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Disparity Computation in the Visual Cortices
Abstract The correspondence problem is essential for recovering the 3D shape of objects from its images, however, this

problem has not been solved satisfactorily in the computer vision field. Although numerous mathematical and engineering
methods were reported in the literature, they were unable to perform comparably as the human stereo vision does in terms
of robustness. Therefore, a physiology based computational model is solicited, and this in turn requires some knowledge
about biological stereo vision. To this end, this paper reviewed the relevant progresses in physiology about stereo depth
perception, including the low level areas V1, V2, V3, dorsal areas MT, MST, IPS and ventral areas V4, IT. In addition
to these physiological studies, we also introduce the well known disparity energy model and its generalized energy model.

This article could be of reference to computer vision researchers.
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Fig.1 The definition of disparity. F is the fixation point

with zero disparity. The absolute disparity of P isw — 6
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Fig.5 Windowed grating stimuli, the rectangle
represents the location of the receptive field. In A, the
corresponding parts of the stimuli overlie the receptive
field. But in B, the noncorresponding parts within the

receptive field are identical to A
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Fig.6 Schematic representation of the disparity energy
model
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Fig.8 The generalized energy model
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Fig.10 A sample neuron’s response in V1. The neuron
concentrated its response near the physical disparity line
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disparity to stimuli with varied central and surround
disparities
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Fig.12 The shift ratio was compared between neurons in
V1(a) and V2(b)
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Fig.13 the vergence eye movement could be
approximated by the summed responses of different
groups of MST neurons
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Fig. 14 Metric selectivity of 3D shape in AIP
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Fig.15 Sketch map of Hinkle’s experiment
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Fig.16 The comparison of selectivities for relative
disparity
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Fig.18 Fifity 3D shapes causing an TEs neuron’s highest
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