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Neural Network Modeling of Optimizing Energy
Function for Stereo Matching

Seok Je Cho*

Abstract

Stereo matching problem can be viewed as a complex optimization in which constraints must
be satisfied simultaneously. Many of conventional algorithms have used relaxation-techniques
based on probablistic approach. They require too many iterations and are time-consuming to
make it impractical. Recently, a neural network is effectively used for solving the difficult
optimization problem.

In this paper, a neural network defined by energy function is presented to solve the stereo
matching problem. It can be evaluated locally and in parallel with constraints. Futhermore, this
model is stable to be implemented in hardware because of its convergence into stable state as

iteration increases.
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Fig. 1. A neural net model for stereo matching.
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Fig. 2. Connectivity between neurons on disparity axis.
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Table 1. Energy as a function of D and x. Table 2. Reconstructed energy by weights.
X x
D 0 1 2 3 4 - D 0 1 2 3 4 5
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7 -8 —20 | —24 —20 —8 7 —40 | —44 —40 —28 —8
8 -9 23 |—-29 | —271 -—17 . 8 —54 | —58 | —54 —42 -—22
9 —-10 —26 | —34 —34 | —26 . 9 —70 | —74 —=170 —58 —38
10 —-11 —-29 -39 | —41 | —35 . 10 —88 | —92 | —88 —76 —56
11 —12 —32 —44 | —48 | —44 . 11 —108 |—112 | —108 —96 —76
12 —-13 —35 —49 | —55 | —53 . 12 —130 |—134 | —130 —118 —98
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Fig. 3. A 10% density random dot stereogram. Fig. 4. A 50% density random dot stereogram with
decorrelate 20% density random noise.
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Fig. 6. Iteration result each disparity layer.
(a) initial state, (b) iteration 1, (c) iteration 12.
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Fig. 7. Final result of image with noise.
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