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Hardware friendly stereo matching by employing weighted support region
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Abstract; A hardware friendly stereo matching algorithm by employing a weighted support region was
proposed with considering the local similarity and proximity of the local region to acquire the depth in-
formation in the real scenes accurately. Firstly, the input image were filtered to remove the noise and
the results of the Mini-Census transform were used to calculate the Hamming distance. Then, the
weighted support region was built to finish the cost aggregation and furthermore to find the minimal
matching cost and generate a raw disparity map by the winner-take-all method. Finally, the raw dis-
parity map was refined to generate the optimal disparity map and to deduce its depth distribution in the
real scenes. The experimental result shows that the algorithm produces the disparity map accurately in
different illumination conditions and different scenes, and its processing average bad pixel rate is only
6.77% when the images of the standard database are processed by the proposed algorithm. The pro-
posed algorithm reduces computational complexity and is characterized by higher accuracy, good a-
daptability and fine robustness. It provides a basis for design and implementation of specific hardware
for high accuracy stereo matching.
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Fig. 1 Processing flow chart of stereo matching algorithm
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Tab. 1 Quantitative evaluation of proposed algorithm on Middlebury database
Tsukuba” Venus® Teddy™ Cones® PABY
Noce.  All Disc. Noce. All  Dise. Noce. All  Disc Noce. All  Disc.
Adapt Weight™'! 1.38 1.85 6.90 0.71 1.19 6.13 7.88 13.3 18.6 3.97 9.79 8.26 6.67
AL 3.57 4.27 9.81 0.28 0.74 2.73 6.89 13.5 17.2 3.35 9.84 9.06 6.77
VariableCross'" 1.99 2.65 6.77 0.62 0.96 3.20 9.75 15.1 18.2 6.28 12.7 12.9 7.60
SupRegion™ 3.84 4.34 14.2 1.20 1.68 5.62 7.17 12.6 17.4 5.41 11.0 13.9 8.20
RTCensus "% 5.08 6.25 19.2 1.58 2.42 14.2 7.96 13.8 20.3 4.10 9.54 12.2 9.73
FPGA RT! 9.79 11.56 20.29 3.56 5.27 36.82 12.5 21.5 30.57 7.34 17.58 21.01 17.24
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