the previous page.
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2.3 Bookmarks

Clicking on the Bookmarks icon opens the bookmarks management window.

. A bookmark is a shortcut used to quickly access favorite directories. AMAPI

3D allows you to organize bookmarks into classes. You will be able to add
bookmarks to a classes, delete others, or create new classes.

2.3.1 Specifying abookmark

The specified bookmark will become the current directory in the Catalog.
1. through the list of available bookmarks.

2. Select the one you want.

3. Click on the "OK"” button.

E You can also just double-click on a bookmark to open the directory.

2.3.2 Adding a bookmark

1. Click on the class where you want to add a bookmark.
2. Click on the “Add” button.

2.3.3 Deleting a bookmark

1. Click on the Bookmark you want to delete in the list of bookmarks.
2. Click on the “Delete” button.

2.3.4 Adding anew class

Click on the “"New Class” button to create a new group of bookmarks. The new class is given
the default name “Untitled”.

2.3.5 Changingaclass name

1. Click twice on the class name. (Note: This is not a double-click! Click once to select the
name, and once to allow renaming.)

2. Enter a new name.

3. Press the Return key to validate the entry.
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2.4 Utilities

Clicking on the Catalog’s utilities icon opens a menu giving access to the
following features:

2.4.1 Change Directory

The Catalog always displays the thumbnail images of the files contained in the current

Directory.

1. Click on the “Utilities” icon of the Catalog.

2. Select “Toggle Directory”.

3. Select another directory.

4. Click on the "OK” button to validate the selection.

E There are other ways to change current Directory:

+ selecting the “Change Directory” command of the “File” ,
¢ through a keyboard shortcut (PC: Ctrl+K; Mac: Command+K) ,
¢ or pressing spacebar when the Catalog is open.

2.4.2 Rebuildthe Catalog

This creates a new Catalog that will include the content of the selected directories and the
corresponding thumbnails. This is useful when you want to import a whole project coming from
a different system or when you wish to update a directory where you have added new file.

AMAPI 3D uses a file called CAT.LIST to determine which files are present in the Catalog

as well as their locations. If this CAT.LIST is not present in the open folder, no icon will be
displayed in the Catalog (you might have moved some files from one folder to another using
the file manager of your system, for instance). To have the thumbnails of all the files of your
folder displayed in the Catalog, click on “Rebuild Catalog” in the Utilities menu of the Catalog.

2.4.3 Verify the Catalog

This operation updates the Catalog so that it takes into account any changes in the file
organization in the hard drive. Indeed, if you manage files through the AMAPI 3D Catalog, this
update is automatic (verifying it is therefore unnecessary). But if you have used another file
manager, you need to verify the Catalog to be sure you're working with an up-to-date file
manager. When updating the Catalog, AMAPI 3D will erase the references to scene files that
are no longer on the hard drive and add the new ones into the Catalog.
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2.5 Rename afile

To change the name of a file:

1. Click on the thumbnail corresponding to the file to rename; it becomes the current file.
2 Click on the name editing area to highlight it.

3. Enter a new name.

4 Press the Return key to validate.

2.6 Erase:Thetrash

Use the Trash to delete files from the Catal og of objects or from the Catalog of
materials. The Trash can also be used to delete some or all of the elements of a
scene.

2.6.1 Erasingafile from the Catalog

Proceed as follows:

1. In the Catalog, click on the file you wish to permanently erase (hold the mouse button
down);

2. A small graphical representation (ghost icon) of the file is displayed when you move the
cursor outside of the file’s cell.

3. Release the mouse button when the ghost icon is over the trash.

4. The file is erased.

The operation performed erases the file from the hard drive and cannot be canceled.
Therefore, you must be sure that you want to erase the file.

2.6.2 Erasing one or several elements from the current

scene
How to proceed?
1. Click with the object selection accessory on the element in the scene you wish to

permanently erase.
2. A small graphic representation (thumbnail) is displayed along with the cursor.
3. Release the mouse button once the thumbnail is above the trash icon.
4. The element has disappeared from the scene.

If you erase an element by mistake, do not panic. Cancellation of the operation is

possible just after you have set the Catalog tool aside: select Cancel in the Edit menu or
click on the Cancel icon button in the Assistant Palette or, finally, use the keyboard shortcut
(Ctrl+Z on PC; Command+Z on Mac).
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2.6.3 Erasingan entire scene

Proceed as follow to delete all the objects contained in a scene:
Click on the Trash icon in the Catalog. The entire scene disappears!

If you erase the scene by mistake, do not panic. Cancellation of the operation is possible
just after you have set the Catalog tool aside (select Cancel in the Edit menu or click on
the Cancel icon button in the Assistant Palette or, finally, use the keyboard shortcut (Ctrl+Z on
PC; Command+Z on Mac.)
Proceeding this way, the view will automatically go back to the standard AMAPI 3D view
adopted when you open a new scene.

2.7 Copying afile from the Catalog into the
current scene

1. Click on it with the left mouse button and hold the mouse button down

2. A thumbnail representing the file (image-file) is displayed and follows the cursor. Place it
over the graphics window.

3. Just release the mouse button: the image-file is copied into the current scene-file. You can
also use the command™ ” in the “File” menu to insert the file in the current scene.
(See chapter Mergﬁﬁz.)

The objects contained in the file to be copied are added to the current scene at the exact
same location they were when they were saved.

2.8 Saving a model using the Catalog

2.8.1 Savinganentire scene

Scroll the Catalog’s pages until you find an empty cell.

Click on the Empty cell. The current scene appears in the cell; it becomes the current file.
AMAPI 3D supplies a default name for the object, or you can enter a name yourself.
Press the Return key to validate.

bl N

2.8.2 Saving elements of the scene

Using the object selection accessory ™., click on the element of the scene you want to save.
Press on the left mouse button and do not release it.

A thumbnail depicting the object appears and follows the movements of the cursor.

Move the cursor above an empty cell of the Catalog and release the mouse button. The
selected element appears in the cell; it becomes the current file.

AMAPI 3D gives a default name to the object but you can also enter one.

Press the Return key to validate.

PLNR

ow

If you want to save different elements in the same file, first group them together before
dragging them into the Catalog.
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2.8.3 Reorganizing the contents of the Catalog

You can modify the arrangement of the files in the Catalog simply by moving them
within it.

1. Click on the file you wish to move.

2. A thumbnail image of file contents is displayed next to the cursor and follows it.

3. the mouse button above an empty cell to place the file in that cell.

2.9 Import

Import submenu identical to the one you would get if you had selected the “Import”
command of the “File” menu.
The corresponding chapter will give you a detailed explanation of file importation (see chapter

“Imporfon page 72}

i An Import icon is available while the Catalog is open. If you click on it, you access an

& It is not possible to import material files.

2.10 Export

- An Export icon is available while the Catalog is open. If you click on it, you access an

Export submenu identical to the one you would get if you had selected the “Export”
command of the “File” menu.

The corresponding chapter will give you detailed explanation of file exportation (see chapter

“Exporm

& It is not possible to export material files.
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3 Edit

3.1 Undo (PC: Ctrl+Z; Mac: Command+Z)

This command will cancel:

¢+ Inside a tool: the last operation done with the tool.
In this case, there will be as many cancellations possible as operations previously done
within the tool.

¢+ No tool selected: all the operations done with the last tool used.
In this case, the number of cancellations (undo) possible is user-defi.le;\m:|

“Preferences” menu. (See chapter “Preferences / Recovery / Number of und

You can also use the Undo icmthe Assistant Palette to cancel an action. (See
chapter “The Assistant Palette !

3.2 Redo (PC: Ctrl+R; Mac: Command+R)

This command of the “Edit” menu will re-do the last undone operation.

You can also use the Redo icon button of the Assistant Palette to redo an action. (See

chapter “The Assistant Palettef on page 98).

3.3 Validate (Return key)

Selecting “Validate” in the Edit menu will validate the current action.
You can then select a new tool or a new element.

You can also press the Return key to validate an action or click on the corresponding icon
button in the Assistant Palette.

3.4 Cancel (Escape key)

Select the “Cancel” command of the Edit menu to quit a tool. All the operations performed with
that tool will be canceled. The tool is dropped so that you can select another one.

You can also press the Escape key of the keyboard to quit a tool or click on the
corresponding icon button in the Assistant Palette.
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3.5 Cut (PC: Ctrl+X; Mac: Command+X)

This command of the “ Edit” menu deletes the selected elements from the current scene
and copies theminto the clipboard. Each time you select cut or copy onto the clipboard,
the contents of the clipboard will be replaced by the new entry.

To Cut an element:

1. Click on the object with the object selection accessory to select it; the selected
element turns cyan, and a small white sphere indicates its center of geometry.

2. Select “"Cut” in the “Edit” menu; the element is copied onto the clipboard and removed
from the current scene.

You can use the Cut feature to paste the element into the current document or into another

document. (See chapter “ Edit / Past§” on page 87).
AMAPI 3D will paste the object in the location (relative to the origin of the work space) it had

when it was cut, even if you have switched current document (see how to toggle from one
document to another in the chapter * Window / Document{ on page 434).

3.6 CopY (pc: cirl+C; Mac: Command+C)

The Copy command will place a copy of the selected object on the clipboard without
deleting it from the current scene.

To copy an element:

1. Click on the object with the object selection accessory to select it; the selected
element turns cyan and a small white sphere indicates its center of geometry.

2. Select “"Copy” in the “Edit” menu; the element is copied onto the clipboard without being
removed from the current scene.

You can use the Copy command to paste the element into the current document or into another

document. (See chapter ™ Edit / Past.

AMAPI 3D pastes an element at the location the original element had when it was copied

(relative to the origin of the work space), even if you have switched current document

ow to toggle from one document to another in the chapter “Window / Docume

4 If you paste the element in the current document, the copy will be placed at the exact
same location as the original object, and therefore will be on top of it.

AMAPI 3D also provides the “Duplication” tool which may be more suitable for copying
objects in a scene.
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3.7 Paste (pc: ctri+v: Mac: Command-+V)

The Paste command copies the selected object from the clipboard into the current
scene.

Elements are placed on the clipboard using the Cut or Copy features of AMAPI 3D.

AMAPI 3D pastes an object at the location (relative to the origin of the work space) it had
when it was cut or copied, even if you have switched current document (see how to

toggle from one document to another in the chapter “Window / Document”. If

you paste an element in the same document you copied / cut it from, the copy will be placed at
the exact same location as the original object, and will therefore be on top of it.

E Pasting an element does not change the contents of the clipboard.

3.8 Delete

The Delete command deletes the selected object. Unlike with the Cut command, the

selected element is not saved on the clipboard.
To delete an element:

1. Click on the object with the object selection accessory to select it; the selected element
turns cyan and a small white sphere indicates its center of geometry.
2. Select "Delete” in the “Edit” menu; the element is removed from the current scene.

3.9 SelectAll (PC:Ctrl+A; Mac.command-+A)

The Sect All command selects all of the visible e ements of the current AMAPI 3D
scene

When you use the “Select All” feature, the elements are grouped into one object.
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3.10 Shortcuts (PC:Ctrl+D; Mac:Command+D)

The “Hotkey Editor” can be very useful as it will allow you to program your own
keyboard and thus have a faster access to the tools you commonly use.

List of
the cateqgories

Editing a hotkey:

1. Select the “Shortcuts...” command in the Edit menu. A dialog box appears. It gives a
detailed list of all the tools for which you can edit a hotkey, grouped by category.

2. Select the category containing the desired tool. The corresponding dialog box then appears.
It lists all the tools classified in this category (Name + icon). AMAPI 3D displays the
assigned hotkey in yellow above the tool icon.

3. Click on the icon of the tool for which you want to edit the hotkey. Its name is displayed in
white.

4. Press the key combination you want to assign as the hotkey. It is displayed in yellow above
the tool icon.

Delete a hotkey:
Proceed as for editing a hotkey but press the “Suppr” (delete) key at step 4.
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4 \View

You can work on your model from any viewpoint in AMAPI 3D. You will be able to
rotate around your model, get closer or further away from it, very easily and smoothly
using the following commands:

41 Zoom

AMAPI 3D provides four tools for zooming in and out on details of the scene. You can
access them using hotkeys and also through the Control Panel.

7 8 } 9 0 See all

4 E E 1 View Area
1 . 2 [ 3 3 Zoom In

0 . : Zoom Out*

* On a Mac press the %,” key.

411 Seeall

W

Click on the ‘L' icon of the Control Panel to activate this feature or press the “0” key of the
numeric keypad.
The “See all” command will re-center the scene to display all the objects.

412 Seedetail

Use “See detail” to define an area of the scene you want to zoom on.
To use this tool:

-
Select the “See Detail” tool ("1” key or il icon of the Control Panel).
A white rectangle with an X at its center is displayed.
Place the cursor at the center of the area you wish to zoom into and click.
Drag the cursor to increase or decrease the size of he window.
Click when the whole area you want to zoom into is inside the boundaries of the white
rectangle. The area contained in the white rectangle will replace the previous view on your
screen.

AR
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413 Zoomin

Use the Zoom in tool to get progressively nearer (step by step) to the center of the scene.
Press the “3” key of the numeric keypad as many times as you want.

& This command is not available in the Control Panel.

414 Zoom out

Use the Zoom out tool to get progressively further away from the scene.
Press the “.” key of the numeric keypad as many times as you want.

A This command is not available in the Control Panel.

4.1.5 Centering an object

+ If you click on an object while pressing the “Ctrl” key, AMAPI 3D will center the sight on this
object. It will automatically become the current object.

+ If you click on an object while simultaneously pressmg the “Ctrl” and “Shift” keys, AMAPI 3D
will center the sight on this object and will tempor. hide all other objects of the scene.

(See hidden object in the chapter,

To see the whole scene again, simultaneously press the “Ctrl” and “Shift” keys and click.

A This command is not available in the Control Panel.
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4.2 Navigation

You can easily rotate around the scene, zoom in on a detail or zoom out using the
navigation tools. You can access these tools via the Control Panel or the hotkeys.

4.2.1 Through the keyboard

0 Rotating around the scene
Use the Up, Down, Left, and Right arrow keys of the numeric

+ keypad to rotate the scene accordingly.
The rotation is done step-by-step around the center of rotation
f (by default, the center of the scene).
+ | 4 —+ As you would expect, the Left arrow key rotates the scene to the
' ' left, the Right-arrow ota - s i

ol smeey]

o Scrolling the scene
_ t

e + (= 4

Press the Control key while pressing the arrow keys to scroll
the scene sideways or up and down.

o Change the Point of View directly

You can change the point of view using the keyboard keys:
¢ Front view
¢ Left view

¢ Top view

¢+ Right view
¢ Rear view
For more information about the point of view, See chapter| “ Point of view (Fye — Target pninﬂ"l

prrPage TS

Two methods are available:
¢ Using the numeric keypad.
¢ Using the “Shift” key and the keyboard arrows simultaneously.
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Using the numeric keypad:

7.8 9
45 6
123
1] .

Front view
Left view
Top view
Right view

Rear view

Using the “Shift” key and the keyboard arrows simultaneously:

.T
ﬂ-+-|—.|.—|-

If you hold down the “Shift” key when using the arrow keys,
your point of view will be successively switched to

each main point of view,as indicated by the arrow.
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422 Keyboard+mouse

Navigation using the “ keyboard + mouse” command allows you to navigate through
the scene without releasing the mouse. It also allows you to get rid of the Control Panel
(which is, of course, needed when navigating using the Control Panel).

Proceed as follows to use this navigation command:

1. Press the key combination corresponding to the type of navigation needed (do not release
the keys).

2. Press the mouse button (do not release it).

3. Move the cursor to change the view.

4. You can use another key combination to change the type of navigation until you get the
needed viewpoint.

5. Release both the keys and the mouse button when you obtain the desired viewpoint.

a Tozoom

Press “Ctrl+Shift” and the left mouse button. You will move the mouse up or down to
zoom in or out respectively.

0 Torotate the scene
Press Control and the left mouse button to rotate the scene.

Move the cursor in any direction: The scene will rotate step-by-step around the center of
A at the center of the table. See chapter ™ Point of view (Eye -

o Topanthe scene

On PC: Press “Ctrl+Alt” and the left mouse button.

On Mac: Press “Ctrl+Option” and the mouse button.

Moving the mouse upward, downward, left or right will pan the scene upward, downward,
left, or right respectively.

4.2.3 Through the Control Panel
See chapter[*TE Controt Pang| f~The VIEWS JOIT page 1337]
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4.3 Viewer

You can now display an unlimited number of viewer windows, each displaying a custom
viewpoint of the scene. Using the viewer, you will be able to display the viewpoint of
each camera you created. You will be able to resize these windows and change their
positions.

ERE | 84
Commun M e vinushuston K Mo i i ghiiden

Opening a Viewer window:

O
O

Select "New View” in the “View” menu.
AMAPI 3D allows you to choose from five standard viewpoints (front, rear, right, left and
top view) and a custom viewpoint (“free view”).

Setting the viewpoint displayed by the custom Viewer:

O
O

Click on the Viewer window to designate it as current Viewer window.

In the Viewer window, click on the “Camera” menu.
lewpod ou—previ = em to save a point of
4 - And to see how to

Select the camera (q
view See chapter ™ F

create a camera, see chapter * Cameras / Creating and positioning a camera”“[on page

To change the display mode of the viewer:

O
O
O

Click on the Viewer to designate it as the current viewer.
In the menu of the viewer, click on "View mode".
Select the display mode you need from the list of choices.
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4.4 Redraw (PC: Ctrl+T; Mac: Command+T)

Redraw will refresh the screen.
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5 Modeling help tools

5.1 The Assistant Palette

The Assistant Palette has been specifically designed to give you additional information
and to guide you through your first projects with AMAPI 3D. It will help you get
acquainted with the software quickly. Once you are more familiar with Amapi, you can
turn off the Assistant Palette, which will give you a larger working space. (See chapter
“ Preferences/ Interface / Assistant Palette” pn page 433.)

The Assistant Palette is displayed at the top of the screen. It is divided into different
parts.

Y % v 5 % £ & &

> < > < > < b EEmm——
1 2 3 4 5

F 3

1. The online help indicates what tool you are using (by displaying its icon), and
guides you through any modeling step.

2. The command button icons allow you to validate an action, quit an action at any
time, undo an action, or redo an action.

3. Aset of threeicon buttons define position and motion constraints for the cursor.

4, A"+ [ -" Tuner allows you to control at any time the precision of an action,
number of points, axes step size, definition of values, etc. or the range of action of a
tool.

5. Thelast areaisfor displaying the different modes available for the current tool.

5.11 OnlineHelp

The online help provides information and guides you through any step of your work.

AMAPI 3D always displays the icon of the current tool.
A text area lets you know the different possible operations.
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5.1.2 The Commands

o Validating an action

v This button validates the current action.

You can then select another tool or element.
You can also use the “OK” button of the pulldown menu or press the Return key to
validate an action.

0 Canceling an action
X Clicking on this button will quit the current action.

Any modification performed within the current tool will be canceled. It will also
drop the tool, allowing the user to select another tool or element.

You can also use the Escape key of the keyboard to quit an action, or select the Quit
command in the Edit pulldown menu.

o Undoastep (“Undo” button)

#
D Clicking on this button will cancel:

+ Within a tool: The last step performed with the tool.
In this case there are as many undos as there were operations performed with the
tool.

¢+ Outside of a tool: All the operations performed by the last tool used.
In this case, the number of possible undos is defined by the user in the Preferences
menu. (See chapter * Preferences / Recovery / Number of undos” on p

You can also use the keyboard shortcut o cancel an operation (On PC: Ctrl+Z; on
Mac: Command+2Z).

0 Redoanoperation (“Redo” button)

C.This command re-does the last canceled action.

You can also use the keyboard shortcut to re-do an action (On PC: Ctrl+R; on Mac:
Command+R).
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5.1.3 Cursor movement and positioning constraints

By default, cursor movement is completely unrestricted. AMAPI 3D allows you to
restrict the motion and positioning of the cursor.

a

Movement constraint along one axis

By default, the cursor can be moved freely along the plane defined by the two axes.
However, you can set a motion constraint to restrict the cursor to move only along one
axis.

This can be particularly useful when moving an object, extruding curves, or creating
perfectly aligned copies.

The X axisisdrawn in red, the Y axisin green, and the Z axisin blue.

There are three ways to constrain the cursor, using either:

¢ TheAssistant Palette

Click on the desired axis constraint icon in the Assistant Palette.

No constraint:

Horizontal axis Vertical axis constraint:

constraint:

Only the horizontal axis is
displayed and you can
move the cursor only
along the horizontal axis.

Only the vertical axis is
displayed and vyou can
move the cursor only
along the vertical axis.

Both axes are displayed
and you can move the
cursor freely along the
working plane.

Through the keyboard

I— The spacebar is a toggle used to constrain the cursor’'s movement
along one of the two axes of the working plane.

1. Press the spacebar once.

Only the horizontal axis is displayed. You ;

can move the cursor only along this axis.
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2. Press the spacebar a second time.
This time, only the vertical axis is 4
displayed and you can move the cursor
only along this axis.

3. Press the spacebar a third time.
Both axes are displayed once again and you can move the cursor freely along
the working plane.

¢ Constraints palette

AMAPI 3D provides various ways to constrain the movement of the cursor along an
axis.

¢ Horizontal passing through the last drawn point.

Vertical passing through the last drawn point.

Passing through the last drawn point and one point to be selected.

Passing through the last drawn point and parallel to one edge to be selected.
Passing through the last drawn point and perpendicular to one edge to be
selected.

¢ Horizontal passing through one point to be selected.

+ Vertical passing through one point to be selected.

These choices are in a palette called the “Constraints Palette” which is accessible
from the Control Panel. (See chapter[ Constraints palettd” en page 146]).

* & o o

Resetting the axes’ increment (step size)

The cursor’s movements depends on the axes' step size.

You can in rease the step size of
the axes w [ (7 keys of

the keyboard) (see details on page 110).

You can set the step size yourself (see chapter “ Preferences / Units[_on page 441), but,
in this case, the tuners will not have any effect on the graduation precision.
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O Snapping the cursor on existing points

one. If you hold the Shift key down and drag the cursor around, the cursor will

|— Press the Shift key to position a point at the exact same location as an existing
be automatically attracted to the nearest point.

You can inactivate this feature in the Constraint settings menu (See chapter

“Preferences / Constraints” on

o Snapping the cursor on a segment

In AMAPI 3D you can position a point on a segment, at its midpoint, and at a
ﬂ third or a quarter of the length of the segment.

First make sure that the “Snap to a segment” feature is activated in the Preferences /
Constraints menu.
There, you will also set the interval to which the cursor will be attracted (See chapter

“Preferences / Constraints{_on page 445).

The shift key not only snaps the cursor onto existing points, but will also snap the
cursor onto user-defined intervals along line segments, relative to the nearest
extremity.

Points attracting the cursor

Segment

X% X%

You can inactivate this feature_in_ the constraints settings menu (See chapter
“Preferences / Constraints” on
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Positioning the cursor according to lines of constraint

You can position the cursor using what is called a “ line of constraint” .

When can you use them?
In any tool displaying the ticked axes and as soon as the axes are displayed.

What are “constraint points”?
They are user-defined points through which the constraints lines will go.
There can be 1, 2 or 3 (maximum) constraint points.

What is a “constraint line”?
+ All the lines going through sets of two control points.
¢ All the vertical and horizontal lines going through each control point.

What can you do with those control lines?

+ Position the cursor at the intersection of two control lines.

¢ Position the cursor along a control line or along a line parallel to it.

¢ Position the cursor so that a line going through the cursor and one of the control points
is perpendicular to a control line.

¢ Defining control points /

Click on the point you wish to define as a control point,
pressing the Shift key and the Control key
simultaneously.

The control points defined are highlighted with a small

yellow cross.
The axis origin is always defined by AMAPI 3D as the first control point.
You can therefore define two other control points.

¢ Positioning the cursor

Release the Control key while holding the Shift key down. Drag the cursor around.
AMAPI 3D will give you information about the cursor position relative to the different
control lines.

One or several icons will be eventually displayed in the “Help” area of the Assistant
Palette.

Intersection
AMAPI 3D will display a yellow diamond when the cursor is at the
intersection of two constraint lines.

Perpendicular
Indicates that the line going through the cursor and one of the points of
constraint is perpendicular to one of the constraint lines.

Parallel
Indicates that the line going through the cursor and one of the points of
constraint is parallel to one of the constraint lines.

=<
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Horizontal alignment
Indicates that the cursor is on a horizontal constraint line.

Vertical alignment
Indicates that the cursor is on a vertical constraint line.

¢ How do you deactivate the constraints?

If you release the Shift key, the cursor is not attracted anymore, and the defined
control points disappear.

=

. T
B -.' T
Cursor is on a vertical constraint line. =2 .
1

Cursor attracted and constrained to a line perpendicular ¢ 0
to a segment. LI < q
i

s

Perpendicular and vertical attraction combined.

I A
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514 TheTuner“-/+"

<_ Use the Tuner to increase or decrease a value. You can use it to modify the

precision of an action, align or scale an element using axes, and to define the
number of points in a curve or a surface. It can also be used to browse through the
pages of the Catalog.

It may have two shapes:

<— +> The Tuner is shown like thisin the Assistant Palette.
{"_,_ The Tuner cursor indicates that AMAPI 3D is expecting you to use the
l Tuner. (You must useit.)

Usage:

1. Tuning
There are two ways to do this:
Using the “+" or “-" keys of the numeric keypad.
Clicking on one of the icons <= #* in the Assistant Palette.

2. Validate or put the tool aside.
There are three ways to do this:
Put the Tuner aside (move the cursor out of the scene through the right hand side of the
screen and then back in).
Press the “Enter” key to validate the action.
Select another tool (only if you have chosen the “Standard Interface” (see chapter m

balettes’flon page 435)]|

5.1.5 Modes

Some tools can be used in different modes. To enter those modes, click on the corresponding
icon in the Mode area of the Assistant Palette or use the hotkeys.

The following tools support different modes:
¢ VIEw POINT (mode: positioning the eye). See chapter I_Paint of view (Fye — Target paintl)ton |

of the force of attraction). See chapter YThe Loca

¢ REPEAT (using the “Multiple copies on the facet of an object” sub-tool: the mode allows you
to set a scale factor between the copy and its targe&ﬁﬁchapter “Duplicate /
Multiple copies along a path or on the facets of an objec

¢ STRETCH (mode: “Editing the tangent of a NURBS curve”).

¢ If no tools is selected, the available mode le he er access the “Animation and
Rendering” palette). See chapter “ Animatio b on-page-400.

¢ 3D Primitives

¢ Draw
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5.2 The selection accessories

NEPRAWS L OO SX

521 Whatisaselectionaccessory?

AMAPI 3D provides a set of selection accessories which allow you to select the object(s) you
want.

The cursor takes the shape of the accessory you want; with it, you will select the objects.

The icon depicting the selection accessory indicates:

. The kind of objects it selects.

. The way it selects.

It is up to you to select the accessory which is most suitable for the kind of selection you want
to do:

. See chapter
. See chapter

5.2.2 Howto selectaselection accessory?

AMAPI 3D lets you access the selection accessories that available in the current tool. You will
select the appropriate accessory using one of the following methods:

However, if you prefer, you can use the mouse for quicker access to the selection accessories
that are available in the current tool.

Here's how:

PC: Click on the right mouse button.

Mac: Hold down the Option key and click the mouse button.

The cursor switches to the first selection accessory. You can use that tool or repeat the
operation to get the next selection accessory. After the last selection tool is reached, clicking
again causes the first accessory to be redisplayed. This cyclical process is called “Loop Access”.

If you are not currently using a tool, you can get the object selection accessory . by
putting aside the selection accessory that you don’t want anymore.
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5.2.3 Thedifferent kinds of selectable objects

In AMAPI 3D there are several kinds of objects that can be selected:

L4

¢
¢
¢

Objects
Facets
Edges
Points

5.2.4 The different ways to select

There are several ways to select things.
You can do a selection by using both methods.

Selection by objects

¢ Onebyone

Click on the object(s) you want.

¢  Several objects
This selection method is available in certain tools.
Press the "Shift” key to indicate that you want to select several objects.
Then press the “Enter” key to validate.

Selection by groups of objects ( the Lasso method)

Lasso selection allows you to specify an area inside of which all the objects will be
selected.
There are two ways to use the lasso:

The free form Lasso:
Click several points in view to surround the area you want to select. Then press the
“Enter” key to validate.
When you validate, the lasso includes the line segments defined by your mouse
clicks. The line segment that is still “in-progress” when you validate, is not included.

The rectangular Lasso:

PC: Hold down the right mouse button and move the cursor to draw the selection area.
Release the mouse button to validate the selection.

Mac : Press and hold the Option key and click before moving the cursor to surround the
selection area.

Release the mouse button to validate the selection.

E If you already had points selected in this area, they will be deselected.
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5.25 The different selection accessories

We have seen that the icon depicting the selection accessory indicates:
. The kind of object it can select.
. The selection method.

The table below shows all the available selection accessories.
See chapter “"How to select a selection accessory’Ton page 104 {o find out how to get them.

Object selection Group selection

One by one Several objects
(with the Shift key)

Objects* AL
(The Wand) \ -~

Facets " : f*
Edges \a \1* f;,

Points** Q ;Q ;.
Reference Points *** )(

* The Wand is the default selection accessory: If you have not selected a tool, the cursor is the

ject with the Wand, it becomes the current object (see “m

When several objects are overlapping on the screen, it may be difficult to select the one you
need: use the Tuner (the “+” and “-" numeric pad keys). You will successively select each of
the objects in the scene as the “current object”. Stop when you have selected the right one.

A

** You may need this accessory either before or while using a tool. This accessory enables
Subset selection (see chapter “The offset points seIectio@).

*** This accessory is available when using certain tools (i.e: Draw, Rotate, Scale, Symmetry,
...). It is useful for selecting a “reference point”. This point could be, depending on the case:

An anchor point

A point of symmetry

A connection point

See the User Manual to find out what the reference point is for each tool, what it's used for,
and how to use it.
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5.2.6 The subset points selection tool

With this tool, you can easily select every Nth point on the current object.

For example: If you set the value of N to 5, AMAPI 3D will automatically select every fifth point
on the current object.

Usage:

1.

Selecting the object.
Selecting a subset of the points can be done on the current object if you have prewously

selected the point selection accessory ‘L..,* (see chapter °

[accessories™on page 106)]

This kind of selection is available when no tool is selected or inside certain tools. In this
case, you will see the Data Window which appears on the bottom left of the screen. The
message "1 point in N” means you want to select one point for every N points on the
current object.

(A N =0 offset means no selected points).

Specify an offset value.
There are several ways to set the offset value:
¢ Access the Data Window, then enter the values through the
keyboard. Two methods are available:
[onpage 1UY)]

¢ Using the Tab key == (see detail
c_ﬁﬁ in the Data Window (see defails pn page 109)
. 10 #r4 7 (+/- keys of the keyboard) (see detalmy

AMAPI 3D displays the selected points in red.
Subset points selection removes all the previous selections on the current object.
However, you can add other selections over a subset points selection.
Now you can either continue the selection with another selection accessory, or go to the
next step.

Validate the selection.
When you have selected all the points you want, press the “Enter” key.
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5.3 The Data Window

The Data Window provides information regarding the current objects and the current
operations.

It displays:

¢ The name of the current object;

¢ Dynamic numerical values about the current operation.

5.3.1 The currentobject or group name (or group) name

Shoere If no tool has been selected, the Data Window displays the
P name of the current object or group of objects (displayed in
cyan). Proceed as follow to assign a name to the object or to change it:

Using the object selection accessory ™, click on the object or group.
The current name is displayed.

Press the Tab key.

Enter the object’s name using the keyboard.

Press the Return key to validate the entry.

AN E

You can also display and edit the name of an object using the Information tool of the

Control Panel. (See chapter “Get info[ on page 149))

AMAPI 3D supports a group management tool: the Scene Manager. (See chapter “The

Scene Manager’fon page 114

You can use names of any length for objects and groups in AMAPI 3D. However, only nine
characters will be displayed.

5.3.2 Numerical data

o Display of numerical data:

The Data Window shows dynamic numerical information about
the current operation.

It will give you the following information depending on the
type of object being edited:

Exact 3D coordinates of a point
Angle

Distance

Coefficient

Range

¢
¢
¢
¢
¢
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Modifying a numerical value:

There are different ways to modify the data:
¢ Using the mouse
¢ Using the keyboard.

¢ Remoteinteraction: (The“ +/-" Tuner, the” Remote Control”, or the “ Sider”).
Choose the one best suited to the current operation.

¢

Using the mouse

o

3 Mouse positioning

You will use this to position a point in space, as described below:
1. The cursor movement modifies the data interactively.
2. Click on the left mouse button to validate the new value.

Remember that you can apply a constraint to the cursor’'s movements.
(See chapter “Constraints palette” en page 99). |:|

<> Mouse parameter setting

You can use the mouse to set a parameter, as follows:
1. Move the cursor to modify the data interactively.
2. Click with the left mouse button to validate the data.

X3

*

Mouse Tuner

You will use this to control the intensity of an action. Please follow the
instructions below:

1. Click and hold the left mouse button to start tuning the data.

2. Move the cursor. Moving the cursor modifies the data interactively.

3. Do not release the mouse button until you have the desired results.

Remember that you can apply a constraint to the cursor’'s movements.
(See chapter “Constraints palette” en page 99). [ ]

The keyboard

You will use the keyboard to edit one or more data values. Two methods are
available for accessing the Data Window (bottom left of the screen):

% Using the Tab key[ #

1. Press the Tab key to access the first data item.

2. Enter a new value using the keyboard.

3. Press the Tab key to access the other data items (if needed).
4. Press the “Enter” key to validate the new entry(ies).

X3

*

Clicking in the Data Window

1. Click on the window of the value you want to edit.

2. Enter a new value using the keyboard.

3. Press the Tab key to modify the next value and come back to step 2.
Or
Press the “Enter” key to validate the new entry(ies).
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Remote interaction (the Tuner, the Remote Control and the Slider)

The data palette is used to display data. You can move from one data field to another
by pressing the spacebar. The editable date will appear darker. You can modify its
value using any of the following methods:

°,
<

X3

*

X3

*

The Tuner
Use the Tuner to increase or decrea

to access the Tuner (see chapte
It can have two shapes:
{— -I-:} The Tuner is shown like this in the Assistant Palette

{‘"‘+ The Tuner cursor indicates that AMAPI 3D is expecting you to use
the Tuner. (You must use it.)

ways for you

The Tuner modifies the value of the current data.

The current data is displayed darker than the other ones. The spacebar will
toggle from one data window to another if (and only if) the data values are
editable with the Tuner. The current data value is highlighted.

If there is only one editable data value, the spacebar will have no effect.

There are two ways to use the Tuner:
¢ Using the “+" or “-" keys of the numeric keypad.
¢ Clicking on one of the icons €= #?in the Assistant Palette.

Validate or put the tool aside:

There are three ways to do this:

¢ Put the Tuner aside (move the cursor out of the scene through the right
hand side of the screen and then back in).

¢ Press the “Enter” key to validate the action.

¢ Select another tool (only if you have chosen the “Standard Interface”) (see
chapter “Tool paletteq” on page 435).|

The Remote Control

The Remote Control allows precise interactive control of the data. Arrow icons
next to the numerical data symbolize the Remote Control. If they are displayed,
this means the Remote Control is available.
There are three ways to use them:
¢ Click on them to increase or decrease, step by step, the numerical data.
¢+ Use the following keyboard shortcuts to appreciate the flexibility offered by
the Remote control:
Ctrl+Shift+Left arrow  increases the value in X
Ctrl+Shift+Right arrow decreases the value in X
Ctrl+Shift+Up arrow increases the value in Y
Ctrl+Shift+Down arrow decreases the value in Y
The increment value is displayed in the small window. To modify it:
O Click on the window.
0O Key in a new value.
O Press the Return key to validate the entry.

The Slider

In the cases where it is available, the Slider is at the bottom of the data palette.
You can move the Slider to modify the value of the current data.
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5.4 The Control Panel

The Control Panel is displayed at the bottom of the screen. It provides access to a
variety of modeling aids.

1. Organize the different elements of your scene into groups and
E sub-groups of objects, layers, or materials with the Scene
Manager. The feature is particularly useful when working on

@ complex scenes.
2

r': %g 2. The Display Hidden Lines command will help you visualize

your objects as they would be seen in the real world.

“ 3. You can request a simplified display of your objects. Complex
objects will be clearer and the display speed faster.

4. You can change the working plane.

’ 5. Use the Perspective tool to toggle between perspective and
6b orthogonal viewing.

]

/

I 6. You will be able to define the view with tools such as the
- Zoom (6e) and the See all (6d) and tools used to navigate
el 3 around the scene (6a, b, c).
e 6d
_"'!' 7. Change the center of rotation of your scene with the Viewpoint
. tool which defines define the user point of view.
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ﬂ 8. The Hide (8a) tool will make selected elements invisible. The
’ Unhide (8b) tool will bring them back.

e 9. Use the Group (9a) tool so that different elements behave as
_, one, until you Ungroup (9b) them.
d;
['F 9a
i? 10. Edit the Measurements (dimensions) of your objects. You can
i ¥ edit three types of measures with AMAPI 3D: length, angle,
Lo % and volume / surface / circumference.
L%
3 0 11. This palette allows you to constrain your cursor movements

along a specified axis.

12. Magnetization allows you to choose if you want the cursor to
be magnetized or not.

12

13. Use the Material Editor to assign a color to an object or to a

{ material.
=

13

? 14. Get information about the current object with the Get Info
£ command
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5.4.1 Generaltool usage

a

How to identify an available tool in the Control Panel

When the mouse cursor passes over a tool’s icon, a label displays the name of the tool.
Depending of the current action, some tools may not be available.

Examples:
¢ If there is no object in the scene, the Scene Manager and the Information tool are not
available.

¢ If there is no hidden object in the scene, the Unhide tool is not available.

¢ .

If the tool is available, its icon will be highlighted when the mouse cursor passes over. If
the tool is not available, the icon will not be highlighted.

How to activate a tool from the Control Panel

To take an available tool, click on the icon depicting the tool. Click on the icon of the

Control Panel that depicts the tool you want to activate.

¢ Some are tools that you take, use and then put aside (e.g., Show / Hide, Group /
Ungroup, Measurements).

¢ Others are toggle options that allow the switching from one mode to another (e.g.,
Magnetization, Perspective).

¢ Still others open a window or a dialog box that you must close after use (Scene
Manager, Info, Material Editor).

How to end a tool action from the Control Panel

There are two ways to do this:

¢ Validate the action:

O In the Assistant Palette: Click the “Validate” button.
or
0O With the keyboard: Press the Return key.

Validating the action will drop the tool. the object selection accessory will be
available again to select another tool or a different object.

¢ Putting the tool aside:

0O If you chose the “"Workshop”* interface, you put the tool aside by moving
the cursor outside of the scene on the right, then moving it back into the scene.
Now you are free to select an object or take another tool.

O If you chose the “Standard”* interface, select another tool to continue to
work.

* See Chapter " Tools palettew.
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5.4.2 The Scene Manager

AMAPI 3D provides a system for organizing and managing the hierarchy -~ .
of the elements of the scene: The Scene Manager. Hierarchy management .

is very useful when working on complex scenes. You will able to organize
(classify) objects by groups or sub-groups, layers, and materials.

Closes the Scene Manager Minimize the Scene Manager

The Scene Manager is opened through the Control
Panel. It is divided into three sections corresponding
Group Wateriz to the different types of classification available:
Group, Layer, and Material. You switch from one
section to another by clicking on the tab at the top of
the Scene Manager.

The Scene Manager can be left open while you continue to do modeling work in the main
window. You can also minimize the Scene Manager to free up additional workspace.

Classification Classification Classification
by Group by Layer by Material
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Q

Classifying by groups

The Scene Manager is a tool used to manage objects. It allows you to create groups, to
modify them, and also to create a hierarchy.

Of course, the Scene Manager manages the groups you would have created %
Group / Ungroup tool found in the Control Panel. (See chapter “ Group-Ungroup”

f1ad)

Loyer | Maierisl

The management of groups allows you to perform the following operations:

¢ Consult

When you open the Scene Manager, AMAPI 3D displays an organized list of the
names of groups and objects present in the scene (whether they be hidden, or
locked, or not).

Groups are indicated by a chain link prand objects by spheres &,

If the entire list cannot be viewed at once, use the arrows at the bottom of the Scene
Manager to scroll the list.

To see the composition of a group: Double click on the Group icon; the list of the
elements composing this group will be displayed.

To close the list of objects composing a group: Double click on the Group icon;
the list of the elements composing this group will be closed.

m A group can be composed only of sub-groups or only of objects or of both.
E There is no limit on the number of groups and sub-groups that you can create.

m Objects and groups are always listed in alphabetical order.
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& Empty groups or containing only one object cannot be created.

& All the objects belonging to a group must be on the same layer.

¢ Sdect

Selecting an element is useful in the following cases:

Designating and identifying and element of the scene. The selected element becomes
the current object and is displayed in cyan in the scene.

To select elements, proceed as follows:

X3

*

Simple selection (of a single element):

O Click on the element to be selected.
The object or group name is highlighted.

%  Multiple selection, element by element:

O Click on the first element to be selected, the name of the object or of the
group is highlighted.

O Click on the other elements to be selected holding down the Control key.

X3

*

Multiple selection by list:

O Click on the first element to be selected. The object or group name is
highlighted.

0O Holding down the Shift key, click on the last element to be selected. All the
elements located between those two elements in the list are selected.

X3

*

Selection by name:

Once an element is selected, AMAPI 3D allows you to find another element by
name.

Enter the first few characters of the desired object’s name using the keyboard.
The Catalog will select the first available object whose name matches the
entered string.

E Selecting a group will also select all the sub-groups that are attached to it.
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¢

Rename
There are two ways to rename an object or a group:

1st method, using the popup menu:

O Select the name of the element to rename.

0O On PC: Click the right mouse button. On Mac: Hold down the Option key and
click.

0 Select "Rename” in the list of choices.

0 Enter a new name.

0O Validate the entry by pressing the Return key or clicking on the mouse
button.

2nd method:

0O Select the object or the group.

O Click on the name of the element.

0 Enter a new name.

0O Validate the entry by pressing the Return key or clicking on the mouse

button.

There is no limit on the length of the names you use. However, if a name is
longer than nine characters, it will not be displayed entirely in the Data

Window.

Delete

There are different ways to delete an element (object or group):

1st method: Using the popup menu

O
O

0

Select the element(s) to be deleted.

On PC: Click the right mouse button. On Mac: Hold down the Option key and
click.

Select "Delete” in the list of choices.

2nd method: the Delete key

O
O

Select the element(s) to be deleted.
Press the Delete key of the keyboard.

3rd method: the Trash

g
O
g
g

O

Select the element(s) to be deleted.

Place the cursor on top of the selection.

Press and hold down the mouse button (a hand indicates that you indeed
made the selection).

Move the cursor on top of the Trash icon at the bottom of the Scene
Manager.

Release the mouse button.

If you deleted a group, AMAPI 3D will delete all the elements and sub-groups
contained in this group.

If you deleted objects so that there is only one object left in the group, AMAPI
3D will delete this group and the object will depend on the next lower level if
there is one.
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¢

Hide
The Scene Manager has its own method for hiding objects.
The icon (sphere or chain) of a hidden element is displayed darker.

Using the popup menu:

O Select the name of the element you want to hide (object or group).

O On PC: Click the right mouse button. On Mac: Hold down the Option key and click
the mouse button.

0 Choose “Hide” in the popup menu.

You cannot hide only a single element of a group. If you ask to hide an
element of a group, AMAPI 3D will hide the entire group.

Show

The Scene Manager has its own method for showing hidden objects.
The icon (sphere or chain) of an un-hidden element is displayed lighter.

Using the popup menu:

O Select the name of the hidden element (object or group) you want to show.

O On PC: Click the right mouse button. On Mac: Hold down the Option key and click
the mouse button.

0O Choose “Show” in the popup menu.

AYOU cannot show only one object belonging to a hidden group. If you ask to
show an object belonging to a hidden group, AMAPI 3D will show all the elements
belonging to this group.

Lock

You can lock an object or a group. A locked object cannot be edited or moved. Of
course, you can always unlock a locked element.

Using the popup menu:

O Select the name of the element (object or group) you want to lock.

O On PC: Click the right mouse button. On Mac: Hold down the Option key and click
the mouse button.

0O Choose “Lock” in the popup menu. The locked object will be displayed in gray
wireframe in the workspace. You will not be able to designate it as the current
object.

Unlock

You can unlock a locked element (object or group).

Using the popup menu:

0O Select the name of the element (object or group) you want to lock.

O On PC: Click the right mouse button. On Mac: Hold down the Option key and click
the mouse button.

0 Choose “Unlock” in the popup menu.
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Group

You can group objects using the Scene Manager.

Creating a new group using the popup menu:

O Select the object or groups to be grouped.

O On PC: Click the right mouse button. On Mac: Hold down the Option key and click
the mouse button.

0O Choose “Group” in the popup menu.

Inserting new elements in a group:

0 Select the element(s) to be inserted.

O Press and hold down the mouse button (a hand indicates that your selection is
taken into account).

0O Move the cursor on top of the name of the group that you want to insert the
selected elements into. Release the mouse button.

Dropping a selection onto an object creates a group including the selection and
the object.

A new group will be called by default “(no name)” and listed in alphabetical
order in the list.

Ungroup

The Scene Manager gives you a different way to ungroup objects.

Ungrouping a whole group:
0O Select the group.
O On PC: Click the right mouse button. On Mac: Hold down the Option key and click
the mouse button.
0O Choose “Ungroup” in the popup menu.
If you ungroup a sub-group, AMAPI 3D will put the elements of this sub-group
directly at the root of the scene.

Taking an element out of a group:

0O Select the element(s) to be removed.

O Press and hold down the mouse button (a hand indicates that your selection is
taken into account).

O Place the cursor over the name of the group to which you want to add the
element or over the scene root (the element will not belong to any group).

O Release the mouse button.

Releasing a selection above the name of an object creates a new group that
includes this selection and this object.
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Get Info
There are two ways to get information about an object or a group:

1st method: Using the popup menu
O Select the element about which you want information.
O On PC: Click the right mouse button. On Mac: Hold down the Option key and
click the mouse button.
0O Choose “Get Info...” in the popup menu.
0O Read the information. (You can make modifications following the
instructions in the dialog box.)
O Click on the “OK” button to validate any modifications you have made,
otherwise click on the “Cancel” button.
2nd method (faster):
O Double click on the icon of the element you want information about.
0O Read the information. (You can make modifications following the
instructions in the dialog box.)
O Click on the “OK” button to validate any modifications you have made,
otherwise click on the “Cancel” button.
If you select an element that belongs to a group, AMAPI 3D gives you
information about the group, not about the element itself.

Copying a selection into the Catalog
N /1

O Click on the icon of the Catalog S5 to open it. (See chapter “ Catalog” on page
78)"

In the Scene Manager, select the objects / groups to be copied.

Place the cursor on top of the selection.

Press and hold down the mouse button.

Move the cursor. (It takes the shape of a closed hand to indicate that the
elements are selected.)

Position the cursor above an empty cell of the Catalog.

Release the mouse button.

Ooooo

oo

Assigning a material to an object or to a group

N —1

O Click on the icon of the Catalog ™" to open it. (See chapter “ Catalog” on page
78)"

O Click on the “Materials” tab.

O Place the cursor on top of the material you want to assign.

O Press and hold down the mouse button.

O Move the cursor. (It takes the shape of a closed hand to indicate that the
elements are selected.)

O Place the cursor on top of the name of the object / group you want to assign the

material to.
0 Release the mouse button.

Even though nothing spectacular happened on-screen, the operation did take

place. Open the “Material” tab of the Scene Manager to verify that the material
was assigned to the designated elements.
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Classification by layer

You can mask one or several layers.
You can also lock selected layers to allow modeling only on active layers.
You can perform the following operations:

¢ Consult

When you open the Scene Manager, AMAPI 3D displays and names all the
existing layers of the scene plus an empty layer.

A layer can be active (unlocked) or inactive (locked).

It can be visible (unhidden) or invisible (hidden).

The current layer is oulined in yellow. AMAPI 3D lists the hierarchy of the elements
of the current layer.

The current layer is also the target layer; the objects you will create will be
included in this layer.

Minimize window

Layer  iaterial

Description of
the current layer

Layer unlocked

Visible layer

Locked layer

Name of the layer

Invisible layer (hidden)

Current layer
(it is also the target
laver)

Calguai

Empty layer

Horizontal scrolling

Vertical scrolling

When opening the Scene Manager for the first time, AMAPI 3D sorts all the
elements of the scene in a single layer called “Scene”.

E AMAPI 3D always organizes and displays layers in alphabetical order.
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Sdlect the current layer (and target layer)

The current layer is outlined in yellow. AMAPI 3D lists the details of the hierarchy of
the elements of the current layer.

To display the contents of a layer:

O Click on the thumbnail of the corresponding layer (it becomes the current layer).

The current layer also becomes the target layer: objects that you create
subsequently will be included in this layer.

If you select a layer to check its contents, it becomes the current layer. So,
before doing any further modeling, make sure that the current layer is the
correct one.

Editing an element of a layer

AMAPI 3D lists the contents of the current layer. You can perform various different
operations on the elements listed. You can rename them, delete them, hide or show
them, lock and unlock, copy them into the Catalog, get information and assign a
material to a selection.

The procedure is the same as described previously for classification and management
by groups (see the corresponding paragraphs).

Renaming a layer
There are two ways to rename a layer:

1st method: Using the popup menu

0O Select the layer to rename. (It becomes the current layer and AMAPI 3D
lists its contents.)

O Click on the layer’s name (the root).

0O On PC: Click the right mouse button. On Mac: Hold down the Option key and
click the mouse button.

0O Choose “Rename” in the popup menu.

O Enter a new name.

O Press the Return key to validate or simply click the mouse button.

2nd method:
0O Select the layer to rename. (It becomes the current layer and AMAPI 3D
lists its contents.)

O Click on the layer’s name (the root).

O Click again on the name of the layer.

0O Enter a new name.

O Press the Return key to validate or simply click the mouse button.
Deleting a layer

0O Select the layer to be deleted. (It becomes the current layer and AMAPI 3D lists
its contents.)
O Press the “Delete” key. The layer and its content are deleted.

A AMAPI 3D does not allow empty layers. It deletes them automatically.
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Hiding a layer

A visible layer has a white ghost icon “«=a at its left and its thumbnail has a black
background.
To make all the elements of a layer invisible, you need to hide the layer:

O Click on the “«=2 icon at the left of the layer. It is grayed and the background of
the thumbnail becomes lighter indicating that the layer is hidden (and thus
invisible).

It is possible to hide a single element of a layer (see paragraph “Editing an

element of a layer” on page [22). ]

Showing” (unhiding) a layer

A hidden layer has a gray ghost icon ﬂ at its left and its thumbnail has a clear
background.
To make all the elements of a layer visible again, you need to “"Show” the layer:

0O Click on the icon at the left of the layer. It becomes white and the
background of the thumbnail becomes darker to indicate that the layer is now
visible.

It is possible to unhide (“show”) a sin a layer (see paragraph
“Editing an element of a layer” on page

Locking a layer

The icon . at the left of the layer indicates that it is unlocked: the elements in this
layer can be edited.

To make all operations impossible on all the elements of a layer, you must to lock
the layer:

0O Click on the icon . at the left of the layer. It changes color, indicating that the
layer and its elements are now locked. Locked elements are displayed in brown.

It is possible to lock a single element of a layer (see paragraph “Editing an

element of a layer” on page B

Unlocking a layer
7
The icon ¥4 at the left of the layer indicates that it is locked: elements included in
this layer cannot be edited.
To be able to edit those elements once again, you must unlock the layer:

’
0O Click on the icon at the left of the layer. It changes color, indicating that the
layer and its elements are now unlocked.
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It is possible to unlock a siw layer (see paragraph “editing an
element of a layer” on page

Moving elements from one layer to another

0

oooooo

Select the layer containing the element(s) to be moved. (It becomes the current
layer and AMAPI 3D lists its contents.)

In the hierarchy, select the element to be moved.

Place the cursor on the selection.

Press and hold down the mouse button.

Move the cursor (a hand indicates that the selection is taken into account).

Place the cursor on top of the target layer.

Release the mouse button. The selection is added to the contents of the target
layer.

If you drop the selection in the empty layer, AMAPI 3D will automatically create
a new empty layer.

c AMAPI 3D does not allow empty layers. It deletes them automatically.

c It is impossible to move an object belonging to a group to a different layer.

Assigning a material to alayer

0

Ooooooo

0

Select the layer. (It becomes the current layer and AMAPI 3D lists its contents.)

Click on the icon ~™ to open the Catalog. (See chapter “ Catalog” on page 78.)
Click on the Materials tab.

Place the cursor on top of the material you want to use.

Press and hold down the mouse button.

Move the cursor (a closed hand indicates that the selection is taken into account).
Place the cursor above the root of the of the layer you want to assign the
material to.

Release the mouse button.

Even though nothing spectacular happened on-screen, the operation did take place.
Open the “Material” tab of the Scene Manager to verify that the material was
assigned to the selected elements.
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Classification by material
The Material tab of the Scene Manager is a tool for managing materials.

+ Consult

When you open the Material tab of the Scene Manager, AMAPI 3D displays all the
materials used in the scene. Each material is displayed applied to a sphere. When
you select a material, AMAPI 3D displays the list of elements to which this material is
applied.

Since a group can contain objects to which different materials are assigned, the
classification by layer cannot take into account the notion of groups.

Minimize button List of objects to which the selected material
is assigned

Selected
material

Elements with
no materials
assigned

E AMAPI 3D always lists materials in alphabetical order.

You can perform the following operations:

¢ Sedlect amaterial

To display the names of objects to which a given material is applied:
Click on the thumbnail depicting the material of interest. It becomes the current
material.
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Editing elements that use the same material

AMAPI 3D displays the list of the elements to which the material is assigned. You can
perform different operations:

Rename the objects, delete them, hide and unhide them, lock and unlock them, copy
them into the Catalog, get information about them, copy a selection into the Catalog
or assign a different material to the selection.

The procedure is the same as the one described for classification and management
by groups (see the corresponding paragraph).

Renaming a material
There are two ways to rename a material:

1st method, using the popup menu:

0O Select the material you want to rename. (It becomes the current material
and AMAPI 3D displays the list of objects to which this material is assigned.)

0O Click on the material name.

O On PC: Click the right mouse button. On Mac: Click the mouse button while
pressing and holding down the Option key.

0O Select "Rename” in the popup menu.

0 Enter a new name.

O Press the Return key to validate or click the mouse.

2nd method:

0O Select the material you want to rename. (It becomes the current material
and AMAPI 3D displays the list of objects to which this material is assigned.)
Click on the material name.

Click on the material name again.
Enter a new name.
Press the Return key to validate or click the mouse.

Ooooog

Delete

A You cannot delete a material using the Scene Manager.

Changing the material assigned to an object

0O Select the material currently assigned to the object. (It becomes the current
material and AMAPI 3D lists all the objects to which it is assigned.)

In the list, select the element(s) to move.

Place the cursor over the selection.

Press and hold down the mouse button.

Move the cursor (a closed hand indicates that the selection is taken into account).
Place the cursor over the target material.

Release the mouse button.

Ooooooo
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Replacing a material with a different one

0O Select the mat;ial to be modified. (It becomes the current material.%

Click on the ™" icon to open the Catalog. (See chapter * Catalog” on page 78)
Click on the Material tab.

Place the cursor above the new material in the Catalog.

Press and hold down the mouse button.

Move the cursor (a closed hand indicates that the selection is taken into account).
Place the cursor on top of the root of the current material.

Release the mouse button.

Oooooooo
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5.4.3 Backface culling

scene:

¢ Sandard Wireframe visualization

¢ Backface Culling visualization: Only facets whose normals are oriented
toward the user’s eye are visible. You will visualize your model in a l-—\

This tool is used to toggle between two types of visualization mode of the ["'l

Wireframe

mor e realistic manner.

The icon displayed in the Control Panel indicates the current visualization Backface
mode. Culling

Thereis a third visualization mode: Hidden Lines mode. This mode displays only
edges which would be visible (even partially) to the user’s eye if the objects
facets were not transparent.
This display mode is much slower than the Backface Culling mode. It can take several
minutes to process complex scenes, but it provides a realistic representation of the
model.
This visualization mode is accessiple as an option in the Printing Parameters. (See
chapter “ Preferences/ Printing” OM)

Usage:

1. Selecting Backface Culling mode
Click on the icon depicting the Backface Culling tool in the Control Panel.
AMAPI 3D displays a wireframe representation of the model where only the front faces are
visible - i.e., only faces whose normals are oriented toward the user’s eye are visible.

<§ Target point
User's eye A>\ ........... I 44444444444 .\4

This representation can sometimes be somewhat unrealistic, especially for open or
convex objects. However, it provides faster display speed and allows the user to view
the model without the backfaces.
You can navigate around the scene with this display mode selected and print the scene.

2. Ending the tool action
Click on the icon depicting the Backface Culling tool in the Control Panel.
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5.4.4 Simplified display

be clearer and the display speed faster.

You can request a simplified display of your objects. Complex objects will E

You can choose between a simplified display for the whole scene (Global)
and a simplified display for one or several objectsin the scene (Local).

o Thedifferent types of simplification

¢

By default

If you have not specified the simplification type of an object, AMAPI 3D will assign it

a default simplification type:

¢+ NURBS surfaces will be displayed by their characteristic lines.

¢ Objects that can be re-edited with the Dynamic Geometry will be displayed by
their outline, based on the control curves.

¢ The other objects will be displayed by their cut profiles: 1 on X, 1 onY, 1 on Z.

Never
No simplification at all.

By 1 cut (intersecting plane)
lcutonX,1onYand1on?Z.

By 2 cuts (intersecting planes)
2cutson X,2onYand 2on Z.

By 3 cuts (intersecting planes)
3cutson X,30onYand 3 on Z.

By decimation
¢ (See chapter 4 Decimate]» on page 306)]
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Switch to the simplified display mode

In the ControlPanel, the “ Display Smplification” icon allows you to shift between a
“simplified” display and an “ unsimplified” display.

¢ Simplified display mode

AMAPI 3D displays all the objects using the simplification type assigned to them. If
you have not specified a simplification type for the objects, AMAPI 3D will assign the
“default” simplification to them.

¢ Non-smplified display mode

+ All the objects for which the display type has not been specified will be displayed
in “unsimplified” display mode.

¢ All the objects for which the display type has been specified will remain displayed
in “simplified” display mode.

Specify the object ‘s simplification type

You can simplify the display of a selected object in a scene. This oﬁﬁgﬁe done
through the “Get info” tool in the Control Panel. See chapter “Get inf .
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5.4.5 Working plane

other than the standard planes.

This tool is used to temporarily change the working plane to a plane |

You will define this new working plane using the Working Plane tool.

Conventional

work plane
Plane designated as // . .
the new work plane // .
L
Customized
@ N
Conventional work plane Customized work plane
Usage:
1. Select the Working Plane tool "‘ .
Click on the icon depicting the Working Plane tool in the Control Panel.
2. Select the new working plane.
You have two choices. Take the selection accessory corresponding to the desired action:
-
To select a facet of an object of the scene as the new working plane.
To select three points of the scene as the new working plane.
Seel “How to select a selection accessory?lon page 104 |
Then select the facet or points to specify the new working plane.
AMAPI 3D will rotate the entire geometry so that the new working plane merges with the
nearest orthogonal plane. You can then drop the Working Plane tool and use another tool
to work in this new working plane.
3. Continue to work in this new work plane.
4. Switching back to the conventional work plane. ﬁ

Click on the Working Plane icon to switch back to the conventional work plane.
The geometry is rotated to its original position and the working plane returns to the usual
one.

Practical Exercises:

. An acoustic baffle / Punch the loudspeaker’s hole / Step 1
. An acoustic baffle / The Loudspeaker / Step 3
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5.4.6 Perspective

Thistool is used to toggle between per spective and orthographic viewing.

Theicon of the Control Panel indicates the current display mode.

