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Abstract: This research aimed to construct a new visual colorimetric method for analyzing the color
discrimination ability of individuals with low vision. It is important to know the chromaticity of
acceptable limits for low vision in order to evaluate the visual impression of their color difference in
the environment. That is, analyzing the color difference of low vision beforehand makes it possible
to spectrally distribute the object's color with a light source color that is easy to perceive or to
provide a polarizing effect to the object. Thus, improving vision support for individuals with low
vision can be performed by image processing. Based on MacAdam ellipses, the color discrimination
areas estimated from the visual analysis of eye-tracking data are obtained for each individual with
low vision. From these areas, we consider the color conversion on the chromaticity coordinate that
can recognize the color difference even for low vision. Though low visions are usually classified as
medical cases (namely, amblyopia) and social cases (namely, visual dysfunction), this report focuses
on the color difference discrimination problem for the latter. In the case of visual impairment that
cannot be corrected or restored, its discrimination ability cannot be applied to an approximate model
(namely, it has linearity from color blindness to normality) as seen in color vision abnormalities.
Therefore, color matching experiments were carried out using a discrete color system rather than
a continuous one, and whether color discrimination is possible for individuals with low vision was
examined. The results of the analysis obtained thus far suggest that lightness plays a decisive role in
hues that can be discriminated. Furthermore, when the lightness was high, the color discrimination
ability was increased by the difference in saturation. Based on these results, we conclude that if the
correspondence between hue and lightness that can be visually recognized is known, it is possible to
estimate the color discrimination area, and we expect to be able to perform color conversion that can

distinguish color differences.

Keywords: Low vision, Object recognition support, Color discrimination, Visual colorimetry,
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