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Improved Census Stereo Matching Algorithm Based on Adaptive Weight
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[ Abstract] In view of/the noisé¢ sensitivity and low matching accuracy of traditional Census algorithms in weak texture
region, this paper proposes an improved algorithm based on adaptive weight. At the stage of cost calculation, the
reference pixel value is obtained by using the weighted calculation of spatial similarity, and the threshold is set to limit
the difference between the reference value and the central point pixel, so that the proposed algorithm can judge whether
the central point is mutated or not and select the central reference pixel value adaptively.At the stage of cost aggregation,
a multi-scale aggregation strategy is introduced, guided filtering is adopted as the cost aggregation kernel function, and
regularization constraints are added to maintain the consistency /between scales during cost aggregation. At the stage of
disparity calculation, the initial disparity map is ©Obtained by using the Winner-Takes-All (WTA) method. During
disparity optimization, mismatching point detection and left-right consistency detection are carried out for the initial
disparity map, and pixel filling is carried out for the occluded area to obtain the final disparity map.The experimental
results tested based on Middlebury benchmark demonstrate that the average mismatching rate of the proposed algorithm
is 5.81%, which reaches the performance' standard of mainsteam classical algorithms. The algorithm brings the
performance level with the traditional Census algorithm while significantly improving the anti-noise performance.
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Table 4 Percentage of false match in all regions and no-occlusion region on Middlebury dataset %
Tsukuba Venus Teddy Cones
Ak S H
No-occluded All No-occluded All No-occluded All No-occluded All
LCDM-AdaptW gt B 7% 5.98 7.84 14.50 15.40 20.80 27.30 8.90 17.20 14.74
RINCensus 5 ¥ 4.78 6.00 1.11 1.76 9.76 17.31 8.09 16.20 8.12
GC-occ 5k 1.19 2.01 1.64 2.19 11.20 17.40 5.36 12.40 6.67
RTCensus 5 7% 5.08 6.25 1.58 2.42 7.96 13.81 4.10 9.54 6.35
ARk 3.82 3.12 0.35 1.22 6.72 14.08 4.06 13.12 5.81
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