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Dense Stereo Matching Based on Cross-Scale Guided Image Filtering

Liu Jie, Zhang Jianxun, Dai Yu, Su He
Institute of Robotics & Automatic Information System , Nankai University Tianjin 300071, China

Abstract To solve problems of the difficulty to meet the real-time requirements and the low matching accuracy of
existing local stereo matching algorithms at some special regions, such as weak textured surfaces and the
discontinuity boundary of depth, a dense stereo matching algorithm based on cross-scale guided image filtering is
proposed. An image segmentation technology is used to realize pre-segmentation of stereo images and the
aggregation radius of pixels in the segmented region is obtained. This radius is used as a guide, and kernels with
three different sizes are used to carry out filtering in the cost space of stereo image. The regularization term is
introduced to ensure the consistency of the aggregated cost, so as to obtain a more efficient aggregate cost. A simple
and efficient winner-take-all strategy is used to obtain the initial disparity. The experimental results based on
Middlebury test bench show that the proposed algorithm has both real time capability and high efficiency.

Key words machine vision; signal processing; guided filtering; stereo matching; regularization; cross-scale;
aggregate cost
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Fig. 1 (a) Support weights of effective pixels in support regions; (b) corresponding adaptive support regions
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Fig. 2 Initial disparity maps with different sizes of filter kernels. (a) {=1""; (b) {=rmy;

(¢) [ =rmm; (d) initial disparity map with regularization term
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Fig. 4 Disparity maps of stereo matching algorithms based on image filtering. (a) Original color images;

(b) real disparity maps; (c) disparity maps obtained by guided filtering cost aggregation; (d) disparity maps obtained by

multiscale guided filtering cost aggregation; (e) disparity maps obtained by proposed algorithm
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