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Segmentation-Based Stereo Matching Algorithm with
Variable Support and Disparity Estimation

Liu Tianliang Luo Limin
(Laboratory of Image Science & Technology , Southeast University, Nanjing, Jiangsu 210096, China)

Abstract Stereo matching is a long active topic and difficult problem in computer vision, and is a crucial technique
in stereovision. An algorithm by combining initial matching via segmentation-based variable support with greedy
disparity estimation as post-processing is proposed to resolve the ambiguity of binocular stereo problem in a local
perspective. Firstly, color segmentation is conducted on both stereo images, and segmentation-based adaptive
support weight is assigned for each pixel to eliminate ambiguity in feature matching, and then matching cost with the
variable support is calculated to obtain initial disparity. Secondly, to address more other complex ambiguity in low
textured and repetitive patterns or large occluded regions etc., greedy disparity estimation procedure consists
sequentially of three steps: segmentation-based disparity calibration, narrow occlusion handling and multi-directional
weighted least square fitting. The experimental results indicate that this technique with segmentation cues can
increase robustness against outliers and obtain accurate and dense disparity effectively. It’s concise and efficient.
Key words machine vision; binocular stereo matching; variable support; segmentation; disparity calibration;
weighted least square
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Table 1 Results based on the new Middlebury stereo evaluation
Algorithm Ava. Tsukuba Venus Teddy Cones
Rank p° R, R, R, R« R, R, R. Ry, R, R. Ry

CooptRegion 3.0, 0.87, 1.16, 4.61, o0.11, 0.21, 1.54, 5.16; 8.31, 13.04 2.79; 7.18, 8.01;
AdaptingBP 3.2 1.11, 1.37, 5.79¢ 0.10, 0.21; 1.44, 4.22, 7.06, 11.8, 2.48, 7.92; 17.32,
AdaptDispCalib 12. 8¢ 1.19 1.425; 6.15, 0.23,, 0.345 2.50,, 7.80y 13.6,; 17.315 3.6213 9.3313 9.724
C-SemiGlob 13.4y 2.615 3.29 9.89 0.25;;3 0.57,; 3.24y; 5.145 11.8 13.0¢ 2.77, 8.35; 8.20s
CostAggr+oce 15.65, 1.38;5 1.9645 7.14, 0.44y; 1.13; 4.87, 6.80, 11.9, 17. 3y, 3.60,;, 8.57; 9.36y,
OverSegmBP 15.815  1.69, 1.97,5 8.47, 0.51, 0.685 4.69, 6.74;; 11.9; 15.8, 3.19, 8.81y, 8.89,
SegmentSupport 16. 25 1.25,, 1.625 6.68,, 0.25;, 0.64;; 2.59;; 8.432 14.2, 18.24 3.7715 9.8715 9.774;
AdaptWeight 19.05 1.3815 1.855s 6.9015 0.715 1.19, 6.135 7.88, 13. 3y 18. 62 3.975 9.79, 8.26;
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