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Stereo Matching Using Edge Information

and a Genetic Algorithm

Seok-Keun, Hong

Dept. of Control & Instrumentation Engineering,

Graduate School, Korea Maritime University

Abstract

Stereo matching is one of the most active research areas in the field
of computer vision. In this paper, we propose a stereo matching scheme
using edge information and a genetic algorithm. Genetic algorithms are
efficient search methods based on the principle of population genetics,
i.e. mating, chromosome crossover, gene mutation, and natural selection.
The proposed approach considers the matching environment as an
optimization problem and finds the solution by using a genetic algorithm.
Accordingly, genetic operators are adapted for the circumstances of
stereo matching. An individual is a disparity set. Horizontal pixel line of
image is considered as a chromosome. A cost function composes of

certain constraints which are commonly used in stereo matching. Since



the cost function consists of intensity, similarity and disparity
smoothness, the matching process is considered at the same time in
each generation. The LoG edge 1is extracted and use in the
determination of the chromosome. We validate our approach with

experimental results on stereo images.
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Fig. 3.4. Example of the hybrid crossover operator
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9 4.1 50% RDS <34+

Fig. 4.1. 50% Random Dot Stereogram

(a) (b)
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(©) (d)
a7 4.2 AP WeIEel of2f ThH] gyt Fhor A2 RDSO| Wk
(a) APA WI9I%E (b) 3x3 (c) 5x5 99 SAD (d) ts% 7I'H
Fig. 4.2. Ground truth and disparity maps obtained with several area-based

methods
(a) Ground truth (b) 3x3 (¢) 5x5-windowed SAD (d) Multiple window method
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Fig. 4.3. LoG edge image extracted from left image of RDS
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(c) (d)

a3 4.4 (a) 4, (b) 9, (c) 14, (d) 1940 & Az}
Fig. 4.4. (a) 4, (b) 9, (¢) 14, (d) Result after 19 generations
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19 4.6 50% RDS with 20% noise

Fig. 4.6. 50% Random Dot Stereogram with 20% noise

a% 4.7 3x3 SADE ¥4& A%

Fig. 4.7. Result of 3x3-windowed SAD
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(b) Aletst W o=z 304 wrEA & Ay}

Fig. 4.8. (a) Multiple-window method

(b) Result of the proposed method after 30th generation
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Fig. 4.11. Disparity map of venus
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(a) Cooperative method (b) Dynamic programming (c) Multi-resolution GA
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9 412 AA FA

Fig. 4.12. Edge image

% 413 AbE WHoE 4 W

Fig. 4.13. Disparity map obtained with the proposed method
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1% 4.14 Tsukuba %34
Fig. 4.14. Image pair of Tsukuba

(a) (b)

&0 100 150 200 250 300 350

(c) (d)
1% 4.15 AR W9t of Y ThA] o R AL W
(@A W91 % (b) min-filtered SAD
() 3714 (1) 449
Fig. 4.15. Ground truth and disparity maps obtained with several methods
(a) Ground truth image (b) min—fitered SAD
(¢) cooperative method (d) dynamic programming
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1% 4.16 Tsukuba #37dolA I AAGY

Fig. 4.16. Edge of left image of Tsukuba

a9 417 FA9E 200 A4 F 44 SuelEe 489 9

Fig. 4.17. Result of the GA after generating initial population randomly

% 4.18 Ade o R d2 W9E

Fig. 4.18. Disparity map obtained with the proposed method
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