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Figure 1: From left to right: result image, mask image of red, green and blue 
hannel.1 Introdu
tionIn surfa
e 
omputing, one of the most important requirements istra
king an obje
t pla
ed on the surfa
e and manipulating informa-tion related to that obje
t. To re
ognize obje
ts, the most popularte
hnique is marker tra
king using te
hniques su
h as RFID, tag-like Tar
kMate[Kumpf 2009℄ and so on. The issues with markertra
king are the effort required to paste the tag and the existen
e ofobje
ts that are dif�
ult to mark with a tag. To re
ognize obje
tswithout tags, feature point tra
king on the image plane is one of themost effe
tive ways in the area of the 
omputer vision[Lowe 2004℄.Unfortunately it is dif�
ult to extra
t features from images takenthrough the frosted glass that is often used in surfa
e 
omputing. Inaddition, one 
annot extra
t the feature points from obje
ts withoutstrong texture. In this paper, we present a marker-less obje
t re
og-nition system using multi 
hannel silhouettes and quantized polar
oordinates.2 Our approa
hOur system has �Feature Extra
tion Phase� and �Dis
riminationPhase.� Figure 2 shows the �ow of the phase of the feature ex-tra
tion. In the feature extra
tion phase, the input image is �rstsegmented into gray-s
ale, red, green and blue 
hannels. Thenba
kground subtra
tion extra
ts silhouettes from ea
h 
hannel. Theedges of pore spa
es in the obje
t are dete
ted and extra
ted fromea
h silhouette. Finally, all of the silhouettes edges and pore spa
esin the obje
t are 
onverted into quantized polar 
oordinates and lay-ered with the gray s
ale 
hannel's 
enter of gravity as the origin.This phase 
an express the feature information of the frosted glassimage and self-
olored obje
ts. In the dis
rimination phase, thefeature information of the obje
t are 
ompared with other featureinformation in the database. The 
omputational 
omplexity of thispro
ess is not so high sin
e it 
an be implemented with a numeri
string 
omparison.�e-mail: ozawa.shiro�ntt
om.
o.jpye-mail: abe.takao�ntt
om.
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Figure 2: Flow
hart of Feature Extra
tion Phase.3 Result and Future workFigure 1 shows a result. The obje
t is a sli
ed blue agate. The red,green, blue lines in the resulting image show the edges of silhou-ettes and the pore spa
es of ea
h 
hannel. There is a pore spa
ein the green 
hannel, and there are two pore spa
es in the obje
t inthe blue 
hannel. In this 
ase, the dis
rimination a

ura
y is about98%. Further, the average pro
essing time is 15.4 ms and the dis-
rimination a

ura
y with 15 �at-bottom obje
ts through 20 trialsis 95%.We are evaluating the range of the obje
ts that our system 
an de-te
t. Moreover, we plan to expand our system to tra
k moving androtating obje
ts.Referen
esKUMPF, A. 2009. Tra
kmate: Large-s
ale a

essibility of tangibleuser interfa
es. Thesis (M.S.)�Massa
husetts Institute of Te
h-nology.LOWE, D. G. 2004. Distin
tive image features from s
ale-invariantkeypoints. Int. J. Comput. Vision 60, 2, 91�110.


