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A threshold value depends on 
other group’s state.

Stereo disparity:  d = pl - pr

L(x,y;d=0) L(x,y;d=1) L(x,y;d=2)

	 The present study proposes a stereo 
vision system that detects a disparity map 
from random-dot stereograms1). The 
proposed model consists of the following 
steps.
(1)Convert the stereo correspondence 

problem into the segmentation problem 
with the XNOR logic operation2).

(2)Solve the segmentation problem with 
the grouping process consisting of 
multiple reaction-diffusion models.

(3)Build a disparity map from the outputs 
of the reaction-diffusion models.

The performance of the proposed model 
is confirmed through the analysis of a 
random-dot stereogram and real stereo 
images.
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FitzHugh-Nagumo reaction terms3,4)
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Reaction-diffusion eq. with (u,v)
Bi-stable system
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Mono-stable system
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Temporal changes of error measures
for different values of Dv.
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(The parameter a works as a threshold value.)
Phase plot of the FitzHugh-Nagumo model.

Parameters: Du=1.0, Dv=5.0, a0=0.25, b=10, ε=10-2, µ=10-5, Image size: 250x250 (pixels), N=3
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Spatial distributions
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Stereo correspondence problem => Segmentation problem

Grouping process with multiple reaction-diffusion models5)

Spatial distributions of
ui at y=154 and t=1000.

On the diffusion coefficients:
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Real image analysis:
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Parameters:

Du=1, Dv=2

a0=0.25, b=10

ε=10-2, µ=10-5

Analysis of a random-dot stereogram:

Image size: 300x300 (pixels)

N=3


