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Abstract

According to the conventional additive color mixture theory, the result of a color mixture
would be the same regardless of the spatial arrangement of the mixing dots so long as the mixing
proportion is kept constant. To investigate the effect of pattern of mixing dots on color mixing,
we conducted two color-matching experiments. In our first experiment we found that the spatial
arrangement of color dots affects the color appearance of the mixture. Following thisline, we
attempted to investigate the interaction between texture ( dot arrangement ) , intensity and hue
perception. Experimetn two is to gauge the effect of dot arrangement and luminance on the hue
perception. We adopted a color matching paradigm again. Six texture patterns made of equal
number of red and green dots were used for manipulating spatial arrangement. The participants
were instructed to adjust the red/green ratio of auniform yellow test field until its appearance
matched to that of the textured field. The intensity level of the test field was locked at 45%, 55%
and 65%. A post-hoc analysis reveals that: (1) there’s a systematic correlation between dot
arrangement and hue perception. A mixture appears redder when the arrangement is more
irregular. (2)the red/green balance of a mixture is strongly affected by the intensity level of the
yellow field. At the low intensity level, atexture made of equal amount of red and green dots
appears greener than neutral. At the high intensity level, the reverse is true. The results clearly
indicate that the color appearance of a dot mixture is not asimple function of spatial averaging.
There is a close interdependent relationship among hue, texture and the intensity of the mixing
dots in determining the color appearance of the mixture.

Key words: additive color mixture, spatial averaging, color appearance, pattern, color-matching
experiment, hue perception, intensity level
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