You can work with all of the AMAPI 3D tools no matter which mode iS orthographic
view

selected.
'y

e ———————————

Perspective
view

Usage:

1. Selecting the Perspective tool.
Click on the icon depicting the Perspective tool in the Control Panel.
The view is instantly modified to a 2D orthographic view (view perpendicular to the main

planes).
2. Continue the work with this display mode selected.
You can see your scene only from the top, left, right, front or rear views. The arrow
keys are inoperative in orthographic view mode.
3. Click again on the Perspective view tool to return to the normal perspective

view.
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547 Theviews

AMAPI 3D allows you to work on your models from any point of view and it provides
tools to rotate around the scene, zoomin and out, and so forth. (See chapter “ View”
) You can access some of these features through the Control Panel.

a Tozoom

% The first icon allows you to zoom in or out from the scene. Click on the icon and
/ hold down the mouse button, moving the cursor upward or downward. You will
get the same result as using the “3” and “.” keys of the keyboard. Release the

mouse button when the correct view is displayed.

To rotate the scene
I The second icon allows you to rotate around the scene. Click on the icon and

hold down the mouse button. Move the cursor and the scene will rotate step-by-
step around a point which by default is the center of the scene. See chapter

mm Release the mouse button when the

o Topanthescene

] The third icon allows you to scroll the scene from side to side.
=== Click on the icon and hold down the mouse button. As you might expect, moving
the cursor upward scrolls the scene upward, moving the cursor downward scrolls
the scene downward and moving sideways scrolls the scene sideways. Release the mouse
button when the correct view is displayed.

o Seeall
# Either click on the icon in the Control Panel or press the “"0” key of the numeric
, keypad to use this command.
LT The “See detail” will display the whole scene and all of its objects.
O Seedetail

Use “See detail” to define an area of the scene you want to zoom in on.
'-i_' How do you use it?
A=l Select the “See Detail” tool (the “1” key or the icon in the Control Panel).
A white rectangle with an X at its center is displayed.
Place the cursor at the center of the area you wish to zoom into and click.
Drag the cursor to increase or decrease the size of the window.
Click when the whole area you want to zoom into is inside the boundaries of the white
rectangle. The area contained in the white rectangle will replace the previous view on your
screen.

133



Modeling help tools / The Control Panel / Point of view

5.4.8 Pointof view (Eye — Target point)

The point of view iswhat the user can see. The point of view is defined by

the position of the observer’s eye, and a target point defining the eye @
direction and the field of view. .
You will be able to save the current point of view and recall it again later

to look at the sceretmnda 0
. e eye [)qv%n page .
. SABac .
.
.

Observer's eye— . ¢

.. Out of the Field of
S view

Objects of the scene
7 In the Field of view

Target Point

Target Point definition

Point of View
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Position of the Point of View and/or the eye

THE EYE is the point from which the scene is viewed. You can modify the Eye position

using the navigation icon or the keys described in the paragraph The Views. AMAPI 3D

also lets you specify the position of the observer’s eye precisely using the Eye tool.

THE TARGET POINT is the point toward which the eye looks.

The Target Paint is also the center of rotation of the scene (when you rotate the scene to

change point of view).

It is also the center point for zooming the scenein and out.

The Target Point is set using the point selection accessory ool

If the scene is empty, AMAPI 3D sets the Target Point over the center of the table.

However, you can specify a different position for it if you want (see how in the “ Usage’

paragraph below).

AMAPI 3D specifies the position of the Target Point automatically in the following cases:

¢ “SeeDetail” (seechapter “ See Detail’ ): The Target Point is at the center
of geometry of the detail.

¢ “See All” (see chapter “ See All” omme Target Point is at the center of
geometry of the scene.

¢ “Pan the scene” (see chapter “to pan the scene” (Whe Target Point is
moved laterally with the scene.

Usage:

1. Tool Selection.

Click on the icon " depicting the tool in the Control Panel.
This tool allows you to modify the Target Point and/or the Observer’s Eye position.
AMAPI 3D provide a selection accessory for each of them.

2. Select the appropriate selection accessory.
Talie the selection accessory corresponding to the action:
{,_,:r To modify the Target Point position.

To modify the observer’s eye position.

See “How to select a selection accessory?” on page 104.

3. Positioning the “"Target Point” or the “"Observer’s Eye”.
The Data Window on the bottom left of the screen displays the current coordinates of
the point you are moving. Several ways are available:
. : Move the cursor, then click (see detailm.
. ;g% chapte“The keyboardJon page 109)]
Two methods are available:
¢ Using the Tab key =7
¢ Clicking in the Data Window.
You can repeat this step as many times as you need to set the scene the way you
want.
Go back to step 2 to take another selection accessory, or go to the next step to end
the action of this tool.

4. Ending the tool action.
End the action by putting the tool aside or validate. See chapter “How do you end a
tool action?” on page 158.
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Saving the current point of view

If you think to use frequently a point of view, you may save it to allow you to recall it at
any time.

Using the « Point of View » tool :

1. You will tune the current AMAPI 3D view like you will want to save it (use the
navigation icons, the arrow keys or the eye and the target point position, like
described above).

2. When you will be satisfied of the point of view, place the mouse cursor on the « Point
of View » icon in the Control panel.

3. PC : Click on the mouse right hand button. Mac : Press and hold the Option key, then
click. The point of view and cameras list will be displayed.

4. Click on: « new » to save the current point of view. AMAPI 3D saves the point of views
with the name « view » followed by a creation number.

Using the keyboard shortcut :

1. You will tune the current AMAPI 3D view like you will want to save it (use the
navigation icons, the arrow keys or the eye and the target point position, like
described above

2. When you will be satisfied of the point of view, PC : press on Ctrl+« Enter ». Mac :
press on Ctrl+« Enter ». The current point of view will be saved. AMAPI 3D saves the
point of views with the name « view » followed by a creation number.

The point of views are saved as hidden cameras in a reserved layer
(" Clgksification by Tayer” onJpage 12T1). You]may make them visible or not.

0 Recalling a point of view

You can recall a point of view using either the “Point of View” tool or using a keyboard
shortcut:

Using the Point of View tool:

1. Drag the cursor on top of the Point of View icon button in the Control Panel.
On PC: Click the right mouse button.
On Mac: Press the Option key and simultaneously click the mouse button.
The list of the different points of view and cameras appear.

2. Drag the cursor on top of the point of view or camera name you want to recall and
click the mouse button. AMAPI 3D automatically display the scene seen from the
selected point of view.

Using the keyboard shortcut:

Use the following key combinations:

¢ Ctrl+0 to watch the scene from the first point of view of the list.
¢ Ctrl+1 to watch the scene from the first point of view of the list.
+ Etc.

The cameras_are the tools used to set the Point of View. (See chapter “The

Cameras” on may need to view the scene from one of them, they
are also listed in the point of view list.
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Deleting a point of view

Proceed as follows to delete a saved point of view:

1.

2.
3.

The point of view you want to delete must be the current point of view. (See above
paragraph Recalling a point of view).

Drag the cursor on top of the Point of View icon button in the Control Panel.

On PC: Click the right mouse button. On Mac: Press the Option key and simultaneously
click the mouse button.

. Click on “Delete” to delete the point of view from the list.
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549 Hide-Unhide

Use the Hide tool to make elements of the scene invisible, use the Unhide

tool to have them reappear again.
You can Hide or Unhide elementsin AMAPI 3D according to specific criteria

using the Scene Manager (by object, group, layer or material). (See chapter
“ The Scene Manager” dn page 114).
Those commands can be useful for temporarily hiding elements that are : \
obstructing your view of other elements of the scene. They are also used to

store (invisibly) construction curves used to create objects (extrusion curves,
for instance).

The Workbench and the Grid can also be hidden if necessary. (T e
permanently hidden: see chapter “ Preferences/ Interface / Work space” o :

a Hide (PC: Ctrl+H: Mac: Command+H)

Usage:

1. Select the Hide tool. ‘
Click on the icon depicting the Hide tool in the Control Panel.
The cursor is displayed as a small gray “ghost”.

2. Selecting the elements to hide.
Take the appr 'Won If necessary,
see chapter * Then select the

objects foIIowmg the dlrectlons for use of the accessory you are selecting.

Available selection accessories Usage

The Wand (default accessory) is
\\ the selection accessory  for | Click on the object.
selecting one object at a time.

- Surround by successive clicks
T The group-of-objects selection | the objects you want to
.-"' accessory select, then validate by
pressing the “Enter” key.

Each selected element turns white.

3. Ending the tool action.
Validate or put the tool aside to end the action (depending on the interface). See
chapter "How do you end a tool action?” on page 158.

4. The selected elements disappear from the scene.

Press return after selecting the tool to have the whole scene disappear. This
operation can be reversed (see paragraph Use of the Unhide tool).
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o Unhide (PC:Ctrl+Y; Mac: Command+Y)

Usage:

1.

Select the Unhide tool. ==

Click on the icon depicting the Unhide tool in the Control Panel.
The cursor is displayed as a small white “ghost”.

The scene displays only the previously hidden objects.

Select the elements to unhide.
Take the appropriate selection accessory corresponding to the action. If necessary,

see chapter “[lOW T0 Select a Selection accessory?|dn page 104] Then select the

objects following the directions for use of the accessory you are selecting.

Available selection accessories Usage

The Wand (default accessory) is
\ the selection accessory for one | Click on the object.
4 object at a time.

- Surround by successive clicks
T The group-of-objects selection | the objects you want to
f' accessory. select, then validate by
pressing the “Enter” key.

Each selected element turns white.

Ending the tool action.
Validate or put the tool aside to end the action (depending on the interface). See
chapter “"How do you end a tool action?” on page 158.

The main scene reappears.
The unhidden elements are at the exact same location they occupied before being
hidden

E Press return after selecting the tool to have all the hidden elements reappear.
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5.4.10 Group-Ungroup

Use the Group tool to make one or more objects behave as a single object. M7
Unlike the Weld tool, this association can be reversed. &
By grouping objects or groups of objects together, you can organize your ¥

scene hierarchically. AMAPI 3D provides a tool specifically dedicated to

group and sub-gro t: the Scene Manager (see chapter “ The
Scene Manager” omm 4>

The Ungroup tool will ungroup the objectsin a group. &

2

G

o  Grouping (PC: Ctrl+G; Mac: Command+G)

Usage:

'i

¥
1. Selecting the Group tool. &

Click on the icon depicting the Group tool in the Control Panel.
The object selection accessory cursor appears.

2. Selecting the objects to group.
Take the appropriate selection accessory corresponding to the action. If necessary,
see chapter “How_to select a selection _accessory?”|dn _page 104] Then select the
objects following the directions for use of the accessory you are selecting.

Available selection accessories Usage

The Wand (default accessory) is the
\ selection accessory for selecting one | Click on the object.
object at a time.

Surround by successive clicks the

-

L The group-of-objects selection | objects you want to select, then
F accessory. validate by pressing the “Enter”
key.

The selected elements are grouped and are displayed in cyan.
3. To create another group, repeat step 2.
4. Ending the tool action.

Validate the i it or put the tool aside. See chapter “How do you end a
tool action?”

After this operation the objects are grouped. They are treated as one object.

P
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E This operation can be reversed. See the Ungroup tool below.

3 You can also group the objects of a scene without selecting the tool.

O

Using the object selection accessory ™., select the first element of the group.
O Press the Shift key and do not release it.

O Click on the other objects you want to group.

O Release the Shift key.

Practical exercises:
« Atiled floor / Create geometric shapes / Step 8

o Ungroup (PC: Ctrl+U: Mac: Command+U)

Usage:

1.

':‘.'
Select the Ungroup tool. -.i‘
Click on the icon depicting the Ungroup tool in the Control Panel.
Existing groups will be displayed surrounded by a white cube in the scene.

the object selection accessory appears.

Selecting the groups to be ungrouped.

Select with the object selection accessory ™, clicking on the left mouse button each
group to be ungrouped.
Each object composing the group is once again treated as an individual object.

If you ungroup a group made up of sub-groups, those sub-groups will be displayed
surrounded by a white cube when you destroy the master group. You will then be
able to ungroup those sub-groups.

the action.
Validate the action to end it or put the tool aside (depending on the interface). See
chapter "How do you end a tool action?” on page 158.

g You can also use the following keyboard shortcut to ungroup a group:

0O Using the object selection accessory ™., select the group.
O Press the Shift key and simultaneously click on the element you want to ungroup.
Release the Shift key.
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Entering and leaving a group

If you want to momentarily work on an element that is part of a group but without having
to ungroup and then re-group it, you can use the “ Enter and leave a group” mode.

To enter a group:

1.
2.

With no tool selected, place the cursor above the group.
Place the cursor above the group tool icon or above the Ungroup tool icon in the
Control Panel.

3. Then, on PC: Click the right mouse button.
4,
5. In the popup menu, select: “Go in group” and release the mouse button. The group

On Mac: Holding down the Option key, click the mouse button.

will be momentarily ungrouped allowing you to work separately on the elements that
are part of the group. (The other elements of the scene will be hidden during the
operation.)

Leaving a group:

1.

With no tool selected, place the cursor above the Group tool icon in the Control Panel.
Then, on PC: Click the right mouse button. On Mac: Holding down the Option key, click
the mouse button.

. In the popup menu, select: “"Go out of the group”. The group will be re-created once

again and the whole scene will reappear.
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5.4.11 Measurements

Use the Measurements tool to display an object’s dimensions. You can \\\]
display three types of dimensions with AMAPI 3D: length, angle, and N
volume/ surface/ circumference. %

You can also move the dimensions around or delete them.

Those features are available in a sub-palette of the Measurements tool.

|
16,21 ¢ Yolume: 1043,99 cm 3
,_,_..-’Area: 684,29 cm 2

16,72 cm

Dimensions are kept as long as the topology of the object is not modified. If the topology
is modified, a message will warn you that the dimensions will be discarded.

m Dimensions are saved along with the file and can be accessed during another session.

The measurement of the distance between two points is done using the Bullseye.

The distance measured will be the absolute distance between two points, or the distance
between their projections on a vertical axis, or the distance between their projections on a
horizontal axis.

Usage

1. Select the Measurements tool ¢
Click on the icon depicting the tool in the Control Panel.

2. Select a Measurement accessory.
You must select the accessory corresponding to the measurement you want to perform
(the icon of the desired accessory must follow the movement of the mouse cursor). If this
is not the case, there are two ways to get the right accessory:
¢ Select it in the measurement tool palette.
¢ Or faster. On PC: By clicking the right mouse button. On Mac: Press and hold the
Option key, and click on the mouse.
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election accessories, see chapter lHow to select a |

Accessories list

E Measure distance Go to step 3.1
E Measure angle Go to step 3.2
- Measure circumference / volume / area Go to step 3.3
E Position a measurement Go to step 3.4

Delete a measurement Go to step 3.5

Delete all measurements Go to step 3.6

Measurement.

3.1 Distance measurement
Selecting the two points you want to measure the distance between.
O Click as close as possible to the point you want to select because the Bullseye
tool automatically selects the nearest point.
The first distance displayed is the larger of two possible distances:
+ Distance between the points’ projections on the vertical axis (in green).
+ Distance between the points’ projections on the horizontal axis (in red).
O Press the spacebar to display the shortest distance.
O Press the spacebar again to display the absolute distance (in white).

X cm
/:(2 cm
4 ..

‘¢ H

X1 cm
Distance between the points’ Distance between the points’ Absolute distance between the
projections on the vertical axis  projections on the horizontal two points

axis

Then go to step 4.

3.2 Measuring angles
Selecting the angle.
O Click on the end of a segment of the angle.
O Click on the vertex of the angle.
O Click on the end of the other segment of the angle.
The angular dimension is displayed near the vertex of the angle.

Then go to step 4.
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3.3 Measuring circumference / volume / area

3 An object made from NURBS curves is not closed, It's not possible to get the volume
mesurement. However, you can convert the object to Polygonal mode to get it.

If the object is... AMAPI 3D displays...

A closed volume 0O A volume
O Anarea

An open volume 0O Circumference (The sum of the openings’

perimeters)
0O An area
A 3D surface O Circumference (The perimeter)
0O An area
An open or closed curve 0O Circumference (A length)

Then go to step 4.

3.4 Positioning the dimension.
Drag the cursor to the desired location and click the mouse button.
Then go to step 4.

3.5 Deleting a dimension
Click on the dimension to be deleted.
The dimension disappears and is no longer attached to the scene.
You can go back to step 2, or go to step 5 to end the action of the tool.

3.6 Deleting all the dimensions
All the dimensions disappear and are deleted from the current scene. You can go
back to step 2, or go to step 5. to end the action of the tool.

Positioning the dimension.
Move the cursor to correctly position the dimension, then release the mouse button.
You can go back to step 2, or go to step 5 to end the action of the tool.

Ending the tool action.

Validate to end the action or put the tool aside. See chapter “How do you end a tool
action?” on page 158.

Practical exercises:

. A tiled floor / Create geometric shapes / Step 7
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5.4.12 Constraints palette

With this palette, you can constrain your cursor to move only along a
specified axis. Here are the possible axes:

¢

¢
¢
¢
¢

horizontal, passing through the last point drawn. -A
vertical, passing through the last point drawn.

passing through the last point drawn and a specified point.

passing through the last point drawn and parallel to a specified edge.

passing through the last point drawn and perpendicular to a specified

edge.

¢ horizontal, passing through a specified point.
¢ vertical, passing through a specified point.
Usage:
1. Display the Constraints palette.
O Click on the icon depicting the Constraint tool in the Control Panel.
2. Apply the constraint.
O Click on the icon depicting the constraint you want to apply to your cursor movement.
0O Depending on the constraint type that you select, you many need to specify a point or
an edge, as follows:
Icon Constraint type Click on
Free moving:
; Disable the constraint effect by clicking on the “free moving”
icon.
1\ Movmg along a horizontal axis passing through a point “P” to be The point “P”
specified.
‘,,_jlt Mow_n_g along a vertical axis passing through a point “P” to be The point “P”
| specified.
Mo_vm“g ?Iong an axis passing through the last point drawn and a The point “P”
point “P” to be specified.
) Moving along an axis passing through the last point drawn and
//’ parallel to an edge "S” to be specified. The default is the last | The edge “S”
. drawn edge.
Moving along an axis passing through the last point drawn and
perpendicular to an edge “S” to be specified. The default is the | The edge “S”
last drawn edge.
The specified constraint is immediately applied to the cursor. You can repeat step 2.
3. Action.

Click when the cursor is at the desired position.
The constraint is disabled and the cursor can move freely again. If you need to apply a
constraint again, return to step 2.
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5.4.13 Magnetization

Thisicon (toggle) allows you to choose whether you want the cursor to be
magnetized or not. Magnetization is sometimes referred to as “ grid
snap” or “snap to” in other graphics programs.

¢ A non-magnetized cursor will move freely in the scene.
¢ A magnetized cursor will be snapped to the gridpoints of a virtual grid which is defined by
the tick marks along the scene axes.

E You can specify the grid interval (step size). See “ Preferences / Unitm.
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5.4.14 Editing Materials (PC: Ctrl+L; Mac: Command+L)

Eghdﬁjnw open the Material Editor. See chapter {[Material] w

A MATERIAL determines the appearance of the surface of an object. It is
described by one or several layers: the uniform level zero layer and a
superposition of upper level layers (textures or mapping). The upper
level layers can interact with the characteristics of the zero level layer.
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5.4.15 Get Info (PC: Ctrl+I; Mac: Command+l)

Use the Get Info command to obtain information (about the current
object, lught and cameras) and edit it. Double clicking on the current ?
object will also open the Information window. o

a

Usage:

1.

Object

Selecting the object.

Using the object selection accessory ™, click on the object of interest. The selected object
becomes the current object.

Selecting the Get Info tool.
Click on the icon depicting the Get Info tool in the Control Panel.
A window displaying the following information is opened:

¢

Type: Volume (closed surface), surface, open or closed curve, group of elements. It is
specified if your model is a NURBS model, but not if it is a polyhedral one. (See
chaptet “Polygonal and NURBS drawing modes”fon page 153)|
Name: Click on the name and enter a new one if you want to. Press the Return key to
validate.
Number of points, edges, and faces.
Dimensions along X, Y, and Z.
Remove smoothing: With this button, you the smoothing (if not
generated) of the object. (See chapter "Smooth )
Remove animation information
Triangulate curved faces: Click on this button to convert curved faces into a series
of (planar) triangular faces.
Triangulate N-sided faces (with more than 4 points) *: Click on this button to
convert N-sided faces into a series of (planar) triangular faces.
Triangulation algorithm: This dialog box will allow you to select a triangulation
algorithm which will be used for the rendering computation and in the above
triangulations.
AMAPI 3D provides the following choices:
1%t algorithm: fast
2" algorithm: better quality, but slower than above
3" algorithm: trivial
Remove coplanar faces *: Click on this button to remove coplanar faces.
Remove confused points *: Click on this button to remove the confused
(degenerate) points.
Convert to Polyhedral: Click on this button to transform a NURBS model to a
Polygonal one (See chapter “Polygonal and NURBS drawing modes”
Convert to mesh: Click on this button to remove the construction curves (Dynamic
Geometry).
Simplification: You can request a simplified display of the objects. A complex object
will seem less complicated and the display time will be shorter.

Select the simplification type you prefer:

¢ By default

+ Never

¢ Bylcut(lcutonX,1onYand1onZ2)

¢ By2cuts(2cutsonX,2onYand?2on?Z2)
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¢ By3cuts(3cutsonX, 3 onﬁﬁﬁ
¢+ By decimation (See chapter
For_more information about this subject, see chapter ‘[STmpIified display”Jop page |

¢+ Modify the normals Click to “orient the normals” to display or modify the facet

normal vectors. See chapter “Orienting the normal

3. Ending the tool action
Click on the “OK” button when satisfied with the modifications made, or click on the
“Cancel” button to go back to the original settings.
The dialog box will be closed and you can continue your work.

* This action deletes the Dynamic Geometry of the object. You will no longer be able to edit
this object using the features of Dynamic Geometry.

For more information see chaptef"Dynamic Geomety” on page 155

a Lights
See chapterlLSetEMQ—bhe—th#Usm—bhe—kﬁemaatM—beeLen—page%gé.

a Cameras

See chapter| “ Setup of the cameraslon page 397.
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6 Objects

6.1 The basic shapes

AMAPI 3D distinguishes three types of shapes:

CURVES

Curves are made up of
a set of points. They
can be 2D or 3D. Arcs,
rectangles, polylines,
and NURBS curves are
examples of curves.

[__H
.T_(

L

W

SURFACES

Surfaces are made up of

facets. They can be can
be 2D or 3D. For
example, tubes and
plane surfaces are
surfaces.

VOLUMES

fr:h
A l'"k\'- Volumes are defined as

Y closed surfaces. For
f § instance, spheres,
cubes, and pyramids
are volumes.
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6.2 Openshapes/ Closed shapes

Here is the difference between open shapes and closed shapes:

SN [

Open curve Closed curve

Open volume Closed volume
An open volume may have one or more openings
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6.3 Polygonal and NURBS drawing modes

6.3.1 Definition

AMAPI 3D supports two drawing modes:

L4

Polygonal mode: The points defining the element are connected by line segments. The
facets are defined by the points’ coordinates.

NURBS mode (Non-Uniform Rational B-Spline): A NURBS curve or surface is a
mathematical function. A NURBS curve or surface is defined at any point of its length or
surface. As AMAPI 3D cannot display all of the points at once, it displays only some of
them. The drawback of the NURBS mode is the increased computing time compared to the

polygonal mode. Furthermore, some tools do not operate on NURBS objects. (See the
Modeling Palettd”an page 743°)

NS 4

Polygonal curve Polygonal surface

NN

‘}I‘l‘l‘!’.l':'l,f
T

ST

NURBS curve NURBS Surface

ol

Interpolated NURBS curve

Interpolated NURBS surface
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6.3.2 Selectthe creation mode: Polygonal or NURBS
Y t ify th ti de (Polyg | NURBS) bef ting 3D primiti
drawing curves. (see chapters *3D Primitivel” on page 169 and “Drawink”on page 183).

m If the Assistant Palette is enabled: AMAPI 3D displays a toggle button in the
] “Mode” area (included in the Assistant Palette) which allows you to switch
Polygonal ~ between Polygonal mode and NURBS mode. Make sure the correct mode is

enabled. If not, click on it or use the keyboard shortcut (PC: Ctrl+B, Mac:

Command+B).
oLy If the Assistant Palette is disabled: AMAPI 3D displays the current mode at the
MURBS top left of the screen (on the right hand side of the current tool icon). Make sure

NURBS the correct mode is enabled. If not, click on it, or use the keyboard shortcut (PC:
Ctrl+B, Mac: Command+B).
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6.4 Dynamic Geometry

6.4.1 The principle

The tools that generate surfaces from curves (Extrusion, Sweep, ...) can now “retain” the initial
curves and also remember how the wireframe was generated.

This allows the editing of a surface not only from the surface wireframe but from the
construction curves which become the control curves of the surface. The surface is
automatically regenerated when editing the curves (like NURBS control polygons).

In

Surface smoothing is now dynamic, as it is regenerated each time the “initial” surface or curve

is modified.
Interpolated or smoothed polyline curves also retain the initial curve.

Dynamic Geometry properties are stackable and create control levels. You can choose to work
on one of the object finishing levels.

Original object: Transformed object:

The original object is a smoothed polyline. We transform the object by moving a point of the
construction polyline.
The smoothed polyline is affected by this
transformation.

Original object: Transformed object:

The original object was generated by the extrusion We transform the object by moving some points of
of a circle (polyhedral) along a path (polyline). the construction polyline.

The result has been smoothed. The rough object (not smoothed) and the smoothed

object are both affected by this transformation.

Other examples illustrate the Dynamic Geometry principle in the paragraph “How to edit an
object in D.G.”.
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6.4.2 Thetools and Dynamic Geometry

Each tool reacts differently to the Dynamic Geometry.
We can see:

o Toolswhich create or add a finishing level to an object

An object may have one to four finishing levels, depending how it was built.
The table below shows how each construction step corresponds to each finishing level.

Finishing level and illustration Description

1 —— Rough Structure

Circle, Polyline...

2
Smoothing, interpolation, approximated structure.
The interpolated Curve tool creates smoothed
structures directly.

3 Object made from a smoothed structure or not.

The construction can be made from one of the
following tools:

. 3D Primitives

Text

Extrusion

Sweep

Double Sweep

Surfaces

* & & o o

Smoothed rough object

You can choose to work on any finishing level of an object. The higher levels will be affected by
modifications to the lower ones.

In the object’s “Information” dialog, a button allows you to delete the Dynamic Geometry
of the current object: “Convert to Mesh” (see chapter “Get inf¢” on page 149)]
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o Toolswhich edit the D. G. properties of the object

The tools editing these properties will allow you to choose which finishing IeveI you want to
work with. The upper levels will follow the transformation :
To see which tools edit Dynamic Geometry properties, see

When opening one ot these tools, AMAPI 3D will display a new palette with up to four icons
corresponding to the four finishing levels (maximum) allowed for one object.

Only the icons corresponding to the editable finishing levels of the current object will be
displayed.

If only one level is editable, AMAPI 3D will not display any icon.

Click on the icon corresponding to the finishing level you want to work on.

Finishing level Icon

4 - Smoothed object

3 - Rough object

2 - Smoothed structure

1 - Rough structure

If you transform an object at a level “n” with any of the tools listed above, the higher levels (if
there are any) will be affected by this transformation.

If you decide to work at a level “n”, you will no longer be able to work on any of the lower
levels. The icons of the unavailable levels will disappear. See the following examples.

real time. As you would expect, the more complex an object, the longer the display
time. In some cases, it is better for you to disable the real-time display. To do this,
click on the icon just above the Dynamic Geometry palette.

AMAPI 3D displays the effect of the current deformation on all the finishing levels in

Some tools use the D. G propertles of the obJect but delete f|n|sh|ng levels of the object
(see cha i
See chapter “S&
behave this way.
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Example 1:

_____ Smoothed structure (Smoothed Polyline)

Rough structure (Polyline)

Original object: Transformed object:

+ The original object is a smoothed structure, it was made by smoothing a polyline.
+ We transform the object by moving a point of its structure (polyline).
+ The smoothed structure (smoothed polyline) is affected by this deformation.

Example 2:

_____ Rough object (extruded object)

Rough structure (polyline)

e— e e—,

Profile M —

Moved Point

Section——%
Original object: Transformed object:

+ The original object is a rough structure. It has been generated by the extrusion of a circle (polyhedral)
along a path (polyline).

+ We transform the object by moving a point of its structure (polyline).

+ The rough object is affected by this deformation.

+ All of the finishing levels are still editable.
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Example 3:

— e Rough object (Extruded Structure)
————— Smoothed Structure (Smoothed Polyline)
Rough Structure (Polyline)

ce—e—

Profile

Section

Original object: Transformed object:

. The original object is a rough structure. It has been generated by the extrusion of a circle (polyhedral)
along a path (smoothed polyline).

. We transform the object by moving a point of its structure (polyline).

. The smoothed structure (smoothed polyline) and the rough object (extruded structure) are affected by
this deformation.

. All of the finishing levels are still editable.

Example 4:

—-——- Rough object (Extruded Structure)
————— Smoothed Structure (Smoothed Polyline)
Rough Structure (Polyline)

e—e e———.

P ,-5"\. Modeled
v /‘ curve
‘.'_/“ \n\‘
S -7
\ /‘
N
Original object: Transformed object:

3 The original object is a rough structure. It has been generated by the extrusion of a circle (polyhedral)
along a path (smoothed polyline).

. We transform the object by modeling its smoothed structure (smoothed polyline).

The rough object is affected by of this deformation.

. The rough structure (polyline) is no longer editable and the icon corresponding to this finishing level
has disappeared.

*
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Example 5:

— e Rough object (Extruded Structure)
————— Smoothed Structure (Smoothed Polyline)
Rough Structure (Polyline)

S e —

N\ "/.7’—"\
Profile '\‘ '_ j
K

:/’ ./'

Section ("/ ''''' \':)/
Original object: Tra;n\sfc;;ﬁégobject:

. The original object is a rough structure. It has been generated by the extrusion of a circle (polyhedral)
along a path (smoothed polyline).

3 We transform the object by modeling the rough object (extruded structure).

. The smoothed structure (smoothed polyline) and the rough structure (polyline) are no longer editable
and the icons corresponding to these finishing levels have disappeared.

Example 6:

4444444444444444444444444444 Smoothed object (Smoothed rough object)

—— - Rough object (Extruded Structure)

————— Smoothed Structure (Smoothed Polyline)
Rough Structure (Polyline)

LT ‘ Profile

Moved point

Section

Original object: Transformed object:

3 The original object is a smoothed object. It was made by smoothing a rough object. This object was
generated by the extrusion of a circle (polyhedral) along a path (smoothed polyline).

. We transform the object by moving a point of its structure (polyline).

3 The smoothed structure (smoothed polyline), the rough object (extruded structure), and the smoothed
object are affected by this deformation.

. All of the finishing levels are still editable.
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Example 7:

4444444444444444444444444444 Smoothed object (Smoothed rough object)

—— - Rough object (Extruded Structure)

————— Smoothed Structure (Smoothed Polyline)
Rough Structure (Polyline)

/.._-\" """"" <= Rrofile

Section

Original object: Transformed object:

. The original object is a smoothed object. It was made by smoothing a rough object. This object was
generated by the extrusion of a circle (polyhedral) along a path (smoothed polyline).

. We transform the object by modeling the rough object (extruded structure).

3 The smoothed structure (smoothed polyline) is affected by this deformation.

. The smoothed structure (smoothed polyline) and the rough structure (polyline) are no longer editable
and the icons corresponding to these finishing levels have disappeared. However, the smoothed object
and the rough object still have Dynamic Geometry.

Example 8:

4444444444444444444444444444 Smoothed object (Smoothed rough object)

—— - Rough object (Extruded Structure)

————— Smoothed Structure (Smoothed Polyline)
Rough Structure (Polyline)

;ofile

L—"

Section

Original object: Transformed object:

. The original object is a smoothed object. It was made by smoothing a rough object. This object was
generated by the extrusion of a circle (polyhedral) along a path (smoothed polyline).

. We transform the object by modeling the smoothed object (smoothed rough object).

3 The rough object, the smoothed structure (smoothed polyline) and the rough structure (polyline) are
no longer editable and the icons corresponding to these finishing levels have disappeared. However,
the smoothed object still has Dynamic Geometry.

Practical exercises:
. A little Ant / Create the nostrils
. A little Ant / Puff out the cheeks
. Spotlights / Deform a spotlight using Dynamic Geometry / Methods 1,2 and 3
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Tools which don't use the D.G. properties of the object ...

¢ ... and deletethe D.G. properties of the object

Some tools cannot use the D.G. properties of the object, and will delete its D.G.
properties. (AMAPI 3D will no longer display the finishing levels palette for this object.)
See chapter[® v 0 see which tools
behave this way.

If you want to retain the D.G. properties of an object, don’t use these tools on the object.

a If you have used one of these tools by mistake, type on the PC: Ctrl+Z, Mac:
Command+Z, or choose Cancel in the Edit menu: The object will get back its D.G.
properties.

The “Information” dialog box (in the Control Panel) allows you to delete the D.G.
properties of the current object by using the “Convert to mesh” button (see chapter

¢ ... but passthem on

Some tools like LayOn and Move don’t use the D.G. properties but allow them to continue
to be editable with other tools.

Some tools [“Duplicate - Repeate” |for example) hold the D.G. properties and pass them
on to the generated object.

Some tools :‘@" for example) hold the D.G. properties but don’t pass them on to the
generated opject

See chaptert®
behave this way.

0 see which tools
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6.4.3 Summary of the effects of each tool on D.G.

Their effect
on
D.G.

Name of
the tools
in their palette

Generate
One or more
finishing levels

Uses

D.G. properties

Doesn’t use
D.G. properties ...

)Add finishing levels

levels number...
number...

but Deletes
finishing levels

number...

.. and Deletes them

... Holds them and ...

...pass them

on
...doesn’t pass

them on

Construction

3D Primitives
Draw

- Interpolated curve
- Symmetry

- Other tools

Text

Extract curve
Facets Extraction
Extrusion

- of curve

- of facet, edge,
vertex

Sweep

- of curve

- of facet, edge,
vertex

Surfaces

w [Creates finishing

1 and 2

1and 2

1and 2

Modeling

Deformer
Bend

Wrap
Stretch
Delete
Smooth
-onalevel 1
-on alevel 3
Chamfer
Thickness
Cut
Decimation
Tessellate
Relief

X X X X X

X X X X

Assembly

Duplicate
Mirror

Rotate
Move
Scale
Snap

- an object
- a point
Lay on
Weld
Unfold
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Their effect Ge(')‘:::)tremore Uses Doesn’t use
on finishi D.G. properties D.G. properties
D.G. inishing levels
£ ... Holds them and ...
) 7]
[
2 3 £ o
c O - w2 & € %
o] o ] 9 5] =
‘c o c - > [7) < =
= E = 98 o o cc
= v Q : n o
lame of 8¢ | £5% afs| 8 % 4=
© u =9 o cQ -g Q. T o
he tools 00 TE 29 E © ‘g b od
n their palette S8 <2 £ 2 : -
Information
@ | - Suppress (delete)
€ | coplanar faces X
© p
Q. | - Suppress (delete)
© | the confused X
5 | (degenerate) points
g - Triangulate curved
O | faces or with more X
than four points
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7 Modeling tools

Three tool palettes are available for
the user: ]

. mn (see details on
. gﬁgﬂing (see details (W\ge—l

¢ Assembly (see details dn_page |
413) |

In AMAPI 3D you can choose between two user-interfaces:
¢ The first one follows the
f:::r‘:::: = “Workshop”  metaphor.  Specially
adapted to work in 3D space, it
attempts to mimic, as closely as
o possible, the natural movement of a
# designer at the drawing table, or the
r; movement of a sculptor in his
d wor kshop.
w Workshop o  The gecond interface has the
Interface L L
v advantage that it is more familiar to
the average computer user, it is the
“Standard” interface.

SN0\ WLz
BB

i O L= e O

p EBIC

For more information about the choice of interface, see the chapter “ Preferences/

Interface/ Tool palettes’ orf page 435.]
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7.1 Generic use of atool

7.1.1  Current object concept

Before selecting a tool, you should be sure that the current object is really the one on which
you want to work.

The object selection accessory “is the default selection accessory (see chapter “fhe |
t test . In fact, when no tool is selected, the cursor is the object

selection accessory
Selecting an object designates it as the current object; it will be displayed in a blue color to
distinguish it from the other objects in the scene. Its geometrical center is displayed with
a little white sphere.
There is always a current object in a scene. The next action will be applied on this object.
Most tools work only on the current selection; so before using a tool, make sure the current
object is the right one.
However, with some tools like Move, Stretch, Rotate, Scale, Snap you can change the
current object. To do this while using the tool:

O Press the Shift+ESC key to display the object selection accessory
O Click on an object in the scene to make it the current object (move the cursor toward the
right hand side of the screen to cancel).

7.1.2 Howdoyouselectatool?

1. First make sure that the current object is the one you want to work on before selecting a

tool (see chaptef™"CUTTENT ODJECT CONCEPf above]

It is possible to change the current object while using the following tools:
Move, Stretch, Rotate, Scale, Snap.
Proceed as follows: within the tool

O Press Shift+Esc. the object selection accessory appears.
O Click on another object to make it the current object (put the tool aside to cancel).
O You can continue to use the tool on the new current object.

2. Click on the icon depicting the tool.

7.1.3 How do you change tool palette?

O If you have chosen the “"Workshop” interface, move the cursor outside of the scene through
the right hand side of the screen and then back in to change tool palette.

O If you have chosen the “Standard” interface, you do not have to change tool palettes as all
the tools are grouped into a single tool palette.
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7114 Howdoyouendatool action?

There are two ways to do this:

a

Validating the action:
0O Through the Assistant Palette: Click on the “"OK” button.

or
O Through the keyboard: Press the Return key.
Validating the action will drop the tool. The object selection accessory selection

accessory will be available again to select another tool or a different object.

Putting the tool aside:

0O If you have chosen the “"Workshop” interface: Move the cursor outside of the
scene through the right hand side of the screen and then back in to put the tool aside.
You will then be able to select another object or tool.

O If you have chosen the “Standard” interface (dropping the tool is automatic):

O Select another tool to continue to work on the current object.
Or
0O Select a construction tool to build a new object.
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7.2 Construction

This tools palette contains the tools used to draw the shapes that will be the modeling

basis.
Icon Tool name Description See
3D Primitives en page 169
i J [* J- Sphere I_ll5 Cone
J Cube ’ Platonic solids

-
Grid & Height Fields

Cylinder

(I)WTBTI

font you have selected, in a scene.

o Drawings Circle, Arc, Rectangle, Polyline, Curve, Interpolated Curve,
Sketch, Helicoid, Symmetry.
Text Editor The Text Editor allows you to insert 2D or 3D text, with the Jrn-page—ZﬁS—l

Extract curves

The Extract curves tool creates a new curve from points you
select from existing objects.

Lo page204]

2o~

Facet extraction

Create a facet, that is, generate a surface from several points

on page 206

on page 209

[ Extrusion Curve extrusion
1 Facet, edge, or vertex extrusion
Sweeping Sweeping of a section éT\‘p'agE‘ZZ'O—I
Facet, edge or vertex sweeping
Double Generates a surface from a section and two profiles. m
sweeping

Ruled Surface

Between curves
Between surfaces

bapage23a |

Surfaces

Hull

4  Coons

S

v

Gordon

en page 236
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7.2.1 3D Primitives

Dragging the cursor on top of this tool icon opens a sub-palette containing tools used
for quickly creating specific 3D shapes. These shapes (sphere, cube, grid, cone,
cylinder...) are called primitives as they will often be used as the building blocks for the
construction of your models.

a Sphere

The Sphere tool is used to create spheres anywhere in the work space.

You will need to specify the drawing mode before you create the sphere. A
polygonal sphereis represented using flat facets.

A NURBS sphere is represented using curved facets and is in fact made up of two NURBS
hemispheres. A NURBS sphere |ooks smoother than a polygonal one.

Usage:

1. Selecting the Sphere tool.
Click on the icon “s#depicting the Sphere tool in the Construction palette.

2. Specifying the origin and the graduation of the reference axes.

...Then
If... go to
step...
Yes 2.1
The scene is You selected “Automatic positioning of | yeg 2.1
empty No rulers” in the “Preferences / Units” rpenu .
(see chapter “Preferences / Unitst No 2.2
[page 441]}. )

2.1 Automatic positioning
AMAPI 3D automatically positions the origin of the reference axes. In this case
go to step 2.3.

2.2 Manual positioning
AMAPI 3D will ask you to position the origin of the reference axes manually.
Click to set the origin, then go to step 2.3.

2.3 Defining the graduation step (optional).
You can increase or decrease the graduation step size usmgm Lol

(+/- keys of the keyboard) (see detallsl'on'paﬂl

3. Specifying the mode: NURBS or polygonal.

See chapterr*PuTygonm—clrrd—N'U'R'th'ermg—md'esl [ ]
e TS meo

See chapterlJaI.ed'_th.e_c:eamn_m.adE_EqucgnnaJ_ad
I i |.

Polygonal NURBS
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Specifying the construction reference point.
The reference point will be either the top or bottom point of the sphere.
There a 0 specify this:

: Move the cursor, then click (see detailm.

. mb_-o'm Access the Data Window, then enter the values through the
eyboard. Two methods are available:
¢ Using the Tab key =7 (see detailsml

¢+ Clicking in the Data Window (see details pn page 109).
Sphere / Ellipsoid toggle (optional)

By pressing the spacebar, you can switch between the cursor motion constraints
(default = free, then horizontal, then vertical...).

A

Mo e_po oning

Cursor moves freely Cursor constrained to move Cursor constrained to move
horizontally vertically

You can use the keyboard arrow keys to change the point_af view and then

control the ellipsoid depth radius (See chapter * Point of Miew (Eye — Target
ot~ on page ]

Setting the radius of the sphere.

For a sphere you must set the radius.

For an ellipsoid you must set three radii (x, y, and z).

There are several ways to do this:

. %ﬁmﬁb: Move the cursor, then click (see details

. # Access the Data Window, then enter the values through the
keyboard. Two methods are available:

¢ Using the Tab key =7 (see detailsm

¢ Clicking in the Data Window (see details

g e
[/

Sphere Ellipsoid
(Set the radius R) (Set the radii X, Y, and 2)

Toggling between the different kinds of spheres (optional)

The Tuner appears; AMAPI 3D displays several kinds of spheres to chose from.
Click on the one corresponding to your choice:

170



Modeling tools / Construction / 3D Primitives / Sphere

Go to step...
Q Tapered sphere (default) 7.1
) ¢  Geodesic spheres:
¢+ Based on a cube 7
¢+ Based on an icosahedron )
¢ Based on an octahedron
‘- Super-ellipsoid 7.3

7.1 Tapered sphere

The Tapered sphere is the AMAPI 3D default
sphere.
If it fits your needs, you can go to the next step

(8).

Tapered sphere

7.2 Geodesic spheres

7.3

At this point, each time you press the spacebar, you will switch between the
geodesic spheres below:

Geodesic sphere Geodesic sphere Geodesic sphere
Based on a cube Based on anicosahedron Based on an octahedron

Super-ellipsoid
The super-ellipsoid tuning is done with two
coefficients (Coeffl and Coeff2).
Their values are displayed in the Data Window.
There are several ways to set these values:

: =% ™ You can toggle from one data value to another by pressing
the

spacebar. You cmrrent data value with the +/- keys of the
keyboard (see details! {

Access the Data Window, then enter the values through the
keyboard. Two methods are available:

+ Using the Tab key [F5 (see details[ompage 109)]
¢ Clicking in the Data Window (see details .

Note that you can set the number of points in step 8.
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Defining the number of points.

You have just drawn a shape (sphere, ellipsoid, geodesic sphere, or super-ellipsoid).
The Tuner ¢ indicates that you may make it more or less smoothed by setting the
“No pts” (number of points) parameter.

Example: Number of points on a sphere:

Number of pts=7 Number of pts=8 Number of pts=9

There_are several ways to do this:
. Access the Data Window, then enter the values through the
keyboard. Two methods are available:

+ Using the Tab key =& (see details[on page 109)

m in the Data Window (see details bn page 109).
¢+ 17 ®47 (+/- keys of the keyboard) (see detaim).

Ending the tool action.

Validate to en i put the tool aside. See how in chapter “How do you end
a tool action?”

Practical exercises:
¢ A Champagne cap / The cap’s head / Step 1
¢ A broken egg / Constructing the egg / Sphere creation
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Cube

The Cube tool is used to create cubes anywhere in the work space.

The icon of the Cube tool is displayed at the top left corner of the screen while

it is selected.

The cube tool can create any rectangular 3D shape defined by its numerical dimensions
along the X, Y and Z axes.
A NURBS cube is displayed with grid lines to differentiate it from a polygonal cube.
You will need to specify the drawing mode before creating the cube.

Polygonal cube

Usage:

NURBS cube

1. Selecting the Cube tool.

Position the cursor over the “Sphere” icon ", and the icons depicting the “3D
primitives” will be displayed.

’ depicting the “Cube”.

Click on the icon

2. Specifying the origin and the graduation of the reference axes.

...Then
If... go to
step...
Yes 2.1
The scene is You selected “Automatic positioning of Yes 2.1
empty No | rulers”in the “Preferences / Units” rhenu ]
mmr “Preferences / Units” on | o 2.2

2.1 Automatic positioning
AMAPI 3D automatically positions the origin of the reference axes. In this case
go to step 2.3.
2.2 Manual positioning
AMAPI 3D will ask you to position the origin of the reference axes manually.
Click to set the origin, then go to step 2.3.
2.3 Defining the graduation step (optional).
You can increase or decrease the gradyati i usingm Lok -
(+/- keys of the keyboard) (see details
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6.

Specifying the mode: NURBS or polygonal.

r;E-L:r,n See chapterf‘PoTWWl‘N‘U‘R‘BS‘d‘ramn‘g‘mrd‘eq [om ]
MNURBS

See chapterlJelect_the_c:eaHDD_nmde.:_Enbﬁganal_n:l

Polygonal NURBS mm

Positioning the center of the base of the cube.

There are several ways to set this coordinate:

. %ﬂd Move the cursor, then click (see detail.

. Access the Data Window, then enter the values through the
keyboard. Two methods are available:

+ Using the Tab key =7 (see detailslon page 109)|
¢ Clicking in the Data Window (see details M

Creating the cube (or a parallelepiped).
You now must specify the dimensions of the (x, y, and z) cube or parallelepiped.

Ther:
. W: Move the cursor, then click (see details m
¢+ Ege %eiboardﬂ Access the Data Window, then enter the values through the

keyboard. Two methods are available:
¢ Using the Tab key B (see details[on page 109]]
¢ Clicking in the Data Window (see details bn_page 109).

Cube Parallelepiped

Ending the tool action.

A The tool is automatically put aside and the object selection accessory
reappears.

Practical exercises:

. A little house / The little house’s body

« A cone on a sloping plane / The sloping plane / Step 1
. An acoustic baffle / Draw the box / Step 1

« A playing card, a die and a token / Basic construction
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Cylinder

The Cylinder tool isused to create a cylindrical 3D object quickly.

Cylinder made
up of five I
sections

v L ) gq————— Base

The procedure followed to create a cylinder is exactly the same one as for creating a cone
(see the “Cone” paragraph, following).

Practical exercises:

« A playing card, a die and a token / Basic construction
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a

Cone

The Cone tool is used to create a cone quickly.

Cone made up
of five sections

Usage:

1.

Selecting the Cone tool.

Position the cursor over the “Sphere” icon %, and the icons depicting the “3D
primitives” will be displayed.

Click on the icon -‘. depicting the “Cone” tool.

Specifying the origin and the graduation of the reference axes.

...Then
If... go to
step...
Yes 2.1
The scene is You selected “Automatic positioning of Yes 2.1
empty No rulers” in the “Preferences / Units”
IJLchaﬁ)ter “Preferences / Unitsm] No 2.2
page 441). )

2.1 Automatic positioning
AMAPI 3D automatically positions the origin of the reference axes. In this case
go to step 2.3.

2.2 Manual positioning
AMAPI 3D will ask you to position the origin of the reference axes manually.
Click to set the origin, then go to step 2.3.

2.3 Specifying the step size (optional).
You can increase or decrease the step size by using Tm Lok X (+/-
keys of the keyboard) (see detail{'on page 110)]

Specifying the mode: NURBS or polygonal.

m rF"-D-L?r" See chapter ["Polygonal and NURBS drawing modegd’[on |
i See chapterIJSei-eet—bh&eﬁea-&en—mede-e—PeﬁeﬁaJ—eﬁl

| NURB$™ on page 154.

Polygonal NURBS
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4. Specifying the cone orientation.
The orientation of the cone depends on the viewpoint selected at this stage. (See

chapters " The Views{ on page 133 nd “Viej” on page 89)
Point of view used to create the cone:

o) o)
Q >

Face view of the cone.
5. Specifying the center of the base.
There are several ways to set this coordinate:
. : Move the cursor, then click (see detallm

. Access the Data Window, then enter the values through the
keyboard. Two methods are available:

¢ Using the Tab key P (see details%
¢ Clicking in the Data Window (see details .
6. Specifying the radius of the base.
There are several ways to set the radius:

. %e parameter settinlg: Move the cursor, then click (see details

. mb_"om Access the Data Window, then enter the values through the
eyboard. Two methods are available:
¢ Using the Tab key == (see detailslm&).l

¢ Clicking in the Data Window (see details .

7. Specifying the height and the number of sections.
By default, the cone is defined by five sections. However, you can specify a different
number of sections.
There are two cases:
7.1 You onIy want to set the height.
2l oo this:

: Move the cursor, then click (see details m

il Access the Data Window, then enter the values through the
keyboard. Two methods are available:
¢ Using the Tab key P (see details{on page 109)
+ Clicking in the Data Window (see details brpage—109).
7.1 You want to set the height and the number of slices.
To set both parameters (height and the number of slices) you must use the
keyboard. Access the Data Window, then enter the values through the
keyboard. Two methods are available:

¢ Using the Tab key =7 (see details%
¢ Clicking in the Data Window (see details .

[N
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10.

Specifying the number of points deflning the base.
Once the cone is created, the Tuner 1 “ is displayed. Use it to set the number of
points defining the base.

Ther s to do this:
. Access the Data Window, then enter the values through the

keyboard. Two methods are available:

¢ Using the Tab key P (see details%
¢ Clicking in the Data Window (see details .

+ [heTunet: = #* ™ (+/- keys of the keyboard) (see details on page 110).

Capping the base (optional).

By default, the base of the cone is open (it is highlighted in red) (see chaptet]'“oﬂ'
Bhapes / Closed shapes”jon page 152]).

Go to the next step if you want to leave it open.

Click on it if you want to cap it.

Ending the tool action.
Validate or put the tool aside to end the tool action (depending on the interface). See
chapter "How do you end a tool action?” on page 156.
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o Platonic solids

Thistool allows to create the following volumes:

Tetrahedron Cube Octahedron Icosahedron Dodecahedron

This tool creates polyhedral volumes only.It is not possible to create a Platonic solid
in NURBS mode.

Usage:

1. Select the Platonic solids tool.

Position the cursor over the “Sphere” icon ", and the icons depicting the “3D
primitives” will be displayed.

Click on the icon ’ depicting the “Platonic solids” tool.

2. Specifying the origin and the graduation of the reference axes.

...Then
If... go to
step...
Yes 2.1
The scene is You selected “Automatic positioning of Yes 2.1
empty No | rulers”in the “Preferences / Units” rpenu]
Emter “Preferences / Units” on | o 2.2

2.1 Automatic positioning
AMAPI 3D automatically positions the origin of the reference axes. In this case
go to step 2.3.

2.2 Manual positioning
AMAPI 3D will ask you to position the origin of the reference axes manually.

Click to set the origin, then go to step 2.3.

2.3 Defining the graduation step (optional).
You can increase or decrease the grad{ation step siz¢ usinglﬂ‘h'eTml. Ll X e
(+/- keys of the keyboard) (see details on page 110).
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w

Positioning the central point of the base of the volume.
There are several ways to set this coordinate:
. %_9 Move the cursor, then click (see detail§ on page 109)
. Access the Data Window, then enter the values through the
keyboard. Two methods are available:
¢ Using the Tab key == (see details[on pﬁ 109Y]

¢ Clicking in the Data Window (see details
Move the cursor slightly to see the first available Platonic solid (Tetrahedron)

. Select the kind of volume.

By pressing the spacebar, you will from one shape to the next.
¢ The Tetrahedron

The Cube

The Octahedron

The Icosahedron

The Dodecahedron

> & o o

Sizing the volume.
There are several ways to set the X, Y, and Z measurements of the object:

. %e parameter settinlg: Move the cursor, then click (see details
. Access the Data Window, then enter the values through the
eyboard. Tw

0 methods are available:

¢ Using the Tab key P (see detailsml

¢ Clicking in the Data Window (see details pn_page 109).

Ending the tool action.

A The tool is automatically put aside and the object selection accessory
reappears.
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Grid

Use the Grid tool to create a flat mesh. Then modify it using the modeling i
tools.

A grid can be created either in polygonal mode or in NURBS mode. A NURBS

grid looks different than a polygonal grid. A NURBS grid shows additional

and smaller facets.

You must specify the drawing mode before creating the grid.

2 X 2 polygonal grid 2 X 2 NURBS grid

Usage:

1. Selecting the Grid tool.

Position the cursor over the “Sphere” icon ", and the icons depicting the “3D
primitives” will be displayed.
-

Click on the icon depicting the “Grid” tool.
2. Specifying the origin and the graduation of the reference axes.
...Then
If... go to
step...
Yes 2.1
The scene is You selected “Automatic positioning of | yag 2.1
empty No rulers” in the “Preferences / Units” rpenu
(see chapter “Preferences / Unitst No 2.2
[page #4T].

2.1 Automatic positioning
AMAPI 3D automatically positions the origin of the reference axes. In this case
go to step 2.3.

2.2 Manual positioning
AMAPI 3D will ask you to position the origin of the reference axes manually.
Click to set the origin, then go to step 2.3.

2.3 Defining the graduation step (optional).

. f . . A a ey
You can increase or decrease the gradm using|The Tuner i

(+/- keys of the keyboard) (see details

3. Specifying the mode: NURBS or pol l
| |
ot

Polygonal NURBS

gt the creation mode: Polygonal or
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4. Specifying a corner of the grid.
There are several ways to set this coordinate:
¢ %ﬂd Move the cursor, then click (see detail§ on page 109).
. Access the Data Window, then enter the values through the
keyboard. Two methods are available:
¢ Using the Tab key == (see details[on pﬁ 109Y]

¢ Clicking in the Data Window (see details

5. Setting the size of the facets of the mesh.
There are several ways to set the length and width of a cell:

. %e parameter setling: Move the cursor, then click (see details

. Access the Data Window, then enter the values through the
mahods are available:
¢ Using the Tab key =7 (see detailslm
¢ Clicking in the Data Window (see details M

6. Setting the length and height of the grid.
There are several ways to set the width and height of the entire grid:

. %e parameter settinjg: Move the cursor, then click (see details

¢+ Access the Data Window, then enter the values through the
eyboard. Two methods are available:

¢ Using the Tab key == (see detailsml

¢ Clicking in the Data Window (see details pn_page 109).

3

7,

1

You will always have an integer number of facets. For instance, if each facet
measures 10x10, the length and height of the grid must each be a multiple of
10. For example, 180x50, not 182x47.

7. Ending the tool action.

A The tool is automatically put aside and the object selection accessory cursor
reappears.

Practical exercises:
. A house / The tiles / Step 4
. A tiled floor / Generating the tile floor / Step 1
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O HeightFields
Thistool allows you to convert a 2D image to a 3D abject.
How it works: ,
Select an image and a shape.
AMAPI 3D maps the picture onto the shape and then moves the points
of the shape to give it relief. This displacement is done according to
the color of the area: the lighter the color, the greater the altitude.
The darker pointswill remain at zero altitude.

RARIAY
s

I
Picture A converted into a 3D
object

A= 2D gray scale picture

B = 2D gray scale picture B’= Picture B converted into a 3D B’ object wrapped on a cylinder

object and rendered (See chap-@m

Usage:

1.

Selecting an object to work with.

It is best to start with an empty scene. If there are no objects in the scene, AMAPI
3D will automatically create a grid.

However, you can select an object by clicking on it with the object selection

accessory

Selecting the tool.

Position the cursor over the “Sphere” icon "-J', and the icons depicting the “3D
primitives” will be displayed.

Click on the icon é depicting the “Height Fields” tool.
Selecting the picture.

A dialog box asks you to select the picture you want.
The conversion is done immediately.
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Setting the altitude.
¢ The altitude is set via the keyboard. Access the Data Window, then enter the

values through the keyboard. Two meth%e:
¢ Using the Tab key IF# (see details
¢ Clicking in the Data Window (see details m

Ending the tool action.
Put the tool aside to end the tool action (depending on the interface). See chapter
“How do you end a tool action?” on page 158.
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7.2.2 Drawing
The Drawing tool is used to create 2D or 3D curves. £ ’

Thistool opens a line drawing tool palette:

Circle

Rectangle

Arc

Polyline

Curve
Interpolated curve
Sketch

Helicoid
Symmetry

S & 6 6 O o 0

o General use of the Drawing tool palette

Usage:

1. Selecting the Drawing tool palette.
Click on the icon depicting the Drawing tool in the Tools Palette.

2. Displaying and positioning the drawing palette.

When you enter the tool, AMAPI 3D displays the following palette. This palette
contains all of the Drawing tools:

1 2 3 4 5 6 7 8 9

1. Circle 6. Interpolated curve
2. Rectangle 7. Sketch

3. Arc 8. Helicoid

4. Polyline 9. Symmetry

5. Curve

You may, if you like, display this palette vertically. To do so, click on the
toggle-icon “Reverse”.
You can also decide to keep this palette displayed all the time. To do so,
click on the toggle-icon “Lock”.

If you use the drawing palette out of the Drawing tool (you had “locked” the
palette), you will not be able to:
¢+ Connect the curves between them
¢ Use the Symmetry tool (if you need to do a mirror image of a drawing out of the
Drawing tool, use the “Symmetry” tool included in the Assembly palette.
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Specifying the origin of the reference axes.

...Then
If... go to
step...
Yes 3.1
You selected “Automatic
You have just |positioning of rulers” in the | Yes 3.1
The opened the Draw |“Preferences / Units” menu
scene tool (see chapter “Preferences / | pgq 3.2
is No Units'[on page 441)]
empty You already have
used a drawing
subtool and you 3.3
want to use another
one

3.1 Automatic positioning
AMAPI 3D automatically positions the origin of the reference axes. In this case
go to step 4.

3.2 Manual positioning
AMAPI 3D will ask you to position the origin of the reference axes manually.
Click to set the origin, then go to step 4.

3.3 Set a new position manually (optional).
You can set manually a new position for the axes:
+ If you want to do this: move the cursor, then click to set the axes origin
before going to step 4.
¢ If not, go to step 4.

Specifying the graduation step (optional). .
You can increase or decrease the graduation step size usindm TR T (4/-

keys of the keyboard) (see detailm.

Specifying the mode: NURBS or polygonal.
Other types of curves can only be created in polygonal mode (polylines, sketch,
helicoid). AMAPI 3D will always draw them in polygonal mode no matter what mode
is selected.

See chapter[‘Polygonal and NURBS drawing modes] on page 153

See chapter [Select the creation mode: Polygonal or NURBSI on page 154/
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Selecting a drawing tool.
Select a Drawing tool from the palette:

Subtool Method Access
Circle Click on corresponding icon
Rectangle Click on corresponding icon
Arc Center-Radius-Angle method | Click on corresponding icon

3 points method Put the mouse cursor over

the Arc icon, press and hold
the left mouse button.

