Spatial color mixture and its relevance to the Munker illusion
Akiyoshi Kitaoka (Ritsumeikan University, Kyoto, Japan)

Abstract: Spatial color mixture is known as the principle of RGB displays or of pointillism. First, I classify two types of spatial color mixture. One is additive color mixture and the other is subtractive one. The former consists of red, green and blue on the black background, while the latter is made up of cyan, magenta and yellow on the white background. For both types, it is possible to reduce three elemental colors to two colors, e.g. a combination of red and cyan. In this condition, a red object is represented with red and black for the additive color mixture or with red and white for the subtractive color mixture. Spatial color mixture is observed even if patterns of elemental colors are distinguishable. Here I will demonstrate its possible relevance to a strong color illusion called the Munker illusion because of similarity of images or spatial frequency responses.
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Spatial color mixture: additive color mixture (left) and subtractive one (right)
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Munker illusion: the left heart appears to be red-purple whereas the right one orange, though they are the same red.
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Additive color mixture                   Munker illusion                 Subtractive color mixture
Supposed continuity of spatial color mixture and the Munker illusion. Black hearts appear to be red or cyan in the additive color mixture image (leftmost panel), while white hearts appear so in the subtractive color mixture image (rightmost panel). Moreover, gray hearts appear to be reddish or like cyan in the Munker illusion image (middle panel).
[image: image12.jpg]


  [image: image13.jpg]



Munker illusion with three inducing colors: RGB (left) and CMY (right). In each, the left heart appears to be red-purple whereas the right one orange, though they are the same red.
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Spatial color mixture with three colors: additive color mixture (left) and subtractive one (right)








Spatial color mixture with two colors (red and cyan): additive color mixture (left) and subtractive one (right)








