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Abstract: Vast computation is a great disadvantage of the existing graph cuts based vision algorithms. Lack of
adaptability is another issue. An improved global optimal algorithm for dense disparity mapping using graph cuts is
presented in this paper. First, adapted occlusion penalty and smoothness penalty are defined based on the intrinsic
relation between the disparity changes and the discontinuities in an image. The graph cuts based algorithm is
employed to get an optimial dense disparity mapping with occlusions. Secondly, according to the complexity
analysis of graph cut algorithms, an operation named restricted a-expansion operation is defined to control the
vertexes generation during graph constructing based on the result of normalized correlation algorithm. It is a great
help to reduce the vertexes and edges in the constructed graph, thus the computing is speeded up. The experimental
results show performance of the proposed algorithm is improved and it will take a shorter time to compute an
accuracy dense disparity mapping.
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Fig.1 A network for stereo matching
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Table 1 Error comparison of disparity mapping results

F1 WENEEIRZENT

Algorithm Total (%) Flat region (%) Discontinous region (%)
Correlation 5.23 3.80 24.66
Boykov!?! 1.86 1.00 9.35
Kolmogorov*! 1.27 0.43 6.90
Proposed 1.24 0.43 6.71
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(a) Another pair of images (b) The LoG filtered output of equalized and rectified images
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(a) Connected regions using Watershed Tansform  (b) Results of correlation based algorithm (c) proposed algorithm
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Table 2 Time consumption comparison (s)

F 2 BATIIAIRT H(s)

a-expansion Restricted a-expansion
Tsukuba image 47 29
Real image 152 61
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