Move the cursor onto the icon
depicting the method you
want, and release the mouse

button.
Polyline Click on corresponding icon
Curve Click on corresponding icon
Interpolated curve Click on corresponding icon
Sketch Click on corresponding icon
Helicoid Click on corresponding icon
Symmetry Click on corresponding icon

Drawing a curve.
See the paragraph below corresponding to the drawing tool selected:
+ Circle

Rectangle

Arc

Polyline

Curve
Interpolated curve
Sketch

Helicoid
Symmetry

* S 6 O O o 0

Unless you specify otherwise, the cursor can move freely in any direction.
AMAPI 3D allows you to apply a constraint to the cursor movement and
positioning:
. Ovement constraint along one axis

.
.
.
.
For more information see chapte

The drawing will be done on one of the three orthogonal planes defined by the
axes. It is important to note that AMAPI 3D automatically selects the plane that
is closest to the plane of the current view. You can continue your drawing on another

plane by changing the point of view (See chapter /
page T337qr chapter [ Point of view (Eye — Target poinj)” on page :
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8.

The curve is drawn. There are two possibilities:
8.1 Ending the current drawing and leaving the “"Draw” tool
In this case, go to the next step.

8.2 Using another Drawing subtool.

O If the curve which has been validated is closed, go back to step 3.

0O If the curve which has been validated is open, the last entered point is
marked as a connection point X1t indicates you may either continue the
drawing of this curve with another drawing subtool, or end the drawing:

O Continue the drawing of the current curve with another subtool: go
back to step 3.

Connected curves:

Connection Bullseye

point l l
/\/(—C}

Last created curve Next curve being
drawn

O End the current drawing and begin the drawing of another curve: To do
this, you must first disable the connection point by pressing the
spacebar (this toggles the connection point on/off) before going back
to step 3 to draw the next curve.

Curves not connected:

Connection point Bullseye
desactivated l
Last created curve Next curve being
drawn

Ending the tool action.
Put the tool aside to end the tool action (depending on the interface). See chapter
“How do you end a tool action?” on page 158.
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Circle

Use the Circle tool to create a circle. A circle can be created either in polygonal

mode or in NURBS mode. A NURBS circle looks similar to a polygonal circle, but

is composed of two half-circles. When editing a NURBS circle, you will pull the
control points of the NURBS envelope instead of pulling the points of the circle directly.
Only one half-circle will be modified. You will need to specify the drawing mode before
creating the circle.

Usage:

A This chapter describes the usage of a * Draw” subtool. See chapter “ Gen
the brauing tool palete onlabe 185 to find out how it 5 accesced and TOWTTTS

integrated in the “ Draw” tool.

1. Setting the center of the circle.

There are several ways to set the center of the circle:

. [ itiomimg: Move the cursor, then click (see detail .

¢+ .%ggcess the Data Window, then enter them the
keyboard. Two methods are available:

+ Using the Tab key B (see details[on page 109)
¢ Clicking in the Data Window (see details pn page 10 l

2. Toggle Circle / Ellipse (optional)
By pressing the spacebar, you can switch between the motion constraints (default=
free, then horizontal , then vertical...).

O O

Cursor free moving Cursor horizontal motion Cursor vertical motion
constraint constraint

3. Dimensioning the radius.
¢ For a circle, you will set the radius.
¢ For an ellipse, you will set two radii (x and y).

Ther ese values.
. W: Move the cursor, then click (see details m

LUY). |
* The keyboard:| Access the Data Window, then enter the values through the

keyboard. Two methods are available:

+ Using the Tab key == (see details[on page 109)]

¢ Clicking in the Data Window (see details bn page

A4
Circle (set the radius R) Ellipse (set the radii x and y)
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4.

Toggle Super-elllpse (optional)
The Tuner ¢ appears. You can choose to transform the
current shape (circle or ellipse) to a super-ellipse. The
toggle is done by pressing the spacebar.
A super-ellipse is set with a coefficient (Coeff). This data
is displayed in the Data Window.

There are several ways to set this:

. : = #4™ You can toggle from one data value to another by pressing
ar. You can_tune the current data value with the +/- keys of the

tailslon page 110)].
. WACCGSS the Data Window, then enter the values through the

keyboard. Two methods are available:

¢ Using the Tab key == (see detailsm

¢ Clicking in the Data Window (see details m
For the super-ellipse, you can set the number of points in step 5.
A It is not possible to transform a NURBS circle to a super-ellipse.

Specifying the number of points of the circle.

You have just drawn a shape (sphere, ellipsoid, geodesic sphere, or super-ellipsoid).
The Tuner ¥ indicates that you can make it more or less smoothed by setting the
“No pts” (number of points) parameter.

Ther s to do this:
. Access the Data Window, then enter the values through the

keyboard. Two methods are available:
¢ Using the Tab key B (see detailson Dﬁ 100Y] !

. Cllcklng in the Data Window (see details

¢ i #d" (+/- keys of the keyboard) (see detaifs on page 110).

Ending the action of the sub-tool.
Put the tool aside or validate to end the action (depending on the interface). See
chapter "How do you end a tool action?” on page 158.

Practical exercises:

. A glass / Drawing the construction curves / Step 1

« Atiled floor / Create geometric shapes / Step 2

. A chair / The foot / Step 1

. Intersecting pipes / Draw the base (circle)

. An acoustic baffle / Punch the loudspeaker’s hole / Step 2
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a

Rectangle

Use the Rectangle tool to create a rectangle.
A rectangle can be created in polygonal or in NURBS mode.

A polygonal rectangle is defined by its four corner points.

A NURBS rectangle displays additional points on each segment
They are used to transform the straight linesinto a curve.

(o

©-0-0-0
9-0-0-@
0-0-0-0
9000

The NURBS rectangle is not a closed curve. AMAPI 3D does not handle periodic
NURBS and true closed curves cannot be created in NURBS mode

Usage:

A\

This chapter describes the usage of a “ Draw” subtool. See chapter “ Generm
the Drawing tool palette” tp find out how it is accessed and how it is integrated in

the“ Draw” tool.

1.

Specifying the first corner of the rectangle.

There are several ways to set the coordinates of this point:
: Move the cursor, then click (see detailmﬂeh—r_ﬁgl.
Access the Data Window, then enter the Values through the

keyboard. Two methods are available:
+ Using the Tab key F8 (see detailson page 109)]
¢ Clicking in the Data Window (see details .

Specifying the opposite corner.
Do the same to specify the second point.

Practical exercises:

A house / The walls / Step 2

A house / The peaks / Step 1

A house / The main beam / Step 1

A house / The rafters / Step 2

A tiled floor / Create geometric shapes / Step 1
A chair / The seat / Step 1
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o Arc

= An arc can be created in polygonal or NURBS mode: a NURBS arc looks like a
polygonal one, but consists of two NURBS arcs joined together. When editing a
NURBS arc, you will be pulling the control points of the NURBS envel ope instead
of pulling directly on a point of the arc. Only one of the two half-arcs will be modified.
You must specify the drawing mode before creating the arc.

Usage:

A This chapter describes the usage of a “ Draw” subtool. See chapter “ Gen
the [prawing tool parette” on)pafje 185, T find out how it is accessed and how it is

integrated Inthe™ Draw” tool.

1. Select one of the available methods.

O Put the cursor on the “Arc” icon while holding down the left mouse button. A sub-
palette appears and offers you methods for drawing an arc. The drawing order for
the points is indicated by the color code below:

¢ 1st point to enter: Red
¢ 2nd point to enter: Green
¢ 3rd point to enter: Blue

Icon Setting points or values order
1. Center
2. Radius (' 4 (3)Angle
3. Angle (2)Radius " (1)Center
1. Start
| 2. Center 7 oX(3)Angle
o 3. Angle (1)Start ~ (2)Center

- L
J
1 i

; .

1

" [
i i
W

2)Through
. Start 5. ¢
| . Through
. End (3)End

(1)Start

(3)Through

WN =

)

. Start
. End
. Through

(1)Start

WN =

(2)End

B

. Start
. End
. Center (1)Start

(2)End
(3)Center

:

WN =

Put the cursor over the icon depicting the method you want, then release the mouse
button.
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2. Specifying the points ou values that define the arc.

2.1 Specifying the points that define the arc.
There are several ways to set the coordinates of these three points:

: Move the cursor, then click (see detailm
Access the Data Window, then enter the values through the
keyboard. Two methods are available:

¢ Using the Tab key == (see details[on page 109)
¢ Clicking in the Data Window (see details pbn page LO9'.

If the arc is connected to a curve, you only have to set two points.

If necessary, you can use a different mode for each point.

2.2 Speafymg the pomts that define the arc.
There-a he angle value:
. Mouse-parameter-setting: Move the cursor, then click (see details @

. % Access the Data Window, then enter the values through the

keyboard. Two methods are available:
¢ Using the Tab key =% (see details[on page 109}
¢ Clicking in the Data Window (see details

3. Specifying the number of Q‘oints of the curve.
Once the arc is created, the £ "Tuner appears. It allows you to specify the number of
points used to define the arc.

Ther s to set this:
. Access the Data Window, then enter the values through the

keyboard. Two methods are available:
+ Using the Tab key == (see details[on page 109)]

¢ Clicking in the Data Window (see details b

. [The Tuneg: = ** £ * (+/- keys of the keyboard) (see deth)

4. Ending the tool action.
¢ End the action by validating or putting the tool aside. See chapter “How do you
end a tool action?” on page 158.
Or
¢ Select another tool in the 2D palette, and continue to draw other shapes.

Practical exercises:

. A house / The tiles / Step 1
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a

Polyline
Use the Polyline tool to draw a set of connected straight line segments. A polyline
cannot be created in NURBS mode.

Usage:

A This chapter describes the usage of a “ Draw” subtool. See chapter “ Genevml
the Drawing tool palette” on|pafe 185, to find out how it is accessed and how it is
integrated in the “ Draw” tool.

1. Specifying the first point of the curve.
There-a a 0 set the coordinates of this point:

: Move the cursor, then click (see detailm.

. mb_'olm Access the Data Window, then enter the values through the
eyboar wo methods are available:

¢ Using the Tab key == (see detallsm|

¢ Clicking in the Data Window (see details p

2. Drawing the curve.
A polyline is defined by a succession of points (that define line segments).
There are several ways to set the coordinates of these points:
. | Move the cursor, then click (see detail .
¢+ .@;m@%cess the Data Window, then enter them the

keyboard. Two methods are available:
+ Using the Tab key [F5 (see details[ompage 109)]
¢ Clicking in the Data Window (see defars .
3. Validating the drawing of the polyline.
Press the Return key to validate the entry.

When you validate, the polyline includes the line segments defined by your
mouse clicks. The line segment that is still in-progress at the time of validation is not
included in the polyline. .

E Defining a constraint on an axis

Click on the appropriate constraint icon in the Assistant Palette to draw a straight vertical
or horizontal line (or press the spacebar to toggle the axis). If only one axis is available
you will have to draw along this axis.

E Using polar coordinates

You can work in either Cartesian coordinates (X, Y, Z) or polar coordinates (distance
relative to the previous point and angle relative to the previous edge).

To switch from one mode to another:

O On PC: Click the right mouse button.

Or

O On Mac: Press the Option key and simultaneously click the mouse button.

E Creating a closed polyline
Click on the first point of a polyline to snap the last point to it and close the polyline.
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E Creating a 3D polyline

Use the arrow keys of the numeric keypad to change the view and working plane as you
are drawing the line. This will enable you to create points on the other perpendicular
planes and create a polyline in 3D.

Practical exercises:
. Pipes / Draw the path
A house / The rafters / Step 1
A glass / Drawing the construction curves / Step 2

An acoustic baffle / Draw the box / Step 2
A little ant / Constructing half of the head / Step 1
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a Curve
m The Curves tool generates a curve that is controlled by the points entered. AMAPI

3D will use these points as polygons of control. This tool can generate either
NURBS curves or polygonal curves.

btool. See chapter “ Genefa
out how it is accessed and how it is

integrated in the “ Draw” tool.

1.

Drawing the curve.
A curve is defined by a succession of control points.
There are several ways to set the coordinates of each of these pomts

. : Move the cursor, then click (see detall
. Access the Data Window, then enter the values through the

keyboard. Two methods are available:
¢ Using the Tab key =7 (see details%
¢ Clicking in the Data Window (see details .
Defining the range.
The range corresponds to the number of segments generated between two control

point its value :
. Access the Data Window, then enter the values through the

keyboard. Two methods are available:
¢ Using the Tab key =& (see details[on page 109)
--- ~Vala Ill

¢ Clicking in the Data Window (see details

. [The Tuneq: = *' £ * (+/- keys of the keyboard) (see deth)

Validating the drawing.
Press the Return key to validate the drawing.

Ending the sub-tool action.

0O Validate or put the tool aside to end the sub-tool action (depending on the
interface). See chapter “"How do you end a tool action?” on page 158.

Or

0O Select another Drawing tool to create another 2D curve.
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To add a point to an existing curve, press the Shift key and simultaneously click the
mouse button.

Closed curve
Snapping the last point to the first one will close the curve.

As AMAPI 3D does not handle periodic NURBS, it is technically impossible to
generate a closed NURBS curve.

Creating a NURBS curve in 3D

Use the arrow keys of the numeric keypad to change the view and working plane
while you are drawing the curve. This will allow you to create points on the nearest
perpendicular plane and create a NURBS curve in 3D.

NURBS curves are always created as NURBS even if the NURBS mode of the
Tools menu is not selected.

Practical exercises:
« A windshield for a motorbike / (1st method: Coons) / Step 1
. A windshield for a motorbike / (2nd method: ruled surface) / Step 1
. Hull for a boat (example 1) / (1st method: hull) / Step 1
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o Interpolated curve

i The Interpolated curves tool creates a curve that is controlled by the controls
{2 & points created when the curve was drawn initially. The curve goes through those

points. To use this tool, proceed as for the Curves tool (see the corresponding
paragraph).

Practical exercises:
. Hello! (3D text) / Modeling the text / Step 1
. Potato chips / Step 1
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o Sketch

curve generated by AMAPI 3D will follow the path drawn by the cursor

. This tool allows the user to draw a curve “freehand” as if using a pencil. The
movements. The curve will always be generated in polygonal mode.

ge “ ' subtool. See chapter “ Genefal useof |
out how it is accessed and how it is
integrated in the “ Draw” tool.

1. Specifying the step size.
The step size is the distance between the points defining the curve. To change this
value:

. W Move the cursor, then click (see details m

. Access the Data Window, then enter the values through the
keyboard. Two methods are available:
¢ Using the Tab key == (see detailsm
¢ Clicking in the Data Window (see details pn page 109).

2. Drawing the curve.

Position the cursor at the exact location where you want to start the drawing.
Press the mouse button and do not release it.

Move the mouse: a curve is generated following the path of the cursor.
Release the mouse button to end the drawing.

Ooooo
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o Helicoid

- Thistool is used to create helicoids and spirals.

=i

A This chapter describes the usage of a “ Draw” subtool. See chapter “ Gene

the Wpam out how it is accessed and how it is
integrated M the - Draw’ tool.

1. Setting the center of the base of the helicoid.
There are several ways to set the coordinates of this point:
¢ Move the cursor, then click (see detail§ on page 109)
. %ﬁcess the Data Window, then enter the values through the
keyboard. Two methods are available:
¢ Using the Tab key P (see details{on page 109)

¢ Clicking in the Data Window (see details

Usage:

2. Setting the radius.
There are several ways to set the coordinates of this value:
. Mouse parameter setlinjg: Move the cursor, then click (see details
09).]
. Fhe—key-boasd.] Access the Data Window, then enter the values through the
keyboard. Two methods are available:

¢ Using the Tab key == (see detailslm
¢ Clicking in the Data Window (see details m

3. Specifying the number of spirals and the height of the helicid.
There are several ways to set the number of spitals (by default, AMAPI 3D creates a
helicqid n) and the height:

m (height): Move the cursor, then click (see detailsml

. ‘EEe %eiboard [number of spirals and height): Access the Data Window, then

enter the values through the keyboard. Two methods are available:
¢ Using the Tab key =5 (see details[on page 109)]
¢ Clicking in the Data Window (see details bn_page

a A helicoid with a height of 0 is a spiral.
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Validating.
Press the Return key to validate.

Specifying the number of points.
The cursor %~ indicates that you can increase or decrease the number of points of

the curve with m" #+ £ (+/- keys of the keyboard) (see detailsm

Ending the tool action.

Validate or put the tool aside to end the sub-tool action (depending on the interface).
See chapter “"How do you end a tool action?” on page 158.

Or

Select another Drawing tool to create another 2D curve.
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a Symmetry

Use the Symmetry tool to create the mirror image of a curve.
Use the polyline, arc, Bezier curve, or NURBS curve drawing tool to create an

open curve. Make sure that the connection point marked by the * icon isvisible
(see the beginning of the chapter “ Construction / Drawing’]_on aaae 185].

The mirror image of a NURBS curve is another NURBS curve.

Usage:

A This chapter describes the usage of a “ Draw” subtool. See chapter “ Gen
the [Prawing tool palette” on|pafe 185, to find out how it is accessed and how it is
integrated in the “ Draw” tool.

Do not use the arrow keys to change the point of view while using the 2D Symmetry tool.
Make sure that you are working in the right plane before selecting the 2D Symmetry tool.
If you intend, while drawing a curve, to make a mirror image of the curve you are
drawing, do not leave the Drawing tool. You can not make a mirror image of a curve
once you leave the tool used to draw it.

1. Changing the axis of symmetry (horizontal or vertical).
A straight line is displayed as you move the cursor. It represents the axis of
symmetry.
To change its orientation, you can either:
O Click on the icon depicting the correct orientation in the Assistant Palette.
O Press the spacebar to select different orientations, cyclically.

2. Positioning the axis of symmetry.

There_are several ways to set this:
. m: Move the cursor, then click (see detailm.

. m‘l’uﬂl Access the Data Window, then enter the values through the
eyboard. Two methods are available:

+ Using the Tab key B3 (see detailslon page 109)l
¢ Clicking in the Data Window (see detailsm.
A symmetric reflection of the curve is displayed. It is connected to the original curve,

both curves being one single drawing.
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71.2.3 TextEditor

The Text tool allows you to add 2D or 3D text to your scene with user-
specified fonts.

[ Hold I ke - Stibules

Anal Black
Ayl Meanow

Biscd: Ankigs Swodting
Evackman Cid Sk =] B

 Esiwgds [ Musts

[ Fiosd S |'I'l'|

Hello

Teodt [pi

Select the parameters by filling or checking the boxes in the Dialog Box:

Choose a font from the list of choices.
Check this box to generate bold text.

Check this box to generate italic text.
Check this box to set the size of the characters in points. Then set the
You will use smoothing to smooth the characters of your text. It will

subdivide each “thickness facet” depending the range you set (default =

Take care to set the range BEFORE entering the text

Usage:
1. Selecting the tool.
Click on the icon depicting the Text tool in the Tools Palette.
2. Typing in the text writing and setting the parameters.
Text: Enter the text in the text box.
Font:
Bold:
Italic:
Extrusion: Check this box to generate 3D text.
NURBS: Check this box if needed.
Fixed size:
size.
Smoothing:
2).
3. Ending the tool action.

Click on the “OK” command button to validate or click on the “Undo” command button to
cancel the action.

Practical exercises:

. Hello! (3D text) / Composing the text
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.24 Extract Curve

The Extract Curve tool creates a curve from points selected on an S
existing object. The resulting curve is then used to create a new element @
using the Sweep tool, the Extrusion tool, or any other surface-generating
tool.
There are two possibilities:
¢ Manual line extraction. This method allows you to draw a new curve by selecting
points on the objects in the scene.
¢ Automatic contour lines extraction. This method will extract the contour lines of

thm th,%ottom edges of a cylinder (see chapter
“I ol .

On a NURBS surface, the group-of-points selection (selec:[jon accessory --"') will
extract a NURBS curve. The point selection accessory £.%) will only generate a
polyline curve.

This tool lets the current object keep its Dynamic Geometry properties but does
not pass these properties on to the newly generated object.
For more information, see the chapter “ Dynamic Geometry” on page 145.

Usage:

1. Selecting the current object.
%ﬂgﬂon the object you want to work on (see chapter JCurrent object concept{’fon page |

2. Selecting the Extract Curve tool.
Click on the corresponding icon in the tool palette.
To do an automatic extraction, go to step 3.
To do a manual extraction, go to step 4.

3. Automatic extraction of openings.
This method will create new curves on all the opepin
object is closed (sphere or cube). (see chapter

Eress “Enter”. One or several curves will be generated on all the open edges of the current
object.

4. 3D line manual extraction.
This method allows to draw a curve by selecting points on the objects of the scene.
AMAPI 3D provides two selection accessories.

Then select the points using the selection accessory you have chosen.

selection accessory. See Chapter [_How to select a selection
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Selection accessory

Usage

ey The group-of-points selection accessory
f"-" (default) allows you to select points on
the current object only *.

Surround the desired points by
successive clicks, then validate by
pressing the “Enter” key *.

to select points on any object of the

O The point selection accessory allows you
scene.

Click on each point, then validate
by pressing the “Enter” key.

A* With the group-of-points selection accessory > *, be careful to select a collection of
points from which it will be possible to extract only one curve.

You can repeat this step as many times as necessary.

Ending the tool action.

Validate or put the tool aside to end the tool action (depending on the interface). See

chapter "How do you end a tool action?” on page 158.

Practical exercises:

« A Champagne cap / The cap’s bodyStep 1
. An acoustic baffle / The loudspeaker / Step 1
. A little ant / Constructing half of the head / / Step 4
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7.2.5 Facetextraction

Creating a facet is the generation of a surface using several points (three
or more). Thisiswhat the Facet Extract tool does. “

You can useit several ways:
Extraction:

¢ Manual extraction: The user manually selects the points of the current
object which will become the facet(s) to be generated.

¢ Automatic extraction: This method will automatically create all facets
necessary to close the openings of the current object (for example, this
will close the top and bottom faces of an open cylinder).

Freehand drawing: With this, you will draw a freehand facet in the scene.

This tool lets the current object keep its Dynamic Geometry properties but does
not pass these properties on to the newly generated object.

For more information see chapter “ Qynamic Geometry” | i page 155

Facets created with this tool will be considered a distinct object. If you want them
integrated with the current object, you will need to group the facets with the
object.

&The Facet Extraction tool used on a NURBS object will generate polygonal facets.
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O Extraction

Usage

1. Selecting the current object.

Click on the object you want to work on (see chapter tCLL::en.r_o.b;.e.r:r_mm:e.piLon_pa.g.eJ

2. Selecting the Facet extraction tool.

Click on the corresponding icon "" in the tool palette.
¢+ To do an automatic extraction, go to step 3.1.
¢+ To do a manual extraction, go to step 3.2.

3. Facet extraction.

3.1 Automatic facet extraction for the current object.
This method automatically creates the facets needed to cap an object. It works on
open objects only (see chapter |Open shapes / Closed shapes”|dn page 152). For
example, it will not work with a cube or a sphere.
Press “Enter”.
One or several facets will be generated, capping all the openings of the current
object.
You can either:
¢ Perform a manual facet extraction, by going to step 3.2.
+ End the tool action, by going to step 4.

3.2 Manual facet extraction on the objects of the scene.
AMAPI 3D provides two selection accessories.
e the selection accessory you need. See chapter JHow to select a selection |

nNoo N 0,
hccessory?” bhn page 104,

Then select the points using the selection accessory you have chosen.

Selection accessory Usage

The point  selection accessory | Click on each point, then
(default) allows you to select points | validate by pressing the “Enter”

on any object of the scene. key.
P The group-of-points selection | Surround the desired points by
_,..IF" ®  accessory allows you to select points | successive clicks, then validate
on the current object only. by pressing the “Enter” key.

Then, you will either:
+ Perform a new manual facet extraction, by doing to this step again.
¢ End the tool action, by going to step 4.

4. Ending the tool action.

Validate or put the tool aside to end the tool action (depending on the interface). See
chapter "How do you end a tool action?” on page 158.
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O Freehanddrawing

Usage:

1. Selecting the current object.

Click on the object you want to work on (see chapter tCLL::en.r_o.b;.e.r:r_mm:e.piLon_pa.g.eJ
2. Select the “"Freehand Facet” tool.

O Place the cursor on the "' icon of the “Facet Extraction” tool. You will see it unfold.
O Click on the icon depicting the “Freehand Facet” tool.

3. Freehand facet drawing.

3.1 Drawing a facet.

“He,
AMAPI 3D displays the point selection accessory ‘Lw’; You will draw the facet with it.
There are several ways to set the coordinates.

¢+ Mouse positioning: Move the cursor, then click (see detail$ on page 109).

AMAPI 3D allows you to apply a constraint to the cursor movement and

ositioning (see chapter [Cursor movement and positioning constramty’[on |
.

Access the Data Window, then enter the values through the
keyboard. Two methods are available:
¢ Using the Tab key B (see detall

¢ Clicking in the Data Window (see details m

You can repeat this step as many times as necessary before going to the next step.

3.2 End the facet drawing.
Press the “Enter” key to end the facet drawing.
You can either:
+ Draw another facet using the “Free drawing” mode by going back to step 3.1.
+ End the tool action, by going to step 4.

4. Ending the tool action.
Validate or put the tool aside to end the tool action (depending on the interface). See
chapter "How do you end a tool action?” on page 158.

Practical exercises:

« A cone on a sloping plane / The sloping plane / Step 3

. A house / The peaks / Step 3A cone on a sloping plane / The sloping plane /
Step 3

. A tiled floor / Create geometric shapes / Step 6

. A little ant / Constructing half of the head / Step 2
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71.2.6 Extrusion

The Extrusion tool is used to create a surface or a volume from a basic
curve (original section).

Cunveextrusion (seeon page210):

¢ CurveedrusionfeHewtngaprofitets

¢ Sweep a curve following a profile already drawn.

Surface Extrusion (M:

¢ Facet extrusion
¢ Edgeextrusion
¢+ Vertex extrusion

d .
3 extrusion segment

d .
2" extrusion segment

I7St extrusion segment

w = width of the section

\ h = height of the extrusion segment
Base section

Segment while extrusion

,,,,,,,,,,,,,,,,,,,,, Extrusion profile

______ Intermediate sections

Extruded object
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Curve extrusion

The extrusion orientation is done following the normal of the base section.
You can modify the size of each intermediate section. Two methods are available:

¢

+ [Extrudea curve following an already drawh.

of ] -.'_'h\,
. £
T::. '\-\. '-\_-".l. .-1
L—— b ! o %
o - L1 L
d % e |
P | ", . Y
_ ey H\ T WY
“"--\. ) __,.-"". L -H:: "-\.{_
N -
-\.5:.\:.1 L _’_.__.-- }
Curve extrusion Curve extrusion

on any plane

(top view of the sections)
Extrusion of a group of curves

A In NURBS mode, the Extrusion tool creates a model that is quite different from a

model created in Polygonal mode. In NURBS mode, AMAPI 3D makes you work with
the control box surrounding the object. The working mode is the same as in Polygonal
mode, but the result is different: The junction between two sectionsis rounder whereasit is
sharp when extruding a polygonal curve. A NURBS curve must have at least three control
points to be extruded.

m This tool adds a finishing level to the object which is editable by the tools using the
Dynamic Geometry properties. It becomes a rough object.

For more information see chapterr‘DynErfTC'Gam'Erqy[—Gn‘mgFI&?{
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¢

Curve extrusion following a profile to be drawn in the tool

This mode allows you to create an extrusion directly from a basic section (2D or 3D
open/closed curve) with multiple segments of varying section size.

=D

Usage:

1.

Selecting the section.
Click on the curve or the group of curves you want to extrude.
The section becomes the current object.

Selecting the Extrusion tool.
Click on the icon depicting the tool in the Tools palette.

Selecting the basic section.

Click on the section to be extruded.
Use the arrow keys of the k
current object. (see chapter

alarzisa Q._C

isp mewhat perpendicular view of the

Extrude.
Drag the mouse to extrude the curve.

Extrusion drawing

For each segment of extrusion you can tune the following parameters:
+ The width of the intermediate section (I).

¢+ The height of the segment of extrusion (h).

E The extrusion axis always follows the normal of the section.
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Two drawing methods are available:

. “Freehand” extrusion (direct):

1. In some cases, you can constrain the cursor moving. The spacebar allows
you to switch from one constraint to another.

Default
No action on the
spacebar

1t press
on the spacebar

2" press
on the spacebar

Free moving.

The cursor moves
along the extrusion
axis only.

The cursor moves
along the last drawn
section axis only.

Effect on the drawing| Cursor motion

The cursor motion
simultaneously
controls:

The section scaling
(width w).

The height (h) of the
extrusion.

The “"Nth” currently
drawn section
retains the scale of
the “n-1" section.

The cursor motion
controls controls the
height (h) extrusion
only.

The height (h) of the
currently extruded
segment is null (h=0)
The cursor motion
controls control the
section scaling
(width w) only.

Illustration

2. Move the cursor to draw (or stop drawing) a segment of the profile, then
click to validate the extrusion.

. Drawing with data settings:

Press on the "Tab” key to access the Data Window.
You will always use this key to switch from one data value to another one.

Enter the desired values for each data (Width and/or Height), then validate by
pressing the “Enter” key.

Repeat this step as many times as necessary.
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6. Extrusion validation
Press the “Enter” key to validate the extrusion.

When you validate, the extrusion includes the segments defined by your mouse
clicks. The segment that is still “in-progress” when you validate, is not included.

7. Capping the openings.
If the original section was a closed curve, the resulting extruded object will have

ogenings that you may want to cap. see chapter["Open shapes / Closed shapes]on

The edges of the openings will be displayed in red.

O Click with the object selection accessory on the opening you wish to close.
0O Or go to the next step if you want to leave the object open.

8. Ending the tool action.
Put the tool aside to end the action (depending on the interface). See chapter “How
do you end a tool action?” on page 158.

Practical exercises:
A cone on a sloping plane / The cone / Step 2

A Champagne cap / The cap’s body / Step 2

A house / The rafters / Step 3

A mouse on a piece of cheese / The cheese / Step 1

A chair / The foot / Step 2

Intersecting pipes / Make a cylinder

An acoustic baffle / The loudspeaker / Step 2

A little ant / Constructing half of the head / Steps 3 and 4

¢ Extrudeacurvefollowing an already drawn profile

This method is used to create an extrusion from a section (2D or 3D curve, open or closed)
and a path (open 2D or 3D curve).

The path does not have to share a common point with the section; AMAPI 3D will
automatically move the section to the path before extruding. Each segment of the path will
correspond to a section of the extrusion. The distance from the center of the section to the
corresponding line segment will define the size of each intermediate section.

Profile

+
. Y,
., {_<;\. .
.,
& Y. - - 1;'\-\."' -
e ' s
o " -""

Shape after extrusion

) Snapping point Snapping point Of the base section
Base section section profile following the profile
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Usage:

1.

Creating two curves.
One of the curves will be the “Section” that will be extruded along the “Profile” or
“path”, the second curve. These curves can be drawn with the “Draw” tools.

Designating the section.

Using the object selection accessory , designate the section. It becomes the
current object.

Selecting the Extrusion tool.
Click on the icon depicting the Extrusion tool in the Tools Palette.

Selecting snap-to points (optional).

There is a snap-to point for the section and for the profile.

When Amapi does the extrusion, the profile is moved so that the snap-to points are
superimposed. AMAPI 3D gives a default position to the snap-to points, but in certain
cases, you can set these points.

4.1 Default snap-to points

If the curves share a common point, AMAPI 3D considers this point the
snap-to point.

Profile

'._l — ] o
s T 4
. .\.1 -+ -....
Ly 4 T4
. 1 e
A e ] 1
4 L ]
) ] 1 ey
. E Superimposed 4 .-"?"-.
Base section snapping points 1 F
Default snap-to points Result
Before extrusion After extrusion

If the curves do not share a common point, the snap-to points are the
closest points of the curves.

Profile —_— Py v

= ® %< profile snapping ";-.. — § o
point T | F
"y .
) T Section snapping Ly . __.': -
Base section point 1

Default snap-to points Result
Before extrusion After extrusion

4.2 Move a snap-to point
To move a snap-to point

H (Sea

ou must use the reference point selection accessory
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Profile | J
Section snapping point -:.-. | .- -:
":I-., | i
| S —
[ - ®<4— Profile snapping A =t
point e 1 Yo
Ao 1 v,
Base section Su
Positioning of the Section snap-to point Result
Before extrusion After extrusion
Profile = 1 -1
A I [
1A
Section snapping point | | L1
® «— Profile snapping ™ il L
point L= | +
[ * 1 ) [ 7
= 1 -+
\qlk | r""-.
Base section |
Positioning of the Profile snap-to point Result
Before extrusion After extrusion

4. Designating the prrofile
Click on the profile curve.
AMAPI 3D joins the profile to the base section.
The extrusion appears.
If the section was a closed curve, the resulting extruded shape will have two
ﬁeanfrgs, highlighted in red. (see chapter |Open shapes / Closed shapes”|dn page |

5. Capping the openings (optional).
Using the object selection accessory ™, click on the opening(s) you wish to cap.
Or go to the next step if you want to leave them open(see chapterm

6. Ending the tool action.
Put the tool aside to end the action (depending on the interface). See chapter “How
do you end a tool action?” on page 158.

The two original curves are sent to the hidden scene once the extrusion is created.
Use the Unhide tool if you want to bring them back into the main scene.

It is advised to connect together the Section and the Profile, though it is not
required; but this ensures the most predictable results.

Practical exercises:

. A glass / Extruding the glass (2 methods) / Step 1a
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Facet, edge, or vertex extrusion

If the current object is a surface or a volume, as soon as you take the “ Extrusion” tool, you
will be doing a surface extrusion.
In this case the base section can be:

¢ afacet

¢ anedge
¢ avertex

\Vil

4

b7
i

W\ i W
Wl

s \“\

Facet extrusion Edge extrusion Vertex extrusion
You can generate simultaneously several extrusions of the same kind on the current
object.
The drawing of the profileis done while using the tool itself.

It is possible to control the scale of each section and the height of each section while
extruding.

A Extrusion on a surface or a volume deletes levels 1 (structure) and 2 (smoothed

m&iﬂﬁmmc Geometry. For more information see chapter

A It is not possible to extrude a NURBS volume.
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Usage:

1.

4.

Object selection.

With the object selection accessory , click on an object to make it the current
object.

Selecting the Extrusion tool.
Click on the icon depicting the Extrusion tool.
The tool subpalette appears at the top of the screen.

Selecting the kind of section to be extruded.
The subpalette at the top of the screen allows you to select the kind of section you
want to extrude. You can choose between:

@ Facet (default)

i

- Edge

4-""' Vertex

Click on the icon corresponding to the kind of section you chose.

Selecting one or several base sections (facet, edge, or vertex).
Take the selection accessory appropriate for this action:
Object selection Group selection

One by one Several objects
(with the Shift key)

Facets tn a Fs 4

T3 =

Edges 1\"‘ \#, f}/
Vertex {:} '—O f; "

Refer to chapters: [How to select a selection accessory?”ldn page 104.|Then select
the element(s) (facet, edge, or vertex) following the directions for use of the
selection accessory you chose (see chapter [The different ways to select”[on page |

You can use the arrow keys of the keyboard to select a fi
vertex on a hidden face of the object ( see chapter Navigatim
Display simplification (optional).
Move the cursor; you will see the first extruded segment(s).
When extruding several base sections at the same time, AMAPI 3D will select one as
the reference section. From this one you will draw the path which will be the

reference for the other extrusions. AMAPI 3D displays interactively all the extrusions
while drawing. To avoid overloading the screen, you can display only the reference
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path. Just press the f" button or press simultaneously the Control key and the

spacebar.

Extrusion drawing

For each of the extrusion segments, you will control the following parameters:
¢ The width of the intermediate section (w).
¢+ The height of the extrusion segment (h).

E The extrusion axis always follows the normal to the section.

Two methods are available:

. “Freehand” extrusion (direct):

1. In some cases you will need to constrain the cursor movement. The
spacebar will allow you to toggle from one constraint to another.

A

The sequence of movement constraints will be different depending if you
are extruding a single section or multiple sections.

C
[} . . .
) =2 1%¢ constraint 2" constraint 3™ constraint
c 0
S a3
3
o [
@ 2 c ) : )
n 29 3" constraint 1% constraint 2" constraint
370
il
hd
L3
Movement on the
9 E Movement on the
-0 Free movement . . plane of the last
E extrusion axis -
Oo drawn section
£

Effects on the
drawing

The cursor movement
simultaneously
controls:

The scaling of the
section (the width

w).
The height (h) of the
extruded segment.

Section “n” being
drawn retains the
proportions of section
“n-1".

The cursor movement
controls only the
height (h) of the
extruded segment.

The height (h) of the
extruded segment is
null (h=0).

The cursor movement
controls only the
scaling of the
section (the width
w).

Illustration
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2. Move the cursor to draw (or stop drawing) a segment of the profile, then
click to validate the extrusion.

. Drawing with data settings:

Press the “Tab” key to access the Data Window.

Use this key to switch between data items.

Enter the desired values for each data (Width and/or Height), then validate by
pressing the “Enter” key.

Repeat this step as many times as necessary.

Extrusion validation.
Press the “Enter” key to validate the extrusion.

When you validate, the extrusion includes the segments defined by your mouse
clicks. The segment that is still in-progress when you validate, is not included.

Draw a new extrusion on the same volume.

+ If you want to do a new extrusion:
¢ With the same kind of section, go back to step 4.
+ With a new kind of section, go back to step 3.

+ If you want to leave the tool, go to the next step

Ending the tool action.

Put the tool aside to end the action (depending on the interface). See chapter “How
do you end a tool action?” on page 158.
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1.2.7 Sweeping

A profiled segment will correspond to each segment of the path.
With the Sweep tool, you can control both the orientation and the scale of
each section.

Thistool allows you to create a profile from a base section and a path. . '

¢ If you take thistool wit

3-CL = ‘ ject, seethe Sweep a
section” chapter (see* Saeep ;igfﬁ).
¢ If you take thistool with a volume asthe current object, seethe* Sw
a facet, an edge, or a vertex” chapter (see Wﬁ

[ vertex” |an page 227)).

3rd profile segment

2nd profile segment

__________
~<

Tm—ee =~

1rst profile segment 2ndpath segment

..................... section

® Snapping point of the
sections on the path Base section

______ Intermediate sections

Profile

This tool adds a finishing level to the object which is editable by the tools using
the Dynamic Geometry properties. It becomes a rough object.
For more information see chapter “ Qynamic Geometry™|dn page 155]

220



Modeling tools / Construction / Sweeping

Sweep a section

If you take this tool with a curve as the current object, this curve will automatically be
considered the base section.
The profile can be either:

¢ already been drawn before taking the tool
¢ directly drawn in the Swveep tool

E This tool adds a finishing level to the object which is editable by the tools using the
Dynamic Geometry properties. It becomes a rough object.

For more information see chapterr“an'rchTerqyr-mTpagFtSS]

¢ Sweeping a base section following a profile drawn in the tool

With this method:
¢ The profile drawing is done while using the tool itself.
¢ Itis possible to control the scaling of each section while drawing.
+ After the profile drawing validation, it will be possible to control the p?m
orientation and the scaling of all the intermediate sections (see chapter *
nd scaling of the SWept sections Jon page

O W Expanded section

Example of profile drawing

Usage:

1. Selecting the base section.

3D curve, open or closed (see chapter ['Open_shapes

. Click on the curve to make it the current object (see

chapte( "CUFFENT OBJECT COMCEPY 0N Page T66]

2. Selecting the Sweep tool.
Click on the icon depicting the tool in the Tools palette.

3. Adjust the point of view.
Use the arrow keys of the keyboard to display a somewhat perpendicular view of the
current object.

4. Starting drawing.
Click again on the base section to start the drawing.
Move the cursor: you will see that the first point of the profile is the geometrical
center of the base section.
The sections’ snap-to point on the profile will be their geometrical center.
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Drawing the profile segment by segment.

For each segment of the profile, you can control the following parameters:

The orientation of the segment being drawn “n” relative the “n-1” segment (angle
a).

The height (h) of the profile segment.

The width (w) of the intermediate section. By default, each intermediate section will
retain the measurements of the base section.

«n"» sweeped
segment

«n™» profile
segment

~4——— «n™» scaled section

« n-1"» section

«n-1"» profile
segment

its plane follows the bisecting line of
egments (see chapter “Orientatio

Two drawing methods are available:

5.1 “Freehand” sweeping (direct):

1. To control the scaling of the section
while drawing, you can choose between two
methods:

& Scaled section

1°* method: Press and hold the Ctrl key
before moving the cursor; release it when
you have the desired scaling.

2" method:

PC: Click on the right mouse button before
moving the cursor.

After you have the desired scaling, click
again on the right mouse button.

Mac : Press and hold the Option key and
click before moving the cursor. When the
section size will be tuned, click one more
time.

The profile segment is not finished; the cursor movement still controls:
¢ The orientation (a) of the profile segment.
¢ The height (h) of the profile segment.

In the both cases, a mouse click with the left mouse button will validate

the whole swept segment (size, orientation, height). Then, you will begin
drawing the next segment (go back to step 5).
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2. In some cases, it may be useful to apply a motion constraint to the
cursor. The spacebar allows you to switch from one motion constraint to

another.
Default 1 press 2" press
No action on the on the spacebar on the spacebar
spacebar P P
e
5 5 Free movement. The cursor will move | The cursor moves on
7] g along the axis of the | the last drawn section
3 3 prev_lously drawn | plane only.
£ profile. *
Cursor movement | The profile segment in | The height (h) of the
}:’ simultaneously drawing is oriented | currently extruded
“':' g’ controls: along the axis of the | segment is null (h=0)
o'§ The orientation (a) | previously drawn | Cursor movement
tE of the profile segment | profile segment | controls the section
@ © | The height (h) of the | (a=0).* scaling (width w)
b extrusion. Cursor movement | only.
controls the height

(h) extrusion only.

Illustration

* In the special case of the base section, the cursor will move along its normal

axis.

3. Move the cursor to draw (or stop drawing) a segment of the profile, then

click to validate the sweep.

5.2

Drawing with data settings:

Press the “"Tab” key to access the Data Window.
Use this key to switch between data items.

Enter the desired values for each data item (Height, Angle and/or Width),
then validate by pressing the “Enter” key.

In both cases, the sweep is displayed following the defined path.
Repeat this step as many times as necessary.

Sweep validation.

Press the “Enter” key to validate the sweep.
When you validate, the sweep includes the segments defined by your mouse
clicks. The segment that is still in-progress when you validate, is not included.
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Orientation and scaling of the swept sections (optional).
It is still possible to control the orientation and the scaling of the swept sections
(see chapter| “Orientation and scaling of the swept sections”jon page 232)).

Capping the openings (optlonal)
If the original secti
in red (see chapter LOpen s = .
If you want to leave them open, go to the next step

If you want to close them, click on the openings to be closed.

njngs will be displayed

Ending the tool action.
Validate or put the tool aside to end the tool action (depending on the interface). See
chapter "How do you end a tool action?” on page 158.

Practical exercises:

. A house / The walls / Step 3

. A house / The main beam / Step 4
. A house / The tiles / Step 2

224



Modeling tools / Construction / Sweeping

¢ Sweep acurve along an already drawn path

This method allows you to sweep a 2D or 3D, open or closed curve along an already

drawn path (which can be nonplanar).

The base section can be a 2D or 3D, open or closed curve (see chapterr“ﬁ‘p‘en‘sha‘p‘esv‘]

Closed shapes| on page 152).

The profile is an open 2D or 3D curve.

Each segment of the path will deflne a segment of the swept obJect

With this methad

the method
but it will still be possible to control the orientation and the scaling of the swept

sections.

ja—

Sweeping a section along a profile (path)

Usage:

1. Snap-to point positioning (if needed).
During the sweep operation, the “Sweep” tool will position the snap-to point of each
intermediate section to each point of the path.
The two snap modes are described below; it's up to you to position the profile
depending on the result you want to get. You may have to get the “Snap” tool (see

Bn page 339).
Snap mode 1: No point in common between the section and the profile:

The snap-to point is the center of the section. In this case, this is the section which
moves to the profile during the sweep.

Profile

Intermediate sections
Base section positioning on the profile

Snap-to point

225



Modeling tools / Construction / Sweeping

Snap mode 2: There is a point in common between the section and the profile:
The snap-to point is the point of intersection of the base section and the profile.

Profile
Snap-to points
T_ Intermediate sections
Base section positioning on the profile

2. Selecting the base section.
The base section may be a 2D or 3D, open or closed curve (see chapter m

0Sed Shapes Jon page 1527J7 Click on a curve to designate it as the section

See chapter_Current oblect concept] on page 166].

3. Select the Sweep tool
Click on the icon depicting the Sweep tool in the palette.

4. Selecting the profile.
Click on the already drawn profile (path) to generate
the sweep.

AMAPI 3D orients each section such that its plane
follows the bisecting line of the angl A

O S Ve PTolTe Sie) S Sis

Each intermediate section retains the size of the
base section. _—

5. Orientation and scaling of the swept sections (optional).
is sti i i i e scaling of the swept sections (see

6. Capping the openings (optional).
If the original section was a closed curve, the edges of the openings will be displayed
in red (see chapter[[Open shapes 0Sed shapeg” on page
If you want to leave them open, go to the next step.
If you want to close them, click on the openings to be closed.

7. Ending the tool action.
Validate or put the tool aside to end the tool action (depending on the interface). See
chapter “"How do you end a tool action?” on page 158.

Practical exercises:
e A glass / Extruding the glass (2 methods) / Step 1b
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Sweep a facet, an edge, or a vertex

If the current object is a surface or a volume, as soon as you take the “ Sveep” tool, you
will be doing a surface sweep.

In this case the base section could be:

+ afacet
¢ anedge
¢ avertex
finm! T
¢\ ]/
L ] L i
N S AN,
II"_:"'-\- .ll"";-'lﬁ d _.I' L My
P W S W L—l"——'.
Il_r' .,-:"T | -\"-\.,\. kY I"I\ % i
El-"*u{ 1 =y \3 oy
N T i.,r _quz"}ﬁh ~
I_.:" -\.:Lll_- 'II.I
Cube with swept facets Sweeping of multiple edges Sweeping of multiple points

You can generate several profiles of the same kind, at the same time.
The profile drawing is done while using the tool itself.
You can control the scaling of each section when drawing.

After validating the profile drawing, you still may able to control the orientation and the
scaling of the whole swept intermediates sections (see chapter|“ Orientation and scaling of |

pmeprmnqmm.

A Sweeping on a surface or a volume deletes levels 1 (structure) and 2 (smoothed
structure) of the object’s Dynamic Geometry. For more information see chapter
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Usage:

1. Object selection.
With the object selection accessory , click on an object to make it the current
object.

4.

Selecting the Sweep tool
Click on the icon depicting the Sweep tool.
The tool subpalette appears on the top of the screen.

Selecting the kind of section to be extruded (facet, edge, or vertex)
The subpalette at the the top of the screen allows you to select the kind of section
you want to sweep. You have the choice of:

g Facet (default)

- | Edge

i) Vertex

Click on the icon corresponding to the kind of section you want.

Selecting one or several base sections (facet, edge, or vertex).
Take the selection accessory appropriate for this action:

Object selection Group selection
One by one Several objects
(with the Shift key)
Facets
Edges
Vertex

Refer to chapters:
the element(s) (face

[o57]

You can use the arrow keys of the keyboard to select a facet, an edge, or a

vertex on a hidden face of the object ( see chapter Navigatiqn O page y17-
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Display simplification (optional).

Move the cursor; you will see the first segment of the profile.

You can see that the first point of the profile is on the geometrical center of the base
section. The sections’ snap-to point on the profile will be their geometrical center.
When sweeping several base sections at the same time, AMAPI 3D will select one as
the reference section. From this one you will draw the path which will be the
reference for the other extrusions. AMAPI 3D displays interactively all the profiles
while drawing. To avoid overloading the screen, you can display only the reference

path. Just press the f} button or press simultaneously the Control key and the
spacebar.

Profile drawing, segment by segment.

For each of the extrusion segments, you will control the following parameter:

¢ The orientation of the profile segment “n” being drawn, relative to the “n-1"
segment (angle a).

¢ The height of the extrusion segment (h).

¢+ The width of the intermediate section (w). By default, each intermediate section
retains the measurements of the base section.

«n'» swept
segment

«n™» profile
segment

~——— «n"» scaled section

« n-1"» section

«n-1"» profile
segment

In the case where you had selected several base sections on step 4, AMAPI 3D will
draw a swept segment for each section that is like the segment of the reference

section.
Two methods are available:

6.1 “Freehand” sweeping (direct):
1. To control the scaling of the section
while drawing, you can choose between two
methods:

& Scaled section

1%t method: Press and hold the Ctrl key
before moving the cursor; release it when
you have the desired scaling.

2" method:

PC: Click on the right mouse button before
moving the cursor.
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After you have the desired scaling, click
again on the right mouse button.
Mac : Press and hold the Option key and
click before moving the cursor. When the
section size will be tuned, click one more
time.

The profile segment is not finished; the cursor movement still controls:
¢ The orientation (a) of the profile segment.
¢ The height (h) of the profile segment.

In both cases, a mouse click with the left mouse button will validate the
whole swept segment (size, orientation, height). Then, you will begin
drawing the next segment (go back to step 6).

2. In some cases, it may be useful to apply a movement constraint to the
cursor. The spacebar allows you to switch from one motion constraint to
another.

A

The sequence of motion constraints will be different depending on if you
are extruding a single section or multiple sections.

o C
) 22 15t constraint 2" constraint 3" constraint
¢ | 2§
g o I}
T o w
[} 4 S . . .
") 29 3™ constraint 1%¢ constraint 2" constraint
3%
= 0
-
)
oc Cursor moves along
" Cursor moves - Cursor moves on
0 the axis of the
35 freely. N - the plane of the last
Oo previous profile drawn section
£ segment. * '

Effects on the
drawing

The cursor movement
simultaneously
controls:

The orientation (a)
of the profile segment
The height (h) of the
extruded segment.

The profile segment
being drawn is
oriented along the
axis of the previously
drawn profile
segment (a=0).*

The cursor movement
controls the height
(h) extrusion only.

The height (h) of the
currently extruded
segment is null (h=0)
The cursor movement
controls the section
scaling (width w)
only.

Illustration

* In the special case of the base section, the cursor will move along its normal
axis.
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10.

3. Move the cursor to draw (or stop drawing) a segment of the profile, then
click to validate the sweep.

6.2 Drawing with data settings:

Press the “Tab” key to access the Data Window.

Use this key to switch between data items.

Enter the desired values for each data item (Height, Angle and/or Width),
then validate by pressing the “Enter” key.

In the both cases, the sweep is displayed following the defined path.
Repeat this step as many times as necessary.

Sweep validation.
Press the “Enter” key to validate the sweep.

When you validate, the sweep includes the segments defined by your mouse
clicks. The segment that is still in-progress when you validate, is not included.

of the swept sections (see chapter

Draw a new sweeping on the same volume.

+ If you want to do a new sweeping:
+ With the same kind of section, go back to step 4.
+ With a new kind of section, go back to step 3.

+ If you want to leave the tool, go to the next step

Ending the tool action.

Validate or put the tool aside to end the tool action (depending on the interface). See
chapter "How do you end a tool action?” on page 158.
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Orientation and scaling of the swept sections

The Sweep tool creates an intermediate section for each profile segment. AMAPI 3D
provides a default positioning, orientation, and size for the swept sections. You can control
the orientation and the scaling of the swept sections.

¢

Section orientation

This optional step is only available on the bAmpmw&along.aa.alLead;Ldr.awnJ

pbath”] n page 2251 ; this step is performed after the object is drawn but before the

openings are (optionally) capped.

Default orientation of the sections:
By default, AMAPI 3D
orients each section such
that its plane follows the
bisecting line of the angle
made by two successive
profile segments. Bisecting-fine

=

Bisectirig line

Profile Profile

The first and last intermediate sections of
the swept object are perpendicular to,
respectively, the first and the last segments
of the path.

The size of the intermediate sections is the
same as the original section. In this case,
the edges of the segments of the swept

object may not be parallel to one another.

Set the segments of the swept object parallel to each other:

Press the spacebar once.
The size of each segment will be modified to

ensure that the edges will be parallel to
each other.

Set the sections of the swept object parallel to each other:

Press the spacebar twice.

Pressing the spacebar a third time brings
you back to the default position.
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Progressive scale
This optional step applies a progressive scale to the sections of the swept object.

The setting is made wim: Lol X e (+/- keys of the keyboard) (see details

pn page 110).
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7.2.8 Double Sweeping

The Double-Sweep tool is used to generate a surface from a section (2D or
3D curve, open or closed) and two profiles (open 2D or 3D curve).

The profile with the higher number of points will determine the number of
sections of the final object. You can thus create in a single operation,
asymmetrical objects, such as horns, tubes with variable diameter, helicoid
surfaces, and more.

This tool works also in NURBS mode and will generate NURBS surfaces if
the section isa NURBS curve.

This tool adds a finishing level to the object, editable by the tools using the
Dynamic Geometry properties. It becomes a rough object.

For more information see chapter “ Qynamic Geometry” |dn page 155|

Usage:

1.

Creating the section and the two profiles.
Create a section and two profiles. Each profile must share a common point with
the section and preferably be perpendicular to the section.

+ Both profiles must be either closed or open.

¢  Each profile must share a common point with the section.

¢ The two profiles must not share the same common point with the section.

Selecting the current object.

Using the object selection accessory , click on the curve you want to designate as the
section.

Selecting the Double-Sweep tool.
Click on the icon depicting the Double-Sweep tool in the Construction Palette.

Selecting the two profiles.
Select each profile one after another: the surface is generated.
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6. Capping the openings (optional).
If the original Section was a closed curve, the resulting object will have two openings,
highlighted in red. Using the object selection accessory ™, click on the opening you wish

to cap. Go to the next step if you want to leave them open (see chapter “(pen shapes/ |
[Closed shapesl' on page 152).

7. Ending the tool action.
Put the tool aside to end the action (depending on the interface). See chapter “How do
you end a tool action?” on page 158.

Practical exercises:
. A mouse on a piece of cheese / The mouse / Steps 1, 2 and 4
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7.2.9 Ruled Surface

The Ruled Surface tool is used to create a surface between two or more 2D
or 3D curves. An example of a ruled surface would be the wing of an m
airplane: the structural members of the wing represent the curves and the

wing's surface is the mesh linking those curves together.

A Ruled Surface can be built either in NURBS made or in polygonal mode.

The curves_may be opened or closed curves, or opened volumes (see

chapter “ Open shapes / Closed shapes’ |

W@ o

Ruled surface with polygonal curves

e ¢

Ruled surface with open curves Ruled surfaces with open shapes (volume)

In case of closed curves or open shapes (volume), the choice of the points
selected isimportant; the two points define the starting point of the action.

This tool adds a finishing level to the object, editable by the tools using the

Dynamic Geometry properties. Lt becomesa rough o
For more information see chapter “ Clynam =
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Usage:

1.

Creating the curves.
The curves can have different profiles and a different humber of points. AMAPI 3D will
automatically interpolate the missing points.
The only constraint is that the curves must all either be open or closed. You can not
create a ruled surface between an open curve and a closed curve.

Select the Ruled Surface tool.
Click on the icon depicting the Ruled Surface tool in the Tools Palette.

Selecting a point on each curve.

AMAPI 3D draws a segment between the two curves selected and uses it to create the

surface. Therefore, choose the points carefully. Results will vary depending on the points

you select.

0O Click on a point of the 1st curve.

O Click on a point of the 2nd curve.

0O Do the same for all the other curves. A flat surface, or “skin” is created between each
curve.

O Press the Return key to end the selection process.

Capping the openings.
If the curves used were closed curves, a closed surface with two openings (highlighted in

red) is created. Using the object selection accessory ™, click on the opening you wish to
Orgo-tgthene g if you want to leave them open. (see chapterm

Ending the tool action.
Validate or put the tool aside to end the tool action (depending on the interface). See
chapter "How do you end a tool action?” on page 158.

The construction curves used are sent in the hidden scene. Use the Unhide tool to
bring them back in the main scene if necessary.

Practical exercises:
« A windshield for a motorbike / (2nd method: ruled surface) / Step 2
. Hull for a boat (Example 1) / (3rd method: ruled surface) / Step 1
. Hull for a boat (Example 2) / (3rd method: ruled surface) / Step 1
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7.2.10 Surfaces

Moving the cursor on top of the icon of this tool opens a sub-palette displaying tools
used to create complex surfaces.

This sub-pal ette supports three tools:

¢ Coons Surfaces: This tool generates a surface from connected curves defining a
closed perimeter. You canuse 1to “n” 2D or 3D curves. See o

¢ Gordon Surfaces: This tool generates a surface along a network of 3D curves (no
limit to the number of curves used). The generated surface is stretc
simultaneously along the longitudinal curves and along the latitudinal curves.

¢ Hull tool: This tool generates a surface from three connected curves, each one
belonging to one main plane (top, front, profile:. The section is repeated along the
length of the profile and of the contour. See
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Coons surfaces

For more information see chapter|

This tool generates a surface from connected curves (snapped by the -
end points with the adjacent ones) drawing a closed perimeter. You
canuse1to“n” 2D or 3D curves.

Thistool adds a finishing level to the object, editable by the tools using the Dynamic
Geometry properties. It becomes a rough object.

Usage:

1.

Creating the connected curves.
The last point of a curve must be connected to the first point of the next one. The
minimum number of curves is 4. They must draw a closed perimeter.

Selecting the Coons Surface tool.

O Drag the cursor on top of the Surfaces tool icon. The icon opens into a series of
surface-related tools.

O Click on the icon depicting the Coons Surfaces tool icon.

Generating the surface.

Click on each curve in no particular order. The surface is created.

You can cancel the last operation (PC: Ctrl+Z; Mac: Command+2Z) if you make a
mistake.

Ending the tool action.
Validate or put the tool aside to end the tool action (depending on the interface). See
chapter “"How do you end a tool action?” on page 158.

You can change the current obje]%)_uiiﬂgl Tuner: "- keys of the

keyboard) (see details on page 1

Practical exercises:

Potato chips / Step 2

A windshield for a motorbike / (1st method: Coons) / Step 2
Hull for a boat (Example 1) / (2nd method: Coons) / Step 1
Hull for a boat (Example 2) / (2nd method: Coons) / Step 1
A chair / The seat / Step 4
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o Gordonsurfaces

This tool is used to create surfaces using networks of 3D curves. The
surface is generated along the horizontal curves and vertical curves.

Thistool adds a finishing level to the object, editable by the tools using the Dynamic
Geometry properties. It becomes a rough object.

For more information see chapterr‘Dynami'(TGeun'qurUn'pHgE'ISS]

¢ Al the curves must be connected between so as to create a net.

¢ All the curves going in the same direction (horizontal or vertical) must either be
closed or open.

¢ Even if NURBS curves are used, the resulting surface will be polygonal. You
will be able to manipulate as if they were NURBS objects (using a control
bounding box, using the Deformer tool.

Usage:
1. Create a net of connected curves defining the internal and external curves
of the surface.
2. Selecting the Gordon Surfaces tool.
0O Drag the cursor on top of the Surfaces tool icon. The icon opens up.
O Click on the icon depicting the Gordon surfaces tool icon.
3. Select the longitudinal curves.
Click on each of the longitudinal curves. They are
displayed in red. Then press the Return key to
validate the selection.
4. Select the latitudinal curves.
Click on each of the latitudinal curves. They are
displayed in green. Then press the Return key to
validate the selection.
The surface is generated.
If curves are connected correctly, the surface is
generated, and you can go to step 6.
5. Correct the incorrect connections of the curves.

If the curves were not properly connected, AMAPI 3D will display an error message.
In some cases, AMAPI 3D will suggest a connection displayed in yellow. If it is
correct for you, press the “Enter” key.
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Set the tensions (optional).

A palette allowing you to set the tensions of the curves is displayed at the top of the

screen.

Click on the icon corresponding to the tension you want to adjust.

Icone Set

Break control
By default, AMAPI 3D takes all
the points intersection and
curves.

Set the U (red) and V (green) tensions
(default)

Select the breah-points with the
e,
point selection accessory L3

‘ Set the U (red) tensions

‘ Set the V (green) tensions

Select the breah-curves with the
point selection accessory.

;’ Deselect the break-points and break-
curves.

You will increase or decrease the tensions with thq The Tuneg: = * £ (+/- keys of

the keyboard) (see details

Ending the tool action.

Validate or put the tool aside to end the tool action (depending on the interface). See
chapter "How do you end a tool action?” on page 158.

