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The effect of brightness contrast on resolving the
correspondence problem
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Abstract When multiple features are presented in the image. the computational models
for stereopsis select the most activated matches through the excitatory and inhibitory
interactions among all possible matches. Using the random-dot stereogram with two
surfaces. we investigate whether human binocular mechanism selects the most activated
matches. The dots consisting a surface lying in a fixation plane were selected randomly,
while each of the dots consisting the other surface was paired with each of the original
dots in the following manner. After finding the position of each dots in the original
random pattern, we placed an additional dot to the left, and to the right of the original
position in each of the left and right image of a stereogram, respectively. The luminance
of additional dots was varied, while that of the original random dots was fixed so that
the hypothetical matches presumably could be activated differently. Across the luminance
condition, the depth of each surface was measured to examine whether matches to be
selected were changed depending on the activation level of possible matches. When the
luminance of two patterns was within 30% of one another, observers perceived an opaque
surface. Beyond this value. two transparent surfaces were seen, with the magnitude of
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perceived depth varying with relative luminance of two patterns.
one additional surface was perceived at the depth corresponding to the

was brighter.

disparity of original pattern. When original dot was dimmer,

When original pattern

however. the depth of an

additional surface corresponded to the disparity of newly introduced pattern. These results
suggest that there are dynamic interactions within the matching process whereby highly

activated matches inhibit weaker one.

Keywords stereopsis. correspondence problem, brightness contrast
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