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Stereo Matching Algorithm Based on Improved Census Transform and
Gradient Fusion
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School of Advanced Manufacturing Engineering, Chongqing University of Posts and Telecommunications,

Chongqing 400065, China

Abstract Binocular stereo matching transforms plane vision into three-dimensional stereo vision based on the
parallax principle, which is one of the core steps of three-dimensional reconstruction. Aiming at the problems of
local stereo matching algorithm in the depth discontinuity, low matching accuracy in weak texture areas, and easy to
be interfered by factors such as light and noise, an improved stereo matching algorithm is proposed in this paper.
First, in the cost calculation stage, the improved Census cost and the gradient cost are fused, and the guided
filtering algorithm is used to perform multi-scale cost aggregation on the image; then, the winner-take-all algorithm
is used to calculate the initial disparity; finally, the left-right consistency detection, middle value filtering performs
disparity post-processing to obtain the final disparity image. Experimental results show that the average mistake
match rate of the algorithm on the Middlebury2. 0 test platform is 5. 11%, and it has good robustness and
practicability.

Key words machine vision; three-dimensional reconstruction; guided filtering; multi-scale cost aggregation;
Census transform; gradient transform
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Fig. 2 Census transform windows obtained by different algorithms. (a) Different windows; (b) center pixel value;

(c) average value of window pixels; (d) our algorithm
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Table 2 Mismatch rates of different cost algorithms (non-occluded area) unit: %
Algorithm Babyl Woodl Aloe Monopoly Plastic Lampshade2 Average
CT 1.92 8.39 1. 90 4. 89 3.27 5.99 4.39
Impro-CT 1. 87 7.39 2.81 4,77 4. 04 5.23 5.23
GRD 3.59 7.66 2.17 7.32 6.09 9.71 5.37
Ours 1.85 8.03 1.75 4.72 3.67 5.01 4.17
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Table 3 Mismatch rates of different cost algorithms (occlusion area) unit: %
Algorithm Babyl Woodl Aloe Monopoly Plastic Lampshade2 Average
CT 2.38 12.19 2.19 9.04 10. 27 7.32 7.23
Impro-CT 2.54 10. 60 2.09 8.51 9.53 7.30 6.76
GRD 4.47 11.58 2.78 11.68 8.92 13.77 8. 87
Ours 2. 30 12. 10 1.97 8.29 6.09 5.49 6. 04
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Fig. 3 Disparity images obtained by different algorithms. (a) Left image; (b) right image; (c¢) true disparity image;
(d) CT; (e) impro-CT; (f) GRD; (g) our algorithm
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Fig. 4 Aloe disparity images obtained by our algorithm. (a) Left image; (b) right image; (c¢) real disparity image;

(d) disparity image in multi-scale space; (e) final disparity image

K5 ARREFETEAF T RBMHER. @ZERG: OAREGR: QB LMER; (DCT; () Impro-CT; (DGRD; () AR %
Fig. 5 Disparity images obtained by different algorithms under different conditions. (a) Left image; (b) right image;
(c¢) ground truth; (d) CT; (e) Impro-CT; (f) GRD; (g) our algorithm
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Fig. 6 Disparity images of the actual scene. (a) Left

image; (b) right image; (c¢) disparity images

generated by our algorithm
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