A stereo one-shot multi-band camera system for accurate color reproduction
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1. Introduction used for image reshaping in the experiments, this method

In the digital archiving for cultural heritage preservation, in the is currently available for only almost flat objects. To apply
medical field, and in some industrial fields, high-fidelity reproduction the proposed system for three-dimensional objects, a
of color, gloss, texture, and shape are very important. Multiband or non-linear  transformation  algorithm  should  be
full-spectrum imaging technology is a solution for accurate color implemented, which remains as future work. In addition,
reproduction. Although several types of multi band camera systems the method could be extended by using three or more

have been developed [Yamaguchi 2000, Tominaga 2000, Helling 2004, camera systems.

Hashimoto 2008], all of them are multi-shot systems and they cannot References
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system can acquire both spectral color information and depth HELLING, S, et al., 2004. Algorithms for spectral color stimulus
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information at the same time. In this paper, we focus on the generation proceedings of Second European Conference on Colour in Graphics,

of six-band images from a pair of stereo image. Imaging, and Vision (CGIV2004), 254-258
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Our system consists of two commercial digital cameras, a custom system using Commercial Digital Camera and Custom Color Filter.
interference filter, and color reproduction software. The filter is In proceedings of Fourth European Conference on Colour in
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sensitivities of the camera used in experiments are shown in Fig.2. The spectrum-based color reproduction. Journal of Imaging Science and
filter cuts off the left sides (i.e., the short-wavelength domain) of the Technology, 48, 2, 85-92.
peaks of both the blue and red in original spectral sensitivity of camera. TAKITA, H., et al., 2003. High-accuracy image registration based on
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The shape of the image captured with the interference filter is

adjusted to that of the other image by projective transformation. To Image capturing system
calculate transformation parameters, correspondent points between the
two images are detected by using the Phase-Only Correlation (POC)
method [Takita 2003]. POC is a scale- and rotation-invariant pattern
detection method that uses phase information. POC also has robustness
against color. General detection methods cannot work well in cases
where the color balance between two images is quite different. The
resultant two three-band images are combined in to a six-band image.

4. Experimental results

As target objects, we used old paint drawn on cloth. These cloth, but
their surface is gently undulating and uneven. Before starting the
experiments, the spectral sensitivity of camera, illumination spectrum,
and monitor characters (primary color and tone curves) were measured.
First, we took two images of the objects using the proposed system at
the same time (see Fig.1). Here, we used raw data images from the
image sensor, which is why the color balance of the image captured
without the interference filter looks incorrect. Second, the image
transformation process was carried out and a six-band image was
generated. Next, the six-band image was converted into a spectral
reflectance image through Wiener estimation [Pratt 1976]. Finally, the
spectral reflectance image was converted into a RGB image by using
the illumination spectrum of observation and monitor characters. The &-band image
resultant RGB image was compared with the paint and the image Figure.1
generated by the two-shot six-band camera system [Hashimoto 2008].
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