Practical exercises:

. A container

. A toothpaste tube

. Spotlights / Create the surface
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o Hull Surfaces

Thistool is used to generate a surface from three connected curves (a
section, a profile, and a contour), each lying on a main plane (top,
front, profile). The section is repeated along the length of the profile
and of the contour.

Profile

Contour
Section

Usage:

1.

Creating the three curves.
Each curve belongs to a different main plane (top, front, and profile) and the contour

Wa common point (See chaptet “General use of the Drawing tool|

Selecting the Hull tool.
Click in the icon depicting the Hull tool in the Tools Palette.

Creating the surface.

You must select the curves in the following order: the section, the profile, and the
contour. The surface is created.

You can cancel the last operation (PC: Ctrl+Z; Mac: Command+2Z) if you make a
mistake.

Optimizing the mesh.

Before dropping the tool, press the “-” key on the numeric keypad to equalize the
number of points of the construction curves and the number of facets of the mesh.
Once the mesh is optimized, pressing the “-" key will have no effect.

Ending the tool action.
Validate or put the tool aside to end the tool action (depending on the interface). See
chapter "How do you end a tool action?” on page 158.

Practical exercises:
. Hull for a boat (Example 1) / (1st method: hull) / Step 2
. Hull for a boat (Example 2) / (1st method: hull) / Step 1
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7.3 Modeling

This palette includes the tools with which you can model the primitives. With them, you
can stretch, smooth, bevel, and so forth.

Icon Tool name Description See
- Deformers Global deformers: ) IWTTI
{ Spherical
They allow to deform a whole
object by moving or ‘ Taper
deforming one of the faces of
its surrounding control box. ’
Twist
H Bend
Local deformers: m
£3  mod
They act on the control points
of a bounding box to deform _f Stretch
a precise area of an object. _
ﬂ]’j Scale
-L’ Rotate
—
I
- . Bend The Bend tool distorts the current object according to the on page 262
L path drawn by a reference curve.
Wrap The Wrap tool allows you to deform an object by mapping it
on a shape (Grid, Cylinder or Sphere). ¢n page 265 |
Stretch The Stretch tool is used to move single vertices or a group of | on page 268
___j( vertices, thus distorting the object.
f Delete The Delete tool supports four delete modes: (lj'n'pag'e-ﬁ‘z—l
4 + Deleting a facet.
+ Deleting an edge with generation of a new facet.
+ Deleting a point by removing all the adjacent facets to this
point.
+ Deleting a point with generation of a new facet.
Smooth The Smooth tool is used to control the number of facets m
defining a surface and the number of points defining a curve.
The higher the smoothing value, the smoother the object
looks.
. Chamfer This tool allows you to create bevels. A‘nTa'gngu—l
(Bevel)
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r Thickness Apply a uniform thickness to a curve, a surface, m
e or a volume.
‘ Create an offset of the object.
-
. Cut The Cut tool provides several ways of cutting an object: ml
¢ Punch: Punching a surface or a volume using a reference
curve,
+ Boolean: Performs Boolean operations between curves,
surfaces, or volumes.
+ Extract: Extracts a part of the current object to make a
new one.
| —
I
_",'—__ Decimate This tool allows you to reduce the complexity of an object and | on page 306
e the size of the file while preserving the object’s general
appearance.
= |Tessellate This function subdivides a facet into four facets. m
v Relief The Bump tool allows you to modify the surface regularity. m
There are two subtools:
v Bump ﬁ Soften

Some modeling tools cannot operate on a NURBS object. To use these tools, you
would have to transform your NURBS object into a polygonal model. This
transformation is done through the Information tool of the Control Panel (See chapter

2 polygonh Chfem e
a polygona

these tools if you need your models to remain as NURBS objects.

However, keep in mind that a NURBS model transformed into
ot be transformed back into a NURBS object. So do not use
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7.3.1 Deform (the global deformers)

Thereare: @
Global deformers:

They allow you to deform a whole object by moving or deforming one of  (unfolding)
the faces of its surrounding control box.

Local deformers:
They act on the control points of a bounding box to deform a precise area

of an object.
j ocal deformers, see chapter “ [Jefo?—l

This chapter focuses on the Global deformers only. Global deformers allow you to

deform an object by moving or deforming one of the faces of its surrounding control
box.

You act on the bounding box, not on the control points.

Original object Bent object Twisted object Tapeed object

Thistool uses the Dynamic Geometry properties.
For more information see chapter “ Djnamic GEOmelry™ pfi page 155.]

Spherically
deformed object
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o Bender

This tool allows you to act on a face of the bounding box to bend it around its

| center of gravity (around a horizontal or vertical axis).
The object will follow the deformation

e
| ——
| —
—

"‘"—\-\__,_:—-—
Original object Bent object

Using:

1. Selecting an object.

Using the object selection accessory , click on a polygonal object or a group of
objects to designate the current object.
To restrict the action to a part of an object, use the appropriate selection accessory

(see chapteq‘ﬂm‘setectrurmtcessmq“‘m‘pa‘ge-rﬁﬁp.

2. Selecting the tool.

Position the cursor over the u icon; you will see the global deformer icons
displayed.

Click on the icon depicting the “Bend” tool U
The object will be surrounded by a non-meshed control box.

3. Select the axis of the action.
Press the spacebar to toggle the axis of deformation: width or height.

4. Specify the face that will control the action.
Click on the face that you will use to control the deformation.

5. Bend the object.
The data palette displays the angle of rotation with which the control face will rotate
around its center of gravity.
There are several ways to set this:

¢ Eggie parameter setting: Move the cursor, then click (see details

. mb_-ola-r_ml Access the Data Window, then enter the values through the
eyboard. Two methods are available:
¢ Using the Tab key P (see detailsm

¢ Clicking in the Data Window (see details .

. Re i ctlon
. m ' " (+/- keys of the keyboard) (see detaM)

¢+ The Remote Control (see chaptdr The Remote Contrdl™ on page 110]).
¢ The Slider (see chapter i
Then go to the next step or go back to step 3 or 4.
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Ending the tool action.

End the tool action by putting the tool aside (depending on the interface). See
chapter "How do you end a tool action?” on page 158.

Aﬁ Practical exercises:

. Deformed chessmen / Bend a bishop
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a Twist
This tool allows you to act on a face of the bounding box to twist it around its
center of gravity (about its vertical or horizontal axis).
The object will follow the deformation.

L
| —
| ——1
| ——1

"‘"—\-\__,_:—l—
Original object Twisted object

Usage:

1. Selecting an object.

Using the object selection accessory , click on a polygonal object or a group of
objects to designate the current object.
To restrict the action to a part of an object, use the appropriate selection accessory

(see chapter"The selection accessorieg on page 104).

2. Selecting the tool.

Position the cursor over the u icon; you will see the global deformer icons
displayed.

Click on the icon depicting the “Twist” tool i
The object will be surrounded by a non-meshed control box.

3. Select the axis of the action.
Press the spacebar to toggle the axis of deformation: width, height, or depth.

4. Specify the face that will control the action.
Click on the face that you will use to control the deformation.

5. Twist the object.
The data palette displays the angle of rotation about which the control face will
rotate around its center of gravity.
There are several ways to set this:
. Wﬁﬁﬁp: Move the cursor, then click (see details
¢ d Access the Data Window, then enter the values through the
keyboard. Two methods are available:

¢ Using the Tab key P (see detailsm
¢ Clicking in the Data Window (see details m

. Remote interaction
Two methods are available:

. mh o (+/- keys of the keyboard) (see deta[fSom page 111
. € Remote Control (seechaptdr “The Remaote Contrgl” on page 110J.

¢ The Slider (see chapte [“The Slidd
Then go to the next step or go back to step 3, 4 or 5.

).
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Ending the tool action.

End the tool action by putting the tool aside (depending on the interface). See
chapter “"How do you end a tool action?” on page 158.

Practical exercises:

. Deformed chessmen / Twist a knight
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Taper
This tool allows you to act on a face of the bounding box to taper or expand it.
The object will follow the deformation of the face.
- "-._F. :::J' I\ -.-\"'\«.
_.-"'r_.—-' i
i
‘&.H_ ‘ y
- — -\_\_\._\- .\.'l- .-.-__.
Original object Tapered object Expanded object
Usage:

1. Selecting an object.

Using the object selection accessory
objects to designate the current obJect
To restrict the action to e appropriate selection accessory

Da
(see chapte mm :

, click on a polygonal object or a group of

2. Selecting the tool.

Position the cursor over the “ icon; you will see the global deformer icons
displayed.

Click on the icon depicting the “Taper” tool “
A yellow control box encloses the object.

3. Select the axis of the action.
Press the spacebar to toggle the axis of deformation: width or height.

4. Specify the face that will control the action.
Click on the face that you will use to control the deformation.

5. Taper or expand the object.
The data palette displays the ratio between the expected size of the control face and
the initial size. There are several ways to set this:

Move the cursor, then click (see details

. ouse parameter settinjg: , i i
. % Access the Data Window, then enter the values through the

keyboard. Two methods are available:

¢ Using the Tab key == (see detailsm
¢ Clicking in the Data Window (see details m

. Remote interaction
Two methods are available:

. m" #4™ (+/- keys of the keyboard) (see deta[tSom page 111

. € Remote Control (seechapts he Remate 4!” on page I10]J.

¢ The Slider (see chapte mm
Then go to the next step or go back to step 4 or 5.

).
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Ending the tool action.

End the tool action by putting the tool aside (depending on the interface). See
chapter "How do you end a tool action?” on page 158.

Aﬁ Practical exercises:

. Deformed chessmen / Taper a bishop
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o Spherical deformation

The purpose of thistool is to deform the object into a spherical shape.

Original object Object lightly deformed Object strongly Object fully “spherized”
with spherical deformer deformed
Usage:
1. Selecting an object to work with.
Click on the object selection accessory to designate the current object.
To restrict the nto je e-the appropriate selection accessory
(see chapte
2. Selecting the tool.
Position the cursor over the “ icon; you will see the global deformer icons
displayed.
Click on the icon depicting the “Spherical deformation” tool Q
3. Setting the radius.
AMAPI 3D displays a sphere on which the object will be wrapped. The radius setting
is done through the keyboard. Access the Data Window, then enter the values
through the keyboard. Two methods are available:
¢ Using the Tab key == (see detailgo
¢ Clicking in the Data Window (see details .
4. Setting the coefficient.

The coefficient defines the amplitude of the wrapping. There are several ways to set

this:

¢+ Access the Data Window, then enter the values through the
eyboard. Two methods are available:

¢ Using the Tab key P (see detailsm

. ing in the Data Window (see details pn_page 109).
ﬁiﬁﬂ: 45 4™ (4+/- keys of the keyboard) (see detailson page 110)).
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Example on a cone:

& 600

Coeff=0 Coeff=0.35 Coeff=0.75 Coeff=1
Ending the tool action.

End the tool action by putting the tool aside (depending on the interface). See
chapter “"How do you end a tool action?” on page 158.
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7.3.2 Deform (the local deformers)

Thereare:

Local deformers:
They act on the control points of a bounding box to deform a precise area (subpalette)
of an object. There are two kinds of Local deformers:

Local deformers that use a meshed control box: They use the NURBS

methods to mold polygonal objects. As with NURBS models, you will act

on the control points of a bounding box, not on the points of the surface

of the object. Tthisis how you make local deformations.

The Local deformation modeler which allows you to move points
belonging to the area of influence according to the offset you apply to a

single point.

Global deformers:
They allow you to deform a whole object by moving or deforming one of
the faces of its surrounding control box.

ar more informatj E)bal deformers, see chapter ‘

This chapter is about the Local deformers:

Local deformation f‘“
modeler . ,‘PJ Mold

_.-J( Stretch (default)

Local deformers that
use a meshed control Scale

box
-
Rotate
-

Thistool uses the Dynamic Geometry properties.
For more information see chapter “ Dynamic Geometry” ph page 155.|

254



Modeling tools / Modeling / Deformers

O The Local deformation modeler

The Mold tool allows you to not only pull a point but also pull the points / .
surrounding it. The strength of the pull will be unevenly applied to the / ;
points: the further away from the main selected point, the weaker the

force. It is asif you were modeling a clay model. Thisis a freeform tool.
Modifications are done visually and cannot be specified numerically.

Example of use of the Mold tool

There are two ways to use the Mold tool:
+ With interactive control of the area of influence
+ With interactive control of the force of attraction

The Mold tool works differently on a NURBS object. You will move points of the
control box enclosing the object, in this way distorting the NURBS object.
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¢

Modeling with interactive control of the area of influence

This method allows you to move points belonging to the area of influence according to the
offset you apply to a single point. The further a point of the area of influence is from the
main selected point, the smaller the offset applied to it. You can control the area of
influence interactively.

Usage:

1.

Selecting the element to mold.

Using the object selection accessory , click on the object you want to mold. It
becomes the current object.

Selecting the Mold tool.
Click on the “ icon and you will see the local deformer palette displayed.
Click on the icon depicting the “Mold” tool 'f:"'

The Mold tool is one of the tools which allows you to change the current object
while using the tool.
To change the current object while within the tool:

O Press Shift+ESC to select the object selection accessory
O Click on another object: it becomes the current object.

Dynamic Geometry properties.
Depending on how you created the current object, you can work with its Dynamic
Geometry properties. This means that you can work on one of the following four
finishing levels:
1 - Rough structure
2 - Smoothed structure
3 - Rough object
4 - Smoothed object
In the “Dynamic Geometry” palette, click on the icon depicting the finishing level on
which you want to work.
If you decide to work on your model at finishing level *n”, then you will no
longer be able to work on levels “1” to “n-1" (the icon of the disabled levels will

disappear).
For more information see chapteermTlemﬂ%'.l

Selecting a point of the surface to pull.
Click on a point of the surface you want to mold.

The range of influence of the tool interactively.

AMAPI 3D highlights in red the points of the surface of the object included in the
range of influence of the tool. Only those points will be distorted by the action of the
tool. You can increase or decrease this range. Setting the range to its minimum size

restricts the tool acmint seIe_Eted:
You can set this wi ;T ® 47 (4/- keys of the keyboard) (see deta@
page 110)]
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Bottle Distorted bottle Distorted bottle
Not distorted (Reduced range of influence) (Increased area of influence)

You can modify the area of influence while you are moving the cursor (see step 4).

6. Deforming a surface with or without constraints.
The selected point follows the cursor movement and all the points included within the
area of influence will be moved from their respective positions.
You can modify the area of influence while moving the cursor (see step 5).
Unless you specify otherwise, the cursor can move freely in any direction.
AMAPI 3D allows you to apply a constraint to the cursor movement and

positioning:

¢

¢ B g a D-S

+ pnapping the cursor on existin oInts

¢ Bnappingt ron asegment

+ bBosition . . £ . lt

Fgr mgre information see chaptef™"Cursor movement and positioning constraints[on |

7. Validating the distortion.
Click on the mouse button to validate the modeling.
Go back to step 3 to model another part of the object.
You can model another part of the object. To do this, go back to step 3 or 4.

8. Ending the tool action
Put the tool aside to end the action (depending on the interface). See chapter “How
do you end a tool action?” on page 158.

Practical exercises:
. Potato chips / Step 3
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¢

Modeling with interactive control of the force of attraction

This option gives you, in addition to the control of the area of influence of the tool, control
of the force of attraction of the tool. The further away a point (belonging to the area of
influence) is from the main selected point, the weaker the force of attraction of the tool and
the smaller the offset applied to the point. Therefore, points will be offset differently
depending on their location within the area of influence of the tool, asif the surface was an
actual clay model. You can define both the area of influence and the force of attraction.

Usage:

1.

Selecting the object to mold.

Using the object selection accessory , click on the object you want to mold. It
becomes the current object.

Selecting the Mold tool.
Click on the u icon and you will see the local deformer palette displayed.
Click on the icon depicting the “Mold” tool 'f:"'

The Mold tool is one of the tools which allows you to change the current object
while using the tool.
To change the current object while within the tool:

O Press Shift+ESC to select the object selection accessory
O Click on another object: it becomes the current object.

Dynamic Geometry properties.
Depending on how you created the current object, you can work with its Dynamic
Geometry properties. This means that you can work on one of the following four
finishing levels:
1 - Rough structure
2 - Smoothed structure
3 - Rough object
4 - Smoothed object
In the “Dynamic Geometry” palette, click on the icon depicting the finishing level on
which you want to work.
If you decide to work on your model at finishing level “*n”, then you will no
longer be able to work on levels “1” to “n-1" (the icon of the disabled levels will

disappear).
d For more information see chapteJ‘*ByﬂanﬁrGemﬂvthuﬂ-page—riﬁfl

Switching to “"modeling with interactive control of the force of attraction”.
To switch to the “modeling with interactive control of the force of attraction” mode,
you can either:

O Click on the corresponding icon in the “*Mode” area of the Assistant Palette.

Or

O Use the hotkey: Ctrl+spacebar.

A white circle indicating the area of influence of the tool is then displayed around the
cursor.
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Defining the area of action of the tool.
The white circle defines the area of action of the tool. You can increase or decrease

it. Theﬁmset with The Tunef: = #* ™ (+/- keys of the keyboard) (see

details

Selecting a point to drag.
Click on a point of the surface you want to model.

Modeling with interactive control of the force of attraction.

The group of points belonging to the area of influence follows the movements of the
point you selected. The further away a point is from the selected point, the weaker
the force of attraction of the tool. You can modify the force of attraction of the tool
using.

NN

Original sphere Modeled sphere Modeled sphere
with a great force with a weaker
force.

The value can be set with The Tune}: © # ™ (+/- keys of the keyboard) (see details

pTPegE TI).

You can modify the strength of the force of attraction as you are pulling the points
(see above).

Bottle Distorted bottle Distorted bottle
Not distorted (with a great force) (with a weaker force.)

Cursor movement and positioning constraints.

Unless you specify otherwise, the cursor can move freely in any direction. AMAPI 3D
allows you to apply a constraint to the cursor movement and positioning:

— - =

+ DNADDING e CUrsor on g segmen

+ bositioni ' idt
For more information see chaptef CUFSOF movement and positioning constramts [on |
page 98.
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10.

Validating the distortion.

Click the mouse button when you are satisfied with the distortion.

Go back to step 5 to model another part of the object if necessary.

You can model another part of the object. To do this, come back to step 6.

Ending the tool action

Put the tool aside to end the action (depending on the interface). See chapter “How
do you end a tool action?” on page 158.
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Local deformers that use a meshed control box: Stretch, Scale, Rotate

T

Usage:

1.

Selecting a polygonal object.

Using the object selection accessory , click on a polygonal object or a group of
objects to designate the current object.
To restrict the action to a part of an object, use the appropriate selection accessory

(see chapter*The SEIECTION aCCESSOFiey ON page 10%).

Selecting the Deformation tool.

Click on the “ icon and you will see the local deformer palette displayed.
A meshed control box encloses the object.
The default density of the mesh is 3x3x3. This is the minimum density.

3. Specifying the control box’s mesh density (optional).

You can modify the mesh density (X, Y or Z) of the control box surrounding the
object.

Ther%s to set this:
. Access the Data Window, then enter the values through the

keyboard. Two methods are available:

¢ Using the Tab key == (see demils%
. Cllcklng in the Data Window (see details
. = #:47™ (+/- keys of the keyboard) (see details on page 110).

The Tuner increments/decrements on the 3 axes simultaneously, not axis
by axis.

Editing the control box.

The deformation box is now the current object. You will model the object through it:
the model will be distorted per the distortions applied to the control box. AMAPI 3D
provides three tools for your use:

¢ Stretch
¢ Scale
¢+ Rotate

See the chapter “Stretct{” 0n_page 768, |'Scale’on_page 33Z] “Rotate[ on page 326]

for a detailed description.

Ending the tool action.
Put the tool aside to end the action (depending on the interface). See chapter “How
do you end a tool action?” on page 158.

Practical exercises:

. Potato chips / Step 3

. A chair / The seat / Step 7

. A broken egg / Constructing the egg / Step 2
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7.3.3 Bend

The Bend tool will distort the current object according to the path drawn
by a reference curve

There are two ways to use the Bend tool: using an existing reference
curve or drawing it within the Bend tool.

Of course, if you want to bend an object, it must be defined by several points along its
length. AMAPI 3D cannot correctly bend a cylinder defined by only a single segment.
For instance,

Cylinder 1 Cylinder 2
Defined by a  Defined by
single section multiple

sections

Wi

Profile Cylinder 1 Cylinder 2
bent bent

The tool bends objects according to a 2D profile. But you can draw a 3D curve and
then bend the object successively in the different planes defined by your curve.

This tool does not use Dynamic Geometry properties. In fact, it will delete the
D.G. properties (if any) of your object, and you will no longer be able to use the
features of D.G. to modify your object. (AMAPI 3D will not display the palette
described above for this object).If you want your object to retain its D.G. properties, do
not use any of these tools on it.
For more information see chapter “ Qynamic Geometry” |dn page 155
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To bend an object using an existing curve

Usage:

1.

Create a curve using one of the drawing tools if no curve already exists. You

can use any type of curve.

The size of the curve is of no importance, only its shape matters. The bent
element will keep its original linear size.
E The reference curve does not need to share a common point with the object.

Selecting the element or the part of the element to bend.

Using the object selection accessory , click on a polygonal object or a group of
objects to designate the current object.

To restrict the action to a part of an object, use the appropriate selection accessory
(see chapter]“The selection accessoried’ on page 104).

Defining the view.
It is very important that the plane currently displayed be the same as the plane of
the reference curve.

Selecting the Bend tool.
Click on the icon depicting the Bend tool in the Tools Palette.

Selecting the reference curve and bending the object.
Click on the curve you want to use as reference to bend the object. The object is
bent accordingly to the path drawn by the curve.

Ending the tool action.
Put the tool aside to end the action (depending on the interface). See chapter “How
do you end a tool action?” on page 158.

Practical exercises:
. Hello! (3D text) / Modeling the text / Step 2
. A tube of goo / Bend the tube
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o Tobendan objectusing a curve created within the Bend tool

Usage:

1.

Selecting the object to bend.

Click with the object selection accessory on the object you want to bend. It
becomes the current object.

Selecting the Bend tool.
Click on the icon depicting the Bend tool in the Tools Palette.

Creating the reference curve and bending the object.

O Click to position the first point of the reference curve. The curve you are drawing
is a Bezier curve.

O Create other points to draw your curve.

O Press the Return key to end the drawing and bend the current object according to
the path of the reference curve.

Ending the tool action.
Put the tool aside to end the action (depending on the interface). See chapter “How
do you end a tool action?” on page 158.

E You can bend the object along different working planes without leaving the tool.

Practical exercises:
. A chair / The seat / Step 5
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1.3.4 Wrap
The “Wrap” tool allows you to wrap an object onto a (predefined) shape. e

Examples:

Predefined shape

Current object to be wrapped

Object wrapped on the shape

Decreasing the wrapping of the
surface.

Setting the height of the shape

Setting the radius of the shape

H@ H H@W Setting the altitude
@ )iy (object thickness)
N
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Usage:

1.

Selecting an object to work with.
Click on the object selection accessory to designate the current object.

Selecting the tool.
Click on the icon depicting the tool Q in the Modeling tools palette.

Selecting the shape.
A subtools palette appears. Click on the shape you want:

Grid Cylinder Sphere
The wrapping is done immediately.
Tuning the parameters.

4.1 Setting the parameters.
Depending the kind of shape, you can set some parameters in the Data Window:

Parameters

Width of the grid

Grid Height of the grid

Altitude (object thickness)

Height of the Cylinder

Cylinder Diameter of the Cylinder

Altitude (object thickness)

Sphere Diameter of the Sphere
Altitude (object thickness)

R

You will set the values using the keyboard. Access the Data Window, then enter the
values through the keyboard. Two methods are available:

¢ Using the Tab key =27 (see detail

¢ Clicking in the Data Window (see details

4.2 Reducing the wrapping surface.
AMAPI 3D wraps the object onto the entire surface of the shape. However, you can

reduce the wrapping surface. This settin%only through Lol

i (+/- keys of the keyboard) (see detai ).

R

R

ez

Object to be wrapped Object wrapped on a sphere Projected surface reduction.
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4.3 Deletion of the facets under a set limit of altitude.

4.3.1 Tool selection
Click on the "ﬁ’icon depicting the tool.

4.3.2 Defining the limit of the altitude.

After the wrapping :
The points of the object located on the wrapping shape surface are at the altitude

zero.
The farthest points are at the maximum altitude.
With this tool, you will define a distance under which the facets will be deleted. This

distance is defined as a percentage of the maximum altitude. There are two ways to

set
. Access the Data Window, then enter the values through the
keyboard. Two methods are available:
+ Using the Tab key I (see details[on page 109)]
¢ Clicking in the Data Window (see details m—l
+ [The Tuner:« = ™ urrent dafa value with the +/- keys of the

keyboard (see detail

i
W
A

Q
TR
ol

"‘:\‘\‘

4

SR

S

The facets located at a
distance lower than 70% of
the maximum altitude are
deleted

The facets located at a
distance lower than 50% of
the maximum altitude are
deleted

Wrapping on a sphere

4.3.2 Validating
Validate this operation by pressing the « Enter » key

Ending the tool action.
Validate or put the tool aside to end the tool action (depending on the interface). See

chapter "How do you end a tool action?” on page 158.
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7.3.5 Stretch

The Stretch tool is used to move single vertices or a group of vertices, .. -
thus distorting the object. | J

1]
10

The Stretch tool applied to polygons
The Stretch tool applied to a NURBS object

Thistool uses the Dynamic Geometry properties.
For more information see chapter “ Djnamic Geomeiry” pp page I55.]

The Stretch tool operates the same way on NURBS objects as on polygonal
objects.
However, in the case of NURBS objects, you manipulate the control points of the
NURBS Control Box instead of working directly on the object itself. The object will be
distorted according to the offset applied to the control points. You will also be able to
edit the tangents of the NURBS curves. Instead of editing the control points of the
NURBS envelope directly, you will edit the tangents to those points.
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o Useofthetool

1. Selecting the element to work on.

Using the object selection accessory , click on the object to designate it as the
current object.

2. Selecting the Stretch tool.
Click on the icon depicting the Stretch tool in the Tools Palette.

the object selection accessory cursor switches to a Claw.

The Stretch tool is one of the tools that allows you to change the current object
while using the tool.
To change the current object while within the tool:

O Press Shift+ESC to select the object selection accessory
O Click on another object: it becomes the current object.

3. Dynamic Geometry properties
Depending on how you created the current object, you can work with its Dynamic
Geometry properties. This means that you can work on one of the following four
finishing levels:
1 - Rough structure
2 - Smoothed structure
3 - Rough object
4 - Smoothed object
In the “Dynamic Geometry” palette, click on the icon depicting the finishing level on
which you want to work.

If you decide to work on your model at finishing level “*n”, then you will no
longer be able to work on levels “1” to "n-1" (the icon of the disabled levels will
disappear).

m For more information see chapter “Dynamic [Geometry” on page]155.

4. Select the point(s) to pull
By default, the tool pulls a single point. However you can select a group of points.
AMAPI 3D provides selection accessories for this. Choose the selection accessory you
need. See chapter ¥ How to select a selection accessory? on page 104.] Then select
the points depending the selection accessory you have selected.

Selection accessory Usage

Selection accessory for a single point

to be pulled (default). Click on the point

1. Surround the group of points
you want to select by successive
clicks, then validate by pressing
<& a Group-of-points selection accessory to | the “Enter” key.

) select points on the current object. 2. Click on a point (in the group)
which will be the reference point
for the moving all of the selected
points.
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1. Click on each point to be
selected, then validate by
The point selection accessory allows | pressing the “Enter” key
{:} you to select points, one at a time, on | 2. Click on a point (within the

the current object. selected ones) which will be the
reference point for moving all of
the selected points.

5. Moving the selection.
Two perpendicular axes originating from the selected point are displayed as soon as
you grab the point. The point can be moved only along the working plane defined by
the axes.
Unless you specify otherwise, the cursor can move freely in any direction.
AMAPI 3D allows you to apply a constraint to the cursor movement and
positioning:

oR At

be e 5 ord 5
or more information see chaptef"Cursor movement and positioning constramntgs[on |

T & & & &

6. Validating the point’s new position.

There are several ways to set the positioning:

* | itiommig: Move the cursor then click (see dEtaiISI-U—lnEgghﬁn

¢+ _%&ss the Data Window, then enter the values through the
keyboard. Two methods are available:
+ Using the Tab key [F5 (see details[ompage 1097]
¢ Clicking in the Data Window (see details .

. Remote interaction

¢ The Remote Control (see chaptd
¢ The Slider (see chapte

“The Sliddr™on page 0

7. You can pull other points, starting again from step 3.

8. Ending the tool action.
Put the tool aside to end the action (depending on the interface). See chapter “How
do you end a tool action?” on page 158.

Practical exercises:
. A chair / The seat / Step 6
. A little ant / Create the nostrils
. A little ant / Puff out the cheeks
. Spotlights / Deform a spotlight using Dynamic Geometry / Methods 1, 2 and
3
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Editing the tangents of a NURBS curve

You can edit the tangents of a NURBS curve using the Stretch tool. Instead of editing the
control points of the NURBS envel ope directly, you will edit the tangents to those points

Usage:

1.

Selecting the Stretch tool.
First, make sure that the current object is a NURBS curve. Then, click on the icon
depicting the Stretch tool in the Tools Palette.

Dynamic Geometry properties.

Depending on how you created the current object, you can work with its Dynamic
Geometry properties. This means that you can work on one of the following four
finishing levels:

1 - Rough structure

2 - Smoothed structure

3 - Rough object

4 - Smoothed object

In the “Dynamic Geometry” palette, click on the icon depicting the finishing level on
which you want to work.

If you decide to work on your model at finishing level “*n”, then you will no
longer be able to work on levels “1” to "n-1" (the icon of the disabled levels will
disappear).

m For more information see chapter “Dynamic [Geometry” on pagel155. |

The polygon of control is displayed. You can pull those points along the
work plane.

Editing the tangents of a NURBS curve.

If the current object is a NURBS curve, AMAPI 3D will display an icon in the Mode
area. Click on its tangents (or use the hotkey: Ctrl+spacebar) to display the tangents
to the points instead of the NURBS envelope. The control polygon disappears.

Manipulating the tangents of a NURBS curve.

Click on a point of the curve. You will manipulate the tangent to this point. This
allows you to control the shape of the curve in a more flexible way.
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71.3.6 Delete

The Delete tool is only active on the current object.
There are two types of functionalities:

“|Deleting on a surface’ (see ¢n page 273).

¢ Deleting a facet.

¢ Deleting a facet.

¢ Deleting a point by removing all the adjacent facets to this poin
¢ Deleting a point with generation of a new facet.

%

The Delete tool has no effect on a NURBS object. However, you can transform a
NURBS aobject into a polygonal one using the Information tool of the Control

Panel (see chapter “ Get info” mn page | Keep in mind that once a NURBS model
has been transformed into a polygonal model, it cannot be transformed back into a

NURBS model.

This tool uses the Dynamic Geometry properties. For more information see
chapter “ Dynamic Geometry” o page 155. |
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o Deleting on asurface

AMAPI 3D supports four delete modes:

coificec s el

Original surface
Deleting a facet
(default mode)
Deleting an edge
and generating a
new facet
Deleting a point and
removing all
adjacent facets
Deleting a point
and generating a
new facet

Usage:
1. Selecting an object (surface) to work with.
Click on the object that you want to work with; it becomes the current object.
2. Delete tool selection.
Click on the icon depicting the Delete tool in the tool palette.
A palette for this tool is displayed at the top of the screen.
If the current object includes openings on its surface, AMAPI 3D will display them in
red (see chapte
3. Mode Selection.
The palette provides four delete modes:
Deleting a Facet (default mode).
Deleting an edge with generation of a new facet.
Deleting a point by removing all the adjacent facets to this point.
Deleting a point with generation of a new facet.
O Click on the Delete mode you need.
4. Selecting the element(s) to be deleted.

Choose the selection accessory you need from the ones displayed by the current tool
palette, See chapter:
* I'The different selection accessariesd an page 106 |

+ |FOW o Seleet @ Selettion accessory 7| On page 104 ]
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Then select the elements(s) following
accessory you have chosen. See chapter!

You can use the arrow keys of the keyboard to select a f
vertex on a hidden face of the object ( see chapter Navigatid

The removed element(s) instantly appear(s).
If this removing has made an opening in the surface, AMAPI 3D will display it in red.

You can return to steps 3, 4 or 5 or go to the next one (see chapter “Qpen shapes/ |

4

You can either go back to steps 3 or 4, or go to the next step.

If you click on a face that has already been removed, AMAPI 3D removes the
one behind it (if there is one).

If you make a mistake, press Ctrl+Z (PC), Command+Z (Mac) or select Undo in
the Edit menu.

5. Ending the tool action.
Put the tool aside to end the action (depending on the interface). See chapter “How
do you end a tool action?” on page 158.

Practical exercises:

« A Champagne cap / The cap’s head / Steps 2 and 6
. A broken egg / Hollow out the egg
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o Deletingonacurve

Usage:

1. Selecting the object (curve) you want to work on.

Using the object selection accessory ™, click on the surface you want to work on. It
becomes the current object.

2. Selecting the Delete tool.
Click on the icon depicting the Delete tool in the Tools Palette.
The default tool icon is the Lightning icon.

3. Selecting the point(s) to be deleted.
Choose the selection accessory you need from the ones displayed by the current tool

Then select the point(s) following the directions for use of the selection accessory
you have chosen. See chapter|"The different ways to seledt” on page 105.]|

You can use the arrow keys of the keyboard to select a facet, an ed%e‘ or a
vertex on a hidden face of the object ( see chapter Navigatidn” on page $1)

The selected points disappear at once.

m If you click at the end of a curve, the last segment of the curve disappears.

Use the Undo command to cancel the operation if you make a mistake (Ctrl+Z
on PC; Command+Z on Mac).

4. Ending the tool action.

Put the tool aside to end the action (depending on the interface). See chapter “How
do you end a tool action?” on page 158.
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7.3.7 Smooth

The Smooth tool is used to control the number of facets defining a surface Y
and the number of points defining a curve.
The higher the smoothing value, the smoother the object |ooks.

A denser mesh generated by Bezier interpolation replaces the original
facets.

You can also use the Smooth tool to add points to an existing curve.
Finally, a straight line can be transformed into a rounded curve using the
Smooth tool.

Example of use of the Smooth tool

You can choose from:
¢ Five smoothing methods for polygonal surfaces (see

¢ Three smoothing methods for polygonal curves %
¢ Smoothing on two axes for NURBS objects (see
A It is not possible to smooth a group of objects that are not of the same type. (That

is, it is not possible to smooth & group of objects including NURBS and polygonal
objects).

This tool adds an additional finishing level which will be editable by the tools
using the Dynamic Geometry. For more information, For more information see
chapter “ Dynamic Geometry” |on page 155,

3 The Smooth tool can be very useful for subdividing a segment into N sub-segments

of equal size. You smply create a single segment (with only two points: a starting
point and an ending point) with the Polyline toal, then use the Smooth tool to subdivide
it.

276



Modeling tools / Modeling / Smooth

a

Smoothing polygonal surfaces
Smoothing typese
A
— —~
Breaks Tensions
management management
Usage:

1. Selection of the object or a part of the object to be smoothed.

Click on the object selection accessory to designate the current object.
To restrict the action to a part of an object, use the appropriate selection accessory
(See chapte essories”lon page 104

2. Selecting the Smooth tool.

)
Click on the icon depicting the tool ' in the Modeling tools palette.
AMAPI 3D displays a palette of smoothing methods.

Rough Bézier* Doo** Catmul** Loop** Butterfly*
object smoothing smoothing smoothing smoothing smoothing

There are two kinds of smoothing:

*Internal smoothing The smoothed shape stays inside the limits defined by
the rough object.
** External smoothing The smoothed shape is outside the limits defined by

the rough object.

You can switch from one mode to another at any time by simultaneously pressing the
“Ctrl” and the “spacebar” keys of the keyboard.
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Selecting the smoothing method.

If the object was already smoothed, the default (suggested) smoothing method is

the one that was used previously. If the object has not been smoothed before, Bezier

smoothing is the default.

To change the smoothing method, you can either:

¢ Click on the icon corresponding to your choice.

¢ Switch from one mode to another by simultaneously pressing the “Ctrl” and the
“spacebar” keys of the keyboard.

AMAPI 3D displays immediately the palette corresponding to the chosen method.

Smoothing setting.

Each smoothing method displays its own settings palette. It allows you to select the
areas to be smoothed, the smoothing range, and in some cases to control the breaks
and the tensions.

The table below will show you the components of the setting palette and the Data
Window for each smoothing method:

Kind of
smoothing
§ » Go to step
© 2
2 5
- >
= z 5 E €
B i ~lolE|g|E
0] © Ol O| m| | >
%) [a} n|Aalo|3|a
X | Smoothing range X | x| x| x| x 4.1
X | Smoothing angle X 4.2
@f‘ Edges to be broken selection X X | X 4.3.1
Breaks - -
control O Vertices (or points) to be X 431 | 43
palette
}f Delete all the breaks X X | x| 4.3.2
@ Partial smoothing X 4.5
- Mesh preview toggle (Outlines | x 1 x| x| x 4.6
/ Full)
,;P Edgg selection for tension < | x| x 4.4.1
setting
Tensions Point selection for tension
control {:} setting XX 4.4.1
L]
palette e x | Tension setting X | x| X 4.4.2 4.4
}i’ Delete all the tensions X | X | x 4.4.3

For better performance, AMAPI 3D displays the outlines of the mesh by default.
However, you can display the full wireframe at any time (see step4.7).
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4.1 Setting the smoothing range

4.2

The smoothing range defines the number of facets (for a surface) or edges (for
a curve). The higher the range value, the finer the smoothing.

T
Ak
773

=7

=7

7T

Rough object Range 2 smoothing Range 10 smoothing

The Data Windows displays the range value.
There are several ways to set this:

w Access the Data Window, then enter the values through the
eyboard. Two methods are available:

¢ Using the Tab key P (see detailsm
¢ Clicking in the Data Window (see detailsm.
m: “=#:4 " You can toggle from a data to another one by pressing the

spacebar and tune the current data value with the +/- keys of the keyboard

(see details §n page T10].

Setting the break angle
Check the table (see step 4) to see if this setting is available in the
smoothing method you chose.
If the angle between two adjacent facets is less than the break angle, the two
facets will not be smoothed.

Rough object Smoothed object Smoothed object
Break angle = 140° Break angle = 150°
There is no angle less than In this case, there are
140°; the object is fully angles less than 150°; they
smoothed. were not smoothed.

WI ways to set this:
Access the Data Window, then enter the values through the

keyboard. Two methods are available:
¢ Using the Tab key P51 (see details[on page 109}
¢ Clicking in the Data Window (see details bA-page109]

: “~ %2 You can toggle from one data item to another one by pressing
the spacebar. You can adjust the current data value with the +/- keys of the

keyboard (see detailsm

279



Modeling tools / Modeling / Smooth

4.3 Break control
Check the table (see step 4) to see if this setting is available in the

smoothing method you chose.
The breaks are edges or vertices that you want to stay sharp.

The breaks correspond to the edges or points you want to hold
sharp.

Breaks management palette

4.3.1 Break creation

Rough object Object is fully smoothed Object smoothed
But with edge breaks
selection (on the top)

Click on the icon corresponding to thd Kind of break you need, then take

€
melection accessory (see “How to select a selection accessory?”

Break type Available selection accessories
% Breaks (by edges( 1.‘:1-" or ,.-;.-f
{:} Breaks (by points) pE or {:*

Select the edges(s) or the point(s) following the di
i ssory you have chosen. (See chapter*

The break edges and points are marked in yellow.

4.3.2 Breaks deletion

Click on the ,f icon to delete the breaks (marked in yellow).
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4.4 Tension control
Check the table (see step 4) to see if this setting is available in the
smoothing method you chose.
The tension controls how close the smoothing curves are to the shape of the
rough object.

The tension allows to the smoothing curves to move closer
to the limits made by the rough object.

Tensions palette management

Internal
smoothing
Rough object Smoothed object Smoothed object Smoothed object
(the smoothed tension>0 tension<O
shape is within (the smoothed (the smoothed
the limits of the shape comes shape is farther
rough object) closer to the from the rough
rough object) object)
External
smoothing

Rough object Smoothed object Smoothed object Smoothed object

(the smoothed tension=0 tension<O0
shape is outside (the smoothed (the smoothed
of the limits of shape is farther shape comes
the rough from the rough closer to the
object) object) rough object)

4.4.1 Restricting tension setting to a part of the object

Tension setting is done on the whole object. To restrict the action to a part of
an object, follow the instructions of this step (4.4.1); otherwise, go to the next
step (4.4.2).

Click on the icon corresponding to the kind of restriction you need, then take

i ion accessory (see “How to select a selection |

the appropriate select

Type de restriction
en vue d’un réglage de tension

& Tension (by edges) i or ,.-;.-f
&y Tension (by points) =T oor {:*

Available selection accessories

Select the edges(s) or the point(s) following the directions for use of the

selection accessory you have chosen. (See chapter ]‘Fhe-sefectron?ccesscmesﬁ
.

The selected edges and vertices are marked in white.
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4.5

4.6

4.4.2 Tension setting
The Data Window displays the value of the current tension.

mral ways to set the value:

Press and hold the left mouse button. Move the cursor. Release
the button at the desired value. (see details E:‘p‘;:’g'e—rrufgt

Access the Data Window, then enter the values through the
keyboard. Two methods are available:

¢ Using the Tab key P (see details
m in the Data Window (see details pn page @

: %~ #4447 You can toggle from one data value to another by pressing
the spacebar. You c rrent data value with the +/- keys of the
keyboard (see detaiIj..Dn_ne;E\.;;L.e|:_1h;1-L.0ﬂ.)]I

4.4.3 Tension deletion

Click on the ,f icon to delete the tensions (marked in white).

Partial smoothing
Check the table (see step 4) to see if this setting is available in the
smoothing method you chose.
Tension setting is applied to the whole object (excepting any break restrictions
you may have set in steps 4.2 and 4.3).
Partial smoothing allows you to smooth only a part of an object.

The selection is made with one of the facet selection accessories (% and -"1')
allowed by this tool. Take the selection accessory for this action. Then select
the the point(s) following the directions for use of the selection accessory you

have chosen. (See chaptemmmmmmﬂm‘p.

AR
AN
TN

Rough object Object is fully smoothed Object partially smoothed

Mesh/outlines preview toggle
This step is an optional preview.
AMAPI 3D has two display modes:

_ » _
Mesh outline # Mesh wireframe

The default is the mesh outline; you can toggle from one display mode to the
other.
This is a preview only. If you want to display the full wireframe mesh, go
to step 5.
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5.

Ending the tool action.
AMAPI 3D provides two distinct wireframe display modes:

5.1

5.2

To be more efficient, the default display is the mesh
outline of the calculated mesh wireframe.

To leave the tool and retain the outline display, go to
step 5.1.

Mesh outline

However, you can ask AMAPI 3D to display the full
wireframe mesh.

In this case, go to step 5.2.

Full Mesh wireframe

... displaying the outline only
To keep the outline display, put the tool aside (See chapter "How do you end a
tool action?” on page 158.), but do not validate (see step 5.2).

... displaying the full mesh wireframe
To display the full mesh wireframe, leave the tool by validating (press the
“Enter” key).
This option is permanent and can dramatically increase the display time.
Remember: the more an object is smoothed, the slower the display.

a If you want to remove the smoothing, you can_do so using the object
infor: ion dialog (see chapter “Get Info (PC: Ctil+I; Mac: Command+I)”

on page ! Later you can perform a new smoothing operation.

Practical exercises:

. Pipes / Smoothing

A champagne cap / Smoothing the cap
. A chair / The seat / Step 2

. A little ant / Smoothing

. Spotlights / Smoothing
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o Smoothing polygonal curves

Smoothing methods

Breaks Tensions
management management

Usage:

1. Selecting an object (or a part of it) to work with.

Click on the object selection accessory to designate the current object.
To restrict the action to a part of an object, use the appropriate selection accessory

(See chaptenl'“ﬂ‘he-sefectrmccessoﬁes“'m-pa'g'e-ro#)q

Selecting the Smooth tool.
"
Click on the icon depicting the tool @ in the Modeling tools palette.

If the current object is a curve, AMAPI 3D displays a palette showing the different
curves smoothing methods:

Curve not Bezier Interpolation  Approximation Chaikin Cubic
smoothed smoothing smoothing smoothing smoothing smoothing
* *

/\ N o ~
// - f/\v // N /\_ / g —

* Generate NURBS curves from polygonal curves.

You can switch from one mode to another at any time by simultaneously pressing the
“Ctrl” and the “spacebar” keys of the keyboard.

Selecting the smoothing method.

If the object was already smoothed, the default (suggested) smoothing method is
the one that was used previously. If the object has not been smoothed before, Bezier
smoothing is the default.

To change the smoothing method, you can either:

Click on the icon corresponding to your choice

Switch from one mode to another by simultaneously pressing the “Ctrl” and the
“spacebar” keys of the keyboard.

AMAPI 3D displays the palette corresponding to the chosen smoothing method.
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Smoothing setting.
Each smoothing method displays its own settings palette. It allows you to select the
areas to be smoothed, the smoothing range, and in some cases, to control the

breaks and the tension.

The table below shows you the components of the settings palette and the Data
Window for each smoothing method:

Kind of
smoothing
)
s » c
pg c ke
% g §|% Go to step
a |2 & E
£ o | £
2 = ale E —EZ: k%)
5 |8 212182|5
w ) D E|<|[O|O
X | Smoothing range X | x| x| x|x 4.1
X | Smoothing angle X 4.2
N Level (n_umber of point used for X 4.3
calculation)
?gﬁ?rlgsl {:} Points to be broken selection X 4.4.1
4.4
palette }’ Delete all the breaks X 4.4.2
@ Partial mmoothing X 4.6
Points selection for tension
Tension {:} settings X x| x| 451
L]
;g?g&! 2 | x | Tension setting X X1 X| a5.2 4.5
}’ Delete all the tensions X x| x| 4.5.3

4.1 Setting the smoothing range
The smoothing range controls the number of edges (for a curve). The higher
the range value, the finer the smoothing.

Rough object

Range 2 smoothing

The Data Windows displays the range value.
There are several ways to set this:

keyboard. Two methods are available:

¢
¢

spacebar. You

Using the Tab key F5 (see detail|
Clicking in the Qata Window (see details hn_page
: =% 4" You can toggle from one data item to another by pressing

SN N

Range 10 moothing

Access the Data Window, then enter the values through the

[on page 109)]

C rrent data value with the +/- keys of the
keyboard (see detail
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4.2

4.3

4.4

Setting the break angle
Check the table (see step 4) to see if this setting is available for the
smoothing method you chose.
If the angle between two adjacent edges is less than the break angle, the two
edges will not be smoothed.
| ways to set this:
Access the Data Window, then enter the values through the
keyboard. Two methods are available:
¢ Using the Tab key IF5 (see details|on page-109)
. Cllcklng in the Data Window (see details m
“= # You can toggle from one data item to another by pressing the
spacebar. You can tune the current data value with the +/- keys of the

keyboard (see detailslvn‘paﬂl

Setting the level
Check the table (see step 4) to see if this setting is available for the
smoothing method you chose.

The level is the number of points used for the calculation.

There are several ways to set this:

Access the Data Window, then enter the values through the

keyboard. Two methods are available:

¢ Using the Tab key =5 (see details[on page 109)

ﬁ:ﬁ in the Data Window (see details b0 page | | 9).

: %~ % You can toggle from one data item to another by pressing the
spacebar. You can nt data value with the +/- keys of the
keyboard (see detailstﬁﬁﬂﬁia

Selecting breaks
Check the table (see step 4) to see if this setting is available for the
smoothing method you chose.

Breaks are edges or vertices that you want to stay sharp.

[’ The breaks correspond to the edges or points you want to hold
sharp.

Breaks management palette

4.4.1 Creation of breaks
Click on the icon corresponding to the breakpoints icon, then take the

appropriate selection accessory (see “"How to select a selection accessory?”]

%”.

Kind of break Available selection accessories

{:} Break (by points) W or {:’

Select the point(s) following the directions for use of the selection accessory
you have chosen. (See chapterHLsf_I.e.cl’.LQ.n_a.cces5.0.LLesL’I.Qn_mas;.e_].o_ﬁf.)1
The break edges and points arne-marked in yellow

4.4.2 Deleting breaks

Click on the ,f icon to delete the breaks (marked in yellow).
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4.5 Tension tuning
Check the table (see step 4) to see if this setting is available for the
smoothing method you chose.
The tension controls how close the smoothing curves are to the shape of the
rough object.

The tensions allow to the smoothing curves to go closer to the
limits made by the rough object.

Tensions management palette

4.5.1 Restricting the tension setting to a part of the object

Tension setting is done on the whole object. To restrict the action to a part of
an object, follow the instructions of this step (4.4.1);otherwise, go to the next
step (4.4.2).

Click on the |con correspondlng to the kind of [restriction you need, then take

,,,,, ate—selec 'n accessory (see “"How to select a selection

Available selection
accessories

{:} Tension (by points) - or {:’

Select the edges(s) or the point(s) following thegmm
seIectiﬁn ?ccessory you have chosen. (See chapter “The selection accessories

The selected edges and vertices are marked in white.

Tension setting

4.5.2 Tension setting
The Data Window displays the value of the current tension.

mral ways to set the value:
Press and hold the left mo ve the cursor. Release
m desired value (see detallm

e keyboard: Access the Data Window, then enter the values through the
keyboard. Two methods are available:
¢ Using the Tab key == (see detalls@%!
m in the Data Window (see details on page

: = #4™ You can toggle from one data value to another by pressing

the spacebar. You cmlrrent data value with the +/- keys of the
keyboard (see detail

4.5.3 Deleting the tensions

Click on the ,f icon to delete the tensions (marked in white).
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4.6 Partial smoothing
Check the table (see step 4) to see if this setting is available for the
smoothing method you chose.
Tension setting is applied to the whole object (excepting any break restrictions
you may have set in steps 4.2 and 4.3).
Partial smoothing allows you to smooth only a part of an object.

The selection is made with one of the facet selection accessories (% and a-";.')
allowed by this tool. Take the selection accessory for this action. Then select
the point(s) following the directions for use of the selection accessory you have

chosen. (See chapter|"The selection accessoriest on page 104).

5. Ending the tool action.
Put the tool aside to end the action (depending on the interface). See chapter “How
do you end a tool action?” on page 158.
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Smoothing NURBS objects

Usage:

1.

Selecting the element to work with.

O Click with the object selection accessory on the element you want to work
with. It becomes the current element.

Select the Smooth tool.
Click on the icon depicting the tool in the palette.

Smoothing range modification.
When you smooth a NURBS model, you can set the range in two directions (*U” and
“V):
“U"” is the direction of creation of the element (commonly the horizontal axis).
“V” is the perpendicular direction to the direction of creation of the element
(commonly the vertical axis).
The isplays the “U” and “V” values; There are several ways to set this:
. dm Access the Data Window, then enter the values through the
keyboard. Two methods are available:
¢ Using the Tab key =2 (see detailsfon page 109\
¢ Clicking in the Data Window (see details B page 109 ..
. Remote mteractlon_.
+ The Tuner:] # ™ (+/- keys of the
¢ The Remote Control (see chapté

¢ The Slider (see chapte™The Slid§r” on page IIUS}

Click on the current object with the object selection accessory : the object is
displayed smoothed.

Add a point (curve) or a mesh (volume).

Mouse positioningl Move the cursor, then click (see deta|I

Ending the tool action.
Put the tool aside to end the action (depending on the interface). See chapter “How
do you end a tool action?” on page 158.
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71.3.8 Chamfer (Bevel)

Thistool allows you to create a bevel on: r
¢ theedge of a surface or a volume (edge mode).

¢ anangle of asurface or a volume (point mode).

¢ apoint of aline (point mode).

The Chamfer tool will create internal or external bevels, depending on
the orientation of the edges of the model. You will be able to create bevels

of variable radius. In some cases you will find it useful to bevel a group
of objects.

Chamfer applied to a curve Volume not beveled Chamfer applied to a volume

Halie

Group of objects not beveled Group of objects beveled

POINT mode: This chamfer style creates arcs around each selected point and creates a
curved surface between these arcs. The edges are not modified (they are just shorter
close to the chamfered points). For example, the rounded corners of a die could be
created using this chamfer style.

EDGE mode: This chamfer style replaces the selected edges by cylindrical parts; each
end of the edge is replaced by an arc and a ruled surface is built within these arcs. At
points that share two or more chamfered edges, the results could look like point mode
chamfering.

The Chamfer tool does not work on NURBS objects. However, you can convert a
NURBS object into a polygonal object using the Information tool of the Control

Panel. (See chapter “ Get info” pn page 149),. Keep in mind that once a NURBS object
is converted to a polygonal object, it cannot be converted back into a NURBS object.
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This tool does not use Dynamic Geometry properties. In fact, it will delete the

D.G. properties (if any) of your object, and you will no longer be able to use the
features of D.G. to modify your object. (AMAPI 3D will not display the palette
described above for this object).If you want your object to retain its D.G. properties, do
not use any of these tools on it. For more information see chapter “[pynamic |
[Geometry™ [gn page 155].

Usage:

1. Selecting the chamfer tool r
Click on the icon depicting the tool in the Modeling tools palette.

2. Selecting a subtool in the chamfer tool palette.
AMAPI 3D displays a tool palette.
Click on the subtool you need and go to the corresponding step.

Subtool Go to step...
E Create a chamfer on an edge Step 3.1
Create a chamfer on a point Step 3.2
h‘. Modify the chamfer radius on a point Step 5
A
Delete the chamfers on a selection Step 4
p T : :
e Display contour/wireframe Step 7

3. Create a chamfer.

3.1 uCreate a chamfer on edges.
3.1.1 Minimum angle value selection:
AMAPI 3D immediately selects all the edges of the faces where the angle value is
greater than the set angle value (this is like the smoothing break angle).

Ther s to set this:
. # Access the Data Window, then enter the values through the

keyboard. Two methods are available:
¢ Using the Tab key =2 (see details
¢ Clicking in the Data Window (see details m

. Remctlon

. i " (+/- keys of the keyboard) (see detam)
¢ The Remote Control (see _chaptdr
¢ The Slider (see chapte Mrmn
The setting of this value can be done with the Tuner only if you click on the
“Angle” button first.
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3.1.2 Edges selection:

The edges selection will be made with an edge selection accessory (" and #5) of
this tool. Take the selection accessory for this action. Then select the point(s)
following the directions for use of the selection accessory you have chosen. (See
chaptef “The selection accessories”jon page 104))

The selection is a toggle switch. If you select an edge or a group of edges that is
already selected, it will be deselected.

Then go to step 4.

3.2 mCreate a chamfer on points.
*, 4 ;l

Point selection is done using a point selection accessory (i{..-’andf ). of this tool.
Take the appropriate selection accessory. Then select the point(s) following the
directions for use of the selection accessory you have chosen. (See chapter IEI
Eelection accessories] on page 104)]

The selection is a toggle switch. If you select a point or a group of points that is

already selected, it will be deselected.

If you select the vertex of an edge already chamfered, the chamfer of this edge

will be sharp on the selected vertex. If you don't want to create this sharp
point, reselect the vertex to deselect it.

4. Chamfer radius and range modification.
The Data Window displays the radius, the range, and an angle.

D

Chamfer with a small radius Chamfer with a bigger radius

The radius

The chamfer range

Y W WY

Without Range O Range 1 Range 2
chamfer Chamfer Chamfer Chamfer

There are several ways to set this:

. Access the Data Window, then enter the values through the
eyboard. Two methods are available:
¢ Using the Tab key == (see detailm
¢ Clicking in the Data Window (see details pn page 109).
. Remote interaction

. =+ 4™ You can toggle from one data value to another by pressing

e spacebar. You ¢ urrent data value with the +/- keys of the
keyboard (see detail

¢ The Remote Control (see _chaptd

¢ The Slider (see chapter|“The Slidd

" on page 110
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- Modify the chamfer radius on a point.
The chamfer radius is the same for the whole selection (step 3). You can specify a
different radius for a specified points of the object.

Click on the “Modify the chamfer” button.
- J ";.'\l

Points selection is done with one of the point selection accessories (i{p’andf ). of this
tool. Take the selection accessory appropriate for this action. Then select the point(s)
following the directions for use of the selection accessory you have chosen. (See chapter
I'The selection accessories’] on page 104)}

Modify the radius of the selected points (see step 4).

Deselect the modified points until the radius you have set is correct. Deselection of the

. B
points is done with one of the point selection accessories (i{..-’andf ). of this tool. Take

the selectlon accessory appropriate for this action. Then select the point(s) following the
ch ions—fo eof the selection accessory you have chosen. (See chapter _The selection

ﬂ Delete the chamfer on a selection.
If you want to delete the chamfer on a chamfered area, click on the “Delete chamfer”

icon. The cursor is changed to the edge selection accessory *"';"’. You will be able to
surround the area inside which all the edges and points that are already selected will be
deselected.

HToggle: Display Contour / Wireframe.
The “Display Contour / Wireframe” button allows you to shift between these two display
modes.

Chamfer validation.
To validate the chamfer, Press the Return key. AMAPI 3D displays the selected object or
part of the selected object completely chamfered.
If you don't validate the chamfer, your tool will not be chamfered. However, AMAPI
3D keeps all the data you have set in memory and you will recover it by re-entering
in the Chamfer tool.

Ending the tool action.
Put the tool aside to end the action (depending on the interface). See chapter “How do
you end a tool action?” on page 158.

Practical exercises:

. Pipes / Make the elbow

. A glass / Drawing the construction curves / Step 3

. An acoustic baffle / Baffle chamfering

. A playing card, a die and a token / Playing card chamfer
« A playing card, a die and a token / Chamfer the die

. A playing card, a die and a token / Chamfer the token
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71.3.9 Thickness

Moving the cursor over the Thickness tool icon automatically opens a

sub-palette containing the two tools that do the following: J
il

¢ Apply a uniformthicknessto a curve, a surface or a volume.
¢ Create an offset of the object (curve, surface or volume).

The Thickness tool does not work in NURBS mode. However, you can transform

a NURBS object into a polygonal one using the Information tool of the Control
Panel (see chapter “ Get info” [ornm page 149)] Keep in mind that once a NURBS model
has been transformed into a polygonal model, it cannot be transformed back into a
NURBS model. If you want your NURBS object to remain as such, do not use thistool.

This tool does not use Dynamic Geometry properties. In fact, it will delete the

D.G. properties (if any) of your object, and you will no longer be able to use the
features of D.G. to modify your object. (AMAPI 3D will not display the palette
described above for this object).If you want your object to retain its D.G. properties, do
not use any of these tools on it. For more information see chapter “[pynamic |
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Applying a thickness to a surface or a volume

create facets parallel to each of the facets of the original
object and positioned at a user-specified distance from the

Applying a thickness to a volume or a surface will

original facets.

Usage:

1.

Select the surface or volume you want to apply thickness to.
Click with the object selection accessory on the object you want to work with.

Select the Thickness tool.

Click on the icon depicting the Thickness tool in the Tools Palette.

A red preview of the thickness is displayed on the facet of the object perpendicular to
the point of view.

Setting the thickness.
There are several ways to set this:

. mb_-'om Access the Data Window, then enter the values through the
eyboard. Two methods are available:
¢+ Using the Tab key [F= (see detailsm

¢ Clicking in the Data Window (see details
m' Lol T " (+/- keys of the keyboard) (see detallm)

Changing the position of the thickness.
Press the spacebar to toggle the position of the thickness from the inside of the
surface to the outside.
Dropping the tool (depending on the interface selected) at this stage will cancel
the operation.

L4

the thickness applied to the whole object.

Click on the object with the object selection accessory
The thickness is applied on the whole object.
You can go back to step 3 to make modifications or go to the next step.

Ending the tool action.
Validate the tool action (press the Return key) or put the tool aside. (depending on
the interface). See chapter "How do you end a tool action?” on page 158.

The thickness is applied to the whole object and the object selection accessory
reappears.
Dropping the Thickness tool without previously visualizing the thickness being
applied to the whole object (step 5) will cancel the operation.

