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1. Abstract

A reaction-diffusion stereo algorithm consists of multiple
systems of reaction-diffusion equations. Since the equations are
described with time-evolving partial-differential equations, they
require much computation time. In addition, the previous
reaction-diffusion stereo algorithm does not state any criterion
for convergence judgement; we need to compute the
equations for enough duration of time until their solutions
converge. In this work, for reducing computation time in the
reaction-diffusion stereo algorithm, we propose a criterion for
convergence judgement and implement the algorithm on a

multi-processor computer system.

3. Reaction-Diffusion Stereo Algorithm

Multiple Reaction-Diffusion Systems
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C(x,y,d): Matching cost function with a disparity level d.
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a, = A, +u,. . x|l +tanh(d, —A4,)]

u, 40, A1, b, e: constants
Nd: number of possible disparity levels
®: inhibition area for uniqueness constraint.

Two constraints for
the stereo correspondence problem:

= Continuity constraint:
Wave propagation
= Uniqueness constraint:

Mutual inhibition mechanism due to a..
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Fig.3: System structure of the reaction-diffusion stereo algorithm.

5. Results
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Fig. 5: Convergence of the reaction-diffusion stereo
algorithm. Error was evaluated with the Bad-
Match-Percentage (BMP) error mé&asure.

T: convergence time.
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2. Reaction-Diffusion System

The FitzHugh-Nagumo Reaction-Diffusion Equations™”
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Fig.2: Spatio-temporal plots and spatial
distribution on one-dimensional system.

Fig. 1: Phase plots and temporal developments of
ordinary differential system.
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4. Convergence Judgement
& Parallel Implementation

= Criterion for convergence judgement:
M(x.y,0)=M(x.y,t-51)
5¢: a finite difference in time

= Parallel implementation of multiple reaction-diffusion systems

on a multi-processor comuter system.
------------ Multiple reaction-diffusion systems ------------,
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Fig. 4: Parallel Implementation
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Parameter settings:

0h=35, 6t=100, Dy=1.0, D=3.0, a(=0.13, a1=1.5, b=10, e=1.0 X 1072, u=3.0



