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Abstract

An object’s color and intensity are determined by its spectral reflectance and illumination. Therefore, the illumination plays a key role in
forming the appearance of the object in a scene. In this paper, we focus on color distinction of objects and derive the optimal illumination
conditions to maximize the distance between objects in the RGB color space. As a practical approach the optimal illumination is composed
by deriving the optimal linear combinations given a set of LED light sources. The effectiveness of our approach is shown through
experimental results using an endoscope system.
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Fig. 3. Our endoscope system using controllable illumination. It consists of
an endoscope, an RGB camera, lens array, LEDs(5 fypes), and an
LED controller.
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ilumination spectra for relighting, (c) The distribution of RGB intensity and RGB distance of skin and blood vessel.
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Table 1, LED power ratio to maximize the difference of RGB color distance

between skin and blood vessel.

0.6721

White
Red 0.0981
Amber 0.1988
Green 0.6515
Blue 0.2732

268 | J. Biomed. Eng. Res.

a8 8, TEZEADEAEEo| T A PREES [ED U2 ABE A
=W gn

Fig. 8. Comparison of the multispectral relighting result using the optimal
ilumination and optimized LED spectrum.
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