Practical exercises:

. A house / The walls / Step 4

¢« Ahouse / The peaks / Step 4

. A broken egg / Give thickness to the egg
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Applying thickness to a curve

If you apply thickness to a curve, you will .
generate a “ tube” .

Rt

Usage:

1. Select the curve you want to apply thickness to.

Click with the object selection accessory on the curve you want to apply thickness
to.

2. Select the Thickness tool.
Click on the icon depicting the Thickness tool in the Tools Palette.
A preview of the thickness is displayed in red on a segment of the curve.

3. Setting the thickness.
There are several ways to set this:

. mb_"om Access the Data Window, then enter the values through the
eyboard. Two methods are available:

¢ Using the Tab key == (see detailsm

* CIickini in the Data Window (see details .

: %~ #4447 You can toggle from one data value to another by pressing
the spacebar. You can tune the current data value with the +/- keys of the

keyboard (see details[on page 110)]

4. Setting the number of points defining the “tube”.
To set the number of points of the generated surface, you can:
O Use the “+” and “-" of the numeric keypad.
O Use the “+” and “-" buttons of the Assistant Palette.
Press the Tab key twice and enter a number of points.
Dropping the tool at this stage (depending on the interface) will cancel the
operation.

5. Visualizing the thickness applied to the whole object.

Click on the curve with the object selection accessory

The thickness is displayed on the whole object.

If you are not satisfied with the result, go back to step 3 to make modifications.
Go to the next step if you are satisfied.

6. Ending the tool action
Validate the tool action (press the Return key) or put the tool aside. (depending on
the interface). See chapter "How do you end a tool action?” on page 158.
Dropping the Thickness tool without previously visualizing the thickness applied
to the whole object (step 5) will cancel the operation.

Practical exercises:

. Pipes / Set the diameter of the pipe
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Creating an offset

Thisis an extension of the Thickness tool. It creates a new object, which is parallel,
segment by segment, to the current object, be it a curve, a surface, or a volume. It

= is called an offset.
Usage:
1. Select the object.
Click on the object you want to create an offset from.
2. Select the Thickness tool,
Click on the icon depicting the Thickness tool in the Tools Palette.
A preview of the thickness is displayed in red on a segment of the curve.
3. Setting the offset value.
There are several ways to set this:
. Access the Data Window, then enter the values through the
eyboard. Two methods are available:
¢ Using the Tab key P (see detailsm
¢ Clicking in the Data Window (see details pn_page 109).
. m: ‘=% £ There are several ways to set this (see detailsm
E Dropping the tool now (depending on the interface) will cancel the operation.
4. Setting the position of the offset (“inside” / “outside”).
Press the spacebar to change the position of the offset.
Dropping the tool now (depending on the interface) will cancel the operation.
5. Validate the action.
Click on the current object with the object selection accessory
The whole offset is displayed.
6. Applying modifications.
Go back to step 4 if you want to make modifications to the offset.
Go to the next step if you are satisfied.
7. Ending the tool action.

Validate or put the tool aside to end the tool action (depending on the interface). See
chapter "How do you end a tool action?” on page 158.

When dropping the Thickness tool after having created an offset, the current object
will be the created offset.
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Offset of a curve Offset of a surface

3 Using this tool, you could create a vase with variable thickness, modifying only the
inside or the outside of the thickness (the original object and its offset).

298



Modeling tools / Modeling / Cut

71.3.10 Cut

The Cut tool provides several ways of cutting an object: I == I

¢ Punch: Punching a surface or a volume using a reference curve (see (M

¢ Boolean: Performs Boolean operations between curves, surfaces or volumes (see

¢ Extract: Extracts a part of the current object to make a new one (see m
d05).]

The Cut tool cannot work on NURBS objects, so it will automatically convert a

NURBS object into a polygonal object when you apply the tool to the object.
NOTE: Once a NURBS object has been converted into a polygonal object, it cannot be
converted back into a NURBS object. Do not use this tool if you want to keep the
NURBS information.

This tool does not use Dynamic Geometry properties. In fact, it will delete the
D.G. properties (if any) of your object, and you will no longer be able to use the
features of D.G. to modify your object. (AMAPI 3D will not display the palette
described above for this object).If you want your object to retain its D.G. propecti
not use any of these tools on it. For more information see chapter “ %ﬁﬁﬁ__‘

IGeometrz’ Idn page 155|
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Punch

The cut (punch) tool cuts a surface or a volume using a reference curve.

The projection will be perpendicular to the plane or the reference curve.

The reference curve can be an open or a closed curve that you have created previously or
that you create with thistool. If you use a closed curve, AMAPI 3D will create a hole in the
object and an object capping this hole. This capping object is an individual entity and can
be moved or deleted.

Different examples of punches on a cube.

Punched with a line Punched with a Punched with a closed Punched with a curve
polyline polyline

A hl [ [~

If the Punching object The Punching curve
is a closed polyline, can only be made with
the tool creates a the Drawing tool
capping object
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¢ Punching object created in the tool (polyline only).

Usage:

1. Selecting the element or the part of the element to work on.

Click on the object selection accessory to designate the current object.
To restrict the acti j e the appropriate selection accessory

on o a3 pa of an onbje

(See chaptet The selection accessories”lon page 104) ]
You may need to change the viewpoint or working plane depemij:ig_l—f:’:I
cutting plane you want to define. (See chapter “Navigation” on

“Working Plane’[on page 1371\)

2. Selecting the Cut tool.
Click on the icon depicting the Cut tool in the Tools Palette.

3. Applying the tool.
Click again on the object to cut.

4. Drawing the Punching object.
0 1st point:
¢ Click to set its position.
Or
¢ Press the Tab key to enter precise numerical coordinates. Press Return to
validate.

O 2nd point:
¢ Click to set its position.
Or
¢ Press the Tab key to enter precise numerical coordinates. Press Return to
validate.
O Position the “n” following points the same way if necessary. If you want to close
the drawing, press and hold the Shift key to snap the cursor to a point.
O Press Return to validate.
The shape is cut out from the model.
If the Punching object was a closed curve, AMAPI 3D creates an object capping this
hole. It can be moved or deleted.

Practical exercises:

. A cone on a sloping plane / The sloping plane / Step 2
« A broken egg / Break the egg / Method 3
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¢

Punching object created in the Drawing tool.

Usage:

1.

Creating the reference curves.

Use the Drawing tools to create a
or open 2D curve (see chapter "
This curve will be projected onto the
object to be punched. If the reference
curve is a closed curve, it will create a

hole in the object.
If the reference curve is an open curve it will cut the object following the profile of
the curve and divide it into two parts.

Positioning the reference curve.
The reference curve must, in the current view, be superimposed onto the object to
be cut. The distance between the reference curve and the object is of no
importance. The projection will be made perpendicular to the plane of the reference
curve, which is why you may have to reposition the reference curve (using the
Move tool in the Assembly Palette).

Selecting the object to punch.
Click on the object selection accessory

to designate the current object.
To restrict the action to a part of an

object, use the appropnm

Selecting the Cut tool.
Click on the icon depicting the Cut tool in

the Tools Palette. E
Designating the reference curve and

punching the object.

Click on the reference curve.

Depending on the complexity of the

computation you may see some

computation windows displayed.

The shape is cut out from the model.

If the Punching object was a closed curve, AMAPI 3D creates an object capping this
hole. It can be moved or deleted.

The result of using the cut tool is two different objects: the punched object (with a
hole) and the cut that you may edit or save separately.

Practical exercises:
. An acoustic baffle / Cutting the cube with the line
. An acoustic baffle / Punch the loudspeaker’s hole / Step 3
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Boolean

A Boolean operation is the computation of the intersection of two objects. The objects can
be 2D curves, surfaces, or volumes.

AMAPI 3D will display the different possible results. You will select the results that you
want.

3 If you need to generate two different types of intersection, save the objects you are

intersecting before starting the Boolean operation. You can validate only one result of
a Boolean operation at a time. You can use the saved objects to do the second Boolean
operation.

Usage:

1. Selecting one of the objects.

Using the object selection accessory , click on one of the objects you want to

intersect. It becomes the current object.

3 If you want to keep the original objects, save them before performing the
Boolean operation.

2. Selecting the Boolean tool.
Click on the icon depicting the Boolean tool in the Tools Palette.

3. Selecting the second object.

Using the object selection accessory , click on the second object you want to
intersect with the current object.

The intersection is computed. It may take some time depending on the
complexity of the operation. A first result is displayed.

4. Displaying the different possible results.
To have AMAPI 3D displza essive o elementary intersections: Use the

Tuner = ##{ " (see chapter~Fhe—Funer—en e—+10).

The two intersected objects are a sphere and a
cylinder.
AMAPI 3D generates six possible results.

5. Selecting and validating one result.
Once the intersection you are looking for is displayed, press the Return key to select
it.

& You can choose only one result.
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6. Ending the tool actions
Put the tool aside to end the action (depending on the interface). See chapter “How

do you end a tool action?” on page 158.

If you drop the tool before validating a result, the Boolean operation will be
canceled.

Practical exercises:
. A mouse on a piece of cheese / The cheese / Step 2
. A tiled floor / Create geometric shapes / Steps 4 and 5
. A chair / The whole chair / Step 2
. Intersecting pipes / Make the crossing / Step 2
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Extract

Thistool extracts a part of the current object (adjacent faces) to make a new entity.

Usage:

1. Selecting an object to make an extraction.
Using the object selection accessory ™, click on the object of interest.

2. Selecting the Cut tool.
Click on the icon depicting the Cut tool in the Modeling palette.

3. Extraction.

AMAPI 3D provides several selection accessories. Take the selection accessory which
is_appropriate for what you want to do. See chapter “How to select a selection |
becessory2” b page 104 TThen select the point(s) following the directions for use of
the selection accessory you have chosen.

Available accessories Usage

Surround the group of facets
;* The group-of-facets selection | you want to select with
~ accessory successive clicks, then validate
using the “Enter” key.

i The facet selection accessory (one at | Click on each facet, then
a time) validate using the “Enter” key.

4. Move the extracted part (optional).

The Data Window displays the X, Y, and Z coordinates.

There are several ways to set this:

. %ﬂd Move the cursor, then click (see detail§ on page 109).

. Access the Data Window, then enter the values through the
keyboard. Two methods are available:
¢ Using the Tab key =57 (see details,
¢ Clicking in the Data Window (see details

. Remote interaction
¢ The Remote Control (s
¢ The Slider (see chapte

o opae o S

Practical exercises:
« A broken egg / Break the egg / Method 1
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7.3.11 Decimate

Decimation allows you to reduce the complexity of an object and the size ## l
of the file while preserving the object’ s general appearance. Lw
It uses a polygon reducer which operates on polygonal objects only (not =

NURBS objects). (See chapter “ Polygonal and NURBS drawing modes’
| on page 153).

This tool does not use Dynamic Geometry properties. In fact, it will delete the

D.G. properties (if any) of your object, and you will no longer be able to use the
features of D.G. to modify your object. (AMAPI 3D will not display the palette
described above for this object).If you want your object to retain its D.G. properties, do
not use any of these tools on it. For more information see chapter * [Pynamic ]

[GRomeTy TP

Usage:

1. Selecting the element you want to simplify.

Click with the object selection accessory on the element you want to simplify. It
becomes the current element.

2. Selecting the Decimation tool.
Click on the icon depicting the tool in the Modeling Tools Palette.

3. Percentage of decimation modification.

There_are several ways to set this:
. m/ Access the Data Window, then enter the values through the

keyboard. Two methods are available:
¢ Using the Tab key F5" (see details{on page 109}
¢ Clicking in the Data Window (see details
. Remote interaction_.
+ [he Tuner] = # ¢ (+/- keys of th
¢ The Remote Control (see chapt

¢ The Slider (see chaptef™The Slidgf” on page 110)}

AMAPI 3D displays the simplified object. You can repeate this step or go on to the next
one.

4. Ending the tool action.
Put the tool aside to end the action (depending on the interface). See chapter “How do
you end a tool action?” on page 158.
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71.3.12 Tessellate

This function subdivides one or all the facets of an object. o
You can choose from the following modes: e ——

¢ Rectangular tessellation (default)
¢ Triangular tessellation

¢ Diamond-shaped tessellation

¢ Addingadlice

This tool does not use Dynamic Geometry properties. In fact, it will delete the

D.G. properties (if any) of your object, and you will no longer be able to use the
features of D.G. to modify your object. (AMAPI 3D will not display the palette
described above for this object).If you want your object to retain its D.G. properties, do
not use any of these tools on it. For more information see chapter “[Pynamic |
[Geometry™ |dn page T55]

Original object Rectangular Triangular Diamond-shaped Adding a slice
tessellation tessellation tessellation

Each of these tessellation types are named after the shapes they create on a rectangular
surface.

Usage:

1. Selecting the element you want to modify.

Click with the object selection accessory on the element you want to simplify. It will
becomes the current element.

2. Selecting the Tessellation tool.
.
In the Modeling Tools palette, move the cursor to this icon E, and this icon will
appear on its left.

Click on this icon.
A palette is displayed on the top of the screen showing several tessellation types.
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3. Selecting the appropriate tessellation mode

Click on the icon corresponding to the action... ..then go to step
BH Rectangular tessellation (default) 4
’I{' Triangular tessellation 4
<> Diamond-shaped tessellation 4
E: Adding a slice 5

4 Rectangular, triangular or Diamond-shaped tessellation

4.1 Selection
Tessellation is done on the whole object.
To restrict the action to a part of an object, use the appropriate selection accessory:

facet selectors ("' or _..1-) for a surface or edge selectors ("*' or #") for a curve (See

chaptef “How to select a selection accessory? plon page 104)

With this accessory, select the desired element(s) (The different ways to selectdn |
@ If you select an element that is already selected, it will be deselected.

You can use the arrow keys of the keyboard to select a facet, an edge, or a

vertex on a hidden face of the object ( see chapter “Navigatipn™on page[gI).

4.2 Tessellation validation
There are several ways to do this:
+ By pressing the “Enter” key. AMAPI 3D displays the modified object. You can
either:

¢+ Repeat the selection step 4.
¢ Return to step 3 to select a new Tessellation mode.
+ Ending the action by going to step 6.

¢ Return to step 3.

5 Adding a slice
AMAPI 3D offers you a selection accessory to choose a starting point to create a new slice.
For a volume: you will create a new slice
For a curve: you will add a point
AMAPI 3D displays the modified object. You can either:
¢ Add a new slice by repeating step 5.
¢ Return to step 3 to select a new Tessellation mode.
¢ Ending the action by going to step 6.

6. Ending the tool action.
Validate or put the tool aside to end the tool action (depending on the interface). See
chapter "How do you end a tool action?” on page 158.
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7.3.13 Relief

The “ Bump” tool allows you to perturbate a surface. It includes a tools & =
subpal ette:

¢ Bump

¢ Soften

o Bump
The Bump tool moves the points of a surface, on the both sides of it, in order to give it some
relief,
The points are randomly displaced (up and down). The perturbed points will always stay
within the range that you specify.

S = Surface not perturbated S = Surface not perturbated
S’'= S perturbated (-n < range < n)

S

urface not perturbated S = Surface not perturbated
rturbated (0 < range < n) S’= S perturbated (-n < range < 0)

S =S

[0}

p

Usage:

1. Selecting an object to work with.
Click on the object selection accessory to designate the current object.

To restrict t i j propriate selection accessory
(See chaptetThe selection acc ieg”

2. Selecting the tool.

Click on the icon depicting the “Bump” tool V

3. Restricting the action to a part of the object (optional).
If you have already selected part of the object at step 1, or if you want to apply the
action to the whole object, go to the next step.
To restrict the_acti Q j he appropriate selection accessory

on a part of an obje e
(See chaptet The selection accessories”lon page 104) ]

4. Setting the perturbation range amplitude.
The Data Window (bottom left of the screen) displays the amplitude limits.
¢ Maximum (upper limit)
¢ Minimum (lower limit)
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Therms to set this:
. Access the Data Window, then enter the values through the

keyboard. Two methods are available:

¢ Using the Tab key == (see details%
¢ Clicking in the Data Window (see details .
. [[he Tuned: “= #* i (+/- keys of the keyboard) (see details on page 110).

Launching a new random calculation (optional).

As you know, the displacement of the points is computed randomly.

Each time you press the spacebar, a new random calculation is lauched, and the
appearance of the surface changes.

At the end of this step, you can return to step 4 or go to the next step.

Ending the tool action.

Validate or put the tool aside to end the tool action (depending on the interface). See
chapter "How do you end a tool action?” on page 158.
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a

Soften - Stress
The * Soften/Stress” tool allows you to decrease or increase the perturbations of a surface.

=

S = Original surface S with a softened relief S with a softened relief
but with the boundary vertices
frozen
S with an increased S with an increased
perturbation of the relief perturbation of the relief
but with the boundary vertices
frozen
Usage:

1. Selecting an object to work with.

Click on the object selection accessory to designate the current object.
To restrict the action to a part of an object, use the appropriate selection accessory
election accessorie n page 104

(See chaptel“The lon page 104))

2. Selecting the tool.

Put the cursor over the v icon and you will see the icon depicting the “Soften” tool

displayed also. Click on it.
A subpalette will appear:

% Freeze the boundary vertices
f Deselect all

Apply MidMid/Relax mode

3. Select the soften mode.
A subpalette will appear.
Click on the soften mode you want:

4. Freeze boundary vertices (optional).

' If the current object is a surface, you may click on this icon to exclude its
edges from the softening (hold them sharp).

Relax mode (default)

MidMid mode
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Restrict the action to a part of the object (optional).
If you already have selected a part of the object at the step 1 or if you want to apply
the action to the whole object, go to the next step.

To restrict the action to a part of an object, use the appropriate selection accessory
(See chaptef "The selection accessories Jon page 104)]The available accessories will
be different depending the softening mode you had chosen at the step 4 :

. ...you will select the edges with one o L
a Relaxation mode of the following accessories: \ﬂ -"','7,

- ...you will select the points with one {:} L
E Mid-mid mode of the following accessories: o

For each new selection, AMAPI 3D computes the warping. Thanks to this, you
will may pass from the step 5 to step 6 (or reverse) and see the result you get,
before going to the step 7 to end the action.

To delete all the selections and returning to the begining of this step, click on
this icon f

Setting the algorithm parameters.

The Data Window (bottom left of the screen) displays the parameters for the

softening algorithm:

¢+ Coefficient: Algorithm weight. A negative coefficient increases the relief; a
positive one reduces (softens) it.

¢+ Level: Number of times to iterate.

Ther s to set these parameters:
. Access the Data Window, then enter the values through the

keyboard. Two methods are available:
¢ Using the Tab key P57 (see details[on page 109).]
¢ Clicking in the Data Window (see details bnpage 109)

-

. [The Tuneg: <= **{ * You can toggle from one data value to another by pressing
the spacebar. You can data value with the +/- keys of the
keyboard (see details The Tuner has no effect on the

“Coefficient” parameter.

For each new selection, AMAPI 3D computes the warping. Thanks to this, you
will may pass from the step 5 to step 6 (or reverse) and see the result you get,
before going to the step 7 to end the action.

Ending the tool action.

Validate or put the tool aside to end the tool action (depending on the interface). See
chapter "How do you end a tool action?” on page 158.
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7.4 Assembly

This palette includes the tools to place and orient the elements. Rotate, Weld and
Duplicate are examples of actions you can do with the Assembly tools.

your 3D object.

Icon Tool name Description See
Duplicate Use the Duplicate tool to create copies of the current object. m
Repeate You can:

e, Duplicate: Create i Repeate: Duplicate the
multiple copies of I current object along a path
the current object or on the facets of another
object
| —
I
‘|r Symmetry Use this tool to create a mirror image of an element on page 323
£ Rotate Use the Rotate tool to rotate the current object on page 326

-]

“ﬁ T Move Use the Move tool to change the position of an object ol_ﬁ"o_ln page

e

2 Scale This tool is used to change an object’s dimension, either ‘lm-pagﬁei—l
keeping its original proportions or distorting it horizontally or
vertically.
7 | Snap Use this tool to: ol—ﬂ'rln page
[ + Move an object so that a point of this object is positioned
exactly on a point of another object.
+ Move only a part of the object (a point or a group of
points) so that a point of the selection is positioned exactly
on a point of another object. Of course, this will distort the
current object.
+ Align an object relative to another one. Define a horizontal
or vertical constraint to the Snap tool so as to align a point
of the current object horizontally or vertically with the
point of another object.
- Lay On You will use this tool to lay a facet of an object onto the facet m
h. of another object.
—
B Weld The Weld tool is used in two completely different cases: on page 341
V When you want to weld two or more objects together: the
welded objects become a single entity.
When you want to merge several points of the same object
into a single point.
Unfold Use the Unfold tool ro create a 2D flat, unfolded version of on page 345
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4.1

Duplicate - Repeate

Use the Duplication tool to create copies of the current object. You can: ?

¢ uplicate” |see ¢n page 315,

¢

‘Sngle cogxl seel on page 315

[-Multl ple copies with a copy offset and rotation’| seg on page|

Eepmle_lseedn_page_ald

¢

‘ Multiple copies along a path”

see| on page 318.

 Multin
HAhtHD

e cpptes—on—the |

acets of an object (surface or |

seelenpage340.

Thistool lets the current object keep its Dynamic Geometry properties and passes

them on to the generated object.

For more information see chapter “ Qynamic Geometry” |gn page 155|
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a

Duplicate

e Click on thisicon if you want to create multiple copies of the current object with a

¢

copy shift and rotation.

Single copy

Usage:

1.

Selecting an object or a part of it to work with.

Click on the obJect selectlon accessory to de5|gnate the current object.
To restrict the-actic o—a—pe } appropriate selection accessory
(See chapte

Selecting the Duplication tool.
Click on the icon depicting the Duplication tool in the Tools Palette.
The Hand cursor is displayed.

Selecting the element to duplicate.
Click on the element you want to duplicate.
A bounding box containing the copy appears where you clicked.

c If you do not click directly on an object, AMAPI 3D will select the object
nearest to the point you indicated.

Setting the shift of the copy.
The Data Window, at the bottom left of the screen, displays the X,Y and Z shift
values.

There-are se a o set this:

m : Move the cursor, then click (see detallm
. Access the Data Window, then enter the values through the

keyboard Two methods are available:
¢ Using the Tab key P (see detallsm
¢ Clicking in the Data Window (see details
Applying a constraint to the cursor movement (optional).
You can apply a vertical or horizontal constraint to the cursor n‘m
the copy precisely. Use the spacebar to do so. See chapter "
pTong one axig on page 98. |

You can create additional copies of other elements by going back to step 2.

Ending the tool action.
Validate or put the tool aside to end the tool action (depending on the interface). See
chapter "How do you end a tool action?” on page 158.

Practical exercises:
A house / The peaks / Step 5a
. A tiled floor / Create geometric shapes / Step 3
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¢

Multiple copies with a copy offset and rotation

==

Reference point (default) Reference point (after repositioning)

Nombre de copies= 5 ; Décalage x=0, y=5, z=0; Rotation x=0, y=25, z=0

Usage:

1.

Selecting the element to duplicate.

Click with the object selection accessory on the object to duplicate. It becomes
the current object.

Selecting the Duplication tool.
Click on the icon depicting the Duplication tool in the Tools Palette.

Changing the reference point (optional).

The reference point designates the rotation axis passing point.
To do this, you need the reference point selection accessory X (seLlHew-te-seJ-eeLaJ
pelection accessory?”jon page 104)]

The cursor takes the shape of a cross, allowing you to set the reference point to the
desired location on the original object.

The center of gravity of the original object can be designated as the reference point.

Specifying the number of copies.

You will set this value using the keyboard. Access the Data Window, then enter the

values through the keyboard. Two methods are available:

¢ Using the Tab key P57 (see detailson page T09]]

¢ Clicking in the Data Window (see defails bn_page 109).
If you enter a number N, you will get N times the original object (not the
original object + N copies).

Specifying the copy offset.
The Data Window at the bottom left of the screen displays the X, Y, and Z offset
values of each copy of the object. Access the Data Window, then enter the values
through the keyboard. Two methods are available:

¢ Using the Tab key =5 (see detailsfon page 109)]
¢ Clicking in the Data Window (see details bn_page
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6. Specifying an angle of rotation (optional).
The Data Window at the bottom left of the screen displays the X, Y, and Z rotation
angle values of each copy of the object relative to the previous. The object turns
aronnd the axis.
Access the Data Window, then enter the values through the keyboard. Two methods
are available:

¢ Using the Tab key F= (see detailslm
¢ Clicking in the Data Window (see details mp

7. Ending the tool action.
Validate or put the tool aside to end the tool action. (depending on the interface).
See chapter “"How do you end a tool action?” on page 158.

Copies are generated as a group of objects. Use the Ungroup tool in the Control
Panel if you want to ungroup them. (See chapter “Group-Ungroup” on

Practical exercises:
. A house / The rafters / Step 7
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a

Repeate
.
Click on thisicon to duplicate the current object along a path or on the facets of
= asurface or avolume.

¢ Multiple copies along a path

Usage:

1. Creating the path used for the duplication.

To crem see chapter
“Drawin .

Example: Reference curve

The number of copies will be equal to the number of points defining the
reference curve.

2. Creating the object to duplicated (if it does not already exist). Make sure
that it is the current object.

We will use a pyramid for this example.

3. Selecting the Duplication tool.
Click on the icon depicting the Duplication tool in the Tools Palette.

4. Changing the reference point (optional).
The reference point here designates the point on the copy that will be positioned on
the points of the reference curve.
To do this, you need the reference point selection accessory X (sebll:lgw_tc_sel.ect_aj
Felection accessory?”Jon page 104)]
The cursor takes the shape of a cross, allowing you to set the reference point to the
desired location on the original object.
The center of gravity of the original object can be designated as the reference point.

5. Selecting the reference curve to
launch the duplication.
Click on the reference curve. The
duplicated elements are displayed,
while the original object disappears.
The copies are positioned along the
curve with one copy per point
describing the curve. The reference

point of the COF_’Y is snapped to its Example of repetition along a reference curve
corresponding point of the curve.
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6. Modifying the orientation of the

copies (optional).

By default, the copies have the same

orientation as the original.

Press the spacebar to change the

orientation of the copies.

¢ 1st press: Copies are oriented along
the X axis.

¢ 2nd press: Copies are oriented
along the Y axis.

¢ 3rd press: Copies are oriented
along the Z axis. Example of repetition along a reference curve

¢ 4th press: the copies’ facets are laid
on the points of the curve.

7. Optional progressive scaling of the

copies.

You can optionally apply a progressive

scale to the copies. The first copy is

considered to have a scale of 1.

There are several ways to set this:

+ The keyboard:| Access the Data
Window, then enter the values
through the keyboard. Two A
methods are available: A

¢ Using tm (see
details : a
¢ Clicking in indow . : !
ails i Progressive scaling of the copies.

. 2 4 #0 (+/- keys of

rd) (see details El

AMAPI 3D will interpolate the size of
the intermediate copies.

8. Ending the tool action.
Validate or put the tool aside to end the tool action (depending on the interface). See
chapter “"How do you end a tool action?” on page 158.

The reference curve and the original model are transferred to the hidden scene. If
you want them to reappear in the main scene, use the Unhide tool of the Control

Panel. (See chaptef™Hide-Unhide] on page 138).
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¢ Multiple copies on the facets of an object (surface or volume)

Usage:

1. Creating the target object.
Create a volume or a surface onto whose
facets the copies will be laid.
Use the tools of the Construction Palette.

Example of a target surface

A The number of copies equal the number of facets in the target object.

2. Creating the element to be duplicated (if it does not already exist).

Here,
we decided to

duplicate a cone. ?t

3. Selecting the Duplication tool.
Click on the icon depicting the Duplication tool in the Tools Palette.

& Make sure that the current object is the one you want to duplicate.

4. Optional modification of the reference point.
The reference point designates the point on the copy that will be positioned on the
center of geometry of the facets of the target object.
The center of gravity of the original object can be designated as the reference point.

d the reference point selection accessory X (sef "How to select a]

This accessory allowing you to set the reference point at the desired location on the
original object.

5. Selecting the target object and starting
the duplication.
Click on the target object.
The copies are displayed while the original
object and the target object are sent into the
Hidden Scene.
There is now one copy per facet of the target
object. Each copy is connected by the center
of a facet (user defined) to the target object.
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Modifying the orientation of the copies
(optional).

By default, the copies have the same
orientation as the original element.

Press the spacebar to change the orientation
of the copies.

¢ 1st press: Copies are oriented along the X

axis.

¢ 2nd press: Copies are oriented along the Y
axis.

¢ 3rd press: Copies are oriented along the Z
axis.

¢ 4th press: The copies’ facets are laid on
the points of the surface.

Modifying the size of the copies
(optional).

You can increase or decrease the size of the
duplicated elements. There are several ways

to se } :
. ! Access the Data

Window, then enter the values through
the keyboard. Two methods are
available: @ @

. w key 97 (see details @ A
QS

Fhe Tunertl'— + ¢ (+/- keys of the
keyboard) (see details ¢n page 110]).

Assigning a scale factor to the size of

each copy.

Each copy / facet pair defines a scale factor

based on their relative sizes.

You can choose to assign one of those scale A

factors to all the other copy / facet pairs. WVAVAVIYS

O Click on the icon in the Mode area of the ﬂ\§§/ /‘t’\‘
Assistant Palette (or use the hotkey:

Ctrl+spacebar).

0O Then designate the copy / facet pair that
presents the scale ratio you want to
assign to all the other copy / facet
couples: You will have to select the copy /
facet couples of which the size ratio fits.
Select this reference facet with the point

selection accessory #.
this scale ratio and have it automatically
assigned to all the other copy / facet pairs.

Ending the tool action.

Validate or put the tool aside to end the tool action (depending on the interface). See
chapter "How do you end a tool action?” on page 158.
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The object orientation on themﬁﬁﬂn of the normal
to this facet (see chapter “Ori

The target object and the original object are sent in the hidden scene once the
duplication is done. Use_the Hide-Unhide tool to bring them back in the main scene
if you need to. (See chapter[*Hide-Unhide’l on page

Practical exercises:
. A house / The tiles / Step 4

. A tiled floor / Generating the tile floor / Step 2
. Teeth / Half jaw
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142 Symmetry

Use thistool to create a mirror image of an element.

i 4
Llving on one of the three orthogonal plan (

¢ | Creating the mirror image of a 2D element lying on one of the|

[ three orthogonal planes (seefon page 32%).

Thistool lets the current object keep its Dynamic Geometry properties and passes
them on to the generated object.

For more information see chapter “ d;mamLc_GmmﬂQd dn.page.]55|

o Creating the mirror image of a 2D or a 3D element that is not lying on one of the
three orthogonal planes

AMAPI 3D surrounds the element in a box whose facets define the different planes

of symmetry available.
X
/\

Usage:

1. Selecting an object or a part of it to work with.

Click on the object selection accessory to designate the current object.
To restrict the action to a part of an object, use the appropriate selection accessory

(See chaptef™The selection accessories Jon page 104)]

You cannot make a mirror image of part of a curve.

2. Selecting the Symmetry tool.
Click on the icon depicting the Symmetry tool in the Tools Palette.
A white bounding box encloses the selection.
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Moving the plane of symmetry, if necessary.

The default plane of symmetry is one of the faces of the bounding box.

You may want to choose a different plane of symmetry. AMAPI 3D lets you specify a
point which the plane of symmetry will go through This point must be set on an
existing point of the scene. You may need to create a point specifically for the
purposes of this operation.

he-symms plane,~you-will-need-th int selection accessory
L
S U d C Ul'yr

w Sils s . This accessory allows

X (see”

you to position this point.

Selecting the plane of symmetry.
Click on a face of the bounding box to designate it as the plane of symmetry.
The mirror image appears.

Making additional mirror images.
Go back to step 3 to produce additional mirror images, changing the view if
necessary.

Ending the tool action.
Validate or put the tool aside to end the tool action (depending on the interface). See
chapter "How do you end a tool action?” on page 158.

Practical exercises:

A Champagne cap / The cap’s head / Step 4

A house / The rafters / Step 5

A mouse on a piece of cheese / The mouse / Steps 3 and 5
Hull for a boat 1 (1st method: hull) / Step 3

Hull for a boat 1 (2nd method: Coons) / Step 2

Hull for a boat 1 (3rd method: ruled surface) / Step 2
Hull for a boat 2 (2nd method: Coons) / Step 2

Hull for a boat 2 (3rd method: ruled surface) / Step 2
Teeth / The jaw

A little ant / Modeling the whole head
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Creating the mirror image of a 2D element lying on one of the three orthogonal
planes

AMAPI 3D surrounds the
element by a frame whose

sides define the different axes
of symmetry.

N

Usage:

1. Selecting the element or the part of the element you want to make a mirror
image of.

Click on the object selection accessory to designate the current object.
To restrict the action to a part of an object, use the appropriate selection accessory
(See chapte

You cannot make a mirror image of part of a curve.

2. Selecting the Symmetry tool.
Click on the icon depicting the Symmetry tool in the Tools Palette.
A white rectangle encloses the selection.

3. Designating the axis of symmetry.
You can either:
O Click on the icon button in the Assistant Palette corresponding to the chosen
direction.
O Press the spacebar to toggle from one axis to the other.

4. Moving the axis of symmetry.
The possible axes of symmetry are positioned by default along the edges of the white
rectangle.
AMAPI 3D allows the axis of symmetry to go through a point not belonging to the
edges of the white rectangle. This point must be set on an existing point of the
scene. You may need to create a point specifically for the purposes of this operation.
To move the symmetry plane, you will need the reference point selection accessory

H (see [How to select a selection accessory?’ [on page 104)] This accessory allows
you to position this point.

5. Selecting the side where the mirror image will be made (if you did not move
the axis of symmetry).
Click on the side of the rectangle where you want to see the mirror image created.

6. Creating additional mirror images.
Go back to step 3 to produce additional mirror images, changing the view if
necessary.

7. Ending the tool action.

Validate or put the tool aside to end the tool action (depending on the interface). See
chapter “"How do you end a tool action?” on page 158.
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1.4.3 Rotate

Use the Rotate tool to rotate the current object.

You can define the center of rotation and the plane of rotation. t l

[Rotate-an-object by-a-giver-anglel(see below).

with-the-rotati op-certer—ang one point selected in |
the-scenel(see oh-page328).

This tool can use the Dynamic Geometry properties. For more information see

chapter “ Dynamic Geometry” ¢ page 155. |

0 Rotate an object by a given angle

Usage:

1.

Selecting an object or a part of it to work with.
Click on the object selection accessory to designate the current object.

To restrict t i j propriate selection accessory
(See chaptetThe selection acc ieg”

Selecting the Rotate tool.
Click on the icon depicting the Rotate tool in the Tools Palette.
A circle appears around the element or around the selected part of the element.

The Rotate tool is one of the tools that allows you to change the current object
while using the tool.
To change the current object while within the tool:

O Press Shift+ESC to select the object selection accessory
O Click on another object: it becomes the current object.

Dynamic Geometry properties.

Depending on how you created the current object, you can work with its Dynamic
Geometry properties. This means that you can work on one of the following four
finishing levels:

1 - Rough structure

2 - Smoothed structure

3 - Rough object

4 - Smoothed object
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In the “Dynamic Geometry” palette, click on the icon depicting the finishing level on
which you want to work.
If you decide to work on your model at finishing level “*n”, then you will no
longer be able to work on levels “1” to “"n-1" (the icon of the disabled levels will

disappear).
m For more information see chapteJ‘“DVﬁamTGEvalﬁTn‘pa'gmﬁl

4. Changing the plane of rotation.
You can change the plane of
rotation. Use the arrow keys of the
numeric keypad to change the

m chapter “Navigation”

The circle of rotation is displayed on the selected plane.
The axis of rotation is always perpendicular to the plane of rotation.

5. Defining the center of rotation.
The center of rotation is set by default on the center of geometry of the element.

It is identified by the following icon: &

= il nee eference point selection accessory X (see

This accessory aIIows you to cllck on the new position. The center of rotation will be
set on the closest existing point of the scene.

6. Setting the rotation increment value.
With the Tuner %= =#{ * (see chapter “The Tundr” on page 110),
you can increase or decrease the rotation increment of the circle of rotation.

7. Doing the rotation.
There are several ways to set this:
¢+  Mouse Tuner]Press and hold the left mouse button. Move the cursor. Release
the button at the desired rotation. (see detail

. m‘fccess the Data Window, then enter the values through the
yboard. Tw ethods are available:
¢ Using the Tab key == (see detailslm
¢ Clicking in the Data Window (see details m’

. Remote interaction

¢ The Remote Control (see chaptddhe-&enaete_m::ll_an_page_l.wj
¢ The Slider (see chapterf"The SITdgr~on page 110)}

8. Ending the tool action.
Validate or put the tool aside to end the tool action (depending on the interface). See
chapter “"How do you end a tool action?” on page 158.

3 If, while selecting the Rotation tool, you simultaneously press the Control key, AMAPI
3D will automatically generate a copy of the current object. This copy becomes the
current object and the rotation will be applied to it. The original object will reappear at the
next screen redraw.

Practical exercises:

. Intersecting pipes / Making the crossing / Step 1
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Rotate an object in view to align one point of it with the rotation center and one

point selected in the scene

You will select:

¢ Anobject to be rotated
+ Therotation center “ C”
¢ Apoint“P1" tobealigned (“ P1" belongsto the current object)
¢ Apoint“P2" (anywherein the scene) which with “ C” will define the alignment line.
P2 P2
P1
- .o/ Current
Current
. P1 object
. object
c c
Before alignment After alignment

Usage:
1. Selecting an object or a part of it to work with.

Click on the object selection accessory to designate the current object.

To restrict the—actionto—-a—p of an-object,u appropriate selection accessory

(See chapte
2. Selecting the Rotation tool.

Click on the icon depicting the Rotation tool in the Tools Palette.

A circle appears around the selected element or around the selected part of the

element.

The Rotate tool is one of the tools that allows you to change the current object
while using the tool.

To change the current object while within the tool:

O Press Shift+ESC to select the object selection accessory

O Click on another object: it becomes the current object.
3. Dynamic Geometry properties

Depending on how you created the current object, you can work with its Dynamic
Geometry properties. This means that you can work on one of the following four
finishing levels:

1 - Rough structure

2 - Smoothed structure

3 - Rough object

4 - Smoothed object

In the “Dynamic Geometry” palette, click on the icon depicting the finishing level on
which you want to work.

If you decide to work on your model at finishing level “*n”, then you will no

longer be able to work on levels “1” to “"n-1" (the icon of the disabled levels will
disappear).

E For more information see chaptelj"‘DVh'a'Pmt‘Ge'O'm'érFVLO'n‘p'a'gmil
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Changing the plane of rotation (optional).

You can change the plane of rotation. Use the arrow keys of the numeric keypad to
change the plane. (See chapter “Navigatio.

The circle of rotation is displayed on the selected plane.

The axis of rotation is always perpendicular to the plane of rotation.

Defining the center of rotation.
The center of rotation is set by default on the center of geometry of the element.

It is identified by the following icon: >‘<

You can define a different center of rotation:
O On PC: Click the right mouse button.
Or
O On Mac: Click the mouse button and simultaneously press the Option key.

The cursor switches to the following shape: >"<
Click on the new position. The center of rotation will be set on to the nearest existing
point of the scene.

Alignment.

0O Select the point "P1” as follows: hold the Shift key pressed and click on any point
of the current object

0O Select the point “"P2"” as follows: hold the Shift key pressed and click again on any
point of any object of the scene. AMAPI 3D will align the two points.

Ending the tool action.

Put the tool aside to end the action (depending on the interface). See chapter “How
do you end a tool action?” on page 158.
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144 Move

Use the Move tool when you want to change the position of an element in ﬁ h

the scene.

iy,

Although this tool doesn’t use Dynamic Geometry properties of the selected

object, it doesn’t prevent you from usi [ bject in the
future. For more information see chapter “ ‘L.

Usage:

1.

Select the element.

Using the object selection accessory , click on the element. It becomes the current
element.

Select the Move tool.
Click on, the icon depicting the Move tool in the Tools Palette.

The Move tool is one of the tools that allows you to change the current object while
you are using the tool.
To change current object while within the tool:

O Press Shift+ESC to select the object selection accessory
O Click on another object: it becomes the current object

Setting the position of the origin.

You need to set the position of the origin. It must be set on an existing point of the scene.
Click on the point to designate it: it will become the reference point for all the operations
performed within this tool. If you click in an empty area, AMAPI 3D will automatically
select the nearest point.

Specifying a movement or cursor positioning constraint:

Move the cursor; the object or its bounding box (depending the selected interface, see
chapter [Work Space”| ¢n_page 439)|follows the cursor movement. The movement is
limited to the current working plane.

E Unless you specify otherwise, the cursor can move freely in any direction. AMAPI 3D
i e cursor movement and positioning:

98.
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5. Moving and positioning the object:
The Data Window, at the bottom left of the screen, displays the X,Y and Z coordinates.
There are several ways to set the object position:
: : Move the cursor, then click (see detallm
besa ss the Data Window, then enter the values through the
keyboard Two methods are available:
¢ Using the Tab key P (see detailsm
¢ Clicking in the Data Window (see details m
. Remote interaction
¢ The Remote Control (see chaptdr “The Remate Cantrdl” on page 110).

¢ The Slider (see chapteq‘“l‘h'E'Srrd‘qr"'O'n‘pa'ge—l'rO‘)}

6. Ending the tool action.
Validate or put the tool aside to end the tool action (depending on the interface). See
chapter "How do you end a tool action?” on page 158.

E You can also access the Move tool by pressing and holding down the mouse button.
a If, while selecting the Move tool, you simultaneously press the Control key, AMAPI 3D will
automatically generate a copy of the current object. This copy becomes the current object

and will be moved with the Move tool. The original object will reappear at the next screen
redraw.

Practical exercises:
. A house / The main beam / Step 3
. A chair / The whole chair / Step 1
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745 Scale

This tool is used to change an object’s dimension, either keeping its
original proportions or distorting it horizontally or vertically.

Original object Scaled object maintaining its
original proportions

Original object Scaled object maintaining its
original proportions

Scale tool usage examples

Thistool uses the Dynamic Geometry properties of the selected object.
For more information. For more information see chapter “ Dynamic Geometry” |
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Usage:

1. Selecting an object or a part of it to work with.
Click on the object selection accessory to designate the current object. To restrict the

action to a Eart of an obi'ect; use the appropriate selection accessory (See chapter “[he |

2. Selecting the tool.
Click on the icon depicting the Scale tool in the Tools Palette.
A bounding box now surrounds the selection.

The Scale tool is one of the tools that allows you to change the current object while
you are using the tool.
To change current object while within the tool:

O Press Shift+ESC to select the object selection accessory
O Click on another object: it becomes the current object.

3. Dynamic Geometry properties
Depending on how you created the current object, you can work with its Dynamic
Geometry properties. This means that you can work on one of the following four finishing
levels:
1 - Rough structure
2 - Smoothed structure
3 - Rough object
4 - Smoothed object
In the “"Dynamic Geometry” palette, click on the icon depicting the finishing level on which
you want to work.

If you decide to work on your model at finishing level “n”, then you will no longer be
able to work on levels “1” to “n-1" (the icon of the disabled levels will disappear).

m For more information see chaptethrafFrieGeemefﬁy-Leﬁ—page—l-FrS-!

4. Reference point positioning (optional).
The reference point and the center of gravity of the object define the moving axis.
The center of gravity of the object is moved along this axis with a distance that is
proportional to the scaling applied to the object.
Position the reference point according to the desired results.

Examples:

X Reference point
° Center of gravity of the object
Object to be scaled

Center of gravity moving axis
Scaled object

X
Reference point on the bottom of the object (default position)
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Reference point on a point of another object of the scene

The reference point icon is a little cross: X
The AMAPI 3D default position is the bottom of the center of the face of the cube.

If you want to move this point you need the reference point selection accessory H (see

This accessory aIIows you to select the new p05|t|on of the reference point.

Choosing the scaling mode (proportional, horizontal or vertical).

Proportional scale Horizontal distortion Vertical distortion
(default scaling mode)

To select the scaling mode, there are two available methods: with the Assistant Palette or

E—;ﬁacebar (see chapter

Scaling.
The data palette displays the width, the height and the depth of the current object.
There are several ways to scale an object. Select the one you need from the table below.

Setting new measurements Go to step 6.1
Setting a proportional scaling percentage

Setting a target surface value Go to step 6.2
Setting a target volume value
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2

6.1

6.2

Set the measurements

The Data Window, at the bottom left of the screen, displays the width (X), the height
(Y), and the depth (Z) of the current object. There are several ways to set this:

. ing: Move the cursor, then click (see details

. Access the Data Window, then enter the values through the
eyboard. Two methods are available:
¢ Using the Tab key == (see detailsm
¢+ Clicking in the Data Window (see details pn page 109).

. Remote interaction .
. m “=#%* 4" You can toggle from one data value to another by
pressing the spacebar. You can ent data value with the +/-
keys of the keyboard (see detailsw

¢ The Remote Control (see chaptdf"The Remote Contrql” on page 110).
¢ The Slider (see chapter“The Sliddr” on page 110)

Then go to step 7.

Scaling in Percentage, Surface , Volume, Length

To access the « Percentage, Surface, Volume, Length », click on the icon El (or
press simultaneously the « CTRL » key and the « space bar » of the keyboard).
Depending the kind of the current object, the data palette displays the scaling
percentage, the surface, the volume or the length.

Press the “Tab” key to access the data palette (it is always with this “Tab” key you
will toggle from a data to another one) or click on the data to be modified.

Enter the wanted values and press the “Enter” key to validate.

Ending the tool action.
Validate or put the tool aside to end the tool action (depending on the interface). See
chapter "How do you end a tool action?” on page 158.

If, while selecting the Scale tool, you also press the Option key, AMAPI 3D will

automatically create a copy of the current object and the scaling operations will be applied

to the copy generated. The original object will reappear at the next screen redraw.

Practical exercises:

A little house / The little house’s roof / Step 4

A Champagne cap / The cap's head / Step 3

A house / The tiles / Step 3

A chair / The seat / Step 3

A playing card, a die and a token / Basic construction base
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14.6 Snap
Use the Shap tool to: e

1 — Move an object so that a point of this object is positioned exactly
(snapped to) a point of another object. Seeillustration below:

A
(current
A object))
(current
object)

2 —Move only part of the element (a point or a group of points) so that a point of the
selection is positioned exactly on a point of another object. Of course, thiswill distort

the current object:
A ’ A
(current

object) B

3 — Align an object relative to another one. Define a horizontal or a vertical
constraint to the Snap tool so as to align a point of the current object horizontally or
vertically with the point of another object.

i A
! (current
object)

A

(current
object) B

Vertical constraint

A A

(current (current
object) object)

Horizontal constraint

Thistool uses the Dynamic Geometry properties.

For more information see chapter “ Dynamic GEOmeiry’| pn page 153.
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Usage:

1. Selecting an object or a part of it to work with.

Click on the obJect selectlon accessory to designate the current object.
To restri j use the appropriate selection accessory (See

chapte mm

2. Select the Snap tool.
Click on the icon depicting the tool in the Tools Palette.

The Snap tool is one of the tools that allows you to change the current object while
you are using the tool.
To change current object while within the tool:

O Press Shift+ESC to select the object selection accessory
O Click on another object: it becomes the current object.

3. Dynamic Geometry properties.

Depending on how you created the current object, you can work with its Dynamic
Geometry properties. This means that you can work on one of the following four finishing
levels:

1 - Rough structure

2 - Smoothed structure

3 - Rough object

4 — Smoothed object
In the "Dynamic Geometry” palette, click on the icon depicting the finishing level on which
you want to work.

If you decide to work on your model at finishing level “*n”, then you will no longer be
able to work on levels “1” to “n-1" (the icon of the disabled levels will disappear).

E For more information see chapter "Dynpmic Geometry” onjpage 155. ]

4. Deflnlng a constralnt (if you want to align obJects)
| t t if you want to ali

n objects. See chapter{"Positioning |

5. Defining the point to snap on the object.
Click on a point of the current object.

6. Define the Snapping point.

Click on a point of another element of the scene: This is the point to which the point

selected on the current object will snap to.

¢ If no constraint was defined: The current object will move and be snapped to the
snapping point.

¢+ If you set a constraint: The point selected on the current object will be aligned
horizontally or vertically with the snapping point of the 2nd object (depending on the
constraint defined).
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7. Ending the tool action.
Validate or put the tool aside to end the tool action (depending on the interface). See
chapter "How do you end a tool action?” on page 158.

You can use other types of constraints with the Snapping tool:
¢ An existing point
¢+ A point along a segment
¢ Constraint lines

(See chapter™

a Snapping a point or a group of points of an object onto a point of another object achieves
the same result as pulling a point or a group of points of an object using the Stretch tool
while holding down the Shift key so that the cursor snaps onto a point of another object.

See chapter “Stretch{ on page 268 See %r movement and positioning Constraints

/ Snapping the cursor on existing points’

a If, while selecting the Snapping tool, you simultaneously press the Control key, AMAPI 3D
will automatically generate a copy of the current object. This copy becomes the current
object and the tool action will be applied to it. The original object will reappear at the next
screen redraw.

Practical exercises:
. A little house / The little house’s roof / Step 1

. A house / The peaks / Step 5b
. A house / The main beam / Step 2
. A house / The rafters / Step 4
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74.7 LayOn

Use the Lay On tool to lay a facet of an object onto the facet of another w
object. b

The two elements will remain distinct objects.

lllustration of the use of the Lay On tool

This tool does not use Dynamic Geometry properties. In fact, it will delete the

D.G. properties (if any) of your object, and you will no longer be able to use the
features of D.G. to modify your object. (AMAPI 3D will not display the palette
described above for this object).If you want your object to retain its D.G. properties, do
not use any of these tools on it. For more information see chapter “ [Pynamic |
[Geometry™ [gn page 155

Usage:

1. Selecting the element you want to move.
Using the object selection accessory ™, click on the element you want to move.

2. Selecting the Lay On tool.
Click on the icon depicting the Lay On tool in the Tools Palette.

3. Designating the facet.
AMAPI 3D selects the lowest facet of the object by default.
Click on a different facet if necessary. It turns red.

4. Selecting a target facet on another element of the scene.
Click on a facet of another element of the scene.
The selected facet of the current facet is laid flat onto the facet of the second object
(center of facet to center of facet).

In this example, the base of the pyramid is laid
onto one side of the cube.
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The normal of the facet of the second object will determine on which side
the current object’'s facet will be laid onto. In the case of a closed object,
normals are usually oriented toward the outside of the object. But in the case of a 3D
surface, you may need to change the orientation of the normal of the target facet to place

the current object correctly. (See chapter “Orienting the norma.

Ending the tool action.
Validate or put the tool aside to end the tool action (depending on the interface). See
chapter "How do you end a tool action?” on page 158.

Practical exercises:
« A cone on a sloping plane / Put the cone on the sloping plane
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748 Weld

The Weld tool is used in two completely different cases:
1. When you want to weld two or more elements together: the welded \'/
elements become a single entity
2. Weld several points of the same object Use the Weld tool when you
want to merge several selected points into a single point. This point
will replace the other ones and will be positioned at the center of the
geometry of the selection. You can:
Weld selected points on an object.
Weld all the nearest points of an object.

This tool does not use Dynamic Geometry properties. In fact, it will delete the
D.G. properties (if any) of your object, and you will no longer be able to use the
features of D.G. to modify your object. (AMAPI 3D will not display the palette
described above for this object).If you want your object to retain its D.G. properti
not use any of these tools on it. For more information see chapter “ dﬁﬁiﬂ
|Geometry” |dn page 155}

o Welding different objects together

Welding objects together will transform them in to a single entity (but it will not distort
them).

& You cannot weld together closed curves and open curves having no common point.

Usage:

1. Select the Weld tool.
Click on the icon depicting the Weld tool in Tools Palette.
The Lasso cursor is displayed when you select the Weld tool.

2. Select the elements to weld.

AMAPI 3D displays the group-of-points selection accessory e
With it, select at least one point of each object to weld.

E—

_asso selection of at least one point of each
Jbject.

341



Modeling tools / Assembly / Weld

The objects are welded. There is now only one object
{entity). The sphere and the cube are displayed in
yan, the color of the current object.

m Welding automatically eliminates the redundant points.

Welded objects can not be “unwelded”. You must undo the operation (Ctrl+Z
on PC; Command+Z on Mac; or select Undo in the Edit Menu) if you make a
mistake.

Ending the tool action.
Validate or put the tool aside to end the tool action (depending on the interface). See
chapter "How do you end a tool action?” on page 158.

3 If, while drawing curves, you mistakenly created two different curves where you
wanted only one, weld those two curves together. They WI|| become one single
curve. But remember that A hat do not share a
common point (see chapte

Practical exercises:

« A Champagne cap / The cap’s head / Step 5

. A Champagne cap / Head and body assembly

« Ahouse / The peaks / Step 6

. A house / The rafters / Step 6

« Alittle ant / Constructing half of the head / Steps 3 and 4
. A little ant / Modeling the whole head
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o Welding points within an object

¢

Welding selected points

Welding several points of the same object means to merge the selected points into a
single point. This point will replace the other ones and will be positioned at the center
of geometry of the selection. The shape of the element will be modified.

Usage:

1.

Selecting the element or the part of the element to be welded.
Click with the object selection accessory on the element to be selected.

Selecting the Weld tool.
Click on the icon depicting the Weld tool in the Assembly palette.
The Lasso cursor is displayed when the Weld tool is selected.

Selecting the points to weld.
Surround the points using the Lasso.

Ending the selection.
Press the Return key to end and validate the selection. The selected points will
be merged into one, positioned at the center of the geometry of the selection.

In this example, the four points of the top of the

IT' o // sube are welded together, transforming the cube
\I"/ﬁ / [N nto a pyramid.
/

Selection using the Lasso

Ending the tool action.
Put the tool aside to end the action (depending on the interface). See chapter
“How do you end a tool action?” on page 158.

You can weld two objects together into one single object, and then weld points
of the new single object together.

This sphere and this cube were welded together into a
single object (See paragraph Welding different objects
rogether).

——

Selecting points of the same object using the Lasso.

The selected points are merged into a single point.
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Now, you can put the tool aside or do a new welding.

See Practical Exercise:
. A little house / The little house’s roof / Steps 2 and 3.
. A cone on a sloping plane / The cone / Step 3
. A house / The peaks / Step 2

Weld the nearest points

The Weld tool gives you the option of welding the closest points of an object. You set
the maximum distance which determinesif two points are close or not.
This tool must not be confused with the Decimation tool ((See chapter « [Decimate]»

pTPRGETE

Usage:

1. Selecting the element or the part of the element to be welded
Click with the object selection accessory on the element to be welded.

2. Selecting the Weld tool.
Click on the icon depicting the Weld tool in the Assembly palette.

3. Specifying the maximum distance between two “close” points.
The data palette displays the distance. There are several ways to set this:
Access the Data Window, then enter the values through the
keyboard. Two methods are available:

+ Using the Tab key == (see details[onpage 1097
ﬁ'ﬁﬂ in the Data Window (see details pn_page 109).
ok F i " (+/- keys of the keyboard) (see detallm)

Now, you can leave the tool by going to the next step, or make a new welding.
4. Ending the tool action.

Put the tool aside to end the action (depending on the interface). See chapter
“How do you end a tool action?” on page 158.
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74.9 Unfold

Use the Unfold tool to create a 2D flat, unfolded version of your 3D
object. For instance, if you create the 3D model of a paper cube, the @
Unfold tool will create the flat 2D parts (or pattern) for constructing the
cube.

The unfolding operation is a 3-step process:

1. Select the edges along which the cutting will be done.

2. Select the facet from which the unfolding will be made.

3. Check the connections between the points and facets of the original model (in 3D)
and the points and facets of the resulting pattern (in 2D)

Cut edges

Corresponding points

This tool lets the current object keep its Dynamic Geometry properties but does
not pass them on to the generated object.
For more information see chapter “ Qynamic Geometry” |dn page 155|
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Usage:

If the current element has already been unfolded and you select the Unfold tool again,
you will automatically work on the unfolded version. See the section on corresponding
points to see how to work on a pattern.

1. Selecting the element to Unfold.
Click with the object selection accessory on the element you want to unfold.

2. Selecting the Unfold tool.
Click on the icon depicting the Unfold tool in the Tools Palette.
AMAPI 3D opens a sub-palette of tools that you will use during the different steps of the
unfolding process.

3. Designating the cut edges, if necessary.
If no cut edges are selected before launching the Unfold tool, AMAPI 3D will select them
automatically.
You can choose to:

. . Have the cut edges go through the horizontal edges.
AMAPI 3D allows you to designate the horizontal edges as cut edges (if there are
any).
There are two ways to select them:
O Through the Palette: Click on the icon button depicting the horizontal axis in
the Palette.
Or
O Through the keyboard: Press the spacebar.

3 . Have the cut edges go through the vertical edges.
AMAPI 3D allows you to designate the vertical edges as cut edges (if there are any).
There are two ways to select them:
O Through the Palette: Click on the icon button depicting the vertical axes in the
Palette.
Or
O Through the keyboard: Press the spacebar twice.

Have the cut edges go through specific edges.
AMAPI 3D allows you to select the individual edges along which the object will be cut
(surrounding edges with the Lasso or point by point with the Bullseye).
Always press the Return key to validate the selection.
To change the selection accessory, you can either use:
0O The Palette: Click on the icon depicting the tool in the Palette.
Or
0 The mouse:
On PC: Click the right mouse button.
On Mac: Press the Option key and simultaneously click the mouse button.
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If you did not select enough edges to correctly unfold the shape, AMAPI 3D will
automatically select additional edges.

. n Deselecting edges.
You can deselect automatically all the cut edges previously selected. Click on the
Deselect tool icon in the sub-palette.

n Designating the starting facet (optional).

If you do not select a starting facet for the cut before launching the operation, AMAPI 3D
will select one automatically.

The goal here is to select the facet from which the shape will be unfolded.

To do this, you must take the facet selection accessory #% available in this tool (See
chaptef “"The selection accessories”jon page 104)
With it, you will select the facet (of the current object) from which the unfolding will begin.

- Unfold.

Click on the Unfold icon in the Unfold sub-palette
The original object is still displayed, unmodified, along with the flat unfolded pattern

Visualizing corresponding points and facets between the original 3D object and
the unfolded pattern.
. Visualizing corresponding points.

e,
Once the model is unfolded, the point selection accessory 2 displayed. Use it to
see the corresponding points between the 3D model and the pattern:
O Click on a point on the pattern (or on the 3D model). The corresponding point on
the 3D model is highlighted (or on the pattern).
O Click on other points to highlight their counterparts.
. Visualizing corresponding facets.

To do this, you must take the facet selection accessory #* available in this tool (See
chapter™ire setectiorratcessorfes o page 19+);
This selectionm accessory attows you to Sele acets either on the 3D model or on the
unfolded pattern. The corresponding facet on the other object is highlighted.

Ending the tool action.
Validate or put the tool aside to end the tool action (depending on the interface). See
chapter "How do you end a tool action?” on page 158.

Practical exercises:
«  An acoustic baffle / Unfolding the baffle box
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1.5 Advanced tools

Thisis a palette of advanced tools complementing the main tool palettes. You can find it
in the menu. It can only be accessed through the Tools/ Advanced tools menu item.

75.1 Bezier

This command is used to create Bezier splines.

71.5.2 Orienting the normals

The normal of a facet determines its orientation, either external or internal. Normally,
facets are oriented toward the outside of the object. Use this tool if you want to
visualize or modify the orientation of a facet:

This feature can_a be accessed ti% Control Panel
(see chapter “ Gei : ; ; (

Usage:

1. Using the object selection accessory ™, click on the element you want to work
with.

2. Select the “"Orient normals” command
The cursor # is displayed.

3. You can reverse the orientation of all the facets at once.
Press the Return key before proceeding to any other operation.

4. Click on a facet to display its normal orientation.
A short line indicates the orientation of the normal. If necessary, rotate the view to get a
clear view of the normal’s direction.

