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Binocular disparity is a precise cue for depth perception. To encode binocular depth correctly, the visual system needs to find
corresponding visual features in the left-eye and right-eye images. The task of finding this binocular correspondence is not achieved at
the initial stage of binocular processing, the primary visual cortex (V1). V1 neurons are sensitive to disparities of falsely matched
features in addition to disparities of correctly matched features, because they detect binocular disparity by computation similar to inter-
ocular cross-correlation. Further computation is required for an accurate representation of the disparity by discarding responses to false
matches (matching computation). For perceiving depth, the visual system exploits both the primitive, correlation-based signal and the
more elaborate, match-based signal. Human observers judge depth based on a weighted sum of outputs from the two computations. The
relative weight varies under different stimulus conditions. Studies of single neuron responses in the monkey visual cortex suggest that
area V4 neurons carry signals consistent with the solution to the correspondence problem, whereas area V5/MT neurons shows responses
intermediate between the correlation-based and match-based representations. The correlation-based and match-based signals in these
cortical areas are likely to contribute to stereo perception in a parallel manner.
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