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It is vitally important to estimate visibilities of all visual targets in real environments in order to maintain the
visual safety and performance of visual tasks. In public spaces, it is necessary to estimate visibilities of obstacles
and signs for people with low-vision or colour deficiency as well as sighted people with common visual acuity
and colour vision. Purposes of this study were to establish the visibility estimation method that estimates
visibilities of objects in real lit environments using luminous colour images and to develop the established
visibility estimation method towards achieving universal design.

In chapter 2, influences of luminance distribution on visibilities of sighted people were clarified by visibility
evaluation experiments, and the visibility estimation method applicable to luminance distribution of real lit
environments was established. In chapter 3, the established method was verified whether it is applicable for low
visual acuity and low-vision people, and it was seen that is applicable except for some low-vision people. In
chapter 4, the luminance contrast was developed to the luminous colour contrast by referring to L*a*b* colour
space, and influences of luminous colour distribution on visibilities of common colour vision type people were
clarified. In chapter 5, equal experiments as the previous chapter was conducted for protan and deutan colour
vision type people, and influences of luminous colour distribution on visibilities of protan and deutan colour
vision type people were clarified. In chapter 6, experiment results in chapter 4 and 5 were re-analysed using
contrasts of the LMS stimulus values, and the visibility estimation method considering the influence of
chromaticity distribution and colour vision types was established. In chapter 7, visibility estimations using
luminous colour images of real lit environments were conducted using the visibility estimation method
established in this study, and it was confirmed that estimating visibilities of people with low-vision and people

with colour deficiency are possible.

i @ FRSCE R, FI3C 2000 52 H3 300 B 1 ET OIS0, b L<IFIEI 800 #EAE 1 MR L T 7230y,
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