5. Press the spacebar to reverse the normal orientation.
You can then go back to step 3 if necessary.

6. Ending the tool action.

Validate or put the tool aside to end the tool action (depending on the interface). See
chapter "How do you end a tool action?” on page 158.
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71.5.3 Closingan object

This is a generic tool for closing shapes. You can use this tool if, for instance, you extruded a
closed curve and forgot to cap the extremity. You can close any opening of a shape, including
openings due to deleted facets (see chapt§r "Open shapes 0Sed shape§” on page

1.5.4 Reversingacurve

This tool is used to reverse the direction of curve.

7155 Cuthbyplane

This tool is combination of two tools: Cut and Extract Curve. It creates the section curves of a
profile.

First indicate the starting point of the sections, then the end point. Finally indicate the interval
between each section.

] A\

e
Original sphere Sphere cut by plane
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7.6 NURBS mode

AMAPI 3D supports two dlfferent object creation (drawing) modes: polygonal mode and
Q information on those modes, see chapter ‘[Polygonal and NURBS |

You can switch from one mode to another as follows:

. Selecting "NURBS Mode” in the “Edit” menu.

. Clicking on the "NURBS” or “"POLY” button in the "Menu” area of the Assistant Palette.
. Using the hotkeys (on PC: CTRL+B, on Mac: Command+B).
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8 Rendering

Rendering and animation features are grouped together in a single module
called the “ Animation & Rendering” module.

You can enter this module by clicking on the bg icon in the “ Mode” area
of the Assistant Palette. Or you can press the spacebar to toggle from
“Modeling” modeto “ Animation & Rendering” mode.

A new tool palette containing the tools used for high quality rendering will
be displayed. The Rendering module has three parts:

= Materials
g
‘i Lightimg

g Cameras
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8.1 Definitions

RENDERING computes and displays a scene. Computations are based on pre-defined algorithms
that take into account: the geometry of the objects (i.e., modeling), the materials applied to
those objects (e.g., metal, marble, wood), the lighting, the point of view and, finally, the
interactions between these elements (e.g., shadows, reflections, etc.).

A MATERIAL determines the appearance of the surface of a simulated material. It is defined by
one or more layers: the uniform level zero layer and a superposition of upper level
layers. Upper level layers can be made up of textures or mappings.

LIGHTING is the propagation of rays of light coming from a natural or artificial light source.

The POINT OF VIEW is what is displayed in front of the user. The point of view is determined b
the eye position, a target point (defining the sight direction. See chapter ‘L point of view (Eve — |

[Farget poing[“on page 134 3nd a field of vision.

A camera is the instrument used to set the point of view.

8.2 Rendering parameters

The Rendering parameters are defined through a dialog box opened by:
. The “Rendering” menu.
. The “Rendering” editor.
. The keyboard shortcut (PC: Cirl+1; Mac: Command+1)
For more information, see chaptek=Einalizati ingl’
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8.3 Material Editor

With the Material Editor, you can: Py
Assign a material to one or several abjects of the scene. (i
Create a brand new material.

Create a new material by modifying an existing material in the Material
Catalog.

Control the assignment of materialsin the scene.

At all times you can see the resulting effect in the real-time rendering
preview window.

To select the Material Editor, click on the icon depicting the “ Animation &
Rendering” palette or in the Control Panel.

Catalog of Materials

Current material/object

Preview

o+ o0

Upper level layers control dialog

Pe o3 Materials
: X parameters tuning

o I T T

U S S S S S S S §

¢« 4 ¢ ¢ 0 O

Active styles
,.-.’
Functions panel
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8.3.1 Definitions

A MATERIAL determines the appearance of the surface of a simulated material. It is described by
one or several layers: the uniform level zero layer and a superposition of upper level
layers (textures or mapping). The upper level layers can interact with the lower level layer.

The uniform level zero layer is described by the following characteristics: the ambient color,
the diffuse color, the shininess, the transparency, the reflection, and the refraction.

A 3D TEXTURE algorithmically describes the structure of a pattern in three dimensions. An
object to which you apply a 3D texture is “sculpted” in this material. You can modify the
parameters defining this structure (scale, perturbation, octave, orientation, etc.). You can also
define the colormap of a 3D texture.

A 2D TEXTURE algorithmically describes the structure of a pattern in two dimensions. You can
map a 2D texture, and modify the parameters defining its structure (scale, perturbation, grain,
etc...), and also define its colormap.

A 2D texture is mapped to the surface of an object. You can control certain parameters such as
the type of mapping, the rotation, the placement, and the scaling.

MAPPING is the projection of a bitmap image or of a 2D texture onto the surface of an object.
There are different mapping types depending on how the image is projected and on the
interaction between the projection and the object’s surface. You can modify other parameters
(scale, repetition, orientation, etc.).

The sTYLE defines a different way (“artistic rendering”) of drawing an object. It is characterized
by a contour line and a fill color.

The CATALOG OF MATERIALS stores material files that will be used later (e.g., oak wood, gnarled
wood, blue marble, tile floor, etc.).

The SCENE MANAGER is a tool used to nmrials used in a scene (see chapter
“Scene Manager / Classification by materi |

354



Rendering / Material Editor

Layers

Tuning parameters

Material

Uniform layer (level 0)

(ambient color, brilliance, transparency...)

Upper
level
layers

3D Texture:
3D algorithmic pattern

3D structure parameter pattern
(density, perturbation, proportion...)
+
Color ramp
+
Influence on the layer below
(channel, operator)

Bitmap picture
mapping

Mapping type
(sphere, cylinder, plane...)
+
Mapping parameters
(positioning, orientation, scaling...)
+
Influence on the layer below
(channel, operator)

2D Texture:
mapped 2D algorithmic
pattern

(This texture allows you
to set algorithmic
parameters as well as
mapping parameters)

2D structure parameter pattern
(density, perturbation, proportion...)

+
Color ramp
+
Mapping type
(sphere, cylinder, plane...)
+
Mapping parameters
(positioning, orientation, scaling...)
+
Influence on the layer below
(channel, operator)
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8.3.2 General principles

O Material Editor - Scene manager (Materials)

THE MATERIAL EDITOR MODULE is used to create or modify a material. You can create a
brand new material or rework an existing one from the Material Catalog.

THE SCENE MANAGER (“Materials” thumbnail) included in the Control Panel is the tool whic

manages the materials of the scene (see chapterlClassification by materibl” on page 125).

3In some cases, it may be useful to open both the Scene manager and the Material Editor. In
this case, you will have to open the Scene manager (“Materials” thumbnail) again.

0 Assignamaterial already used in the scene
If you want to assign a material already used in the scene to an object, it may be better to use

the Scene Manager’s tool for managing the material in the scene (See chapter| "Classification by

O Assignamaterial from the catalog to several objects of the scene

If you want to assign the same material to several objects of the scene, it may be
advantageous to group them first. This way they will reference only one material, and any
modification of this material will be applied to all of the objects (even if they have been
ungrouped).

If the objects are ungrouped and you want to assign a different material to one of them, you

must change its material (not modify it) (see chaptef“DuUpIicatng a mater|a[ on page 359).

If you assign a material directly from the catalog to an object, AMAPI 3D adds it to the
materials list controlled by the Scene manager.
That means if you assign the same material to different objects x times, the Scene manager
will store the same material x times with different names, and if you modify the material of one
of the objects, only that object will have its material altered.

Create a brand new material

1. Open the Material Editor.
2. Make sure the object you want to work with is the current object. Its material becomes the
current material.
3. Itis up to you to set the level zero layer parameters (color, brilliance ...).
4. Next you can create upper level layers (3D texture, 2D texture mapping, or image
mapping).
¢ For each “3D Texture” or “2D Texture” layer, you must choose a primary texture
(wood, marble, ...) to be used as a basis for working.
¢ For each “Image mapping” layer, you must choose the picture to be mapped.
5. For each upper level layer, you must specify its influence on the layer below.
6. Then, you will adjust the parameters to customize the new material.

O
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O

Modify a material from the catalog

Open the Material Editor.
Choose the material in the catalog, either in the “Primary materials” directory, or in another
materials directory.
Drag the material to be modified onto one of the objects in the scene. It becomes the
current material and will be added to the materials list controlled by the Scene manager.
The material is already defined. It may have one or several layers (textures or image
mapping). You can:

¢ Add a new layer.

¢+ Delete a layer.

¢ Modify the parameters setting of each of them.
Save this new material if you think you might need to re-use it in another scene.

Modify a material already used in the scene

Open the Material Editor.
Make sure the object you want to work with is the current one. Its material becomes the
current material.
The material is already defined. It may have one or several layers (textures or image
mapping). You can:

¢ Add a new layer.

¢+ Delete a layer.

¢+ Modify the parameters setting of each of them.
Save this new material if you think you might need to re-use it in another scene.
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8.3.3 The Preview

o Thedisplay

The central area provides an interactive preview
of the rendered scene. You will be able to see how
the material looks applied to an object while you
are adjusting its parameters.

AMAPI 3D assigns a default material to all the
objects.

The Preview calculation has been optimized to
make the computation and the display very fast
while you are tuning the materials.

The preview display does not take into account
the following parameters:

The size of the rendered picture

Anti-aliasing

Shadows

For more information about the finalization parameters, see chapter LFme-Hea%m—and—sawng—l

on page 365

By clicking on the “Compute & Display” icon, you wilm
marameters (see chapter *

m You can reduce the display time of the Preview by disabling raytracing and
shadows parameters (see chapter[ Preview preferences” pn page 364).|

| At any time, you can request a new preview rendered dm tekdt
“Repaint” icon or by pressing the “Enter” key (see chapt .

O Navigation
You may need to use the navigation arrows to view the scene from a different angle (see
chaptef “Navigationl’ on page 91)]

You can also create a new point of view, and change the point of view by using the icon

(See chapter“‘PoTn‘buf‘vrevr(‘Eyeﬁarga-pwrtp‘“on-pa'g'e-ﬁ#)}

o Edge smoothing

A slider allows you to specify the break angle between two adjacent facets. If the angle
between the two adjacent facets is less than the break angle, the two facets will not be
smoothed.

A null value generates flat rendering, a 180° angle value smooths all edges.
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8.34 Current material and current object concepts

Current object

You open the Material Editor with the current

j p) (voir " 4

A small thumbnail at the top left

of the dialog box displays this object; its name is
written in white.

Surfl

Current material

The material of the current object becomes the current material: this is this one you will
modify.

The name of the current material is written at the righthand side of the thumbnail.

The Material Editor displays all its parameters.

All the objects in the scene with the same material will be affected.

If there are several objects with the same material in a scene and you want to modify the
material of only one, you must separate it from the other by duplicating its material (See
chaptef “Duplicating a materigl” beloW).

Changing the current object or material

You can change the current object (or material) at any time.
Two methods are available:
¢ Method 1 (selection in the scene)
Click directly on the object in the preview area. You may need to use the navigation

arrows to view the scene from a different angle (see chapterf"Navigation|on page 91).

¢ Method 2 (selection by name)

1. Click on the icon (in the Ccommands bar at the bottom of the Material Editor).
The list of the objects of the scene will appear.
2. Drag the cursor until it reaches the one you want, and click again to validate.

Modifying the name of the current material

AMAPI 3D names each new material as “Mat” (default) and numbers it according to its
order of creation.
You can change the current material’s name by clicking on it and entering a new name.

Then, %Iog, you can give it another name (see

chapte

Duplicating a material

This operation must be done if the same material is assigned to several objects and you
want to change the material of only one object.

Material duplication is, in fact, the creation of a new material which is identical to the
current one.

To do this, just click on the “Duplicate” button.

This new material has the same name as the original material, but incremented by one.
This name will be added to the materials list of the current scene.

This new material becomes the current material due to the fact it is assigned to the
current object.
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After material duplication, the current object will have its own material which can be
modified independently.

You can change the name of this new material (see chapter “[odifying the name of the |
kurrent materiall on page 359\

h

Be sure the current object is not grouped with others before opening the Material
Editor.
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8.3.5 The Catalog of Materials

The Catalog of Materials indexes all the material files saved on the hard disk. You can
assign one of these materials to any object of the scene. You can also save your own
materialsin the directory.

a

Changing the directory

AMAPI 3D provides an assortment of pre-made materials organized into themes.
. The catalog displays all the materials from a directory. You can browse it to assign
a material to the current object, or to save new materials. “Primary materials” is
the default directory. You can use these materials as is or use them as a base for making
new materials.
1 method:

1. Click on the ‘ icon. The directory list will appear.

2. Drag the cursor toward the one you want and lick again to validate the selection.
2" method:

Press the spacebar and follow the instructions in the dialog box.

Browsing the catalog
There are several ways to browse the pages of the Materials Catalog.

¢ Displaying a page of the catalog

A thumbnail displays each material file of the current directory.
If you click on one of them AMAPI 3D surrounds it in yellow and displays its name in an
editable window.

¢ Scralling through the pages of the catalog

_3] Scrolling through the pages of the catalog replaces the entire line of
thumbnails (a page) by the next page or the previous page.

You can:

O ﬂﬁﬁﬁgjr (the + - keys of the numeric keypad) (see chapter “[he Tuner "- / +7|

0 Enter a page number: A box displays the current page number in the Catalog. Click on
the box and type the number of the page you wish to see. Press Enter to validate and
see the page.

O Use the scrolling cursors: Click on the right arrow to display the next page or click on
the left arrow to display the previous page.
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Assigning a material from the catalog to an object
You can assign a material from the catalog to the objects of the scene.

Assigning a material to an object:

1. Select a materlal directory (see chaptef~"Changing the diFectory] on page 361).

0 choose a materia

3. Place the cursor over the thumbnail which depicts this material, then press and hold
the mouse button.

Move the cursor into the Preview window and place it over the object to be textured.
Release the mouse button.

v

Assigning a material to all the objects of a group:

See C ap er I_M

1. Select a materlal directory (see chaptef "Changing the directory|” on pag
2. 0 choose a material to be applied (see chapter %

3. PIace the cursor over the thumbnail which depicts this material, then press and hold
the mouse button.

4. Move the cursor into the Preview window and place it over an object of the group to be
textured.

5. Press and hold the “Shift” key before releasing the mouse button.

Each material assignment creates a new material in the scene’s materials list.

If you assign the same material x times to different objects, the Scene

manager will consider them to be x materials with the same name. If, afterwards
you modify the material of one of these objects, only this object will be alltered because
the other ones have different materials (even though they have the same name).
If you want to assign the same material to several objects of the scene, it would
be better to group them first. This way they will reference only one material, and any
modification of this material will be applied to all these objects (even if they have been
ungrouped).

Saving a material in the catalog
m If you wish to use a material of the current scene in another scene, you will have

to save this material in a materials directory.

15* method:
1. Select a materlals dlrectory (see chapter i i A .
2. e you want to save (see chapter ["Current]

3. CI|ck on the “Save" button. AMAPI 3D stores the material as a material file in the
current materials directory. You will be asked to specify a name.

2" method:
1. Select a materials directory (see chapter|["Changing the directory” on page 36&m
2. Make sure the current material is the one you want to save (see chapter

atalog until you ;ln; an empgy box (see chapterf "Browsing the catalog] on

Then click on this box.
4. AMAPI 3D stores the material as a material file in the current materials directory. You
will be asked to specify a name.

A Be careful to index your materials and save only those which might be useful.
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O Renaming amaterial from the catalog

1. Click on the box of the catalog which contains the material to be renamed. AMAPI 3D
surrounds it in yellow and displays its name in the editable area.
2. Click in this area, enter a new name, then validate by pressing the “Enter” key.

0 Deleting a material from the catalog
- You can delete a material from the catalog. Be careful: this operation permanently

erases the file from the hard disk. You will not be able to recover it.

1. Click on the thumbnail which depicts this material, then press and hold the mouse
button.

The cursor icon is changed to a hand: this allows you to move the cursor to the trash.
Release the mouse button when the cursor is over the trash.

The box is empty, the file is deleted.

il N
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8.3.6 The Command bar

1. Objects list 5. Compute and display the rendering
2. Preview preferences 6. Rendering parameters

3. Repaint 7. Cancel

4. Point of view 8. Validate

O Objectslist

At any moment you can change the current object (and the current material too).
Two methods are available:

15t method (selecting in the scene)
Click on the object directly in the display area of the scene. You can use the navigation

arrows to view the scene from a different angle (see chaptgr"Navigatiofon page 971).

2" method (selection by name)

1. Click on the “Objects list” icon (in the Command bar at the bottom of the Material
Editor). The Objects list of the scene will appear.

2. Drag the cursor until it reaches the object you want, then click again to validate.

O Preview preferences
To reduce the display time of the Preview, AMAPI 3D allows you to optionally
disable the following calculations:

¢ Ray Tracing
¢ Shadows display
These are only Preview options. They do not affect the full image rendering.

O Repaint

I At any time, you can request a new preview rendered display by clicking on the
“Repaint” icon or by pressing the “Enter” key.

o Pointofview

"W The Point of View specifies what the user can see. The Point of View is defined by
L the observer’s eye and a target point defining the eye direction and the field of
view,
You can save the current Point of View and recall it again to look at the scene under the
same conditions.
The Rendering interface “Point of View” icon works exactly like the “Point of View” icon

from_the Control panel ¥ . See chapter “LPumi—o'f—vi-evv—(-Ey-E?'Fa-ngm—pumtJ”l-un—pa-ge—l

¢ To save the current Point of View, see chapter
¢ To recall a Point of View, see chapter
¢ To delete a Point of View, see chapter
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Compute and display the rendering
The rendering display is different of the preview (See chapter “Th|

page B58) becalse it includes all the rendering finalization parameters, such as
the picture’s size, anti-aliasing, and shadow calculations. For more information
about the finalization parameters, see chapter “Finalization and saving’m

The final render takes longer to display than the preview render.

To display the final rendering, click on the "Compute and display” icon.

Finalization and saving

You set the parameters of the final rendering through a dialog box. You can save
the final rendered picture. Click on the icon depicting this function to get the
dialog box. You can access it through the “Render” menu, or through a keyboard
shortcut (PC: Ctrl+]; Mac: Command+1]).

¢ Camera

You can select camera 0 or 1 (if 1 or 2 cameras were created) and display the camera’s
view in the Viewer window. This will also be the view used for still image rendering and
animation.

¢ Anti-aliasing

This feature gets rid of the “jaggies” surrounding shaded shapes.
Select the level of anti-aliasing you want (from 0 to 3)

The use of anti-aliasing increases the rendering time.

¢ Shadows
Check this box to compute and display shadows.

+ Automatic smoothing

A slider allows you to tune the break angle between two adjacent facets. If the angle
between the two adjacent facets is less than the break angle, the two facets will not be
smoothed.

A null value generates a flat rendering, a 180° angle value smooths all edges.

¢ Background color
Specifies the background color to be used during rendering.

¢ Background image

Check this box to display a background image when rendering the scene. The image is not
visible when modeling, but is displayed in the preview window of the Material Editor and in
the rendered image.

¢ Environment

Check this check box if you want to add an environment picture which will be reflected by
all the objects of the scene. This effect is visible only in the Material Editor preview
window and while rendering.
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¢ Fog

You can use a slider to adjust the fog density.

Do not use a black background: the objects will disappear.

¢ Imagesize

You set the rendered image size in pixels.

¢ Compute and display the rendering
The rengering ﬂisEIay is different from the preview (see chapter “The Pfeview” |

on ause it includes all the rendering finalization parameters,
such as the picture size, anti-aliasing, and shadow calculations. For more
about the finalization parameters, see chapter “Finalization and saving”

.l".-. -
Preview
'

The finalized rendering display time is longer than the preview display time.

To display the final rendering, click on the "Compute and display” icon.

¢ Finalization and saving
m You set the parameters of the final rendering through a dialog box. You can

save the final rendered picture and specify the picture file format (PICT, BMP,
JPEG, or TGA), the file name, and the destination folder.

¢ Defocus Dei support

Defocus Dei is a utility that computes a depth of field from an already rendered image so
as to make it more realistic.

Cancel

Click on the “Cancel” button to leave the Material Editor without saving the
modifications you made.

Validate

The “Validate” button applies the current material to the current object and leaves
the Material Editor. Its name will be added to the material list of the current scene
(this list is controlled by the Scene Manager see chapters “Th r

pnpage 114 and [Tlassification by materigl’ on page 125)} If you do not save the current

material, it will not be displayed by the Catalog.

alf you later decide you need to reuse this material, you can reload your file and save
this material in the catalog.
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8.3.7 Theuniformzero level layer

When opening the Material Editor, AMAPI 3D

-

) ¥ automatically opens the Catalog of Materials and
f,»-' = the main window with a dialog box which allows
Q’ LS you to set the uniform zero level layer parameters:
r‘.} P diffuse color, ambient color, specular reflection,
e W transparency, and refraction.
e

o Diffuse color

The diffuse color is the color that the object reflects when lighted by a direct light
(daylight or artificial light). This color will be mixed with the specular color.
To modify the diffuse color:
1. You can choose between two interfaces to select the color:
¢+ The triangle of colors: Place the cursor over the sampling circle and press and
hold the mouse button. The triangle of colors will appear. Drag the cursor toward
its base to select the saturated color, then choose the shade in the triangle itself.
Release the mouse button. To cancel, release the mouse button outside of the
triangle of colors.
¢+ The standard dialog box : PC ( Double-click on the sampling circle); Mac (Option
click on the sampling circle). Choose the color per its instructions. Click on the
“OK" button if the color setting is OK. If not click on “Cancel”.
2. You can then tune the color proportion with the slider or by directly entering the value
in the appropriate data window on the right hand side of the slider.
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Ambient color

The ambient color is the color of the object in the darkness. (In the complete dark, only

the ambient light is used. If the ambient parameter is set to none, the object is not

visible).

1. You can choose between two interfaces to select the color: the triangle of colors or the
standard dialog box (for details see chapef “Diffuse cologf’ on page 367)).

2. You can then tune the color proportion with the slider or by directly entering the value
in the appropriate data window on the right hand side of the slider.

Shininess

Shininess is the capacity of an object to reflect light. Shininess is defined by the color, the
intensity, and the size of the halo of reflected light.

For instance:

A polished surface has a small and intense reflection.

A matte surface has a wide and weak reflection.

¢ The Specularity

The Specularity sets the color and intensity of the reflection of an object.

1. You can choose between two interfaces to select the color: the triangle of colors or the
standard dialog box (for details see chapefDiffuse coloff on page 367).

2. You can then tune the color proportion with the slider or by directly entering the value
in the appropriate data window on the right hand side of the slider.
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¢ The Spread

The Spread sets the size of the reflection.
You can set the value using the slider or by directly entering the value in the appropriate
data window on the right hand side of the slider.

¢ TheFalloff

The falloff defines how the reflection is diffused along the surface of the object.

You can set the value using the slider or by directly entering the value in the appropriate
data window on the right hand side of the slider.

¢ TheFilter

The Filter controls the influence of the color of the lighting on the color of the reflection
(tuned by the Specularity). If the Filter is set to the minimum, the reflective color is the
same as the light color. If the Filter is set to the maximum, the lighting has no influence
(the reflection has the color defined by the Specularity).

You can set the value using the slider or by directly entering the value in the appropriate
data window on the right hand side of the slider.

Reflection

Surfaces can reflect surrounding colors. Reflection defines the ratio between incident light
and reflected light (when a surface is lighted).

To modify the reflection:

1. You can choose between two interfaces to select the color: the triangle of colors or the
standard dialog box (for details see chapert *Diffuse colod’ on page 367).

2. Then, set the reflection amount with the slider or by directly entering the value in the
appropriate data window on the right hand side of the slider.

It is time consuming to compute reflections because because ray-tracing is used in
the computation.

369



Rendering / Material Editor

Transparency

Transparency is the ability of a material to let light go through it, and therefore let objects
positioned behind it be seen. The more transparent a surface is, the more light goes
through it.

A black color indicates that a material is not transparent (i.e., opaque), while a withe color
indicates that a material is completely transparent.

Materials are opaque by default.

To modify the transparency:

1. You can choose between two interfaces to select the color: the triangle of colors or the
standard dialog box (for details see chapelf "Diffuse colof on page 367)).

2. Then, set the transparency amount with the slider or by directly entering the value in
the appropriate data window on the right hand side of the slider.

Refraction

The propagation of a light beam through a translucent or transparent material is
determined by refraction. Light beams will be bent to a greater or lesser extent depending
on the material they go through, as each material has a different refractive index.

A refraction type and a slider are used to define the refraction index. Of course, those
settings are useful only for transparent materials.

Set the refraction amount with the slider or by directly entering the value in the
appropriate data window on the right hand side of the slider.

This slider includes a reset button which is used to set the refraction value to zero if you
click on it.

Note that these settings are effective only if the material contains transparency settings.

Refraction is time consuming because ray-tracing is used to calculate the path of the
light rays for each pixel.
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8.3.8 The upper layers

We have seen that a
material is defined by one
or several layers. the
uniform zero level layer
and a superimposition of
upper layers which may be
textures or mappings.

A material has at least a uniform zero level layer. Up to four upper layers (textures or
mappings) can be superimposed on the uniform zero level layer.

You can define interactions between components of upper level layers and one or
several of the attributes of the uniform zero level layer.

o Displaying the list of layers

AMAPI 3D displays the ordered list of the existing layers (max 4).
The line corresponding to the current layer is displayed with a lighter background.

Active layer (@ Texture
Inactive layer — Channel Operator Mapping type
level 1
level 2 F e
lovers |OF Logo-TOS.PG | Color+Bump | FReplace |
level 4

From the oldest
layers to the
newest

a Currentlayer concept

AMAPI 3D displays the ordered list of the existing layers (max 4). Click on the line you
want to set: this is the current layer.
It is displayed with a lighter background.

o Activating or deactivating a layer

To deactivate an active layer, click on its corresponding check box. Do the same operation
to activate a layer.

Active layer
Inactive layer
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Copying a layer
Make sure the layer to be copied is the current one (see chapter “Cuﬂm
concegpt” on Jpage 371). Then click on the “Copy” button. The layer is copied.

Pasting a layer

Make sure the layer to be copied is the right one (see chapter “Copy‘mngaVE'r"—|
FAs Pl abovd). Ther click on the “Paste” button.
The Iayer is added to the list of existing layers and will become the current layer.

Deleting the current layer

Make sure the layer to be copied is the current one (see chapter “CUM'
DELETE concept” on page 371). Theq click on the “Delete” button. The last layer becomes
the current layer.

Adding a new layer
Click on one of the following buttons to add a new layer:

3D texture See chapterT™"3D—Texture » [OM_page 374 o set the
parameters.

m 2D texture See chapterl—“i-B—te-xturq I-“—U-n—pageﬁs-s—lto set the
parameters.

See chapterld-l-m-a-ge—mapprn-q rcn—pa-geﬁei-lto set the

B  I1mage mapping parameters.

A new layer will be added to the list of existing layers and will become the current layer. It
will have the highest rank in the list of layers.

AMAPI 3D automatically opens a dialog box corresponding to the type of layer created.

If you selected “Image mapping” , Amapi opens a dialog box used to specify the image
file.

To set the parameters, see the chapter corresponding to the type of mapping chosen.

Interactions between the current layer and the underneath layer

You can define an interaction between the current layer and the underneath layer. The
“operator” defines the nature of the influence of the current layer on the layer below. The
operation is made on one channel; you can tune the amount with the balance.

¢ Thechanneds

Click on the box corresponding to the current layer. AMAPI 3D displays a list of channels.
Click on the one of your choice.

. Color (default) . Bump *

. Ambient color 3 Reflection

. Diffuse proportion 3 Transparency

* Specular proportion . Color + Bump *
.

Specular color
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* The “Bump” slider allows you to control the direction and the amplitude of the bumps:
If Bump =-100, the direction of the bumps will be negative (hollows).

If Bump =+100, the direction of the bumps will be positive (bumps).

If Bump = 0, you will get no bumps.

This channel can work with the “Replace” operator.

¢ Theoperators

The “operator” defines the nature of the operation.

Click on the box corresponding to the current layer. AMAPI 3D displays a list of operators.

Click on the one of your choice.

¢+ Replace (default): The components of the upper level replace the components of the
level below.

¢ Mix: The components of the current level are mixed with the components of the
destination.

¢ Add: Adds the values of both components.

¢ Subtract: Subtracts the values of the components of the current level from the
components of the destination.

¢ Lighter: Takes the texture only if it is lighter than the color.

+ Darker: Takes the texture only if it is darker than the color.

¢ Multiply: Multiplies the values of both components.

¢ Thebalance

Controls the proportion of the components of the uniform zero level layer compared to the
components of the current upper level layer. The higher this value is, the greater the
influence of the current layer.

A Of course, the “Replace” operator will not be affected by the balance setting.
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8.3.9 3D Texture

A 3D texture algorithmically describes the structure of a pattern in 3 dimensions. An
object to which you apply a 3D texture is thus “ sculpted” out of the texture. Or, if you
prefer, you can imagine that you are submerging the object in a tub filled with the
texture.

AMAPI 3D provides some primary textures that you can use as the basis for other
textures.

You will be able to modify the texture parameters, such as the proportion, the
perturbation, the grain, the density, the orientation, etc. You can also control colors by
customizing the color ramp.

o Creating a 3D texture

;{- You can create a 3D texture like we saw in chapter “Th|
EE%E ifﬁ EEZE jEi iiingg Erler to be tuned is thé current layer (see chapter

E Wiood '@ | Transparency | Replace | |

¢ Basictextures

A 3D texture layer is built from a primary 3D texture. AMAPI 3D displays a list of primary
3D textures from which you can select the one most appropriate for your project. The
default primary texture selected by AMAPI 3D is the first one in the list.

1. Click in the box corresponding to the texture. The list of the available primary 3D
textures is displayed.

-' ” ” ' .J----I i ®

Wood Marble Checker Grid Brick Radial Smooth Ramp Smooth Noise
radial ramp

2. Drag the cursor onto your choice and click again to validate it.

¢ Interactions between the current layer and the layer below
You can define an interaction between the current layer and the layer below. For more

Wapmr [Interactions between the current layer and the underneath |
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o Setting the parameters defining the algorithms

Density

Perturbation

¢ Density

Increases the number and size of the patterns applied to a given surface.

This parameter can be set for the surface as a whole or along one of the three orthogonal
axes. For instance: as you increase the Size parameter of a tiling texture applied to the
floor of a room, you will see the size of the tiles decrease and their number increase.

This parameter is used only for the texture of type “cylinder” and “plane”.

You can set the value using the slider or by directly entering the value in the appropriate
data window on the right hand side of the slider.

Wood Marble Checker Grid Brick Radial Smooth Ramp Smooth Nofse
radial ramp

¢ Perturbation

You can modify the regularity of a texture’s pattern through the Perturbation parameter.
The basic pattern of the texture is obtained with the Perturbation set to zero. For instance,
the wood texture will show regular concentric circles, the marble texture will display linear
strata. The higher the perturbation index, the more distorted the texture will be.

You can set the value using the slider or by directly entering the value in the appropriate
data window on the right hand side of the slider.

Wood Marble Checker Grid Brick Radial Smooth Ramp Smooth .No'ise
radial ramp
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¢ Proportion

Defines the relative importance of two parameters of a pattern. For instance, in a brick
texture, you can modify the thickness of the concrete relative to the bricks. This
parameter modifies only the “brick”, “grid” or “noise” textures.

You can set the value using the slider or by directly entering the value in the appropriate
data window on the right hand side of the slider.

Wood Marble Checker Grid Brick Radial Smooth Ramp Smooth Noise
radial ramp

¢ Grain

Like for a photograph, the grain determines the sharpness of the definition of a texture.
You can set the grain value between 1 and 8. The higher the value, the sharper the grain
and the longer the rendering time. You can assess the sharpness by looking closely at the
texture.

You can set the value using the slider or by directly entering the value in the appropriate
data window on the right hand side of the slider.

A The grain is taken into account only if Perturbation is not set to zero.

Once the texture computed, you can adjust two paramaters: the gain and the bias
(see details below).

¢ Gain
The gain can be compared to the contrast tuning of a television set: it interacts directly

with the color ramp (See chaptdr "Editing the color ramfd” on page 3/3).

The gain changes the weight given to the breakpoints, depending of their position along

the color ramp (at the extremities or center).

+ If Gain = 50 (default): the texture follows the color ramp instructions.

¢ If Gain < 50: AMAPI 3D will give more weight to the colors placed at the extremities of
the color ramp. The transition from the darker colors to the lighter ones will be faster,
toning down the intermediate colors. You will see less detail. The effect on the texture
is like a blur.

¢ If Gain > 50: AMAPI 3D will give more weight to the colors at the center of the color
ramp. The texture will have thin veins, the texture will appear sharper.

You can set the value using the slider or by directly entering the value in the appropriate
data window on the right hand side of the slider.
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¢ Bias
The Bias moves the breakpoints more or less, depending of their position along the color
ramp (|eft/ri e_effe e ing is tp change the size of the texture veins (See

alnl 0 0 A alla

chaptel-"Editing the colorramb’ on page 378J).

¢ If Bias = 50 (default): the texture follows the color ramp instructions.

+ If Bias < 50: AMAPI 3D will move the breakpoints to the right side of the color ramp:
the veins will be widened on the left side and narrowed on the right side.

¢ If the ramp contains dark colors on the left side and light colors on the right, the
darker veins will be widened and the lighter veins will be narrowed. The whole texture
will be darker.

+ If Bias > 50: AMAPI 3D will move the breakpoints to the left side of the color ramp:
the veins will be widened on the right side and narrowed on the left side.

+ If the ramp contains dark colors on the left side and light colors on the right, the
darker veins will be narrowed and the lighter veins will be widened. The whole texture
will be lighter.

You can set the value using the slider or by directly entering the value in the appropriate
data window on the right hand side of the slider.

Moving, rotating, and scaling a 3D texture

Moving

Rotating Scaling You can move the 3D texture on the current
object. You can rotate or scale it, too.

Click on the icon corresponding to the operation
you want to do. This will be done following the
X, Y, or Z plane, whichever is closest to the

current plane of view. You may need to use the
navigation arrows to view thw
m angle ( see chapter nt;:j
The setting can be done with the sliders or by directly entering a value (x,y,z) in the
appropriate data window on the right hand side of the sliders.

To increase or decrease several values at the same time, check the boxes on the left of
the sliders before using them.
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o Editing the color ramp

The color ramp defines the distribution of
colors of a pattern. You can define
uniform or shaded strips of colors. The
width of each strip will determine the
proportions of the colors.

¢ What is a breakpoint?

A breakpoint is shown by a little arrow with a round handle which allows you
to move it along the color ramp.

The color of the part of the color ramp controlled by a breakpoint depends on:

The color of the breakpoint (see details below).

The kind of breakpoint (see details below).

E A breakpoint controls the color of the part of the color ramp.

¢ Thedifferent kinds of breakpoints

There are two kinds of breakpoints:

Shaded (default): You will get a color gradient (shaded colors) between
this breakpoint and the next breakpoint to the left.

E Uniform: The part of the color ramp between the breakpoint and the next
breakpoint placed to its left takes the color of the point from the left.

Click on the icon depicting the type of breakpoint to toggle between breakpoint
types.

Control area of breakpoint Control area of breakpoint

“B” (uniform). “D” (shaded).
It takes the color of point It is shaded between the
“A”. color of point “C”

and the color of point “D”.
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Chanaging the color of a breakpoint

You can choose between two interfaces to select the color:

¢

The triangle of colors: Position the cursor over the triangle of colors of the
breakpoint and press and hold the mouse button. The triangle of colors will
appear. Drag the cursor toward its base to select the saturated color, then choose
the shade in the triangle itself. Release the mouse button. To cancel, release the
mouse button outside of the triangle of colors.

The standard dialog box : PC ( Double-click on the triangle of colors of the
breakpoint); Mac (Option click on the triangle of colors of the breakpoint). Choose
the color per its instructions. Click on the “OK” button if the color setting is OK. If
not click on “Cancel”.

Add a breakpoint

Click in the ramp at the exact place where you want to insert a breakpoint. The point
which has been created takes the color of the clicked point and will be shaded
(default). You can then change the color or the type (see above).

Deleting a breakpoint

1.

2.

3.

Click and hold the mouse button on the round handle of the breakpoint you want
to delete.

Move the cursor out of the color ramp. A red cross shows you are deleting the
point.

Release the mouse button.

Moving a breakpoint along the ramp

1.

2.
3.

Click and hold the mouse button on the round handle of the breakpoint you want
to move.

Move the cursor along the ramp.

Release the mouse button at the desired position.
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Thefilter

Reminder: You can define an interaction between the current layer and the
underneath layer. The “operator” defines the nature of the influence of the current
layer on the layer below. The operation is made on one channel; you can tune the
amount with the balance.

The filter defines the balance for each break point of the colormap.

It is displayed as a second, monochrome colormap, sharing the same break points as
the main colormap (same position, same type).

A break point with a white color on the filter colormap means that the characteristics
of this break point will be important when the operation is processed.

Example: We do not want one of the colors of the colormap to be affected by the
operation. We set its filter at zero: a black color is displayed on the monochrome
colormap at the position of the break point of this color.

To modify the balance of a color of the ramp:

1. Click and hold the mouse button on the filter ramp just below the breakpoint you
want to tune. AMAPI 3D displays the “filter” slider corresponding to the point.

2. Move the cursor to set the balance. Moving to the left tends toward black, moving
to the right tends toward white.

3. Release the mouse button when you have the desired result.

Of course, the “Replace” operator and will not be affected by the balance
setting.

Thelist of the color ramps
AMAPI 3D displays a list of the color ramps which can eventually be used by

you to set a new color ramp. If you want to add new color ramps, you can.
Click on the icon depicting the ramps list to display it.

When the list of the color ramps is open, it is not possible to modify the current
list of the color ramps. To do this you must close the list by clicking on the OK
button.

Browse the list of the color ramps:

Button which adds the current color
ramp

(the one displayed in the tuning
window)

to the list of color ramps.

Button which deletes the selected
olor ramp from the list

<4—— Exit button

4—— Name of the selected color ramp

List of color ramps < iScrolling slider

—
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Selecting a ramp from the list
To select a ramp from the list, just click on its nhame. The name will appear in the
editing window.

Selecting a ramp from the list to tune it

Browse the list. If needed, use the scrolling slider or select a ramp to see its name.
When you have made your choice, you can either:

0O Double-click on the selected ramp.

Or

O Click on the “"OK” button.

Add the current ramp to the list

When you are satisfied with the ramp you are tuning (the one displayed in the tuning

window), you can save it to use it again in another scene. Just:

1. Click on the “+” button.

2. AMAPI 3D will ask you to specify a name for this ramp. Then it will be added to
the list.

Deleting a ramp from the list

If you think a ramp is no longer useful, you can delete it, as follows:
1. Select the ramp to be deleted from the list (see how above).

2. Click on the “-" button, and the ramp is deleted.
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8.3.10 Image mapping

Mapping is the projection of an image on an object’s surface. There are different types
of mapping depending on the way the image is projected and on the interaction between
the projection and the object’ s surface.

Other parameters can be also set: scale, repetition, orientation, etc...).

o Creating an image mapping
You can create a 3D texture 3D like what we saw in chapter “The[Upper Tayers™ on| |

page
Make sure that the texture layer to be tuned is the current layer (see chapterlieu-F_Feﬁ-tl
layer conceft” on page 371)]

@ Logo-TES PG '__| Color+Bumgp Replace |:-:|

¢ Thedifferent types of mapping

There are different types of mapping depending on the way the image is projected and on
the interaction between the projection and the object’s surface.
AMAPI 3D displays a list of available mapping types.
1. Click on the box corresponding to the mapping types. The mapping types list is
displayed:
¢ Sphere
Cylinder
Plane
Cube
Circle
Ball
Reflection

* & 6 O o o0

¢
2. Drag the cursor onto the one you want, and click again to validate your selection.

¢ Interactions between the current layer and the layer below

You can define an interaction between the current layer and the layer below. For more
information, see chapter [[Interactions between the current layer an € undernea

laverf on page 372
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o Image repetition

L Tilirg You may want to repeat an image a certain number of
= - times, horizontally or vertically.

You can set the value using the slider or by directly

entering the value in the appropriate data window on

N Tiling the right hand side of the slider

o UandVimage mirror

Swaps the U and V I
Image mirroring in U — =
Image mirroring in V ——  _—

o Moving, rotating and scaling an image

The image will be applied according to the mapping type you choose. You can see the
result in the preview window.
You can choose between two setting methods (* Remote” or “ Interactive’).

¢ Remote

You can move the image on the current
object, and rotate or scale it, too.

Click on the icon corresponding to the
operation you want to do. This will be done
along the orthogonal plane nearest to the
current view plane. You may need to use the
navigation arrows to view the’m E;l
Jifferent angle ( see chapter Navigat 0
page 91).

You can set the values with the sliders or by directly entering a value (x,y,z) in the
appropriate data window on the right hand side of the sliders.

To increase or decrease several values at the same time, check the boxes on the left of
the sliders before using them.
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¢ Interactive

With this method, you will work directly in the preview window. Depending of the mapping
type, a control box will be displayed on the current object. It will allow you to move,
rotate or scale the picture against the object.
Two ways are available to switch the preview window from the « rendering display » to
the « control box display » (and the reverse).

1° method : Drag the cursor to the preview window and :
PC : click on the right hand mouse button
Mac : press and hold the ﬁion key and click,

2" method : click on the icon on the right hand of the preview window.

Move the image

If you put the cursor inside the control box, it will be changed to a hand to indicat that
you can move the image over the object.

Usage:

1. Click and hold the mouse button to take the image.

2. Move the cursor (the image follows it).

3. Release the mouse button when you have the desired result.

Rotate the image

If you put the cursor outside the control box, it will indicate that you can rotate the image
over the object.

Usage:

1. Click and hold the mouse button.

2. Move the cursor to rotate the image.

3. Release the mouse button when you have the desired result.

Scale the image
If you put the cursor over one of the height handles of the control box, it will be changed
to a double arrow to indicate the direction of the scaling.

Whole (uniform) scaling: The handles Axis (non-uniform) scaling:
on the corners allow you to change the The handles on the edges
image scaling. allow you to change the
image scaling along one
axis at a time

Usage:
1. Click and hold the mouse button to grab a handle.

2. Move the cursor to scale the image.
3. Release the mouse button when you have the desired result.
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8.3.11 2D texture mapping

A 2D texture algorithmically describes the structure of a pattern in two dimensions.
Some parameters can be also set: scale, perturbation, grain, etc...) and you can control
its colormap.

You may need to define both the texture parameters and the mapping parameters. This
explains why you will need to refer to various other chapters to learn about these two
kinds of settings.

o Creating a 2D texture

You can create a 2D texture like we saw in chapter “Thb-u-pper—laye:slan-!\agem—|
Make sure that the texture Iai/er to be tuned is the current layer (see chapter

@ Markle | coor | Repace  [&R

¢ Basictextures

A 2D texture layer is built from a primary texture. AMAPI 3D displays a list of primary
textures from which you can select the one most appropriate for your project. The default
primary texture selected by AMAPI 3D is the first one in the list.
1. Click in the box corresponding to the texture. The list of the available primary 3D
textures is displayed.
¢+ Wood
Marble
Checker
Grid
Brick
Radial
Smooth radial
Ramp
Smooth ramp
+ Noise
2. Drag the cursor onto your choice, then click again to validate it.

> S 6 6 o o o0
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¢ Thedifferent types of mapping

There are different types of mapping depending on the way the image is projected and on
the interaction between the projection and the object’s surface.

AMAPI 3D displays a list of the available mapping types.

1. Click on the box corresponding to the mapping types. The mapping types list is

displayed:
¢ Sphere
¢ Cylinder
+ Plane
¢ Cube
+ Circle
+ Ball
+ Reflection
.

2. Drag the cursor onto the one you want, then click again to validate your selection.

¢+ |Interactions between the current layer and the layer below

You can specify an interaction between the current layer and the layer below. For more
information, see chapter [Interactions between the current Tayer and the underneath |

laverf on page 372]

Setting the parameters defining the algorithms
You can set the following parameters: proportion, perturbation, grain, orientation, and

density. See chapts he para : he algorithnl” on page 324
You can tune the color ramp assigned to the 2D texture layer. See chapter “Editing—the—
color ramg” on page 378}

Moving, rotating, and scaling a 2D texture
See chapter® Hrg; t t f
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8.3.12 Style

A sSTYLE differs from a material because it is a
drawing style. It is not defined by layers of textures. It
is characterized by:

+ contour line

+ afill color.

You access it with the button:

o Selecting astyle

Choose the desired style from the ones listed (Cartoon, Techno, etc.).
1. Click on the name of the current style. The list of available styles appears.
2. Drag the cursor onto the one you want, then click again to validate your selection.

o Selecting ashading type

You can choose a shading type for your style. The default is none, which will generate
solid colors. If you want your style to have shading, choose from the available shading
types (2 shades, 4 shades, saturated, soft, rainbow, and zebra) as follows:

1. Click on the name of the current shading. The list of available shading types appears.
2. Drag the cursor onto the one you want, then click again to validate your selection.

a Fillcolor

Proceed as follow to modify the fill color:

1. You can choose between two interfaces to e of colors or the
standard dialog box (for details see chape ).

2. You can now set the luminance of the color using the corresponding slider.

You can choose to not display the fill color by clicking in the “Contour only” box.

387



Rendering / Material Editor

Contour color

Proceed as follows to modify the color of the contour:

1. You can choose between two interfaces to . the triangle of colors or the
standard dialog box (for details see chape ).

2. You can now set the luminance of the color using the corresponding slider.

Neon color

You can activate (or deactivate) the "Neon” mode (see below for details).

To modify the neon color:

1. You can choose between two interfaces to select the color: the triangle of colors or the
standard dialog box (for details see chaperl “Diffuse colof’ on page 367).

2. You can now set the luminance of the color using the corresponding slider.

Detall

The “Detail” option displays additional internal lines. These lines correspond to edges of
the object; they are made visible only if the angle defined by the two adjacent facets is
greater than a specific value. The corresponding slider will modify this angle value and
thus make more edges visible or not.

Edge thickness

Use the slider to increase or decrease the edge thickness.

Contour only

Check the “Contour only” box to display only the contour lines (to not display the fill
color).

Invert
To invert the contour line color and the fill color, check this box.

Neon
Check the “Neon” box to display to activate the Neon option.
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8.4 The lights

Lighting is the propagation of rays of light originating from a natural

or an artificial light source. There are three kinds of light sources: a :
sun, a light bulb, or a spotlight. Light source tool icons are grouped in -
the “ Animation & Rendering” palette.

A control window displays in real time a preview of the effect of the
lighting. You can see the final results by rmmene or an
area of the scene. (See chapter “ Render scene” )

8.4.1 Creatinga light source

Any light source created will be automatically associated with a specific layer of lights. (See

chapter “Classification by layef” on page 121)]
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o Sun

A sun produces what is sometimes called directional lighting. A sun can
generate colored light.

The sun @

A

All the
objects of
the scene
are lit.

Creation of a sun:

1. Select a “Sun” light in the “Rendering” pulldown menu or click on the corresponding
light icon in the “Animation & Rendering” tools palette to create a sun.

2. The light source follows the cursor’s movements.

3. Position the lighting at the selected location and click.

You can create as many suns as you want; there is no limit on their number.
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o Bulb

A bulb is a point light source producing a halo of light whose size and color is
user-defined.

Within the halo, the light gets dimmer (i.e., attenuates) as one is further
away from the light source.

Control point of the size

The bulb of the halo of light

Object brightly
lit

Object weakly
lit

i <4—— Object
not lit

Creation of a bulb:

[y

Select a “"Bulb” light in the “Rendering” pulldown menu or click on the corresponding
light icon in the “"Animation & Rendering” tools palette to create a bulb light.

The light source follows the cursor’s movements.

Position the lighting at the selected location and click.

You can set the halo size by moving the cursor.

Click when satisfied.

uawN

There is no limit to the number of bulbs you can create.
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o Spotlight

A spotlight is a discrete light source generating a directed light beam.
You can specify the beam direction, the light beam radius, its area of
propagation, and its color. You can have it cast shadows.

Control point
The spotlight ° of the beam
—> angle

Area of
decreasing light
propagation

Object not it i
—

Target
point
indicating

the beam

direction @ <4—— Object lit

Creation of a spotlight:

1.

2
3.
4

Select a “Spot” light in the “Rendering” pulldown menu or click on the corresponding
light icon in the “Animation & Rendering” tools palette to create a light.

. Click to define the target point of the spotlight.

Drag the cursor to set the position of the spotlight and click when satisfied.

. There is no limit to the number of spotlights you can create.
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8.4.2 Settingthe lights

O Using the information box

If you double-click on a light source, you will open a dialog box which displays information
about the seledted light. You can use the dialog box to change some of the light
parameters, which will vary depending on the light type. You can even change the light

type.

+ Changethelight source name

You can rename the current light. To do this, click on the light name in the Data
Window and enter a new name.

¢ Changethelight source type

You can change the light source type of the current light. To do this, scroll the dialog
to see the available types (sun, bulb, or spotlight) and click on the type you want.

¢ Parameters specific to the bulb and the spotlight

Radius (for a bulb):
The light is uniformly spread around the bulb light. To modify the size of the halo,
click in the data area and enter a radius

This adjustment can be made graphically too (See chapterliA-b-uH!Leﬁ-pag-e—}‘)-Sé-.'

Angle (for a spotlight):
To modify the angle, click in the data area and enter a value

This adjustment can be made graphically too (See chapter lﬁ—spe&l-rg-h-&“-eﬁ—page—l

¢ Activating a light
You can switch a light on or off by checking (or unchecking) the “Active” check box.

¢ Color

To speC|fy a light color:

Place the cursor over the light source, and double click.

A dialog box appears. Click on the color area.

Another dialog box is opened to allow you to select the new color.

Click on “OK” to validate the color, or on “Cancel” to leave without changing the

color.

5. Now you will be back in the first dialog box. Click on "OK" to validate the color, or
on “Cancel” to leave without changing the color.

rwne
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¢ Shadow

Type and quality of the shadow:
You can ask lit objects to cast a shadow. You have three choices:

Shadow type

Shadow quality

No shadow

Z-buffered shadow
(default)

The priority is speed over
quality.

Ray-traced shadow

The priority is quality over
speedy.

The ray-traced shadows
will look very nice!

AMAPI 3D allows you to set
the shadow quality. It
corresponds to the fineness
of the grain:

0 = large grain

10 = very thin grain

The finer the grain, the
longer the calculation time.

Attenuation:
A shadow is a darkening of the color of the object where the shadow is cast. The
“Attenuation” slider allows you to tune this effect.
0= No shadow attenuation. The obscuring area is uniformly dark.
50= The color of the object is somewhat darkened throughout the shadow.
100= The attenuation is maximum, the area is not darkened at all. There is no shadow.

Noise:

Noise allows you to add random shading in the shadow (see paragraph “Shading area”).
If you add little or no noise, you may see strange regular patterns (aliasing, big
squares...) in the shaded area. Increasing the noise will break up these patterns and will
produce a more visually pleasing effect.

Shading area:
The “Shading area” slider allows you to control the amount of shading in the shadowed
area.

0= No softness. The shading area is uniformly dark.

100=  The softness is maximum in the shadowed area.

A ray-traced shaded shadow gives very realistic results,

\_ Shading area
but it takes a long time to calculate. 4
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Graphically
¢+ Abulb

The light is uniformly spread around the bulb light. You can modify the size of the halo.
You can interactively modtﬁﬁal i ing the “Stretch” tool from the modeling
tools palette (see chapter »

This tuning can be done via the Information dialog box (See chapterr“PaT?nTetervspedﬁr'

ko the bulb and the spgt™ on page 393)|

¢ A gpotlight

Specifying the direction of the beam of light:
Specify the direction of the Eegm gf Iight using the « Stretch » tool in the Modeling palette
(See chapter &ﬁah

Specifying the beam’s angle:
Specify the angle of the beam of light using the « Stretch » tool in the Modeling palette
(See chapter ¢ STFEtgh[> 0N page 263)]

his setting may he made TAro gmion dialog box (See chapter <

(D)
()
D
b
D
D
D
b
h
b
()
D
D
v

Specifying the area of decreasing light propagation:
Use the « Stretch » tool in the Modeling palette to interactively define the area of

decreasing light propagation (See chapter "STretch § on page Z68]).
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8.5 The cameras

Click on the Camera tool icon of the “ Animation & Rendering” tools
palette to create a camera.

8.5.1 Definitions

POINT OF VIEW: Position of the eye looking at a scene. It is defined by the position of the eye, a

Target Point defining the eye direction, and a field of vision.

The EYE is the point from which the scene is seen.

The TARGET POINT is the point towards which the eye is oriented.

The FIELD OF VISION is the area covered by the eye looking toward the Target point.

A CAMERA is the instrument used to set the point of view.

Field of vision

The camera ———» /

(eye)
4 Control point of the

<4— field of vision

<4+—— Object visible

Object to the
outside of —» camera
the field of

vision

Target point,
(indicating a
direction)
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8.5.2 Creating and positioning a camera

When a camera is created, it is automatically associated with a layer (see chapter

“CIassMr specific to cameras and points of view (see chapter “Point

of vie

o Creation of acamera

1. You create a camera either with the “New camera” command of the Rendering
pulldown menu or by clicking on the corresponding icon in the “Animation &
Rendering” tools palette.

2. Click to define the point targeted by the camera.

3. Move the cursor to set the camera position and click when satisfied.

You can create an unlimited number of cameras.

O Moving acamera
You can select and move a camera as you would an object.

8.5.3 Setup of the cameras

Double clicking on a camera opens a dialog box displaying the settings used to define the
camera setup.

0 Changing the cameraname
Click on the current camera name and enter a new name.

o Defining the characteristics of the camera

¢  Setthecameradirection

Use the “Stretﬁlf” iﬁg gf EES Modeling palette to set the camera direction (see
chapter “Stretc

¢ Specify thefield of vision

Use the “Stretch” tool of the Modeling palette to define the field of vision of the
camera (see chapter “Stretch” on page 268)|
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8.6 Render scene

RENDERING is a process of computing and displaying a scene. The computations are
based on pre-defined algorithms that take into account: the geometry of the abjects
(modeling), the materials applied to those objects (metal, marble, wood, etc.), the
lighting, the point of view and, finally, the interaction that all those elements may have
between them (shadows, reflections, etc.).

If no material is assigned to an object, AMAPI 3D will use a default color. Default
lighting values will be used as well, if none were specified.

8.6.1 Renderingthe scene

Usage:

1. Selecting the "Render Scene” tool.
There are three ways to select this tool:
¢ In the “Render” pulldown menu, select the "Render now” command.
¢ Click on the “Render Selection” tool icon, in the "Animation & Rendering” tools palette.
¢ Or, with no tool selected, press the “Return” key.

The display is immediately rendered. The time taken to render the scene will vary
depending on the complexity of the scene.

2. Interrupting the rendering
To interrupt the rendering, press the “Esc” key or click on the “Cancel” icon in the
Assistant Palette.

8.6.2 Renderinganarea

Usage:

1. Select the “"Render Selection” tool.
Access the tool through the “Render Selection” command of the
Render pulldown menu.
A white rectangle used to define the area of the scene to render is +
displayed.

2. Position the center of the rectangile.
Drag the cursor and click to set the center of the rectangle at the center of the area of the
scene you want to render.
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3. Set the size of the rectangle.
Drag the cursor to modify the rectangle’s size.

4. Validate the selection and start the rendering.
Click on the mouse button once the rectangle is the correct size.

AMAPI 3D renders the defined area of the
scene.

5. Go back to step 2 to render another area of the scene.

6. Ending the tool action.
Put the tool aside (depending on the chosen interface) to end the tool action. See chapter
“How do you end a tool action?” on page 158.

8.7 Saving animage

This command of the “Render” pulldown menu saves the image as a file on the hard drive. You
can choose the type of file format (PICT, BMP, JPEG or TGA), the file hame, and where you
want to save this file.

8.8 Hidden lines

“Hidden Lines” renders the scene in wireframe but displays only the edges that would be visible
to the user’s eye (totally or partially) if the facets where not transparent.

This type of display can be very time consuming for complex scenes. Its main advantage is to
give a realistic representation of the models.
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9 Animation

The AMAPI 3D Animation module is accessed via the menu bar.
You may access the « Rendering-Animation » module, either :

¢ Byclicking on the ig icon in the« Maode » area of the assistant palette.

¢ By pressing the Space bar.

This allows you to toggle between the « Modeling » mode and the « Rendering-
Animation » mode..

Then, click on the Animationicon : ﬁ

3 AMAPI 3D recommends that you use the viewers to simultaneously control what is
seen by each camera. See chapter “ Viewer” pn

0.1 Animation Parameters

You can set:

. The size of the generated video image in pixels.

. The number of images per second.

. The image compression factor (between 1 and 100).
. The export format.

9.2 The Animation Editor

You access the Animation Editor by selecting “ Animation Editor” in the “ Animation”
menul.

The Animation Editor is divided into three parts that allow you to:

¢ Create an animation on a recording tape.

¢ Edit a path.

¢ Seeananimation.
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9.2.1 Editananimationonarecording tape

The recording tape appears as a graduated ruler.

You will print the animation of an object or a group of objects on it.

At each step, you will link a picture of the object as it is at a given moment (position and
appearance).

o Frame concepts: keyframe and intermediate frame

¢

A frame:

A frame represents the object to be animated at a given moment (position and
appearance).

In an animation, the frames are sequenced. A frame is linked to a graduation of the
recording tape.

There are two kinds of frames:

¢ The keyframes (marked in green)

¢ The intermediate frames

If the tape is still blank, there are no frames linked to any of the graduations.

By default, there are 99 frames per animation.

An editable counter at the right side of the graduated ruler indicates the maximum
number of frames.

To modify this number:

O Click on the editable zone.

O Enter a number.

O Press the Return key to validate.

A keyframe:

A keyframe is a frame that contains all of the information concerning the movement
and deformation applied to the object from the previous keyframe.

7

!

Keyframe Keyframe linked to
linked to graduation 6
graduation 1

Cube moved and
Cube. scaled from
graduation 1

You can Create, Copy, Paste, Reproduce and Delete a keyframe.
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¢ Anintermediate frame:

Between two consecutive keyframes, AMAPI 3D automatically generates what we call
the intermediate frames.

AMAPI 3D generates the same number of intermediate frames as the number of
graduations between two consecutive keyframes.

Keyframe Intermediate frames Keyframe
linked to linked to graduations linked to
graduation 1 2,3,4and 5 graduation 6

respectively

You cannot Copy, Paste or Delete an intermediate frame.
However, you can convert an intermediate frame into a keyframe.

0 Togotoaspecific graduation of the tape
Several methods are available. Choose the one you want:

¢ 1st method: Enter the number corresponding to the desired graduation.

Click on the editable zone.

Enter a number.

Press the Return key to validate.

The cursor is automatically positioned at this graduation.

AMAPI 3D immediately displays the frame linked to this graduation.

¢ 2nd method: Move the graduated ruler cursor.

By moving the cursor of the graduated ruler, you can position the scene at the
desired graduation.
You can watch the animation playing while you move the cursor.

¢ 3rd method: Click on the graduated ruler.

Click on the graduated ruler at the desired graduation.
The cursor is automatically positioned at this graduation.
AMAPI 3D immediately displays the frame linked to this graduation.

¢  4th method: Use the commands that allow you to play the animation.

See “Play an animationf"cn‘pa‘_ge#ﬁ?‘l
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o Create an animation

To link a keyframe to a graduation of the tape, you must do the following:

¢ Createor modify a keyframe:

1.

Go to the desired graduation:

To be positioned on the desired graduation, please refer to the above

paragraph: “To go to a specific graduation of the tape”.

There are several possible scenarios:

¢+ If you ask for a graduation greater than the last keyframe of the tape,
AMAPI 3D will display the last keyframe of the tape.

¢+ If you ask for a graduation already linked to a keyframe, AMAPI 3D
will display this keyframe. In this case you will modify this keyframe.

+ If you ask for a graduation already linked to an intermediate frame,
AMAPI 3D will display this intermediate frame. In this case you will replace
this intermediate frame by a keyframe.

Move and / or deform the object to be animated:
Now that the cursor is positioned on the desired graduation of the ruler, move
or deform the object to be animated.

To do this, you can use any of the following tools:

¢ Move

Rotate

Scale

Deform

Mold

Stretch

Bend

> S 6 6 o o0

The frame becomes a keyframe only if you use a tool on the object. If you
don’t use a tool:
¢ If the graduation was not linked to a frame, it remains without a linked
frame.
¢ If the graduation was linked to a frame, that frame will still remain linked to
this graduation.
If you went to step 2 without doing step 1, there is the risk that your new
keyframe will be linked to the wrong graduation.

