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Color representation system of cataracts for design support
Koki Kasahara™, Atsushi Tsukada™, Takumi Ikeda™

Kiyokazu Aoi™

, Zhang Yanfang™, Yoshiaki Fujigaki™

Abstract — The purpose of this study is to develop the color representation system of cataracts so that designers
can design various products, for example route chart while considering the visual property of cataract patients on a
digital screen. To represent color vision characteristics of cataracts, spectral transmittance and scattering light
intensity of human lens were applied. Spectral transmittance contributes to lowering of brightness and scattering
light intensity does misty vision. Applying them to pixel data (R, G, B) of original image, color represented
images of cataracts were obtained. In addition, we proposed to convert spectral transmittance and scattering light
intensity into relative data based on transparent lenses. In this method, color constancy is considered. With this
conversion, lowering of the brightness, yellow tinge and white opacity could be restrained. Consequently, this
color representation system made it possible to obtain the plausible represented image of cataracts. In the future,
experiments are necessary to ensuring the validity of this color representation.
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Fig. 1 Spectral transmittance curve of human lenses (transparent and opacity)
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Fig. 3 Relative spectral transmittance curve of human lenses
(transparent and opacity)
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