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Stereo Matching Algorithm Based on Image Segmentation and
Adaptive Support Weight
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of Science and Technology . Nanjing . Jiangsu 210094, China

Abstract Binocular stereo matching is an important issue in computer vision research. In order to solve the problem
of stereo matching at the depth discontinuities, low textured regions and repetitive structures incidental matching
error, a stereo matching algorithm based on image segmentation and improved adaptive support weight is proposed.
the initial matching cost that combines the color similarity, euclidean distance similarity, user-defined inter color
correlation similarity and gradient similarity is defined. The mean shift algorithm segment matching pixel is used at
different depth regions in order to refine the matching cost. Meanwhile, in the process of cost aggregation, the new
cost aggregation is calculated based on compare transform matching pixel by ranking transform in stereo image pairs
in order to solve the influence of brightness and noise difference between the stereo image pairs, so a more accurate
disparity result can be acquired. Finally, the algorithm is tested by Middlebury stereo benchmark on the VS2010
software platform, and the results show that it has better performance than other local matching methods. and its
robustness is very strong and has higher accurate matching rate.

Key words image processing; stereo matching; mean shift segmentation; inter color correlation; gradient; rank
transform
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Fig. 1 “Tsukuba”, “Venus”, “Teddy”, "Cones” disparity computation. (a) Left image; (b) ASW (c¢) Improved ASW
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Fig. 2 Mean shift image segmentation. (a) Left image; (b) image segmentation; (c) segmentation edge
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Fig. 3 Rank transform. (a) Reference image window; (b) target image window
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Fig. 4 Comparison of results. (a) Left image; (b) ASW algorithm; (¢) improved ASW algorithm;
(d) proposed algorithm; (e) ground truth
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Fig.5 Comparison of results. (a) Left image; (b) ASW algorithm; (¢) improved ASW algorithm;
(d) proposed algorithm; (e) ground truth
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Table 1 Emor percent of algorithm in different situations

Tsukuba Venus Teddy Cones
Different conditions Avg. rank
Non All Disc Non All Disc Non All Disc Non All Disc
Proposed 1.14 1.74 6.07 0.11 0.54 1.48 5.90 13.15 13.38 2.28 10.17 6.82 5.23
Improved ASW 1.75 2.92 6.90 0.47 0.75 2.70 7.97 13.5 14.0 2.77 10.85 7.32 5.99
ASW 1.38 1.8 6.90 0.71 1.19 6.13 7.88 13.3 18.6 3.97 9.79 8.26 6.67
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Table 2 Affection of algorithm with and without rank transform on matching

Tsukuba Venus Teddy Cones
Different conditions Avg. rank
Non All Disc Non All Disc Non All Disc Non All Disc

Proposed 1.14 1.74 6.07 0.11 0.54 1.48 5.90 13.15 13.38 2.28 10.17 6.82 5.23
NP. rank 1.45 1.82 6.80 0.77 0.85 2.20 5.67 13.5 14.9 2.27 10.95 7.92 5.76

3 AR & 4 G SUR T AR G2 09 9 AN ik 5 T 4R R R X e

Table 3 Comparison of proposed algorithm with segment and traditional adaptive segmentsupport algorithm

Tsukuba Venus Teddy Cones
Different conditions Avg. rank
Non All Disc Non All Disc Non All Disc Non All Disc

Proposed 1.14 1.74 6.07 0.11 0.54 1.48 5.90 13.15 13.38 2.28 10.17 6.82 5.23
Segmentsupport 1.25 1.62 6.68 0.25 0.64 2.59 8.43 14.2 18.2 3.37 9.87 9.77 6. 40
Segment na 2.27 na na 1.22 na na 13.3 na na 9.79 na na

FA AR 0 Rk 5 A ST AR DT O SR 1Y L A

Table 4 Comparison of proposed algorithm with other solid matching algorithm

Tsukuba Venus Teddy Cones
Different conditions Avg. rank
Non All Disc Non All Disc Non All Disc Non All Disc

DoubleBP** 0.88 1.29 4.76 0.13 0.45 1.87 3.53 8.30 9.63 2.90 8.78 7.79 4,19
AdaptingBP"! 1.11 1.37 5.79 0.10 0.21 1.44 4.22 7.06 11.8 2.48 7.92 7.32 4,23
Proposed 1.14 1.74 6.07 0.11 0.54 1.48 5.90 13.15 13.38 2.28 10.17 6.82 5.23
HEBF™! 1.10 1.38 5.74 0.22 0.33 2.41 6.54 11.8 15.2 2.78 9.28 8.10 5.41
RTAdaptWgt!! 1.45 1.99 7.59 0.40 0.81 3.38 7.65 13.3 16.2 3.48 9.34 8.81 6.20
vswti 1.62 1.88 6.98 0.47 0.81 3.40 8.67 13.3 18.0 3.37 8.85 8.12 6.29
GradAdaptWgt''?) 2,26 2.63 8.99 0.99 1.39 4.92 8.00 13.1 18.2 2.61 7.67 7.43 6.55
ASWL 1.38 1.85 6.90 0.71 1.19 6.13 7.88 13.3 18.6 3.97 9.79 8.26 6.67
Cross-Based!*! 1.99 2.65 6.77 0.62 0.96 3.20 9.75 15.1 18.2 6.28 12.7 12.9 7.60
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