¢ Copy-paste a keyframe:

With this tool you will copy a frame linked to a graduation so that you can link a copy
of it to another graduation.

Keyframe linked Keyframe linked to Keyframe linked to graduation 1
to graduation 1 graduation 6 and copied and pasted to graduation 11
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&

You can use this tool to make sure that an object is not altered between two
graduations.

Usage:

1.

Get positioned on the graduation corresponding to the keyframe to be
copied:

To be positioned on the desired graduation, please refer to the paragraph: “To
go to a specific graduation of the tape”.

Copy the keyframe:

0O PC: Press and hold the right mouse button. Mac: Press and hold the Option
key and press and hold the mouse button

O Position the cursor on “Copy”.

0 Release the mouse button.

Get positioned on the graduation where you want to paste the copied
keyframe:
Go to the desired graduation by using the technique described in step 1.

Paste the keyframe.

O PC: Press and hold the right mouse button. Mac: Press and hold the Option
key and press and hold the mouse button

O Position the cursor on “Paste”.

O Release the mouse button.

The pasted frame becomes linked to the current graduation.

Eventually transform the new keyframe.

If you want, you can move or transform the object to be animated.
To do this, you can use the following tools:

¢ Move

Rotate

Scale

Deform

Mold

Stretch

Bend

* S & o oo

Reproduce an action:

This tool is used to take an action that was made between two consecutive
keyframes, and apply it to the rest of the graduations until the end of the tape.
Here, “action” means all of the movements and deformations applied to an object
between the two keyframes.
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Example:

You can use this features to apply a rotation to a wheel until the end of the animation.

Assume that you have recorded the rotation movement between keyframe A and keyframe B,
and AMAPI 3D has generated the intermediate frames.

intermediate

franyls

keyfradme ';“ Current keyframe B =
immediately Rotation of 360° from
preceeding

the previous keyframe.
the current keyframe

Using this feature, with one click, you can reproduce this action until the end of the animation:

COETAIEIIIND (GRIETD
bt 0t

Keyframe A Keyframe B = Keyframe C o
Current Keyframe Generated by the (K;:»rlgiar?:d By the
reproduction reproduction
usage:
1. Get positioned on the graduation corresponding to the end-of-action
keyframe.
To get positioned at the desired graduation, refer to the paragraph: “To go to a
specific graduation of the tape”.
The keyframe linked to this graduation becomes the current keyframe.
2. Reproduce the current keyframe action.

0O PC: Press and hold the right mouse button. Mac: Press and hold the Option
key and press and hold the mouse button.

O Position the cursor on “Reproduce”.

O Release the mouse button.

AMAPI 3D reproduces this action until the end of the animation.
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a

¢

Delete a keyframe

Example:
Animation recorded with three keyframes:

Keyframe Keyframe Keyframe
on graduation 1 on graduation 5 on graduation 10
(Vertical scaling of the object (Rotation of the object from
from graduation 1) graduation 5)

After deleting the keyframe linked to graduation 5, we get the following animation:

Keyframe Keyframe
on graduation 1 on graduation 10
(Rotation of the object from
graduation 1)

Usage:

1. Get positioned on the graduation corresponding to the keyframe to be
deleted.
To get positioned on the desired graduation, refer to the paragraph: “To go to a
specific graduation of the tape”.

2. Deleting the keyframe.

0O PC: Press and hold the right mouse button. Mac: Press and hold the Option
key and press and hold the mouse button.

O Position the cursor on “Reproduce”.

0O Release the mouse button.

Delete the animation of an object

O Click on the Information icon of the Control Panel.
O Click on “Delete the animation information”.
O Click on the OK button.
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9.2.2 Editthe path

A path describes the trajectory of an object.

Thereference point is the point of the object that will be in contact with the path at all
times.

Thetarget isthe point that your object will aim for along the trajectory.

® Center of gravity

N path

4]’ Reference point

@' Target

Example 1: Displacement
of an object along a path.

Here the reference point is
coincident with the center

of gravity.

o Center of gravity
N path

4]’ Reference point
Example 2: Displacement
of an object along a path. @- Target
This time the reference

point is no longer the

center of gravity.

e Center of gravity

N\ path

Example 3: Displacement 4’ Reference point

of an object along a path.
Here, the reference point is
no longer the center of
gravity.

The object is oriented
toward a target along the
trajectory.

Target

There are two ways to draw a path:
¢ Use a drawing made with the Drawing tool in the Construction palette.
¢ Use the Path Drawing tool in the Animation palette.

In this case, you can only draw polylines.
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Usage:

1. Select the object to be animated.
Click on the object to be animated so that it becomes the current object.

2. Select the Path tool.
In the menu, click on: Animation / Assign a path.

3. Optional: Select the reference point.

Wrence point selection accessory H (See chapter |The selection accessorie$”

and click on a point of the object.

4. Optional: Select the target point.

B,
the point selection accessory “+* (See chapter “lrhmmmmm“Jolrﬁagrl

nd click on a point of the scene.
If you don’t select a target point, the object will maintain its orientation along the whole
trajectory.

5. Select or draw the path:
There are two possible cases:
. You have already drawn a path with the Drawing tool in the Construction
palette:

Click with the object selection accessory cursor on this path to apply it and go to
the next step.

. You have not drawn a path yet and you want to do it:
0O Click anywhere to dLop the object selection accessory and get the point

selection accessory %,

Click to set the starting point of the path.

Click to draw the polyline.

When you are done drawing the polyline, press the Return key.

Oooo

6. Put the tool aside as usual.
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9.2.3 Play ananimation

Go to the first frame

Go to the previous frame

Play the animation from the current frame
Stop on a frame

Go to the next frame

Go to the last frame

This button works in toggle mode and is a “flag” to indicate if the animation is playing
in loop mode or not.

BMEBaOMEBE

9.3 Open ananimation file

This command from the Animation Menu opens an existing animation file.
The “Open” dialog window allows you to select a file.

9.4 Recording an animation (Save tofile)

This command from the Animation Menu records the current animation. It allows you
to:

¢ Givetheanimation file a name or change its name.

¢ Record an animation file in a user-specified folder.

409



3Space Dynamics

10 3Space Dynamics

More than to export:

¢ 3D geometry ( see chapter “ Qbjects’|gn page 151)

. ﬁ%ﬁ%ed scenes: with cameras, lights, and textures (see chapter “ Rendering”Jon
3D animated scenes: with pre-programmed dynamics.

AMAPI 3D offers a brand new, high performance technology which is particularly
suitable for communicating on the Internet today: 3Space dynamics.

The 3Space technology is an outstanding solution which allows you to put 3D
A interactive dynamics into your HTML documents, making them more user-
seace friendly and able to communicate more efficiently and effectively.
You will be surprised by the ease with which you can use this technology and discover
it is no less than a new way of communicating, to be added to the existing ways (text,
images, animated GIF, Java applets, Flash effects, and so on.)

The goal of 3ace dynamics is to reproduce, in a realistic way, the natural laws of
physics (gravity, damping, collisions,...) based on the properties you assign to each
object (mass, stiffness, roughness...), the action it executes at time “t” (translation,
rotation...), and its parameters (orientation, speed...).

An object will react to user interactions (mouse click, mouse over,...) depending on the
behavior (reaction to an event) you have assigned to it.

The user can manipulate the scene with the mouse or the keyboard arrows—if you have
allowed this behavior when building the scene.
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10.1 Introducing the 3Space technology

10.1.1 The 3Space technology components

a

The document

The 3Space document is an XML file describing the scene and the dynamics of a scene. It

contains:

A reference to the Zap file which contains the geometry of the objects of the scene.

The properties of each object (mass, stiffness,...)

The behavior of each object. It is defined by a set of physical actions created by a user
event (mouse click, mouse over, ...) or by a timer.

The environment description (limits of the world, gravity,...).

The Zap format
Zap is an extremely compact file format (.z3d) which contains the geometry of all the

objects in a scene, their materials, and the lights.
It is based on theebjec ioR history and stores only the data needed for the

Player (see chapte

The Player
The 3Space Player is a browser plug-in able to read 3Space documents and reconstruct a

scene and its dynamics.

In other words: the 3Space Player reads the 3Space file that defines the scene, reads the
Zap file corresponding to the objects, and reconstructs the geometry of each object. It
renders the scene, runs the dynamics, and responds interactively to user events (mouse

click, mouse over, ...).

Navigateur
Page HTML Cadres Scéne
dynamisée
reconstituée
S ™Y
Title Document
text text text text text text HTML
text text text text text text /
text text text text text text \_/_'
text text text text text text /
text text text text text text v
text text text text text text
text text text ’ ol 1
text text text text text text — Player Document
text text text text text text 3Space XML
text text text text text text < —
text text text text text text - £ B E B ] L
text text text text text text g
text text i I
text text text text text text L
text text text text text text N Fichier
text text text text text text \ z
text text text text text text ap
text text t \_/__
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10.1.2 3Space dynamics and AMAPI 3D

o AMAPI 3D 3Space dynamics

AMAPI 3D includes a 3Space Dynamics Editor which allows you to:

1. Define:

¢ A world (its boundaries, gravity, ...

vorTdf on page 419]

¢ The properties of eac
information see chapter

). For more information see chapter “E

tiffness,...) For more

¢ The behavior of each objt.t s fin y set of tunable physical actions

created (or not) by a
information see chapter

2. Control:

¢k, mouse over,...). For more

The integrated 3Space player allows you to preview the dynamic effects. For more
information see chapter [FControl the “"dynamized” scend]” on page 437]

3. Save:

Saving the scene as a 3Space file performs the following actions:
¢ Saving the XML document that describes the scene.
¢+ Saving the objects (3D geometry and materlals) in the Zap format (. z3d)

¢ Saving the HTML page that in
For more information see chapte

Amapi 3C

Editeur de dynamique 3Space

Document
HTML

\—/—-

Document
XML

J

Fichier
Zap

\_—/-/-_

Lacher

Le cylindre
sur clic souris
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Recommendations

To achieve a very compact and very attractive 3Space scene, we strongly suggest the

following:
¢ Modeing
¢ Use NURBS surfaces as much as possible.
¢ If you use polyhedral objects, proceed as follow:
+ Create objects with the minimum number of polygons.
+ If necessary, use Bezier, Doo, Catmull or Loop smoothing algorithms to improve
the final appearance.
¢ Use the Decimation tool to simplify the geometry. Then use Loop smoothing
(triangular facets) to get a good appearance.
¢+ For compactness, the Zap file stores the construction history of each object. It is very
important to:
¢ Build the objects using the tools which generate Dynamic Geometry (Extrusion,
Sweep, Double Sweep, Coons Surfaces, Smoothing ...) whenever possible.
¢ Retain the Dynamic Geometry properties by avoiding the use of tools which
delete these Ero%erties (See chapter [[Summary of the effects of each tool on
If you follow these recommendations, you can get files generated with polyhedral
objects that are as compact as NURBS objects.
¢+ Note that the unit of the 3Space world is the meter. We suggest you work using
Wtimeters. (Do not use the unit “none”). (see chaptef “Preferences/Unit$”
¢ Make sure no two objects in the scene intersect. If they do, these objects will not
move when the scene is played.
¢ Groups

A group is treated as a single element. You will set its properties and its behavior as if it
were only one object.
If you later decide to ungroup it, each object will inherit the properties and the behavior of
the former group. This can be useful, for example, to create a set of similar objects, like
marbles, dominoes...)
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¢ Masked objects, hidden objects

A masked ahje b geometry is invisible in the un-"dynamized” scene

(See chapte  “Hide-Unhidel on page-138).

A hidden object is an object whose geometry is invisible in the “dynamized” scene.

It's important to understand that an object is a part of the scene, whether it is visible or
not. That is to say, it has gravitational properties (if it's not fixed), it can collide with other
objects (if it has a collision box), and it reacts to events depending on the behavior you
assigned to it.

You must delete hidden objects that you don’t need for the scene.

The 3Space Dynamics Editor will treat masked objects as follows:

¢ All non-masked objects of the scene will be visible (not hidden) at the start of the
“dynamized” scene.

¢ All masked objects will be hidden at the start of the “dynamized” scene.

It displays the visible (not hidden) objects only.

Sometimes you may need to hide some objects when the scene initially opens and

then show them later. In this case, you can proceed as follows:

1. Model all the objects of the scene (the ones that are initially hidden as well as the
others).

2. Hide the objects that will be visible when the scene opens.

3. Open the 3Space Dynamics Editor.

4. Set the properties and the behavior of the objects that will be hidden when the scene
opens.

5. Exit the 3Space Dynamics Editor.

6. Hide the objects that will be invisible when the scene opens.

7. Unhide the objects that will be visible when the scene opens.

8. Open the 3Space Dynamics Editor.

9. Set the properties and the behavior of the objects that will be visible when the scene

opens.
10.Save the “dynamized” scene.
11.Exit the 3Space Dynamics Editor.

The 3Space Dynamics Editor display window displays hidden objects only for these cases:

¢ Show (an object)
¢+ Replace (object geometry)

414



3Space Dynamics

¢

3Space uses OpenGL acceleration mode with the following parameters:

Rendering

Lights:

¢
¢
¢

Sun
Bulb
Spotlight

Materials:

Uniform Zero level layer:

L4

> & o o

Ambient color

Diffuse color

Shininess (falloff and specularity)
Transparency

Reflexion

The first upper layer:

¢

¢
¢
¢

2D texture

Image mapping (plane, sphere, and cylinder)
The “color” channel

The “mix” and “replace” operators

Parameétres de rendu :

¢
¢

Image de fond
Environnement
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10.2 The 3Space Dynamics Editor

To open the 3%pace Dynamics Editor, select it on the menu bar at the top of the screen.

You will be able to open the 3Space Dynamics Editor only if thereis at least one
object in the scene.

10.2.1 Architecture of the editor

Gallery of actions

Annotationl]  Blink

World properties

Display window

WORLD
B

EVENT
&

Command bar
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10.2.2 The display window

The central area is for:

The scene to be dynamized display like

it is displayed at its opening.

The 3Space Dynamics Editor display window

is not only used to show the visible objects of

the scene. You will also use it to:

. Specify the initial point of view of the
scene (i.e., the one that will be used
when the scene is first opened in the
player).

. Identify the objects.

. Select an object.

. Set a coordinat

Display of hidden objects.

The 3Space Dynamics Editor display window displays hidden objects only in the following cases:
. Show (an object)

. Replace (an object’s geometry)

It is used to:

. Identify hidden objects.

. Select the object concerned by the action.

o Specify the initial point of view when opening the scene in the player

The initial point of view when the 3Space scene is opened is the point view in effect in the
display window when you saved the 3Space scene.

You can use the navigation arrows to view the scene from a different angle before
selecting the point of view. (see chaptgr "Navigatiofp” on page 91).

o Selectanobject

While editing the scene, you may need to choose an object or a group. Just click on the
object to select it.
You can use the navigation arrows e from a different angle before

selecting the object (see chapte

o Setacoordinate

While editing the scene, you may need to select a point in space (See chapter @
coordinate] on page 429).
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10.2.3 Concept of current object

o Current object

The current object is the object of the scene for which you are setting the properties and
the behavior.

In the display window, the current object is colored blue.

One editor area is used for setting the properties of the current object. In this area, the
name of the current object is displayed.

A second area is used for setting the behavior of the current object.

o Changing the current object

You can change the current object at any time.
Two methods are available:
. 1st method (selecting in the scene)
Click directly on the object in the display window. Before selecting the object, you
can use the navigation arrows to view the scene from a different angle before
selecting the object ( see chapter igationft”
. 2nd method (selection by name)
1. In the area describing the object properties, click on the name of the current
object. The list of the objects of the scene will be displayed.
2. Drag the cursor onto the name of the object you want, then click again to select
it.
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10.2.4 The world

LN A set of parameters will allow you to describe the
environment of the scene.

Ambiert light

Lirmit= b

Cratmiping

o Gravity

E If this box is checked, all objects in the scene are subject to gravity.

[}  1f this box is not checked, the world is in a condition of weightlessness.
All objects in the scene, whether they are fixed or not, are weightless.

3 It is possible to make a specific object weightless by setting the “fixed” property (see

chapter “Fixg“ompage @21y

o Ambientlight

The ambient light is the light given out by each object.

In the complete dark, only ambient light is used. If the ambient parameter is set to none,
the object is not visible.

You can adjust the ambient light by using the appropriate slider or by entering a value in
the Data Window at the right hand of the slider.

o Defaultlight

The default light is similar to a headlamp worn by the observer. You can adjust the
headlamp using the appropriate slider or by entering a value in the Data Window at the
right hand of the slider.

o Fog
A slider allows you to adjust the amount of fog in the scene.
You can adjust the fog value using the appropriate slider or by entering a value in the
Data Window at the right hand of the slider.

Be careful to not use a black background color (because the objects will disappear).
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Behavior within the limits of the world

The world is a 3D space inside which the objects are moving.
It includes:
¢ The visible objects of the scene

¢ The point of view (See chapte[ POt of VIEW (Eye - Target pomt]“on page 13%).

< Observer's eye

{7 point of view
[ ovjects of the scene

[ T7he word

You can choose the behavior of each object when it reaches the limits of the world:

. None
The object is not concerned by this event.

. Collision
When an object runs into the limits of the world, this is treated as a collision. The
object will bounce off these limits in accordance with its physical properties (mass,
stiffness...).

. Kill object
When the object’s center of gravity runs into the limits of the world, the object will
be destroyed. The object will disappear.

. Cycle
When an object runs into the limits of the world through one of the sides of the
screen, it will reappear on the opposite side. The same thing happens with the top
and the bottom.

The selection will be made in the behavior selection area: the behavior’s list will appear.
Drag the cursor, then click on your choice.

Damping force

Use the damping force attenuation percentage, for example, to simulate air resistance.

¢ If the percentage is zero, forces will be constant.

+ If the percentage is not zero, all forces in the scene will be affected by the damping
effect:
Examples: The amplitude of a swinging pendulum will gradually decrease. The speed
of an object will decrease.

You can adjust the damping force using the appropriate slider or by entering a value in

the Data Window at the right hand of the slider.

Camera

Mouse examiner: If this box is checked, you will use the mouse for navigating in the
Player.

Keyboard examiner: If this box is checked, you will use the keyboard for navigating in
the Player.
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10.2.5 Object properties

AMAPI 3D displays the properties of the current
object. To set the properties of an object, first make

suresureiti = aa'y Mm

see chapter “

Mame:

Fixed

AMAPI 3D displays the properties of the current object. To tune the object properties,
ensure it is the current one.

For more information see chapterl*Cancept of current ohjelct” on page 414.

O Fixed
E If this box is checked, the current object is not moveable:

It will not move if another object collides with it.
It will not be affected by any forces, not even the force of gravity.

(see chaptef "Gravity” on page 419) ]

B  1f this box is not checked, the current object is moveable:
It will react to collisions.
It will react to forces.
How it reacts will depend on whether gravity is on (see chapter ]‘Gramrcrn‘p'a'g'e_|
If gravity is on: the current object, and the other moveable objects in the scene are
subject to gravitational forces.
If gravity is not on: the current object, and the other moveable objects in the scene
are not subject to gravitational forces.

o Collisionvolume

The goal of 3Space dynamics is to reproduce the laws of physics, as seen in nature, as
realistically as possible.

In the real world, objects react to a collision when there is contact between the surfaces.
To reproduce this is possible, but requires signficant computational resources if the
geometries are complex.

Altough 3Space displays the geometric shape of the object, for maximum efficiency it
computes collisions based on simple shapes surrounding the object by default: this shape
is the “collision volume.”
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[GF If the “collision volume” box is checked, you can choose from several collision

volumes:
Collision volume Collision calculation
Sphere (surrounding volume) Very optimized
Box (surrounding volume) Very optimized
Simplified geometry (calculated per decimation) Optimized
Full geometry Not optimized

E If the “collision volume” box is not checked, the current object will not have a
collision volume. It will not react to any collision:
It will not detect any obstacles (it will pass through them) and it will not be
detected by the other objects of the scene (they will pass through it).

Density

The “density” parameter controls the specific mass of the current object. The unit is the
g/cm? (gram per square centimeter). You can set the density of the current object by
using the appropriate slider or entering a value in the Data Window at the right hand of
the slider.

Mass

The unit of mass of an object is the Kg (Kilogram). It is automatically computed from the
density and the volume of the current object.

Stiffness

The stiffness simulates the energy restitution after a collision between objects. Like in the
real world, the greater the stiffness, the less energy will be lost.

In a collision, each object will react depending its mass, roughness, links with the other
objects, forces...

You can set the stiffness of the current object using the appropriate slider or by entering a
value in the Data Window at the right hand of the slider.

Roughness

Roughness simulates an uneven (rough) surface. Like in the real world, it affects the
sliding friction between objects.

For example, consider object “A” laid on a fixed object “"B”. When we push on“A”, there is
sliding friction:

If "A” and “B"” are both polished (roughness=0): “A” will move at a constant speed.

If “"A” or/and “B” have roughness, the 3Space player will take this into account. The
greater the roughness, the faster “A” will decelerate.

You can set the roughness of the current object by using the appropriate slider or entering
a value in the Data Window at the right hand of the slider.
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10.2.6 Behaviors

EWENT PARAMETERS
—

o Definitions

¢ Event

The event will set up an action. There are three types of events:

¢ Opening: The action is performed when the scene is opened (default).

¢ Mouse over: The action is performed while the mouse cursor is over the object; it ends
as soon as the mouse cursor is no longer over the object.

¢+ Mouse click: The action is performed when the object is clicked.

¢ Action

An action is an instruction to be executed. There are several types of instructions:
¢ Motion (rotation, moving...)

¢+ Force (drag...)

¢ Status change (blinking, highlight...)

¢ Geometry (geometry change...)

¢ Link (spring ...)

¢ Camera (zoom)

¢ Others (annotation ....)

AMAPI 3D provides a gallery of actions which you can customize.

¢ Customizable Action

A customizable action has parameters you can set and event types you can chose from. It
is associated with an object.
Example: Blink every 2 milliseconds on mouse over.

¢ Behavior

The behavior of an object is the list of customized actions associated with it.
Example: The sphere rotates on the Y axis when the scene opens, it blinks every 2
milliseconds, and displays “Hello!” on mouse over.

¢ Trigger object

When a specified event occurs on the trigger object, the action is launched. (Put another
way, the trigger object is the object upon which the event must occur in order to launch
the action.)
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¢ Target object

The target object is the object on which the action will be done.

There are two cases:

¢ The trigger object and the target object are the same (default).
Example: If you click on object “A”, it will blink.

¢ The trigger object is different from the target object.
Example: If you click on the object “"A” (trigger), the object “"B” (target) will blink.
In this case, the event should not be “"Opening” (there is no reason to do this).

Assign a behavior to an object

To assign a behavior to an object:
1 Select the trigger object as the current object.
2 Choose an action in the gallery.
3 Customize it:
- Set a trigger event.
- Set the parameters of the action.
4 Return to step 2 to add another action, if needed (4 maximum).

¢ Sdect the object for which you want to define the behavior

AMAPI 3D dlsplays the behaV|or of the current object. To specify the behavior of an
ma hecurrent object. For more information see chapte

¢ Choose an action in the gallery

The gallery has an area where you can specify the actions to be assigned to an object.

Up to four actions may be assigned to an object.

AMAPI 3D provides a customizable actions gallery. For more information see chapter
[FCustomize an action] on page 425]

To ADD an action:

1. Click on an empty box to display the list of the possible actions allowed by AMAPI 3D.
2. Drag the cursor onto the chosen action.

3. Click to validate it.

To SELECT the current action:

The current action is the one you are customizing. It is displayed with a light background.
Click on the box corresponding to this action. AMAPI 3D will display its parameters and its
events.

To REPLACE an action from the list:

1. Make sure that it is the current action (see above).

2. Click on the box corresponding to the action to be replaced. Amapi displays the list of
possible actions.

3. Drag the cursor onto a new action.

4. Click to validate it.
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To DELETE an action from the list:

1. Make sure that it is the current action (see above).

2. Click on box corresponding to the action to be deleted. Amapi displays the list of
possible actions.

3. Drag the cursor onto the "NONE" action.

4. Click to validate it.

To Enable / Disable an action:
If this item is checked, the action is enabled.
If this item is not checked, the action is disabled.

¢ Customize an action
You customize each action by setting a trigger event and some parameters.

The customization area disp eters that apply to the current action. To
change the current action, se

Set a trigger event

There are several possibilities:

¢+ Opening: The action is performed when the scene is initially opened (default).

¢+ Mouse over: The action is performed when the mouse cursor is over the object and
ends as soon as the the mouse cursor is no longer over it.
Example: The object burns when the mouse cursor is over it; the flames disappear as
soon as the mouse cursor moves off of it.

¢+ Mouse click: The action is done when the object is clicked.
Example: The object burns when it is clicked. It will not be possible to stop the flames.

Set the parameters of the actions
You can set parameters for each action from the gallery.
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Action Parameters
Name Description Title Description Default
Annotate Display a line of text just Object on which the action
above the target object Target will be done. Current
9 sef "Select an objec on ]| object
page 429
Enter the text to be “Enter
Text X ,,
displayed. here

Slider controls the string
length relative to the the
object’s bounding box.
0= Text not visible

Size 50= Same width as 50
bounding box

100= The text is two
times wider than the
bounding box

Blink Displays and erases the Object on which the action
target object at regular will be done. Current
X Target .
intervals (sef~Serect an objecy on | object
|page 429])

Interval period of time in

Interval o 32
milliseconds
Highlight Adds a highlight effect to Object on which the action
the target object will be done. Current
Target = —- :
(seg "Se iCt an object]’ on_| object
nage 429
. 0= No effect
Intensity 100= Maximum highlight >0
Drop Disable the “Fixed” Object on which the action
pr(_)perty of the target Target will b‘e‘e done. o Cur_rent
object. (sefAeLenLa.n.n.b;ectrm_l object
JPET A-’n)l
Shoot Creates a directional Lobtectomrwhich the action Current
. Target . X
force on the geometric will be done. object
center of the target ¢ Along the X axis
object ¢+ Along the Y axis
Direction ¢ Along the Z axis Auto
No effect on a fixed ¢+ Auto (Along the
object camera-object axis)
. 0= No force
Intensity 100= Maximum force 15
Teleport Instantly moves the Object on which the action
target object Target will be done. Current
9 sef "Select an objec on ]|  object
page 429)
The geometric center
coordinates of the target
Position object at the destination (0,0,0)

positipn ]
[ (voir « Set a doordinate
on page 429)
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Action Parameters
Name Description Title Description Default
Move Linear movement Object on which the action
(translation) of the Target will be done. Current
target object 9 se [on | object
page 429
The geometric center
coordinates of the target
Position object at the destination (0,0,0)
osftion ]
|Evoir " Set a chordinate”
on page 429)
The slider tunes the action
speed:
Speed 0= No movement 50
100= Very fast
movement.
Gives a rotation Object on which the action
movement to the target will be done. Current
. R Target .
object along an axis (se J] object
through its geometric |page 429])
center
Axis X, Y, orZ X
No effect on a fixed
! object.
Best used in a world . .
without gravity Speed Rotations per minute 10
Show Unhide a hidden object. A hidden object to be
displayed Current
Target (seg=~ I object
[PAgC 52T
Hide Hides the target object. Object on which the action
It will not be subject to will be done. Current
Target - S :
forces and events. (se‘féelect.an.nhgectrm_l object
[page=4=55
Replace Replaces the geometry Lobtectomr which the action
of the target object with Target will be done. Current
the geometry of the 9 (seg "Se iCt an object]’ on_| object
replacing object (The page 429
properties and behavior The replacing object (a
of the target object are Replacin hidden object in the
retained.) p 9 scene)
object = —
ct an object]’ on
nage 429
Burn Simulates the burning of Object on which the action Current
the target object. Target will be done. (see .
object
an object] on pag
Intensity F:ontrqls the flame’s 25
intensity
Loads a web Displays the page you Address URL of the page to be TGS Site
page requested loaded.
Name of the frame where Current
Frame
to load the page. page
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Action Parameters
Name Description Title Description Default
Cylindrical The target object can Object on which the action Current
link move on the surface of a | Target will be done. (see .
f object
cylinder whose central an object] on pag
axis passes through the + Select the orientation
geometric center of the axis:
trigger object. The ¢ X
\ object may both rotate . ¢ Y
| around the axis and Axis ¢ Z Auto
! move along the axis. ¢ Auto (along the
i ; trigger- target object
! @ ! The axial link is a axis)
P specific case of the Check this box to not
(N cylindrical link: allow the object to move
T The target object is on along the axis.
one of the axes x, y, or PN
z. [N
w ” 1 //
(or: Auto” ) E E \v@
D (&4 | Translation P ’ Disabled
[t Y [cp” Constraint @ :Ei /
1 /
h | /
P
- B ®
B ® o
Spherical The target object can
link move on the surface of a
sphere. The center of
the sphere is the Tf_]e target_object is linked
geometric center of the with the trigger object.
trigger object. Target Object on which the action Current
9 will be done object
Remark: If one of the - jectl’
two object is fixed, we
get a pendulum.
Spring link The spring link is a The target object is linked
spherical link where the with the trigger object.
= two obJe_cts are linked Target O_bjc?ct i)n which the action Cur_rent
by a spring. willfre—dorre: object
page ;;;;
Set the speed which the
Force spring will recover its 50
initial shape.
Damping Set_ the weakening of the 20
spring force.
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Action Parameters
Name Description Title Description Default
Zoom Brings the camera Object on which the action
nearer the target object will be done. Current
Target , X
se object
belo

This slider allows you to
adjust the Camera - target
object distance.

0%= The camera doesn’t
move

50%= The camera draw
nearer the target object by
the half of the initial
camera - target object
100%= The camera is in
the center of the target
object.

The slider controls the
action speed:

0= No movement (no
zoom)

100= Very fast movement
(fast zoom).

Magnification 50

Speed 20

Select an object

When customizing an action, you may need to select an object.
There are two ways to do this:

Select from the list:

1.

2.
3

Check the box corresponding to the object to be selected (target or
replacing). Amapi displays the name of the default object on the right hand
of this box.

Click on this name to display the list of objects (or groups).

Drag the cursor onto the chosen object’s name, then click again to validate.

Graphical selection:

1.

Check the box corresponding to the object to be selected (target or
replacing). Amapi displays the name of the default object on the right hand
of this box.

Click on the icon which is the right of the name of the default object.
Then click on the object to be selected in the display window. Don't hesitate
to use the navigation arrows to adjust the view so that you can set the
coordinates in the three dimensions (see chaptef "Navigatiof” on page 91)}

Set a coordinate

When customizing an action, you may need to specify a point in space. There
are two ways to do this:
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Entering the coordinates with the keyboard:

By using the TAB key —

.

1. Use the TAB key to access the next coordinate (the first coordinate, if this is
the first time you press this key).

2. Enter a new value.

3. To enter the next value (if needed), return to step 1.

4. Press the “Enter” key to validate all the values.

¢ By clicking in the data display area

1. Click in the data display area of the coordinate to be modified.

2. Enter a new value.

3. Use the TAB key to access the next coordinate and return to step 2.
Or
Press the “Enter” key to validate all the values.

Graphically:

Click on the . icon which is to the right of the coordinate ault object. Then
click on the new position in the dlsplay window. Don't hesitate to use the

navigation arrows to adjust
three dimensions (see chapte

set the coordinates in
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10.2.7 The gallery of actions

The catalog of actions is a gallery displaying all the AMAPI 3D actions that can be
customi zed.

ACTIONS LIBRARY

@ |24

Annotation Blink Mute Highlight § Get URL Fush

O Browsing the gallery
AMAPI 3D provides several ways to browse its catalog.

¢ Browsea page
A thumbnail depicts each action; its name is displayed.

For more information see chapter["Customize an action] on page 425.]

¢ Scrolling the pages

When you scroll through the catalog pages, you will replace the complete line of
thumbnails with the thumbnails from the next or the previous page.
Click on the right hand arrow to go to the next page and on the left hand arrow to go to
the previous page.

0 Addan action to the behavior of the current object
You can choose between two methods to add an action to the behavior of an object:

15t method: Directly in the list of the actions assigned to the behavior of the current
object (see chapterf"Choose an action in the gallery]’ on page 474.

2" method: By dragging an action from the gallery onto the object you have chosen in

the scene display area.

Assign an action to an object or a group:

1. Browse the gallery to choose an action.

2. Place the cursor on the thumbnail depicting this action, then press and hold the mouse
button.

3. Drag the cursor into the scene display area and place it over the desired object.

4. Release the mouse button.
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10.2.8 The Command bar

o Information

r
Click on this icon to get information.

o Control the “dynamized” scene

By clicking on this icon, you can preview the effects of the scene in the browser,
then return to the 3Space Dynamics Editor.

o Saving the “dynamized” scene

m When you save the 3Space scene, the following items are saved:

¢ An XML document describing the dynamics of the scene (See chapter « I”EI
[document $ jon page 411).

¢ A Zap (.Z3d) format file containing the 3D geometry and textures (See chapter m
For page 711).

+ An HTML page that instantiates the scene and the 3Space player.

These three files will have the same name and will be saved in the same folder. You can:
¢+ Name these files or change their names.
¢ Choose the folder where you will save these three files.

How to save?

1. Click on the “Save” icon to get the dialog window (if the file was already saved, it will
ask you to save it with the same name in the same folder).

Change the folder if you don’t want to use the one that Amapi suggests.

Change the name of the files to be saved.

Press Enter or click on the Save button.

2.
3.
4.

Click on this button to leave the 3Space Dynamics Editor.
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11 Window

The“Window” menu manages the open AMAPI 3D documents.

11.1 Openanew window

This command allows you to create a new window containing an empty document.

11.2 Close all

This command closes all the open AMAPI 3D documents.

11.3 Cascade

This command displays all the open
AMAPI 3D documents, one on top of
another.

You will then be able to resize and
position them.

Click on the window of the document
you wish to work on.

If you double click on a window, it will
be displayed full-screen size, hiding the
others.

This command displays all the open AMAPI
3D documents, side by side, such that the
windows are wider than they are tall.

You will then be able to resize and
| position them.

g Click on the window of the document you
wish to work on.

If you double click on a window, it will be
displayed full-screen size, hiding the
|others.
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11.5 Tile windows vertically

This command displays all the open
AMAPI 3D documents, side by side, such
that the windows are taller than they are
wide.

You will then be able to resize and
position them.

Click on the window of the document
you wish to work on.

If you double click on a window, it will
be displayed full-screen size, hiding the
others.

11.6 Document

The Window menu displays a detailed list of all the open AMAPI 3D documents. You can
designate one of them as the current document, as follows: holding down the mouse button,
move the cursor downward until you highlight the name of the document you wish to work on,
then release the mouse button.

434



Preferences / Interface

12 Preferences

You can customize AMAPI 3D according to your needs.

12.1 Interface

This menu allows you to customize the AMAPI 3D interface, i.e., the way that you
communicate with your software. As you master AMAPI 3D, you will adapt it to your
needs and capabilities.

12.1.1 Dialogs

a

Language

Use this command to specify the language used for displaying messages.

To date, you can choose from the following languages:

¢+ English

¢ French

Highlight the desired language and release the mouse button (left button on PC).

Tool palettes

AMAPI 3D supports three tool palettes:
¢ Construction

¢ Modeling

¢ Assembly

You can choose between two interfaces:

N
Y
s 4
i
Standard =0
Interface ~8
@
55
% ¥
& Workshop

¢ A0

~ Interface

o
B
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¢

“Workshop* (the classical AMAPI 3D interface):

O

Standard ® Workshop
W CFT ™

T i’ I-'_ a

1 “‘[, k.
4

i e y*
d . &

o £
e I 7 e

Construction Palette Modeling Palette Assembly Palette

This interface was ergonomically designed so as to allow the user’'s movements
to follow as closely as possible the natural movement of a designer at the drawing
table, or a sculptor in his / her workshop.

The floating tool palettes are displayed on the top right side of the scene.
Within a palette, each tool is represented by an icon.

2,
<

How do you select a tool?

1.Before using a tool, make sure that the current (selected) object is the one
you want to work on (see chapter|“Current object concept] on page 166].

2. Click on the icon depicting the tool you want to use.

How do you switch tool palettes?

To switch tool palettes, if you have chosen the Workshop interface, move the
cursor out of the scene by the right hand side of the screen and then back into
the scene.

How do you end the action of a tool?

There are two ways to do this:

Validate the action:

O In the Assistant Palette: Click on the "OK” button.

or

O Through the keyboard: Press the Return key.

Validating an action puts the tool aside: the cursor switches back to the object

selection accessory ™., which allows you to select another element or tool.

Put the tool aside:

Move the cursor out of the scene through the right hand side of the screen to
put the tool aside (to drop it) and move it back into the scene. You will then be
able to select another element or tool.
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¢

“The Standard I nterface”

X3

*

|E| Selectior!
- - - Accessories X Standard O workshop
Construction
palette The advantage of this interface is that it is familiar
to most users.
The three tool palettes are grouped into a single
R A / palette displayed at the left-hand side of the
4 screen. You can position it anywhere you want in
the scene.
Modelling A black arrow indicates tools that unfold.
palette
Y P 4
Assembly
palette
Catalog

How do you select a tool?

1. Before using a tool, make sure that the current (selected) object is the one
you want to work on (see chapter] "Current object concept] on page 166).

2. Click on the icon depicting the tool.

How do you change tool palette?

Using this interface, the three tool palettes are constantly displayed. Therefore,
you do not need to change palettes.

How do you end the action of a tool?

There are two ways to do this:

Validating the action:

O In the Assistant Palette: Click on the “OK” button.

or

O Through the keyboard: Press the Return key.

Validating the action causes the tool to be dropped. The cursor switches back to

the object selection accessory ™., allowing the user to select another element.

Putting the tool aside:

Selecting another tool automatically drops the previous tool.

0O Select another tool in the Tools Palette to continue working on the current
palette.

Or

0O Select a construction tool to build a new object.
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The Assistant Palette

The Assistant Palette has been specifically designed to give you information and guide you
through your first projects with AMAPI 3D. It will help you get acquainted with AMAPI 3D
quickly. Once you are familiar with it, you can turn off the Assistant Palette, which will

give you a larger work space. (See chapter “ Assistant Palette”l'un—paﬂlmst
deactivate the palette if you don’t want it displayed.

Control Panel

The Control Panel displayed at the bottom of the screen provides modeling support
features. These features will help you get the most from your AMAPI 3D software. (See
chapter ™ Control Panelm

You can choose between three types of interface for the Control Panel:

¢

Control Pandl always displayed at the bottom of the screen:

Y Activated O Automatically hidden

Control Panel automatically hidden:

The advantage of this interface is that it frees up work space since the Control Panel
is displayed only when you ask it to be. Just move the cursor to the bottom of the
screen to have it appear. The Control Panel will disappear as soon as the cursor is
back in the scene.

Y Activated ® Automatically hidden

Control Panel always hidden:

This choice frees the most work space. However, you will have to use hotkeys to
access the Control Panel tools (see chapter “ShortcutE” on page 88])

O Activated O Automatically hidden
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12.1.2 Work Space

a

Bounding box

This option is used to display objects as a bounding box when you move them or the
scene around. This option speeds up navigation in the working scene.

Table (“Workbench”)

In the center of an empty scene is a table on top of a grid.

You build your model on the table and use the grid and the table as visual references to
locate yourself in space.

However, you may want to hide the grid or the table.

Click on this command to hide the table. Click again to have it re-appear.

Caution, you must restart AMAPI 3D for your choice to take effect.

Grid

In the center of an empty scene is a table on top of a grid.

You build your model on the table and use the grid and the table as visual references to
locate yourself in space.

However, you may want to hide the grid or the table.

Click on this command to hide the grid. Click again to have it re-appear.

& Caution, you must restart AMAPI 3D for your choice to take effect.

Background image

To add realism to your work, AMAPI 3D allows you to display your models on top of a

background image.

O Check the “Background image” box.

O Follow the instructions in the dialog box to specify the file containing the background
image.

Rotation speed

This command is used to set the speed at which the user’s eye rotates around the scene.
You will just need to set a value between 1 and 10.

A value of 1 is the slowest speed and a value of 10 the fastest.

12.1.3 Display mode (for objects)

This command opens a dialog box for specifying how you want the current scene to be
displayed. Select the desired display mode from the list of choices:

Basic Wireframe
Lit Wireframe
Flat Solid
Smooth Shading
Smooth Solid

> & & o o

Shaded mode increases the intuitiveness and the realism of the models.
Wireframe mode is better suited for tasks requiring precision.
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12.1.4 Size of the points

o Points defining a curve

Move the Slider to increase the displayed size of the points.

O Selected points

Move the Slider to increase the displayed size of the points.
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12.2 Units

Units:
You can specify the units you want to work in: millimeters (mm), centimeters (cm), meters
(m), inches (fractions), numerical inches, pixels (screen units), or none (virtual units).

Depth:
You can specify the number of places after the decimal point to be displayed.

Angular:
You can also specify the units of angular values (degrees or radians).

Absolute or Relative mode:

. In absolute mode, coordinates are measured relative to the origin, which is by default the
center of the workbench.

. In relative mode, coordinates are measured relative to the last point created. (You can
specify a different origin for Absolute mode).

Origin:

You can change the origin of the absolute coordinate system to somewhere other than the
center of the table (if you selected this mode).

¢ Click on the “Fixed” button,

e,
¢ AMAPI 3D displays the point selection accessory 4. Useitto assign a point of the scene.
Or:
¢+ Enter the origin coordinates (x,y,z) in the editable areas of the Data Window.

Scale:

You can change the working scale:

. Enter a percentage of scaling in the Data Window (default: 100%).

. Or, click on the icon depicting a sub-menu and select from the choices provided.

. Or click on the “Set it” button, then select two existing points with the point selection

accessory {1 The distance between the two points becomes "1 unit” of the current unit.

Automatic Positioning of the axes:

You can automatically position the origin of the axes (graduated rules) used with the
“3D Primitives” or the “Draw” tool.

If you select this option, the origin of the axes will be automatically positioned on the target
point of the scene (see chaptdr “Point of view (Eye — Target point)” on page 134)|

If you do not select this option, some tools will require you to set the origin manually. During
this extra step, the origin of the axes will follow the cursor. Move the cursor to the desired
location and click.
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12.3 Import-Export

You can specify how AMAPI 3D will handle in and out communications with other
applications.

¢

You can, of course, select the desired file format from the list of choices. AMAPI 3D
automatically adds the correct file extension to the file name.

Extension: Specifies the default suffix added to exported files.

Switch axes: Not all 3D software packages use the same orientation for X, Y, and Z. This
option allows you to modify the spatial orientation of imported or exported objects. If you
notice that the models you import from or export to another application do not have the
correct spatial orientation, use this feature to put things back into place.

Scale factor: These values represent the scale (increase or decrease) applied to scenes
when reading / writing files in the specified file format. This ensures the consistency of
dimensions between AMAPI 3D and other software applications.

Clean: You may want to delete coplanar facets when reading large or complex files. This
option will merge all coplanar faces in imported files. This is particularly useful when
reading file formats that triangulate facets.

Smoothing / smoothing angle: You may choose to export your models automatically
smoothed and set the smoothing angle yourself. This may facilitate communication with
other rendering programs.

Rendering pre-calculation (AMAPI 3D format only): The rendering image calculation is
made in two times. The first time needs a quite long calculation, and the second one is
faster.

AMAPI 3D allows you to save the first pass result with the file. The next file saving will be
quicker.

A The file saving “with Rendering pre-calculation” increases significantly the file size.
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12.4 Printer

This command opens a dialog box to specify the printing parameters.

. You can choose "Print the Measurements” (see chapter “Measurements’ on page 143)]

. You can choose to print in “Backface culling”. If you check this box, AMAPI 3D will print
only the edges that would be visible (even partially) to the user’s eye if the facets were
solid (see chapter "Backface culling] on page 128]).

. You can set a scale factor.
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12.5 Recovery

12.5.1 Automatic backup

This feature saves all the shapes (even hidden) every “n” minutes in a backup file. When
activating this option, you can specify the file location and name where the backup file will be
automatically stored (click on “default folder”).

12.5.2 Undo level

This feature allows you to specify the maximum number of undos you can perform
successively.

An undo (see chapter “Undo@) cancels:

¢ Within a tool: The last operation performed by the current tool.

+ Outside a tool: All the operations performed by the last tool used.

Management of the undos is dynamic, meaning that in most cases, it does not consume a great
deal of memory (RAM). Nevertheless, do not set a large value for this parameter, especially if

your system is short of RAM.
Be aware that some tools require more RAM than others, the Cut tool, for instance.

12.5.3 Crash file

Click on the “Crash File” button to change the file name where the current scene will be saved
in case of abnormal termination of the application.
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Prefecences / Constraints

12.6 Constraints

AMAPI 3D allows you to snap the cursor onto an existing point or a specific point on a
segment (relative to the nearest end).

Check the designated box in the “Preferences - Constraints” dialog box to activate / deactivate
this feature of the cursor.

¢ On a point
¢ On asegment

If you checked the “Snap onto a point” box:
The shift key will have the cursor snap to existing points.

If you checked the “Snap onto a segment” box:
You will need to specify the length of the spacing onto which the cursor will snap.

The shift key not only snaps the cursor onto existing points if you specified it in the

Preferences - Constraints, but will also snap the cursor onto user-defined spacing along the
segments (spacing relative to the nearest end).

Points attracting the cursor

® L ~\ Segment ®
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Prefecences / Macintosh

12.7 Macintosh

This command of the Preference menu is used to set parameters for Apple Macintosh
computers only.

Display AMAPI 3D as icon on the desktop:
When this feature is activated, an AMAPI 3D logo will be visible at the top left corner of the
desktop when you temporarily leave AMAPI 3D. Click on this icon to go back to AMAPI 3D.

QuickDraw display (slower):

To increase the redraw speed, we have implemented our own graphics engine, which replaces
the Macintosh graphics manager when using AMAPI 3D. If your system has a graphics
accelerator, you may be able to increase the display speed by activating this feature.

Quick allocation:

This option accelerates AMAPI 3D significantly but also increases the RAM requirements. Modify
the value of the Macintosh memory allocator. If the “Memory failure” message appears,
increase this value slightly.

Print:
You can define the font used for printing as well as its size and style. This option is also
available for Illustrator and PICT outputs.

Font:
You can choose the font to be used in the interface and in the dialog boxes.
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Practical Exercises

he“ Practical Exercises’ chapter was specially created to help you build your first

models and to answer the questions that are likely to come up as you create your
own more complex models. The models presented here are from a variety of different
fields, including architecture, interior design, furniture design, packaging, and
illustration. The construction of each model has been divided into actions, which have
been further subdivided into one or more steps. Each step shows the use of one tool.

Included with AMAPI 3D isadirectory called “ Exercises’ that contains sample model
files for the exercises in this chapter. Each file corresponds to the state of a model
before an action. You can go directly to the file that shows the model in the state that
will help you with your specific question; you don’'t have to start fromthe initial state of
the model.

In addition to providing detailed instructions and illustrations, each exercise also tells
you which chapter / section in the User’s Guide to read for further details. Some
exercises also suggest alternate methods for accomplishing the same task. You are
encouraged to experiment with and compare the different methods to see which ones
are best suited for your needs.

The AMAPI 3D tools are easy to learn and easy to use. You can use them together to
create a wealth of beautiful and useful models, limited only by your imagination. The
power of AMAPI 3D is yours. Now, put your clever and creative mind to work and
Create some awesome model s!

TGS provides additional practical exercises. visit our Internet web site www.tgs.com.
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Practical exercises; A little house

1. A LITTLE HOUSE

Thislittle house is an exercise that will show you how
delightfully easy it is to use AMAPI 3D!

The little house's base

Q Tool: Cube

Q Do this:
Draw a 20x20x50 cube. This will be the house’s
base.

Urseetpe detailed efplanations in the chapter:
“Cubeen page 1/3.

The little house's roof

Step 1: Rough sketch

Q Tool: Snap (+Control)
Q Open the model file: Mt1
Q Do this:
1. We will make a copy of the cube and snap it
over the first one, in only one step.
2. Press and hold the Control key and click on the

Snap tool.
3. Click on the lower left corner of the house.
4. Then click on the corner just above.

Q See tmmanations in the chapter:
“Snap -

Step 2: Make a roof with two sloping sides

Q Tool: Weld

a Open the model file: Mt2

Q Do this:
We will use the weld tool to weld the two left
corners together and the two right corners together.
The result is a roof with two sloping sides.

QO See the detailed explanations in the chapter:
“Weld” on page 341]
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Practical exercises; A little house

Step 3. Make a roof with four sloping sides

Q Tool: Weld

O Open the model file: Mt3

Q Do this:
Weld the two upper corners of the roof together.
The result is a pyramid.

QO See the detailed explanations in the chapter:

“Weld” on page 347.
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Practical exercises: A cone on a sloping plane

2. A CONE ON A SLOPING PLANE

Although thisisa very simple model, it demonstrates

the steps commonly used to create models with AMAPI
3D:

1. BUILD the construction lines, meshes or basic
volumes. Here a cube will be the base for the
sloping plane and a circle will be the base for the
cone.

2. MOoDEL by modifying the construction shapes. Here
we will cut the cube to make a sloping plane.

3. ASSEMBLE the parts to make the final scene. Here
we will place the cone on the sloping plane.

The sloping plane

Step 1: Make a cube

Q Tool: Cube
Q Do this:
We draw a cube.

Q See the detailed explanations in the chapter:
“3D Primitives / Cubel en page 173 |

Step 2: Cut the cube

Q Tool: Cut
Q Do this:
1. Take the Cut tool.
2. Click to indicate the origin of the action.
3. Click again to set the pivot point of the cutting
angle.
4. Click to validate.

The cut edge is open.

O Sedq the detailed gxplanations in the chapter:
“Cut” on page 299.
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Practical exercises: A cone on a sloping plane

Step 3. Create the sloping plane’s face

Q Tool: Surface Extract
Q Do this:
Do a manual or automatic extraction of the face.
QO See the detailed explanations in the chapter:
“Facet Extractiom

The cone

Q Tool: 3D Primitives / Cone
Qa Do this:
The “Cone” tool will ask you:
To draw the base circle of the cone.
To extrude the circle in the direction of the desired
height of the cone.

QO See the detailed expMe chapter:
“3D Primitives” / “Con J

Put the cone on the sloping plane

a Tool: Lay On
O Open the model file: Poser

Q Do this:
1. Select the Lay On tool (the cone is the current
object).

2. Click the face under the cone.

3. Now, click on the sloping plane.

4. The geometric centers of the two faces are
against each other. If necessary, you can
cancel the operation (PC: CTRL+Z or Mac:
Command+Z) and do it again with another face
of the cube.

Q See thenations in the chapter:
“Lay On” on page 339.
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Practical exercises: Pipes

3.PIPES

This exercise shows one way to design a pipe:

¢ Draw the path.
¢+ Make the elbows (with the Chamfer toal).
¢ Givethe pipe thickness.

There are also other quick and easy ways to make
pipes!

Draw the path

Q Tool: 2D Drawing tool, Polyline
Q Do this:
1. Select the Polyline tool.
2. Draw a path for the pipes in 3 space. Don't
concern yourself with the elbows, just draw the
path followed by the pipes.

QO See the detailed mn the chapter:
“Drawing / Polyline

Make the elbows

Q Tool: Chamfer

0 Open the model file: Tuyaul

Q Do this:
1. Select the Chamfer tool.
2. Set a value for each elbow (or one for all).
3. Validate.

Q See the i ations in the chapter:
“Chamfe

Set the diameter of the pipe

Q Tool: Thickness
Q Open the model file: Tuyau2
Qa Do this:
1. Select the Thickness tool.
2. Set the thickness to 3.
3. Set the number of points to 6.
4. Validate.

QO See the d@ations in the chapter:
“Thickness” on page .
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Practical exercises: Pipes

Apply smoothing

Q Open the model file: Tuyau3

Q Tool: Smooth

Q Do this:
1. Select the Smooth tool.
2. Set the smoothing value to 1.
3. Validate.

Q See the Manations in the chapter:
“Smooth™on page .
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Practical exercises: A champagne cap

4. A CHAMPAGNE CAP

Once again thisis a very simple model, and again
you will use the basic steps commonly used to create
models with AMAPI 3D:

1. BUILD the construction lines, meshes or basic
volumes. Here a sphere will be used for the head
of the cap and a circle for the body.

2. MOoDEL by modifying the construction shapes.
Here we will cut and squash the sphere to make
the head of the cap.

3. ASSEMBLE the partsto make the final scene. Here
we will assemble the head and the body.

The cap’'s head

Step 1: Make a sphere

Q Tool: Sphere
Q Do this:
Create a sphere.

Q See the detailed exp i i e chapter:
“3D Primitives / Spher .

Step 2: Make a half sphere

Q Tool: Delete Facet
Q Do this:

1. With the Delete Facet tool and the Lasso (PC:
Click the right button / Mac: Command+click),
select the lower half of the sphere.

2. Validate. It is removed.

Q See th lanations in the chapter:
“Delet .

Step 3: Squash the half sphere

Q Tool: Scale

Q Do this:
Take the Scale tool and squash the half sphere
slightly, as shown.

Q See th i lanations in the chapter:
“Scale”

2
&
s
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Practical exercises: A champagne cap

Step 4: Mirror the half head
a Tool: Symmetry

Q Do this: n
Mirror the half sphere under itself.

QO See the detailed explanations in the chapter:
“Symmetr{” on page 3231

Step 5: Weld the two half heads

Q Tool: Weld
Q Do this:
Weld the two parts of the head together.

Q See lanations in the chapter:
“Wel -

Step 6: Prepare the beginning of the body

Q Tool: Delete Facet
Q Do this:

1. With the Delete Facet tool and the Lasso (PC:
Click the right button / Mac: Command+click),
select the lower row of facets.

2. Validate. They are removed.

QO See the detailed explanations in the chapter:
“Deletd”_on EEEE 222[

The cap's body

Step 1. The cap’s body

Q Tool: Curve Extract

O Open the model file: 3Dlinel

Q Do this:
Select the Curve Extract tool and validate. A circle is
automatically created.

QO See the detailﬁg ﬁlesngtions in the chapter:
“Extract Curv

Step 2: The cap’s body (continued)

Q Tool: Extrusion

Q Do this:

With the Extrusion tool, build the body and close the
bottom.

Q See the d i ations in the chapter:
“Extrusion :
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Practical exercises: A champagne cap

Head and body assembly

Q Tool: Weld

Q Do this:
Weld together the head and the body. The result is
a champagne cap!
For the finishing touch, apply a nice texture.

QO See the detailed explanations in the chapter:
“Weld” on page 341. |

Smoothing the cap

Q Tool: Smooth (partial smoothing)
Q Open the model file: 3Dline2
Q Do this:
1. To avoid undesired deformations on the body,
select only the upper portion of the cap.
2. Apply a smoothing with a value 3.

Q See the nations in the chapter:
“Smooth -
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Practical exercises: A house

5. A HOUSE

The followi ng model is not warranted by
an architect — it was designed for tutorial
purposes only <smile>.
To build this house, we will start with the
walls, then add the roof.

The carpentry isvery simple —thereis
only a main beam and some rafters.
Later, we will see how to design tilesto
protect our home against the rain.

The walls

Step L. Set the preferences

Q Do this:
In the menu Preferences / Units choose centimeters
with 2 decimal places (see chapter * Preferences /

Units[on page 44T},
Step 2: Drawing

Q Tool: Drawing tool, Rectangle
Q Do this:
1. Face view, then top view (keys 2, then 5).
2. With the Rectangle tool, draw a 800x500 cm
rectangle.
Q See the detailed explanations in the chapter:

“Drawing / Rectangle
Step 3: Extrude the walls

a Tool: Sweep
O Open the model file: MO1
Qa Do this:
1. Face view (key 2).
2. Select the Sweep tool.
3. With the spacebar, constrain cursor movement
to the vertical axis.
4. Sweep toward the top, to a value of 300 cm.
5. Don't click the ends (in red) because you don't
want to close them.

Q See the dmations in the chapter:
“Sweeping ]
I%E%%E Hjovement and positioning constraintg” on |
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Practical exercises: A house

Step 4: Wall thickness

Q Tool: Thickness
O Open the model file: M02
Q Do this:
1. Select the Thickness tool.
2. Specify a thickness value (20 cm) inside the
house. (Press the spacebar if necessary to
change the thickness direction.)

Q See the dmations in the chapter:
“Thickness .
%‘ ovement and positioning constraints’ on |

Step 5: Measurements

Q Tool: Measure
Q Open the model file: M03
Q Do this:

1. Select Measures.

2. \Verify that the length of the large wall is 760
cm (interior dimension) and 800 cm (exterior
dimension).

3. Click in the black hole to suppress display of the
dimensions.

Q See the detailed explanations in the chapter:
“Measurements

The peaks

Step 1. Draw the rectangle of the base

Q Tool: Drawing tool, Rectangle
Q Open the model file: M04
Q Do this:
1. Side view (key 4).
2. Select the Rectangle tool.
3. Apply a constraint using the Shift key on the
top left corner of the house.
4. Draw a rectangle, 500 cm wide by 150 cm high.
QO See the detailed explanations in the chapter:
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Practical exercises: A house

Step 2: Change the rectangle into a triangle

Q Tool: Weld
Q Open the model file: M04
Q Do this:
1. Select the Weld tool.
2. Weld the two top corners of the rectangle. The
result is a triangle.

Q See mlanations in the chapter:
“Wel

Step 3: Make a triangular surface

Q Tool: Surface Extract

a Open the model file: M05

Q Do this:

Be sure that the triangle is the current object.
Select the Surface Extract tool.

Press the Return key.

Put aside the tool. If you press the Return key,
the scene is rendered and you will see the
generated face.

QO See the detailed explanations in the chapter:
“Facet Extractio

Step 4: Give thickness to the peaks

ABWNR

Q Tool: Thickness

a Open the model file: M06a

Q Do this:

Face view (key 2).

Select the Thickness tool.

The thickness appears on the triangle face.
Enter the value: 20 cm.

If necessary, press the spacebar to change the
thickness direction.

Q See thed i ations in the chapter:
“Thickness !

Step 5: Make 2nd peak (1st method: Duplicate)

UuhrWNH

Q Tool: Duplicate
O Open the model file: M0O6b
Q Do this:
1. Face view (key 2).
2. Select the Duplicate tool.
3. Apply a horizontal constraint (spacebar) and a
move of 780 cm (the house’s length - the wall
thickness).

Q See the d i ations in the chapter:
[ Cursor [movement and posItioning constramts’ on

page 98.
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Practical exercises: A house

Step 5a: Make 2nd peak (2nd method: Snap + Control)

Q Tool: Snap (+ Control)
Q0 Open the model file: M0O6b
Q Do this:

1. Face view (key 2).

2. Hold down the Control key and select the Snap
tool. This will make a copy of the current
object.

3. Click a point on the base of the triangle and
click the point on the other wall where the copy
should be placed.

4. This makes a copy of the current object and
snaps it on to another object.

Q See thmﬁalanations in the chapter:
“Snap” -

Step 5b: Weld the peaks with the walls

Q Tool: Weld
Q Open the model file: M06c
Q Do this:
Weld together the walls and the peaks.

Q See Ianations in the chapter:
“Weld” on page 347.

The main beam

Step 1. Draw the section

Q Tool: Drawing tool, Rectangle
a Open the model file: M07
Q Do this:
1. Side view (key 4).
2. Select the Rectangle tool.
3. Draw a rectangle, 15x30 cm.

QO See the detailed exm the chapter:
“Drawing / Rectangle .
Step 2: Place the section on the top of the peak

Q Tool: Snap
a Open the model file: M08
Q Do this:

1. Side view (key 4).

2. Select the Snap tool.

3. Place the center of gravity of the rectangle on
the top of the roof (Use the Zoom and
Perspective functions if necessary.)

Q See the detailed explanations in the chapter:

“Snap”[on page .
“The Views
“Perspectivek !
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Practical exercises: A house

Step 3: Offset the beam

Q Tool: Move
0 Open the model file: M08
Q Do this:
1. Face view (key 2).
2. Select the Move Tool.
3. Move the rectangle by 50 cm toward the left (-
50) with a horizontal axis constraint to avoid
any other offsets.

