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Implementation and improvement of area-based stereo matching algorithm

WANG Xin',MA Yan®,YANG Jian' ,SHEN Sheng'

(1. Harbin Institute of Technology, Shenzhen Graduate School , Shenzhen 518055, China;
2. Science Research Department sR&D Center ,China FAW Group Corporation s Changchun 130011 ,China)

Abstract: In order to obtain the relationship of matching cells between two homologous images accu-
rately and to solve the problem of large computation in the area-based stereo matching method,an are-
a-based stereo matching method is presented in the paper. Based on rectifying the images by searching
range from two dimensions to one dimension, an implicit constraint algorithm and an SMP algorithm
with a uniqueness constraint is combined to achieve the matching of stereo pairs. Then, several fake
matching points in the primary matching process are detected and removed by using the false epipolar
constraint method. Finally, a disparity map is interpolated. Experimental results show that the ac-
cuaracy of the presented method is improved by 10% as compared with that of conventional SMP algo-
rithm. In addition, a Box-filtering accelerating method is also implemented to decrease computational
complexity, the program running time is about 50% that of BM algorithm. These results show that
the improved algorithm obtains higher accuracy and satisfies the requirement for a real-time image pro-
cessing system.
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Fig. 1 Imaging principle of parallel binocular vision
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Fig. 2 Matching from right to left at certain range
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