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EF 4 | Study on Objective Evaluation Index of Contrast Improvement for Dichromats

Color is an important factor in visual information. People with color vision deficiency feel
difficulty in distinguishing specific colors and are unable to receive color information
sufficiently. In this study, we focus on deficiency. Many methods for improving the contrast
for dichromats by changing the color in an input image to show the information of the original
image have been studied in recent years. In many studies, subjective evaluation is used to
evaluate color transformation results. Since obtaining subjective evaluation values is costly,
it is desirable to have an effective objective evaluation index. In this paper, we propose an
improved objective index to which two parameters are added so that the evaluation result of the index
resembles the evaluation of contrast by humans.

There are three objective indices: Vg by Tanaka et al., Vi,- by Yanetal., and Vx by Lu
et al. Tanaka et al.'s index Vi uses CIE 1976 L*a*p* color differences to obtain evaluation
values. There are two differences between Vi and the subjective evaluation value (R
obtained by Thurstone's pairwise comparison method). First, Vx does not emphasize the
difference in lightness. Second, it may not match R if the contrast of a color transformation
result is too high. The index Vi, of Yan et al. evaluates contrast by lightness difference and
could contribute to solving the first problem of V. The index Vi of Lu et al. integrates Vi and
Vi 1+ with one parameter. Vi will be closer to R than to Vi, but the second problem has not been
solved.

In this study, we propose a new index V. This index solves two problems of V¢ by using
two parameters, and its value is closer to R than Vg. In Uk, the emphasis on the lightness
difference is achieved in a different way than in V. The objective evaluation indices of
contrast improvement proposed so far have the problem that they are computationally
expensive. The proposed index Vi dramatically reduces the computational cost by using
random sampling. Experiments showed that the use of random sampling does not reduce the

evaluation performance of the index.
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