QO See the detailed explanations in the chapter:
“Movefon page 330 |

Step 4: Extrude the beam

a Tool: Sweep
0 Open the model file: M09
Q Do this:

1. Select the Sweep tool. 7‘
2. Extrude the rectangle toward the right with a A\ //\

900 cm value (with horizontal axis constraint)
then click at each end (red) to close the beam.

Q See the dmations in the chapter:
“Sweeping ]

“Cursor movement and positioning constraintg” on
e

The rafters

Step 1. Draw the base line

Q Tools: 2D Drawing tool, Polyline
Q Open the model file: M10
Q Do this:

1. Side view (key 4).

2. Unhide the triangle that was the base of the
peak (Unhide).

3. Hide the house and the beam to make the
scene less cluttered.

4. Select the 2D Drawing tool, Polyline.

5. Apply a constraint using the Shift key on the
top of the triangle. Draw a line (use polar
coordinates) 400 cm long with constraint
(Control+Shift and click on the point) on the
triangle base (release Control but hold Shift).

6. Hide the triangle.

Q See the detailed qxpta‘naﬂo‘nsTn‘thE-cha'ptqrﬁ

[DBrawing /]Polyline”on page 194. Hide-Unhide” en
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Practical exercises: A house

Step 2: Draw the rafter section

Q Tools: Drawing tool, Rectangle
Q Do this:
1. Face view (key 2).
2. With the Rectangle tool, draw a rectangle, 8x20
cm.

QO See the detailed explanations in the chapter:
“Drawing / Rectangle[_on page 191]
Step 3. Make a half rafter

Q Tool: Extrusion
a Open the model file: M11
Q Do this:
1. Be sure that the segment is the current object.
2. Select the Extrusion tool.
3. Click on the rafter’s section.
4. Then click both ends (red) to close the rafter.

QO See the dmations in the chapter:
“Extrusion :
Step 4: Place the half rafter

Q Tool: Snap
Q Do this:
1. Unhide the walls.
2. Select the Snap tool.
3. Snap the rafter’s base to the peak.
Q See the detailed explanations in the chapter:

"Hide-Unhide™Jen page 138.

Step 5: Mirror the half rafter

a Tool: Symmetry
Q Open the model file: M11
Qa Do this:
Do a vertical mirror of this half rafter.

QO See the thions in the chapter:
“Symmetr ;

Step 6: Weld the two half rafters

Q Tool: Weld

Q Open the model file: M11

Q Do this:
1. Weld the two half rafters together.
2. The first pair of rafters is finished.
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Practical exercises: A house

Step 7: The series of rafters

Q Tool: Duplicate

Q Open the model file: M13

Q Do this:
The length to be covered is: 800 - 8 (thickness of
the first rafter) = 792 cm,
If we add 9 rafters, the gap between them will be
792 /9 = 88 cm.
1. Be sure that the first rafter is the current

object.

2. Select the Duplicate tool.

3. Press the Tab key to enter the numerical
values:

4. Number of objects: 10 + Return.

5. X axis offset: 88 (Y and Z remain 0) + Return.

6. Rotation: 0.

7. Press the Return key to validate. The roof is

covered by the rafters.
8. Unhide the beam.

QO See the detailed explanations in m
“Duplicate / Creating multiple copies” -
I'Hide-Unhide”Jen page 138. |

The tiles

Step 1. Draw the construction curves

Q Tools: Drawing tool, Rectangle, Arc, Polyline
Q Do this:
You need to draw an arc (inside a 15x5 cm
rectangle), followed by a horizontal 5 cm line

segment.
1. With the Rectangle tool, draw a 15x5 cm
rectangle.

2. Draw the arc: Apply a constraint (Shift) on the
bottom left corner of the rectangle and click the
right mouse button (Mac: Option-Click) to begin
the arc. Continue applying a constraint (Shift)
and on the middle of the top side of the
rectangle, click the right mouse button (Mac:
Option-Click) to set the arc tangent to the
segment. Set the 3rd point of the arc on the
bottom right corner of the rectangle and set the
number of points to 7 (to avoid generating too
many faces).

3. Without putting aside the Drawing tool, take
the Polyline tool and end the curve with a 5 cm
horizontal line segment.

Q See the detailed expm chapter:
“Construction / Drawin
%‘ ovement and positioning constraintd’ on |
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Practical exercises: A house

Step 2: Make the tile

a Tool: Sweep
0 Open the model file: M16a
Q Do this:
1. Take the Sweep tool to extrude the tile section
with a 30 cm length.
2. Hide the rectangle.
Q See the detailed explanations in the chapter:

Step 3: Touch up the tile

Q Tool: Scale

Q Open the model file: M16b

Q Do this:
With the Scaling tool, select the points of the arc
(only) at the rear side of the tile and reset the size
from 15 to 12 cm.

Q See the detailed explanations in the chapter:
“Scale”

Step 4: Tile the roof

Q Tool: Grid and Duplicate
O Open the model file: M17
Q Do this:
Draw a 5x3 grid of cells to make a quick sample:
1. Grid tool: Draw a 5x3 cell grid (18x25 cm per
cell).
2. Duplicate tool: Do a Multiple Copy. Make the
tile the current object, and click on the grid.
3. The tiles are copied and arranged as if for a
roof.
To make one side of the roof, draw a 50x16 cell grid
(900x400 cm) with 18x25 cm per cell, and make a
multiple copy of the tile (800 tiles). This will make a
file that is too bulky to be practical.
For the final rendering, it would be better to use a
texture map of a tile pattern, which would yield a
much smaller file.
QO See the detailed ¢
“3D Primitive
“Duplicate”™en page

in the chapter:
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Practical exercises: Hello

6.HEeLLO! (3D TEXT)

Youwillseehoweawitis(evenachildcandoit) to l -
create and model 3D text with AMAPI 3D. ‘.( 7 [’1
il

Composing the text

Q Tool: Text
Q Do this:
1. Select the Text tool.
2. Select the font and the style.
3. Select the extrusion mode (to make 3D text).
4. In the text window, type: Hello! (or any text
you want) and validate. 1
You've got 3D text!
Q See the detailed explanations in the chapter:

"Text Editor [0 Page 203

Modeling the text

Step 1: Draw a bending curve

Q Tool: Drawing tool, Interpolated Curve
O Open the model file: Hellol

Q Do this:

To do it, just draw a 2D curve which will be the
bending path.

QO See the detailed explanations in the chapter:

“Interpolated Curv.
Step 2: Bending the text

Q Tool: Bend

Q Do this:
Select the text as the current object and click on the
curve to bend it.
WARNING! The only constraint is to be in a front
view with the bending curve.

Q See the detailed explanations in the chapter:
“Bend"lan page 262.|
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Practical exercises: A glass

[. A GLASS

This exercise will show you that there may be several
different ways to get the desired results with AMAPI
3D.

In this example, we will make a glass from the same
curves with two different tools. First, we will use the
Extrusion tool. Next, you will see that we can produce
the same object using the Swveep tool!

Drawing the construction curves

Step L. The base

Q Tool: Drawing tool, Circle

Q Do this:
1. Face view, then top view (keys 2 then 5).
2. Select the Circle tool.

3. Draw a circle and specify that it have 16 points.

Q See the detailed explanations in the chapter:
“Drawing / Circle” on page 189.]
Step 2: The profile curve

Q Tool: Drawing tool, Polyline
Q Do this:
1. Select the Polyline tool.
2. Draw the glass profile. Begin the first point by
clicking a point of the circle.
3. Make sure the last point is vertically aligned
with the center of the circle by using the
constraints.
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Practical exercises: A glass

Step 3: Round the angles

Q Tool: Chamfer

O Open the model file: Gobeletl

Q Do this:

Make sure the profile is the current object.
Select the Chamfer tool.

Click twice on the right hand mouse button (or
Command-+click on Mac) to get the point

selection accessory ~r

Select the angle to be rounded.

Validate.

Set the chamfer radii.

. Validate.

Q See the detailed explanations in the chapter:

“Chamfe

WN =

No U A

Extruding the glass (2 methods)

Step la: (Lst method)

Q Tool: Extrusion

Q Open the model file: Gobelet2

Q Do this:

Make sure the circle is the current object.
Select the Extrusion tool.

Click the profile.

Click on the red curve to close the glass
bottom.

The glass is complete.

Q See the d i ations in the chapter:
“Extrusion -

Step 1b: (2nd method)

A WN =

a Tool: Sweep

O Open the model file: Gobelet2

Q Do this:

Make sure the profile is the current object.
Select the Sweep tool.

Click on the circle.

Click on the red curve to close the glass
bottom.

The glass is done.

Q See the dmmions in the chapter:
“Sweeping .

A WN =
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8. DEFORMED CHESSMEN

The global Deform
tools allow you to
create a variety of
fantasy-like effects.

In thisexercise, you will
become familiar with
some of the
possibilities.

Warning: In order for
an object to be
deformed nicely,
without breaks, it
should have a dense
wireframe (very
smooth).

Bend a bishop

Q Tool: Deform / Bender
Q Open the model file: Fou
Q Do this:

1. Select the Deform tool. From the displayed
palette, select the Bend tool.

2. The bishop will be surrounded by a yellow box.
Two faces are highlighted:they are the control
faces. You can select different pairs of control
faces by pressing the spacebar.

3. Since we want to bend the bishop’s vertical
axis, you will need to highlight the upper and
lower faces by pressing the spacebar.

4. The cursor is changed into pliers. Move it to the
upper face and pull it: the object will bend.
Validate and put the tool aside.

If you run into problems, the finished file is:
Fou2.

Q See the detailed explanations in the Chﬁg:'
“Deform / The global deformers / Bender”

B

ou
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Twist a knight

Q Tool: Deform / Twist
O Open the model file: Cavalier

Q Do this:

1. Select the Deform tool. From the displayed
palette, select the Twist tool.

2. The knight will be surrounded by a yellow box.
Two faces are highlighted: they are the control
faces. You can select different pairs of control
faces by pressing the spacebar.

3. Since we want to twist the knight about the
vertical axis, you will need to highlight the
upper and lower faces by pressing the
spacebar.

4. The cursor is changed into pliers. Move it to the
upper face and pull it: the object will twist.
Move the pliers to obtain the desired twisting
effect.

5. Validate and put the tool aside.

6. If you run into problems, the finished file is:

Cavalier2.

QO See the detailed explanations in the ch

n

m / The global deformers / Twist"ﬁg:l

Taper a bishop

Q Tool: Deform / Taper
Q Open the model file: Fou
Q Do this:

1.

2.

ow

7.

Select the Deform tool. In the displayed
palette, select the Taper tool.

The bishop will be surrounded by a yellow box.
Two faces are highlighted: they are the control
faces. You can select different pairs of control
faces by pressing the spacebar.

Since we want taper the top and bottom of the
bishop, you will need to highlight upper and
lower faces by pressing the spacebar.

The cursor is changed into pliers. Move it to the
upper face and pull it: the face is stretched
wider or narrower, depending on how you move
the pliers. Move the pliers to obtain the desired
tapering effect.

Validate.

Select this tool again. This time, move the
pliers to the lower face, and do the same as
before. Now the base that is deformed.

If you run into problems, the finished file is:
Fou3.

QO See the detailed explanations in the ch

w

apter:
m / The global deformers / Taper” m
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Combine the deformations

Q Tool: Deform / All global Deformers

Q Do this:
You can combine several deformations, one after
another. Your model will follow your wishes.

Q See the detailed explanationﬁzﬁﬁﬁer:
“Deform / The global deformers
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9. A MOUSE ON A PIECE OF CHEESE

This exampl e places an easy-to-draw object,
the cheese, and a more complex object, the
mouse, together in a scene.

You will quickly realize that anything (or nearly
anything) can be made with the AMAPI 3D
tools.

The cheese (the recipe..)

Step 1. Shape the cheese

Q Tool: Extrusion
QO Open the model file: Fromage
Q Do this:

1. Start with the closed curve which is the cheese
section and extrude it 4 or 5 cm with the
Extrusion tool (and horizontal constraint).

2. Validate and click on both ends (red) to close
the cheese.

a See the df_taned_exp.lafatlons in the chapter:

page g;

Step 2: Create the holes

Q Tool: Boolean
Q Do this:
1. Perform a Boolean operation between the block
of cheese and the group of spheres.
2. With the + / - keys you can display the results
until you get what you like. You have just made
a piece of Gruyere, a famous French cheese!
3. Now, save the cheese before making the
mouse.

QO See the detailmggons in the chapter:
“Cut / Boolean” .
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The mouse

Step 1: The mouse’s body

Q Tool: Double Profile
Q Open the model file: Sourisl

Q Do this:

1. Select the circle which corresponds to the

section.

2. Select the Double Profile tool.

3. Click on the two curves that are the paths of
the body shape.

You now have the body.

Q See the dmmions in the chapter:
“Sweeping p

Step 2: Anear

Q Tool: Double Profile

Q Do this:

1. To work more easily, hide the body of the

mouse and zoom in on the three curves which S
define the shape of the ear.
2. Select the curve which is the base of the ear.
3. Select the Double Profile tool.
4. Click on the two curves that are the paths of

the ear shape.

Q See the detailed exp

"Sweeping[ O page Z20]
Step 3. The 2nd ear

Q Tool: Symmetry
Q Do this:

2.
3.

Symmetry tool.

4. With the right hand button of the mouse,
(Option+Click on Mac) click about the center of
gravity of the body to set the symmetry point.

5. Click on the bounding box face near the ear
base: the 2nd ear is automatically placed at the

right place.

' or page323 ]
“The Views”

lanations in the chapter:

X3 7R

1. After making the first ear, unhide the body.
Press the 4 key on the keypad.
The ear is the current object; select the
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Practical exercises: A mouse on a piece of cheese

Step 4: Afrontleg

Q Tool: Double Profile
Q Do this:
To make the mouse’s legs, proceed as for the ears:
1. Select the curve that is the leg section.
2. Select the Double Profile tool.
3. Click on the two curves that are the paths of
the leg shape.

Q See the dmations in the chapter:
“Sweeping .

Step 5: The 2nd front leg

a Tool: Symmetry

Q Do this:
We always mirror from the body center of the
mouse.
Click on the bounding box face near the front leg’s
face: the 2nd leg is automatically placed at the right
place.

QO See the dm;a_ﬂtions in the chapter:
“Symmetr -

Step 6: The rear legs

QO Do this: Repeat the two previous steps for the rear legs.

The mouse on the cheese

You will notice that the legs have only one toe. You
can try to add more toes as shown in the final
model... (Souris3).

Next, you should add the eyes and whiskers
(Souris2) and give the piece of cheese to the little
mouse.
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10. POTATOCHIPS

when you are wondering how to make new and unusual
shapes.

Today you make potato chips, tomorrow industrial
designs and organic shapes...

Thisis another easy exercise, but one that will help you ‘

Potato chips

Step 1: Drawing the shape

Q Tool: Interpolated Curve

Q Do this: Draw a closed curve in 3 dimensions.

QO See the detailed explanations in the chapter:
“Drawing / Interpolated Curve!’_on page 198

Step 2: Generate the surface

Q Tool: Hull / Coons

O Open the model file: Coons1

Q Do this:
Select the Hull / Coons tool, click on the curve and
the surface is generated.

QO See the detailed explanations in the chapter:

“Surfaces / Coons Surfaces”[en page 239.
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Step 3: Model the shape
Q Tool: Mold

Q Do this: Use the Mold tool to modify the shape until
you have the shape you want.

Q See clt!i_c(;_.nﬁgJ;Iﬁ.IXpIanations in the chapter:
“Mol
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11. A BROKENEGG

Modeling potato chips, champagne caps, and
glasses has made us hungry. Why don’t we do
some cooking?

The following exercise will allow you to
practice using the Cut tool. You can make your
egg before cutting it, or go directly to the
cutting portion of the exercise.

Constructing the egg

Step L. Create a sphere
Q Tool: 3D Primitives / Sphere

Q Do this:
Select the Sphere tool and create... a sphere!

Q See the detailed exp%e chapter:
“3D Primitives / Spher .

Step 2: Deform the sphere

Q Tool: Deformer / Stretch
Q Do this:
1. Select the Deformer tool.
2. In the Assistant Palette, click on the group-of-

points selection accessory #" and select the
upper part of the gridded box.

3. Validate.

4. From the Deformer tool palette, select the
Stretch tool and pull on the top of the sphere.

5. Validate and put the tool aside.

Q See the detailed explanations in the
[Defofmer / The local deformers / Stretcm;;l
268.
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Step 3: Taper the upper part of the egg

Q Tool: Deformers / Taper
Q Do this:
1. Select the Deformer tool again.
2. Select the Taper tool.
3. With the spacebar, toggle until the upper faces
are highlighted.
4. Click on the upper face and move your mouse
to taper the top of the egg.
5. Validate and put the tool aside.

Q See the d i ations in the chapter:
“Deformer

Step 4: Surface smoothing

Q Tool: Smooth
Q Do this:

1. Select the Smooth tool. From the sub-palette,
select Bezier smoothing, and specify smoothing
range 2 for the egg.

2. Validate and put the tool aside.

3. If you ran into problems, the finished file is:
Coquille3.

QO See the wnations in the chapter:
“Smooth™on page .

Break the egg

Method 1
Q Tool: Cut (Extract)
Q Open the model file: Coquille3
Q Do this:
1. Select the Cut tool.
2. In the Assistant Palette, click on the group-of-

points selection accessory »~ (or right mouse
click on PC, ALT+click on Mac).
3. Surround the part to be cut with the group-of-

points selection accessory »~c

4. Validate.

5. Put the tool aside: your object is cut into two
parts. You can move one to check it.

Q See the detai ions in the chapter:
“Cut /
“Move” -
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Method 2

Q Tool: Cut

Q Open the model file: Coquille3
Q Do this:

1. Create a sphere that intersects with the egg.
The sphere will be the current object.

2. Select the Cut tool.

3. Click on the egg. (Note: If the egg is the
current object and you click on the sphere, you
should get the same results.)

4. You can see all the additions and subtractions
between the two objects by pressing the “+”
and “-" keys.

5. Validate. Put the tool aside: half the egg is left.

QO See the detailed explanations in the chapter:
“Cut / Boolean” b page 303

Method 3

Q Tool: Cut

Q Open the model file: Coquille3
Q Do this:

1. Select the Cut tool.

2. Click where you want to start cutting Use the
cursor to draw a polyline that will be the
cutting line.

3. Validate and put the tool aside. Your object is

cut into two parts. You can move one of the
parts to verify it.

Here is another method you can use: Draw a curve
with the drawing tool you want. Make the egg be
the current object, then click on the curve. The cut
will follow the line. This technique was used for the
acoustic baffle.

QO See the detailed explanations in the chapter:
“Cul”on page 299.]

479



Practical exercises: A broken egg

Hollow out the egg

Q Tool: Delete
Q0 Open the model file: Coquille4
Q Do this:
1. Select the Delete tool.
2. With this tool, click on the faces which close the
inside of the egg.
3. You will get two empty halves.
4. Validate and put the tool aside.

Q See tmlanations in the chapter:
“Delet

Give thickness to the egg

Q Tool: Thickness

Q Open the model file: Coquille5
Select the Thickness tool.
With the “+” and “-" keys, specify a thickness.
You can enter a numeric value by pressing the Tab
key and entering the value.
You can add the thickness from the inside or outside
of the egg, simply by toggling the spacebar.

Q See the dmgpations in the chapter:
“Thickness™ on page .
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Practical exercises; A windshield for a motor bike

12. A WINDSHIELD FOR A MOTOR BIKE

Thisexerciseis designed

to allow you to compare
the results you can get by
starting from the same
curves and using two
different tools.

You will seethat the 1st Method: Coons
surface skinning is

different depending on the

tool used.

2nd Method: Ruled Surface

Windshield (1st Method: Coons)

Step 1: Drawing (like method 2)

Q Tool: 2D Drawing tool, NURBS

Q Do this:
Two NURBS curves make a closed shape.

Q See the detailed explanations in the chapter:
“Construction / Drawing” on page 185

Step 2: Making the windshield

Q Tool: Hull / Coons

O Open the model file: Coons2

Q Do this:
Select the Hull / Coons tool. Click on each curve;
the surface is generated.

QO See the detailed explanatj i hapter:
“Surfaces / Coons Surfaces” .

Windshield (2nd Method: Ruled Surface)

Step 1: Drawing (like method 1)
Q Tool: Drawing tool, Interpolated Curve

Q Do this:
Two NURBS curves make a closed shape.

Q See the detailed explanatimpter:
“Drawing / Interpolated Curv
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Practical exercises; A windshield for a motor bike

Step 2: Making the windshield

Q Tool: Ruled Surface

O Open the model file: Coons2

Q Do this:
Select the Ruled Surface tool. Click on each curve;
the surface is generated.

QO See the detailed explanations in the chapter:
“Ruled Surfaces[ on page 236
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13. HULLFOR ABOAT (EXAMPLE 1)

This exercise is designed to compare three methods of making a boat hull from the
same set of curves. You will see differences depending on the method used because the
surface is not skinned the same way; the first hull is the most rounded and the third
oneistheleast.

-l N\

1st method: Hull 2nd method: Coons 3rd method: Ruled Surface

Boat Hull 1 (1st method: Hull)

Step 1: Construction drawing

Q Tool: Drawing tool, Interpolated Curve
Q Do this:
Draw 3 NURBS curves, each on a different plane:

Each curve must have a null dimension (x ory or z
= 0) and each one must line on a plane: x,y (z=0),
x,z (y=0) & y,z (x=0)
These curves make a closed shape.

Q See the detailed explanati i pter:
“Drawing / Interpolated Curvm.

Step 2: Surface generation

Q Tool: Hull
Q Open the model file: Hulll
Q Do this:
1. The example model looks like a half boat hull.
2. With the Hull tool, click first on the vertical
curve, then on the two others.
A mesh is generated.

" il Surioceet on pagazial e
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Practical exercises: Hull for a boat (Example 1)

Step 3: Mirror the mesh

Q Tool: Symmetry

Q Do this:
Mirror the object from the vertical axis. The result is
something that looks like a boat hull.

QO See the dmggtions in the chapter:
“Symmetr :

XN
OO
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Boat Hull 1 (2nd method: Coons)

Step 1. Surface generation

Q Tool: Hull, Coons

Q Open the model file: Hulll

Q Do this:
From the same curves and selecting them in the
same order as shown above, but with the Coons
Hull tool, the result is a half hull also, but it is less

rounded. \\%\
Q See the detailed explanat%hapter: \ \\‘\\
“Surfaces / Coons Surfaces” . \\\ \\ W

Step 2: Mirror the mesh

Q Tool: Symmetry

Q Do this:
Mirror the object from the vertical axis. The result is
something that resembles a boat hull.

Q See the d i tions in the chapter:
“Symmetr
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Boat Hull 1 (3rd method: Ruled Surface)

Step 1. Surface generation

Q Tool: Ruled Surface

Q Open the model file: Hulll

Q Do this:
Using only the two horizontal curves, and clicking
the two ends not joined (delete the vertical curve),
we still get a half hull, but tighter than with the two
previous methods.

O See the detail¢d explanatiohs in the chapter:
“Ruled Surfaces” on page 236.

Step 2: Mirror the mesh

a Tool: Symmetry

Q Do this:
Mirror the object from the vertical axis. The result is
something that resembles a boat hull.

O See the d§tailed explanations in the chapter:
“Symmetry” on page 323.
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14. HULLFOR ABOAT (EXAMPLE 2)

Thisexerciseis des gned to compare three ways to

make a boat hull from the same curves, this time with a
rounded rear side. 2nd method: Coons

Note the different results depending the method used.

3rd method: Ruled Surface

Boat Hull 2 (1st method: Hull)

Step 1: Surface generation

Q Tool: Hull

a Open the model file: Hull2

Q Do this:
This tool cannot be used, because two out of the
three curves have no null dimension, i.e., they are
3D curves.

QO See the detailed explanations in the chapter:

I'Hull Surfaces| on page 242)

Boat Hull 2 (2nd method: Coons)

Step 1. Surface generation

Q Tool: Hull / Coons

Q Open the model file: Hull2

Q Do this:
With the Coons Hull tool, click first on the vertical
rear curve, then on the two others. The result is a
mesh.

Q See the detailed explanat%hapter:
“Surfaces / Coons Surfaces” .
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Step 2: Mirror the mesh

Q Tool: Symmetry

Q Do this:
Mirror the object from the vertical axis. The result is
something that resembles a boat hull.

Q See the d i tions in the chapter:
“Symmetr ;

Boat Hull 2 (3rd method: Ruled Surface)

Step 1. Surface generation

Q Tool: Ruled Surface

Q Open the model file: Hull2

Q Do this:
Using only the two horizontal curves, and clicking
the two ends not joined (delete the vertical curve),
we still get a half hull, but tighter than with the two
previous methods.

QO See the detail fons in the chapter:
“Ruled Surfaces .

Step 2: Mirror the mesh

a Tool: Symmetry

Q Do this: ’.0’
Mirror the object from the vertical axis. The result is §§§\-~
something that resembles a boat hull. $§§§
We can see that the skin is “tighter” than with the |§§
previous methods. |‘\

O See the thions in the chapter: I‘\
“Symmetr : \\~
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15. ATILEDFLOOR

Thisexerciseisa perfect illustration of the use
of Boolean operations between 2D curves.
Boolean operation can come in handy for
making wall or floor tile, and many other things
too!

Create geometric shapes

Step 1. Draw the tile

Q Tool: Drawing Tool, Rectangle
Q Do this:
Draw a 15x15cm square.

QO See the detailed explanations in the chapter:
“Drawing / Rectangle[_on page 191]

Step 2: Design a pattern

Q Tool: Drawing Tool, Circle

Q Do this:
Inside the square, you can draw geometric patterns
which can be tangent or secant with the corners or
the sides of the square.
In this example, draw a circle with its center on the
top left corner of the square.

0 See the detailed-€ ratie
“Drawing / Circle

S

rs in the chapter:

Step 3. Pattern repetition

Q Tool: Duplicate

Q Open the model file: C01

Q Do this:
The circle is the current object. Multiple Copy it to
each corner of the square.

QO See the detailed explanations in the chapter:

"Duplicate [T page 317

Gas)
Cas)
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Step 4: Integrate the pattern to the tile (part 1)

Q Tool: Boolean
O Open the model file: C02
Q Do this:
Make a Boolean operation between the square and

the group of circles:
1. Be sure the square is the current object.
2. Select the Boolean tools and click on the group

of circles.
3. Use the + / - keys to display the different

combinations. Validate the correct one (cross
shape) and save it (cross)
WARNING!: To get the two sets of curves you must

perform the Boolean operation twice from the C02
file and save a new file each time with a different
name.

Q See the detailmons in the chapter:
“Cut / Boolean” ,

Step 5: Integrate the pattern to the tile (part 2)

Q Tool: Boolean
O Open the model file: C02
Q Do this:
1. Do the same operation as above, but this time
validate the four quarter-circle shapes.
2. Merge with the file saved previously (cross).

Q See the detail jons in the chapter:
“Cut / Boolean” .
Step 6: Tile surface generation

Q Tool: Surface Extract

0 Open the model file: C03

Q Do this:
Select a curve (cross) or a group of curves, take the
Surface Extract tool, and validate (Return). The
surface is automatically generated.

Q See the detail i in the chapter:
“Facet Extractio

Step 7: Color

Q Tool: Material Editor
Q Open the model file: C04 C05
Q Do this:

You can apply a color or a texture on each part of
the tile pattern
QO See the detailed explanations in the chapter:

“Editing materials[ on page 148] h ﬂ
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Step 8: The tile is finished

a Tool: Group
QO Open the model file: C04 CO05
Q Do this: Group together to make a tile.

QO See the detailems in the chapter:
“Group-Ungroup” .

Generating the tile floor

Step 1: Draw a construction grid

Q Tool: Grid I
Q Open the model file: C06 '
Q Do this: |
!
|

1. Face view, then top view (key 2, then 5).
2. Draw a 6x6 cell grid (15x15 cm per cell).
Q See the detailed explanations in the chapter:

“3D Primitives / Grifl” en page 181.]

Step 2: Repeat the tile on the grid

Q Tool: Duplicate

a Open the model file: CO6a
Now, Multiple Copy the tile on the grid.
You can try the same operations with other
patterns: see C08 to C13.

Q See the detailed explanations in the chapter:

“Duplicate / Multm path or on the
facets of an obje ;
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Practical exercises: A playing card, a die and a token

16. APLAYING CARD, ADIE AND A TOKEN

These playing accessories will allow us to learn about
three kinds of chamfers (bevels). . &
We will start from very simple objects. The die is a

cube, as is the playing card (but with different

proportions). The token is a circle that has been

extruded to produce a cylinder.

Basic construction

Q Tool: 3D Primitives / Cube
Q Do this:
We will start from very simple objects:
. The die is a cube.
. The playing card is also a cube, but its proportions have
been changed with the Scale tool.

. The token is a cylinder.
QO See the detailed explanations in the chapter: @
“3D Primitives / Cubg” eppage 173
“3D Pripmitt f pag
“Scale"m.

Chamfer the playing card

Q Tool: Chamfer
O Open the model file: Cartel
Q Do this:
1. Make the card the current object. Then select

the Chamfer tool. Select the E ™ icon.
2. With the group-of-points selection accessory

a-;', successively surround the four corners of
the card.

3. With the “+” and “-" keys, set the desired
chamfer radius.

4. Validate and put the tool aside.

Q See the i ations in the chapter:
“Chamfe
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Chamfer the die

Q Tool: Chamfer
O Open the model file: Cartel
Q Do this:

1.

2.
3.

4.
Q See

Make the cube the current object. Select the

Chamfer tool. Select the icon.

B,
With the point selection accessory {w’, click on
each corner of the cube.
With the “+” and “-" keys, set the desired
chamfer radius.
Validate and put the tool aside.

the mations in the chapter:
“Chamfe :

Chamfer the token

Q Tool: Chamfer
O Open the model file: Cartel
Q Do this:

1.

6.

Make the token the current object. Set the side
view (key 4) to see the edge of the token. Set
orthographic viewing (using the Control Panel)
to see the token as shown in the picture; this
will make the next step easier.

Select the Chamfer tool.

With the group-of-points selection accessory

-;', first surround the upper face of the token
and validate. Then, surround the lower face of
the token and validate.

With the “+” and “-" keys, set the desired
chamfer radius.

Validate and put the tool aside.

Set perspective viewing (using the Control
Panel).

Q See the detailed explanations in the chapter:

“Chamfe
“Perspective
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17. ACHAIR

Theinteresti ng part of building this chair isthat you get

to use two powerful tools: the Stretch tool and the Model
tool.

You will appreciate knowing how to use these tools when
you are making your own complex models.

The seat

Step 1: Base construction drawing (1)

Q Tool: Drawing tool, Rectangle

Q Do this:
1. Face view (key 2).
2. Draw a 30x110 rectangle.

O See the detailed explanations in the chapter:
“Drawing / Rectangle” on page 191.

Step 2: Base construction drawing (2)

Q Tool: Smooth
0 Open the model file: Faut01
Q Do this: Apply a smoothing value of 5.

QO See the detailed explanations in the chapter:
“Smoothl_on page 276]

Step 3: Flatten the upper and lower edges

Q Tool: Scale
0 Open the model file: Faut02 E
Q Do this: Flatten the upper and lower edges of the
seat:
1. Select the points of the upper edge.
2. Set the value 0 on the Y axis.
3. Select the points of the lower edge.
4. Set the value 0 on the Y axis.
Q See the detailed explanations in the chapter:

"Scale'[en page 337.]

493



Practical exercises: A chair

Step 4: Generate amesh

Q Tool: Hull Coons
O Open the model file: Faut03
Qa Do this: With the Coons tool, generate a mesh.

QO See the detailed explanat%chapter:
“Surfaces / Coons Surfaces” .

Step 5: Give a 3D shape to the seat

Q Tool: Bend
0 Open the model file: Faut03b
Q Do this:
1. Side view (key 4).
2. Select the Bend tool.
3. Draw a bending curve which will be the seat
profile.
4. Validate.
The mesh is modified following the curve.

Q See the detailed explanations in the chapter:
“Bend’lan page 2621
Step 6: Adjust the back

Q Tool: Stretch
Q Open the model file: Faut04
Q Do this:

1. Select the points of the upper edge of the back.

2. Select the Stretch tool.

3. Set the points upright.

4. Validate.

The upper part of the back is set upright.

Q See thmnations in the chapter:
“Stretc

7N
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Step 7: Mold the seat

Q Tool: Deformer
Q Open the model file: Faut05
Q Do this:

1. Select the Deformer tool.

2. A control box with 3x3x3 control lines appears
around the object.

3. Press the + key twice to get 5x5x5 control
lines.One by one, stretch the central points of
the control lines, following the external face of
the seat.

4. When the seat is hollowed enough, put the tool
aside to see the result.

5. If it is not satisfactory, select the tool again, set
the control lines to 5x5x5 and model some
more.

6. When the seat has a good shape, smooth it
with a value of 3, and save it

Q See the detailed explanations in the chapter:
“Deformert” on page 2451

The foot

Step L. Draw the foot section

Q Tool: Drawing tool, Circle
0 Open the model file: Faut06
Q Do this:
Face view (key 2).

Top view (key 5). E
Draw a circle with radius = 6 and 12 points.
Use the center of gravity of the seat to set the
center of the circle.
QO See the detailed-exg

“Drawing / Circle

A WN =

ps in the chapter:

Step 2: Extruding the foot

Q Tool: Extrusion
Q Do this:

1. Side view (key 4).

2. Extrude toward the bottom with a vertical
constraint for the first part (cylinder); this part
should be long enough for a good height of the
seat and a little more, because later we will do
a Boolean operation.

3. Then, remove the constraint and draw the
second part of the foot (the base).

Q See the d T ations in the chapter:
“Extrusion :

—

A
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Practical exercises: A chair

The whole chair

Step L. Adjust the height of the seat

Q Tool: Move
Q Do this:
1. Move the seat toward the top with a vertical
constraint to adjust the height of the seat.
2. Save the model.

Q See th lanations in the chapter:
“Move”

Step 2: Boolean operation between the seat and the foot

Q Tool: Boolean
Q Open the model file: Faut07
Q Do this:
1. Perform a Boolean operation between the seat
and the foot.
2. Display the different results with the + / - keys.
3. \Validate the foot only.
4. Save the model
QO See the detailed explanations in the chapter:

“Cut/ Boolean"
Step 3: Texture it!

Q Tool: Material Editor
Q Open the model file: Faut07 and Faut08
Q Do this:
1. Open the model Faut07.
2. Suppress the foot.
3. Open the model Faut08.
All that's left to do now is to choose some textures
to make a beautiful chair!
QO See the detailed explanations in the chapter:

“Material Editor[OR page 3531
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Practical exercises: A tube of goo

18. A TUBE OF GOO

This exercise doesn't explain how to make a tube of
goo... but it does give you practice using the Bend tool.

If you want to try making this model from scratch, use
the finished model a guide.

Bend the tube

Q Tool: Bend

a Open the model file: Mayo

Q Do this:
Practice bending the tube with the curves given in
this example.
WARNING! The only constraint is that you must be
in a view perpendicular to the bending curve.

Q See thmlanations in the chapter:
“Bend” :
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Practical exercises: A container

19. A CONTAINER

This exercise gives you practice using the Gordon
Hull tool.

It doesn't explain how to make this kind of
container. However, if you want to try building this
model yourself (hint: try drawing a net of curves),
having the finished model to look at will be helpful.

Q Tool: Hull / Gordon

Q Open the model file: Gordon

Q Do this:
Practice using the Gordon Hull tool to generate
Gordon surfaces fmrom these curves.

Q See the detailed explanatj i apter:
“Surfaces / Gordon Surfaces !
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Practical exercises: A toothpaste tube

20. A TOOTHPASTE TUBE

This exercise gives you more practice using the
Gordon Hull tool.

You can use the finished model as a guide if you decide
to try making the toothpaste tube from scratch.

Q Tool: Surfaces / Gordon
Q Open the model file: Dentifrice
Q Do this:
Practice generating Gordon surfaces from these

curves.
Q See the detailed explanations in the chapter:
“Surfaces / Gordon Surfaces
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21. TEETH

This exercise was des gned to illustrate the use of the

“multiple copy on faces with variable scale” feature.
The concept is the following:

1. Make the object to be copied. (Here it is a cone,
which roughly resembles a tooth.)

Prepare a surface with different sized faces. The
object will be copied on these faces (like the teethin
ajaw?).

Duplicate and give a size to each object that is
proportional to the size of the face onto which the
object is copied.

2.

Half jaw

Q Tool: Duplicate with variable scale
0 Open the model file: D01
Q Do this:

1. The cone is the current object.

2. Select the Duplicate tool and press the
spacebar to be in the multiple copy mode.

3. Click on the surface with different sized faces.

4. Then click on the “variable size copy icon”.

With the object selection accessory (+ Click)
select the reference face. This face defines the size
ratio between the face and the copied object. The
reference face is the scale 1 for the object. The
other objects will be copied proportional to the size
of the face where they are copied.

You might want to use this tool for making scales
(of a fish) or other multiple objects with variable
scale.

QO See the detailed explanations in the chapter:

“Duplicate / Multi i path or on the
facets of an obje

The jaw

a Tool: Symmetry
Q Open the model file: D02
Q Do this:

Q See the d i

If you mirror the half jaw...

tions in the chapter:
“Symmetr ;
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Practical exercises: Intersecting pipes

22. INTERSECTING PIPES

This exercise shows the use of the Boolean tool to
draw intersecting pipes.

Draw the base (circle)

Q Tool: 2D Drawing tool, Circle

Q Do this:
Face view (2), then top view (5).
Draw a circle.

QO See the detailm in the chapter:
“Drawing / Circl ;

Make a cylinder

Q Tool: Extrusion
Q Do this:
1. Face view (2).
2. Extrude the Circle (with a vertical constraint)
toward the top.
3. Then cI|ck on the two red faces to close them.
a See the de ad ations in the chapter:

Making the crossing

Step 1: Copy while rotating
Q Tool: Rotate (+Control)
Q Do this:
1. To do the crossing, we simply, while holding the
Control key pressed, select the Rotate tool.
2. Then, click on the center of gravity of the \L
cylinder and rotate 90°. |
3. When leaving the tool, we can see we have
made a perpendicular copy of the cylinder.

Q See the detailed explanations in the chapter:
“Rotatd” on page 326

Step 2: Finish the crossing

L
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Practical exercises: Intersecting pipes

a Tool: Boolean

Q Do this: Now, do a Boolean operation to produce a
single object.

Q See the detail fons in the chapter:
“Cut / Boolean” ,
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Practical exercises: An accoustic baffle

23. AN ACOUSTIC BAFFLE

This exercise will show you how you can easily unfold
an object (e.g,. to make a template) with AMAPI 3D.
You will use the “ working plane” facility to punch a
true circular hole on a sloping plane.

Draw the box

Step 1. The cube

Q Tool: Cube
Q Do this:
1. Face view (2).
2. Select the Cube tool.
3. Draw a cube with the following dimensions:
X=50, Y=80 and Z=50.

Q See the detailed explanations in the chapter:
3D Primitives / Cub.
Step 2: The cutting line

Q Tool: 2D Drawing tool, Polylines
O Open the model file: Enceinte01
Q Do this:

1. Side view (key 4).

2. Select the Polyline tool.

3. Use polar coordinates (PC: Click on the right
mouse button, Mac: Hold the Option key
pressed and click the mouse button).

4. Draw a line, with an angle of 60° from the
vertical axis. This line will cut the upper face of
the cube.

QO See the detailed explanations in the chapter:

“Drawing / Polyline
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Practical exercises: An accoustic baffle

Cutting the cube with the line

Q Tool: Cut (Punch)

O Open the model file: Enceinte02
Q Do this:

Side view (key 4).

The cube is the current object.
Select the Cut (Punch) tool.
Click on the cutting line.

The cube is split.

Select and delete the volume with the
triangular face.

7. Now, we get the baffle body.

Q See the detai tions in the chapter:
“Cut / Punch”

ok wN e

Punch the loudspeaker’s hole

Step 1: Changing the working plane

Q Tool: Control Panel, Working Plane

O Open the model file: Enceinte03

Q Do this:
Now, we will change the working plane to drill
perpendicular to the face (to avoid drilling an oval

hole).
1. Select the Working Plane tool in the Control
Panel.

2. Click on the sloping plane: AMAPI 3D rotates
the baffle so that this plane matches the
nearest orthogonal plane.

QO See the detailms in the chapter:
“Working Plane” -

Step 2: Draw the shape to be punched out

Q Tool: Drawing tool, Circle
Q Open the model file: Enceinte04
Q Do this:
1. Face view (key 2).
Select the Circle tool.
Draw a circle with 16 points, centered on the
front face.

Q See the detail i in the chapter:
“Drawing / Circl

2.
3.
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Practical exercises: An accoustic baffle

Step 3: Punching

Q Tool: Punch

O Open the model file: Enceinte05

Q Do this:

Side view (key 4).

The baffle is the current object.

Select the four points of the front face.

Face view (key 2).

Select the Cut (punch) tool.

Click on the Circle: the face is punched.
. Select and delete the circular face.

We have made the hole for the loudspeaker.

Q See the detailed explanations in the chapter:
“Cut / Punch”

NouhwN=

The loudspeaker

Step 1. Drawing from the loudspeaker’s hole

Q Tool: Curve Extract (Automatic boundaries extract
method)

Q Open the model file: Enceinte06

Q Do this:

1. Face view (key 2).

2. Select the Curve Extract tool.

3. Validate. The tool uses the Automatic
boundaries extract method. A Circle is
automatically generated from the punched hole

4. Put the tool aside.

QO See the detailed explanations in the chapter:

“Extract Curve g Automatic extraction of the contour
lines”

Step 2: Loudspeaker extrusion

Q Tool: Extrusion
O Open the model file: Enceinte07
Q Do this:
1. Side view (key 4).
2. Select the Extrusion tool.
3. Extrude the loudspeaker profile (cone +
cylinder)
4. Close only the back face.

Q See the d i ations in the chapter:
“Extrusion

U (1 | [IC
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Practical exercises: An accoustic baffle

Step 3: Coming back to the original working plane

Q Tool: Control Panel, Working Plane

O Open the model file: Enceinte08

Q Do this:
Now, we will change the Working Plane to come
back to the original working plan.
Select the Working Plane tool in the Control Panel.
The baffle is tilted and lies on its base

Q See the detail tens in the chapter:
“Working Plane” :

Baffle chamfering

Q Tool: Chamfer

O Open the model file: Enceinte09

Q Do this:
We can refine our baffle by rounding the angles:
1. The baffle is the current object.
2. Select the Chamfer tool.
3. Set a small chamfer radius.
4. Validate.
The result is an acoustic baffle. If you apply a nice
rendering texture, it might look nice in your living
room...

QO See the detailed explanations in the chapter:

“Chamfe[” en page 290.

Unfolding the baffle box

Q Tool: Unfold

Q Open the model file: Enceinte09

Q Do this:
We could need to have a planar version of our baffle
in order to build it. NOTE: Do not unfold a
chamfered object.
We will unfold the chamfered version of the baffle
box.
1. The baffle is the current object.
2. Select the Unfold tool.
3. Choose a facet to start the unfolding: for

example, the smallest vertical face.

4. Unfold.
The result is a template. Now, you can measure the
faces, or print to scale, or...

Q See tmlanations in the chapter:
“Unfol |

506



Practical exercises: Spotlights

24. SPOTLIGHTS

Here we will make a spotlight
with one of the more powerful
AMAPI 3D tools. the Gordon
surfaces.

With Dynamic Geometry, a few
clicks will be enough to modify
our object and to create some
variants.

In this exercise, to save time, we
will work from curves already
drawn.

Don't forget, if you run into any
problem, there are intermediate
files for each step in the Exercise
folder.

Create the surface

Q Tool: Surfaces / Gordon Surfaces
0 Open the model file: Spotb1
Please note that this model is made from longitude

and latitude curves. This is necessary for working
with the Gordon Surfaces tool.
Q Do this:

1. Select the Gordon Surfaces tool.

2. First, click on all the longitude curves: they turn
red.

3. Validate.

4. Then click on the latitude curves: they turn
green.

5. Validate: you will see blue and yellow points.
The blue points are the connected ones. The
yellow points are not connected (this has been
done for this exercise). AMAPI 3D will help you
and connect these points itself.

6. Validate again: the surface is generated.

Q See

the detailed explanat[@apter:
“Surfaces / Gordon Surfaces”™ en page .
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Smoothing

Q Tool: Smooth
Q0 Open the model file: Spotb2
Q Do this:
1. Select the Smooth tool.
2. Select Catmull smoothing.
3. Validate.

Q See the lf_ﬁlimﬁanations in the chapter:
“Smooth

Deform a spotlight using Dynamic Geometry

Method 1: Structure deformation

Q Tool: Stretch

0 Open the model file: Spotb3

Q Do this:
Select the Stretch tool.
A palette appears: it shows you the three finishing
levels on which you may work:
¢ The structure (the construction curves)
¢ The rough object (extruded object)
¢ The smoothed object
If you click on the first finishing level (bottom icon), “\H
you can work on the structure. 1 \‘
If you click on the level above, you can modify the

rough object, BUT you will not come back to the _r_a"n'f"*-u
level below. Likewise, if you work on the smoothed qx(. | 1
object, you will lose the lower levels. LA || I'-I.-___.--'._
Before changing to an upper level, save your work B e
in a file, so that, if needed, you can come back to it —————
later.

Select the structure level (bottom icon).
In the Assistant Palette, select the point selection

accessory ‘E:}and click on the points of the bottom
curve of the spotlight (see picture, each point is
highlighted).

Pull these points together.

Validate. The shape of the spotlight has changed.
See the result in the Spotb4 file.

in the chapter:
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Practical exercises: Spotlights

Method 2: Rough object deformation

Q Tool: Stretch

Q0 Open the model file: Spotb3

Q Do this:
Select the Stretch tool.
A palette appears: it shows you the three finishing
levels on which you may work:
¢ The structure (the construction curves)
¢ The rough object (extruded object)
¢  The smoothed object
You can modify the rough object, BUT you will not
come back to the level below. Likewise, if you work
on the smoothed object, you will lose the lower
levels.
Before changing to an upper level, save your work
in a file, so that, if needed, you can come back to it
later.
In the Dynamic Geometry palette, select the rough
object level.
In the Assistant Palette, select the point selection

accessory 4'5:3*and click on the points of the spot
bottom curve (see picture, each point s
surrounded). These points turn red.

Press the spacebar once to constrain motion to the
vertical axis (green).

Move these points to the top. Click to stop the
moving.

Validate. The shape of the spotlight has changed
See the result in the Spotb5 file.

n the chapter:

Method 3: Smoothed object deformation

Q Tool: Scale
Q Open the model file: Spotb3
Q Do this:
Select the Scale tool
A palette appears: it shows you the three finishing
levels on which you may work:
¢  The structure (the construction curves)
¢ The rough object (extruded object)
¢  The smoothed object
In the Dynamic Geometry palette, select the
smoothed object level (top icon).

With the group-of-points selection accessory > ',
select the points line after line as shown on the
picture. You will select four lines of points.

Use the Scale tool to move these points toward the
center.

Validate. The shape of the spotlight has changed.
See the result in the Spotb6 file.
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Practical exercises: Spotlights

Q See the detailed explanations in the chapter:
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A little ant

25. ALITTLE ANT

I n this exercise, you will make a rough wireframe and
then use different smoothing methods on your object.
You will see that this approach allows you to easily
modify your shape.

The tricky part is to arrange the curves at the
beginning: it requires some practice to do this, but once
you get it, you will be able to design any character with
AMAPI 3D.

The first time you do this
exercise, we recommend that you
use the intermediate files
corresponding to each important
step. Afterward, you can do it on
you own, without help!

Constructing half of the head

Step 1. Drawing the construction curves

Q Tool: Drawing / Polyline

Q Do this:

1. Select the Polyline tool

2. Draw three closed curves, as shown in the
picture.

3. Then, turn the scene to slightlyand shift the
curves in depth. They will be the vertical
“slices” of your model.

4. Now, turn around your curves with the arrow
keys and draw some curves in other planes.
They will help you to visualize your object.
Don't forget to press the Shift key to connect
your curves together.

5. Here we have drawn six curves.

6. Use a Viewer to visualize your curves in space:
View menu / New view / Free view.

7. Remember, this is the hardest step of the

exercise. Don't hesitate to open the file Fourmil
to use curves that are already drawn.

QO See the detailed explanations in the chapter:

“Drawing / Polyline

“Viewe

on _page 94

Side view

511



A little ant

Step 2: Creating the surface

QO Tool: Facet extraction

Q Open the model file: Fourmil

Q Do this:
Select the Facet extraction tool.
You will create your faces one by one by clicking on
the construction curves. The best way is to make
quadrangular faces.
Use a Viewer to visualize your curves in space: View
menu / New view / Free view.
If you run into problems, don’t hesitate to open the
file Fourmi2.

Q See the detail i in the chapter:
“Facet Extractio

Step 3. Creating the space between the eyes

Q Tool: Extrusion, Weld

Q Open the model file: Fourmi2

Q Do this:
Select the Show tool, and click on the first curve
you drew (the larger one) to display it on the main
screen.
Select the Extrusion tool and extrude this curve.
In our picture, the surface generated by the
extrusion is grayed.
Weld the two surfaces together.
If you run into problems, don’t hesitate to open the
file Fourmi3.

a i jons in the chapter:
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A little ant

Step 4: Creating the eye socket

Q Tool: Extract curve, Extrusion, Weld
Q Open the model file: Fourmi3
Q Do this:
Select the Extract curve tool. The cursor is the

group-of-points selection accessory #7 gelect the

-

point selection accessory in the Assistant Palette.
While holding the Shift key pressed, click on each
point of the eye contour (bold curve on the picture).
Validate. You now have a closed curve that you will
extrude to make the eye socket. Socket extrusion
You get a surface (grayed on the picture).
Weld the two surfaces.
If you run into problems, don't hesitate to open the
file Fourmi4.
U See the detajle
“Extract Cyrv
“Extrusion

"Welq” on page 341. |

jons in the chapter:

Modeling the whole head

Q Tool: Symmetry

Q Open the model file: Fourmi4

Q Do this:
Now, turn around your object with the arrow keys
so that the internal face of the model is in front of
you.
Select the Symmetry tool.
Click on the internal face. The second half of the ant
head is automatically created at the right place.
Weld the two halves. You have finished the rough
object. Now we will smooth it!
If you run into problems, don't hesitate to open the Symmetry
file Fourmi5.

etai ations in the chapter:
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Smoothing

Q Tool: Smoothing
Q Open the model file: Fourmi5
Q Do this:

1. Select the rough object wireframe.

2. Select the Smooth tool.

3. AMAPI 3D allows you to chose from five
smoothing methods. Bézier Smoothing
Bézier smoothing is the default. Validate by
pressing the Return key to see the effect.

5. Put the tool aside and launch a rendering by
pressing the Return key.

6. You should see something like the first picture.

7. Select the Smooth tool again (to try another
smoothing method).

8. Select a different smoothing method. Doo Smoothing

9. Modify the smoothing range (optional).

10. Validate by pressing the Return key.

11. Put the tool aside.

12. Launch a rendering by pressing the Return key.

13. Return to step 7 to try another smoothing
method. When you have tried all of them, go to
the next step to perform the final smoothing.

14. Select the Smooth tool again.

15. Select Catmull smoothing.

16. With the “+” and “-" keys set the smoothing
range to 2.

17. Validate by pressing the Return key.

QO See the wnations in the chapter:
“Smooth™on page .

»

Catmull Smoothing

G

Loop Smoothing

Butterfly Smoothing
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A little ant

Puff out the cheeks

Q Tool: Stretch
Q Open the model file: FourmiSbis
Q Do this:

1. Select the Stretch tool.

2. The Stretch tool is able to use the Dynamic
Geometry properties. Your smoothed object
becomes grayed while the rough object
appears. By default the rough object is edited
and is the control shape for your deformations.

3. Select the point that corresponds to the cheeks

of your ant. Move it away from your model to
puff out its cheeks (see illustration). The
smoothed object is automatically and
dynamically re-computed for any action that
you do.

Eventually, move other points.

Put the tool aside and launch a rendering by
pressing the Return key.

o) pade N

N” on page 268

vk

Q

the chapter:

e aecdiiea g
g SOMEtrY

“Stretc

Create the nostrils

Q Tool: Stretch

O Open the model file: FourmiSter

Q Do this:
Select the Stretch tool.
The Stretch tool is able to use the Dynamic
Geometry properties.
Your smoothed object becomes grayed while the
rough object appears. This time we will work on the
smoothed object.

You need to specify this by cIickini on the icon

corresponding to this finishing level:

Warning: You will not be able to come back to the
level below, and your object will lose its Dynamic
Geometry properties.

Save your work in a file before doing this, so that, if
needed, you can come back to it later.

Click on the faces corresponding to the place of the
nostrils and pull them inside the ant head.

Put the tool aside.

xplanations in the chapter:

D
“Stretch
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A little ant

Finishing the ant head

Q Open the model file: Fourmi7

Q Do this:
Now that the head is finished, use the Fourmi7
model to help you to add eyes and antennas.
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Absolute (mode)

Aliasing

Ambient (color)

Animation

Anti-aliasing

Scene Manager

Bitmap

Boolean (operation)

Brightness

Camera

Catalog

Coons (surfaces)

Glossary

Glossary

The position of a point is defined relative to the origin (set by
default at the center of the workbench). See also relative mode.

Undesirable visual effect (often called “jaggies”) which appears
when rendering curves at angles other than 0, 45, or 90 degrees.
Also visible on polygon edges, particularly with high contrast
scenarios. See also anti-aliasing.

Color of the object in ambient lighting (without shadows).

Process used in computer generated images to represent
movement.

An animation can be generated and played in real time or played
back from recorded images.

Filtering techniques used to reduce or eliminate aliasing effects.
See aliasing.

The Scene Manager is a scene management system used to sort
objects and to manage the hierarchy of a scene. It will allow you
to sort objects by groups and sub-groups, by layers or by the
materials applied. Hierarchy management is very useful when
working on complex scenes.

A bitmap image is an image which is defined by pixels (as
opposed to vectors).

An operation based on logical algebra that can calculate the
intersection of two objects, as well as their union, exclusion, and
more.

Brightness is the property of an object to reflect light. The
parameters controlling the brightness are: the specularity, the
spread, the falloff, and the filter.

Example: a polished surface has a narrow and intense reflection.
A matte surface displays a wide and faint reflection.

The tool used to set the viewpoint, view direction, and
orientation.

The AMAPI 3D file manager. AMAPI 3D manages two types of
files: scenes and materials.

A modeling technique involving the Hull tool. Works by

interpolation between the control curves which delimit the surface
(Hull tool, 4-curve method).
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Dialog box

Diffuse (color)

Dynamic Geometry

Extrusion
Eye

Facet

Falloff

Filter

Format

Grid

Hidden facets

Hidden Lines

Incident light

Interface

Keyframe

Keyframe Editor

Glossary

Window that allows the user to ask questions or to choose from
options. The user checks the box(s) corresponding to his
choice(s).

What the object reflects when lighted by a direct lighting (daylight
or artificial light).

This allows you to edit a surface—not from the surface
wireframe—but from the construction curves, which become the
control curves of the surface. The surface is automatically
regenerated when you edit the curves (like NURBS control
polygons).

Modeling process that generates a 3D model from a curve.
The eye is the point from which the scene is being viewed.

A 3D model’s small flat surfaces delimited by geometric contours
(straight lines or curves), usually a triangle or a quadrilateral.

Defines the diffusion of reflection along a surface.

Controls the influence of the color of the lighting on the color of
the reflection (defined by the specularity).

Structure of the data used to save a file on the hard drive.
There are numerous types of file formats.

Intersection of lines evenly spaced out in two or three
dimensions.

Facets of a model that would be invisible from the current
viewpoint if the facets were not transparent.

Edges or lines of a model that would be invisible from the current
viewpoint if the facets were not transparent.

Light going to the object. The resulting color of the object
depends on the incident light and the intrinsic object color.

Communication facility between the computer and its peripherals
or between the user and the software.

A term used in animation.

Creating keyframes means that you distort or move your model
(move it to different locations, change its scale, bend it, pull
points, ...) and that you define when those transformations take
place. See also keyframe editor.

Editor of keyframes used to create an animation.

Between two keyframes, the key-frame editor will, using linear
interpolation, compute all the intermediate frames, thus building
the animation.
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Layer

Layer (2)

Lighting

Luminance

Mapping (image)

Material

Phong

Procedural textures

Pulldown menu

Ray-tracing

Smoothing

Target Point

Radiance

Glossary

A layer is a system used to classify objects. The Scene Manager is
the tool used to manage this system. Objects can be assigned to
a layer.

A material is defined by a uniform layer and the superposition of
higher level layers (textures or mappings).

Lighting is the propagation of rays of light originating from a
natural or artificial light source.

Reflected or emissive light intensity of a surface in an given
direction.

Mapping of an image (texture map) on a surface (describing a
volume or not).

There are different types of mapping depending on how the image
is projected onto the object, and on the interaction between the
projection and the surface of the object. For example, planar,
spherical, cylindrical...

A material defines the appearance of a surface. It is defined by
one or several layers, which are: the uniform level zero layer and
a superposition of higher level layers (which can be textures or
mapped images).

Shading method using normal interpolation for each point of a
shape.

It doesn't take into account indirect lighting, such as reflection
from other objects.

A procedural texture is the result of a mathematical computation.
One can control different parameters defining its structure (scale,
perturbation, orientation etc..). Procedural textures involve
algorithms instead of images.

Menu appearing when the user presses a key or clicks on a button
and that disappears once the selection is made.

Rendering technique that produces near photo-realistic images by
shooting rays from the viewpoint’s eye position through each pixel
of the scene’s image and computing where such rays hit an
object’s surface. Raytracing can produce images that mimic
optical effects such as refection of a polished or chrome (mirror)
surface, refraction through glass, and shadows.

Allows the user to control the number and size of facets defining a
surface or the number of segments defining a curve.

The higher the smoothing value, the smoother the object will
look.

Point toward which the eye is looking.

Determines the light generated by an object’s surfaces,
independent of any external light source.
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Redraw

Reflection

Relative (mode)

Rendering

Scene
Specularity
Spread

Style

Texture (2D and 3D)

Transparency

View point

Visual field

Window

Glossary

Refreshing the image displayed on screen to eliminate any display
artifacts caused by erasing and undrawing.

Surfaces reflect to some degree the surrounding colors. The
reflection determines the ratio between reflected light and
incident light (in the case of a lighted surface).

You can set the reflection using the corresponding slider.

The position of a point is defined relative to the position of the
previously entered point. See also absolute mode.

Rendering is the process that computes and displays a scene.
Computations are based on pre-defined algorithms that take into
account: the geometry of the objects (modeling), the materials
applied to those objects (metal, marble, wood, etc.), the lighting,
the point of view and, finally, the interaction that all those
elements may have between each other (shadows, reflections,
etc.).

A scene consists of objects created in a same work space.
Specifies the color and intensity of the reflection on an object.
Specifies the size of the reflection of a light source on an object.

Defines a way to draw an object. It is characterized by a contour
(edge) line and a fill color.

A 3D TEXTURE describes the structure of a pattern in the three
dimensions algorithmically. A object to which such a 3D texture is
applied is, in a way, sculpted from this material. We can define
some parameters of its structure (scale, perturbation grain,
orientation, etc.). It is also possible to set the colormap of a 3D
texture.

A 2D TEXTURE describes the structure of a pattern in the two
dimensions algorithmically. A 2D texture can be mapped and
some parameters describing its structure can be modified (scale,
perturbation, grain, orientation, etc.). It is also possible to set the
colormap of a 2D texture. 2D textures can also consist of an
image instead of an algorithm.

Surface property defining the quantity of incident light
transmitted through the surface of the object.

The view point is what is in front of the observer’'s eye. It is
determined by the position of the eye, a target point defining the
viewing direction, and the visual field (field of view).

The region of space that the eye can perceive when looking at the
target point.

An area on the screen, outlined, where data is displayed.
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