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A Region Based Stereo Matching Algorithm Using Cooperative Optimization

ZHENG Zhi-Gang? WANG Zeng-Fu!

Abstract
algorithm uses regions as matching primitives and defines the corresponding region cost functions for matching by utilizing

This paper presents a stereo matching algorithm based on inter-regional cooperative optimization. This

the color statistics of regions and the constraints on smoothness and occlusion between adjacent regions. In order to obtain
a more reasonable disparity map, a cooperative optimization procedure is employed to minimize the matching costs of all
regions by introducing the cooperative and competitive mechanism between regions. Firstly, a color based segmentation
method is used to segment the reference image into regions with homogeneous color. Secondly, a local window-based
matching method is used to determine the initial disparity estimates of each image point. And then, a plane fitting
technique is applied to obtain the parameters of disparity plane corresponding to each image region. Finally, under a
framework of inter-regional cooperative optimization, the disparity plane parameters of all regions are iteratively optimized
by a local optimization method until a reasonable disparity map is obtained. The experimental results based on Middlebury
test set indicate that the performance of our method is competitive with the best stereo matching algorithms and the
disparity maps recovered are close to the ground truth data.

Key words Stereo correspondence, image segmentation, cooperative optimization, plane fitting, mean shift
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Table 1  The rank in Middleburry website (Here, the first number in each column shows the error rate of the method,

the second number denotes the rank, and the bold number was ranked first.)

ok ST Tsukuba Venus Teddy Cones
H4 nonocc  all disc nonocc  all disc nonocc all  disc nonocc  all disc
AdaptingBP 3.1 1.11 1.37  5.79 0.10 021 1.44 4.22 7.06 11.8 2.48 792 7.32
7 3 8 1 3 1 3 2 3 1 3 2
AICEE 3.1 0.87 1.16 4.61 0.11 0.21 1.54 5.16 8.31 13.0 2.79 7.18 8.01
1 1 1 2 2 3 7 4 6 4 1 5
DoubleBP 4.1 0.88 1.29 4.76 0.13 0.45 1.87 3.53 8.30 9.63 2.90 8.78 7.79
3 2 3 4 7 6 2 3 1 5 10 3
OutlierConf 4.8 0.88 143 4.74 0.18 0.26 2.40 5.01 9.12 128 2.78 8.57 6.99
2 5 2 8 4 10 5 6 5 3 6 1
SubPix DoubleBP 6.5 1.24 1.76  5.98 0.12 0.46 1.74 3.45 838 10.0 2.93 8.73 791
12 14 9 3 8 5 1 5 2 6 9 4
Adapt OvrSegBP  10.9 1.69 2.04 5.64 0.14  0.20 1.47 7.04 11.1  16.4 3.60 8.96 8.84
24 22 7 5 1 2 15 8 12 12 12 11
SymBP+occ 11.8 0.97 1.75  5.09 0.16 0.33  2.19 6.47 10.7 17.0 4.79 10.7 10.9
5 13 5 6 5 8 9 7 15 25 22 21
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