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Abstract

Possible Independence of Red and Green Chromatic Channels

Investigated with Temporally-Modulated Chromatic Stimuli

Yoshinao Fukada

The color infomation from the display or television din’t suit to a human perception,
because these displays were not made as suitting a human color vision mechanism. In
order to catch the correct information from these displays, it is necessary that they
are suitted to the human color vision mechanisms. Thus, it is important for us to
understand the human color vision mechanism correctly and make the model that is
practicable.

Color information processing of human is explained by the three stages. First stage
is three types of cones in the retina. Second stage is the opponent color channels after
cones. Final stage is mechanisms in higher levels in human brain. R(Red)-G(Green)
and Y (Yellow)-B(Blue) opponent-color channels receive input from three types of cones
and they respond sum or subtraction of the input. For example, the response of R-G
channel is expressed by L-2M that is the subtraction between input from L and M cone.
Humans perceive red when L-2M is plus, and green when it is minus. R-G channel is
explained as a single mechanism that is only different between a polarity of R and G;
however, there is the opinion that R and G channels are different. It is not figured
out whether R and G channels are independent of each other or not. It is important
to understand the independence of opponent-color mechanisms, because understanding

the mechanisms affects the presupposing of making a model of human color vision
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mechanisms. We study color discrimination thresholds after a chromatic adaptation in
order to investigate this issue. If R and G channels are independent of each other, then
it is thought that following. Because R channel adapts strongly more than G when they
are adapted by red adaptation stimuli, so the threshold of red direction increases largely
more than green direction. And the threshold of green direction increases largely when
they are adapted by green.

For that purpose, first we used the stimulus which changes chromatically between
white andadaptation color (red or green) (Square-wave adaptation stimulus) at 0.5 Hz
in order to adapt R and G channels differently. It might be the case, however, this
stimulus adapts not only the color direction of adaptation, but also the opposite di-
rection by the influence of temporal OFF response when the chromatic changed from
adaptation color to white rapidly. We used the stimulus that had gradual chromatic
modulation from adaptation color to white (ON sawtooth-wave adaptation stimulus) in
order to reduce the influence of OFF response. Conversely, a stimulus that had tem-
poral chromatic modulation opposite to ON stimulus (OFF sawtooth-wave adaptation
stimuli) was used in order to look into the influence of OFF response. We also used
the constant adaptation stimulus which in chromaticity was used to investigate to a
stronger adaptation effect at cone level. All adaptation stimuli were in equal-luminance
at 2000 ed/m?. As test stimuli, we used the stimulus which had sinusoidal chromatic
modulation(Sine-wave test stimulus), ON sawtooth test stimulus and OFF sawtooth
test stimulus. The experiments were made by combining these adaptation and test
stimuli.

When the adaptation color was red, it was shown that an elevation of threshold of
red direction was larger than that of green. This asymmetrical elevation of threshold

strongly suggests that the R and G channels are independent of each other.
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