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Cross-scale stereo matching algorithm combining the
characteristics of texture regions

Bu Penghui'”®  Tian Longtao'® Wang Hang'® Yan Yatao'”
(1. School of Mechanical Engineering, Xi'an Shiyou University,Xi'an 710065, China;
2. Shanxi Provincial Petroleum Drilling Equipment Engineering Technology Research Center,Baoji 721002, China)

Abstract: Stereo matching is a key step in binocular stereo vision to perceive the depth information of the scene, and in
view of the difficulty of the traditional binocular stereo matching algorithm to effectively solve the problem of matching
ambiguity in weak texture areas and complex lighting scenes, a cross-scale stereo matching algorithm combining the
texture characteristics of the scene was proposed. Firstly, the left and right images are downsampled by Gaussian to
obtain image pairs of multiple scales as the input images of the algorithm, and then the cost calculation of image pairs
of different scales is carried out to obtain the initial cost body. Based on the texture characteristics, the input image is
divided into texture-rich region and weak-texture region, and the initial cost body is difed at each scale according to the
texture region, and the matching cost of the texture-rich region is diffused to the weak-texture region. The optimization
guidance filtering algorithm is used to aggregate the cost of the parallax map of each scale. Considering the multi-scale
interaction between the cost bodies, the cost fusion is carried out to obtain the final cost body. Subsequently, the final
disparity map is obtained by parallax calculation and parallax post-processing. The test results of the dataset of
Middlebury website show that after the introduction of the cross-scale stereo matching algorithm combined with the
characteristics of texture regions, the mismatching rate of all regions is reduced by 2. 35% on average compared with
the guided filtering algorithm. Compared with the CSCA algorithm, it is reduced by 0.77% on average. Compared
with the guided filtering algorithm, the mismatching rate of the unoccluded region is reduced by 2.29% on average.
Compared with the CSCA algorithm, it is reduced by 0. 65% on average. It shows that the proposed algorithm can
effectively solve the problem of mismatching in weak texture regions, and meet the requirements of high efficiency and
high precision in the process of stereo matching.

Keywords: stereo matching;region division;match cost spread; multi-scale fusion
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Fig. 1 The overall flow chart of the algorithm
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Noc All Noc All Noc All
Teddy 7.93 10.19 6.56 9.46 5.40  9.27
Cones 7.48 12.44 6.34 11.58 5.71 9.55
Art 8.32 17.49 7.04 15.47 6.52 14.32
Aloe 8.37 10.16 7.52 9.31 6.77 8.24
Babyl 3.62 4.88 2.67 3.96 2.35 3.48
Adirondack 6.59 8.95 3.30 5.42 2.47  4.59
Jadeplant  10.57 23.23 10.31 22.85 9.34 22.51
Motorcycle 4.76 10.51 4.21 9.61 3.95 9.25
Piano 14.42 22.37 9.41 18.01 9.03 17.45
Recycle 6.81 9.01 5.10 7.79 4.44  7.06
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Fig. 12 Decrease in the mismatch rate in all regions
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