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Improved Stereo Matching Algorithm Based on Cross-Scale Guided Filtering

DU Chen-Rui, LI Ying-Xiang
(School of Communication Engineering, Chengdu University of Information Technology, Chengdu 610225, China)

Abstract: As a key step in binocular 3D reconstruction, the binocular stereo matching algofiith'm completes the
transformation from planar vision to stereo vision. But how to balance the runn}ng speed and accuracy of the binocular
stereo matching algorithm is still a difficult problem. In this study, focused on that existing local stereo matching
algorithm has low matching accuracy in specific regions such as wé‘qk texture and depth discontinuity, while considered
the real-time performance of the algorithm at the same time, an improved stereo matching algorithm based on cross-scale
guided filtering is proposed. Firstly, the two cost calculation methods of SAD and Census transform are combined, and
then the cost aggregation is performed by using cross-scale guided filtering. When calculating the disparity calculation, a
judgment criterion is‘used to juage the reliance of the disparity value corresponding to the minimum aggregation cost of
each pixel in the imagé. When it is judged that the corresponding disparity value is unreliable, an adaptive window based
on gradient similarity is constructed for the pixel, and the disparity value corresponding to the pixel is corrected based on
the adaptive window. Finally, the final disparity map is obtained by parallax refinement. Experimental results on standard
stereo image pairs on the Middlebury test platform show higher accuracy than traditional guided filter based stereo
matching algorithms.

Key words: stereo matching; matching cost; multi-scale; guided filtering; adaptive window
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