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Abstract

Influence by use of spectral functional filters simulating
dichromats and elderly people to color constancy measured
under equi-luminance illuminations of chromatic stability

and periodic change in color

Mio Hashida

One of the phenomena in human color perception is color constancy. Color con-
stancy enables us to estimate original color of an object regardless of color of illumina-
tion. The mechanism of color constancy is still unclear though many researches have
been conducted and many factors have been argued.

Previous study has been revealed that color constancy works on aged observers and
color deficient observers, in limited conditions[1]. T aimed to investigate color constancy
of those observers but it was difficult to collect sufficient number of them. Thus I applied
goggles with functional spectral filter simulating the color discrimination of dichromats
or aged people to young people with normal color vision, and measured color constancy
of them. This method has an extra merit that the effect of long-term adaptation to
abnormal environments is omitted and the difference between normal and simulated
color vision.  So the worst possible color environment is considered and it helps to
reveal the mechanism of color constancy.

I conducted two experiments of categorical color naming in this research. In ex-
periment 1, I performed categorical color naming by 11 basic colors (white, black, red,

green, yellow, blue, brown, orange, purple, peach and gray) for Optical Society of Amer-
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ica Uniform Color Scales (558 chips) under one of illuminations; white, red and blue
(about 17.5 cd/m2) lights. The categorical color naming was made four times on one
chip by three states; wearing no filter, the dichromatic filter, or the aged lens filter. In
Experiment 2, T used 134 chips (at L=0 and L=1) of OSA Uniform Color Scales under
the rapidly-changed colored illuminations at 5 seconds interval and the color naming
was performed only when the illumination color was red or blue. Other conditions were
identical with Experiment 1.

In Experiment 1, under the condition of wearing the dichromatic filter, I observed
typical changes in the result of the categorical color namings that can be predicted
by effects of the dichromat filter under each illuminant’s colors and it means that I
could not find any distortion of color constancy. It means that the mechanism of color
constancy are composed by simple factors like color adaptation. Additionally, I found
that almost no change in color constancy by wearing the aged lens filter, in the mea-
surement by the categorical color naming. In Experiment 2, the result was almost the
same with the result of Experiment 1. The accuracy of color constancy became worse,
but tendency of color naming was almost the same between static and rapidly-changed
colored illuminations. It suggests that adaptation of cone photoreceptor takes around 1
second. Thus rapid processing obtained by learning, like spectral reflectivity estimation
or statistical estimation, also contributes color constancy mechanism.

From the results of the experiments, two factors contribute to color constancy mech-
anism. One is early stage of visual processing like adaptation of cone photoreceptor or
gain control of signal. The other is higher processing like spectral reflectivity estimation
or statistical estimation. The reason why these factors contribute is still unclear and

further researches are needed.
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