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A Stereo Matching System with the Adaptive Weight AD-Census

WANG Yunfeng, WU Wei, YU Xiaoliang, WANG Anran

(Dept. of Electronic Eng., Xiamen Univ., Xiamen 361005, China)
Abstract: In order to achieve a matching cost which involves the local feature information of pixels, a stereo matching system with the adaptive
weight AD-Census was presented. The system improved upright cross support region construction by imposing the threshold of the absolute dif-
ference (AD) in gray between the adjacent pixels. An exponential function was used to adaptively set a pair of appropriate weights AD and the
census matching costs based on the shortest arm of each pixel. Because the shortest arm of each pixel could reflect the local feature of pixels, the
weights adaptively set was related to the local information of pixels. The weight of AD was larger than the weight of the census matching if the
pixel was in regions nearby image edges. The weight of the census matching was larger than the weight of AD if the pixel was in textureless re-
gion. The experimental Results on the Middlebury stereo benchmark v3 showed that the performance of the system with the adaptive weight AD-
Census is better than that of the system with AD-Census. The average disparity errors of all pixels are reduced by 25% and the average disparity
errors of non-occlusion pixels are reduced by 20%. Moreover the matching results of some image libraries including Adir image library showed
that the stereo matching system with the adaptive weight AD-Census is especially superior for the texture-rich images and the images comprising
repetitive textures.
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Tab.2 Aaverage disparity errors of non-occlusion pixels

Adir ArtL Jad Mot MotE Pia Pial Pipe Playrm Playt Playtp Rec Shel Ted Vint

AL 7.36 3.77 507 145 397 437 503 1990 747 499 297 508 322 934 230 10.6
AD-Cens!'! 9.21 881 527 213 410 558 6.57 3140 8.50 7.44 248 548 332 1220 3.11 102
ADSM™ 8.95 1330 6.10 15.0 3.67 567 7.08 20.60 6.57 132 231 355 576 17.20 3.05 10.1
LS-ELAS"! 9.66 846 383 41.1 512 580 554 897 744 876 224 347 693 826 229 13.1
sGBM1 11.30 18.30 745 157 348 29.10 6.51 3840 537 1280 135 324 344 1510 3.00 11.1
BSM! 13.40 727 1140 305 6.67 652 1080 32.10 10.50 12.50 244 128 742 1640 488 328
1csG™ 21.30 2400 693 542 12.00 1040 15.60 2930 1840 2470 26.7 107 17.70 23.60 7.73 729
r200high” 23.10 22,60 12.80 459 12.00 12.00 19.20 31.80 1530 2830 364 18.0 18.30 27.80 10.70 78.9
SED!"! 25.90 23.70 15.60 106.0 18.30 17.70 17.70 29.70 28.50 2130 182 159 1620 1440 6.65 31.6
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Tab.3 Average disparity errors of all pixels
Wik THRE — 7 .

Adir ArtL Jad Mot MotE Pia  Pial Pipe Playrm Playt Playtp Rec  Shel Ted Vint

AR 10.7 539 877 288 630 649 595 20.20 14.1 11.0 320 868 3,51 980 320 11.6
AD-Cens!'¥ 14.4 10.90 12.70 40.8 7.03 842 7.55 3130 19.7 19.6 28.6 10.60 3.73 1320 6.44 128
ADSM™ 12.30 1430 10.60 34.1 6.00 8.00 737 2040 12.1 16.9 255 584 583 1720 4.11 11.1
LS-ELAS! 12.9 931 590 645 724 7.65 625 9.69 128 10.1 239 427 739 848 298 14.0
sGBM1" 18.9 21.10 17.80 38.7 11.00 36.40 11.60 40.00 13.6 254 200 874 597 17.60 10.70 18.3
BSM" 23.5 12.70 28.70 58.7 14.80 14.70 16.00 35.80 245 294 31.0 20.20 12.10 19.20 14.30 393
1csGt 26.9 2620 17.30 729 17.10 14.70 18.80 31.80 28.0 374 303 1250 19.00 24.20 11.60 73.7
r2()0high[°] 31.9 2690 29.80 67.9 19.60 19.60 23.80 3540 28.8 43.6 419 2450 2190 29.80 19.40 823
Sep!"” 28.7 25.10 17.10 123.0 20.60 19.70 18.10 29.50 34.1 228 18.8 16.50 16.80 15.10 7.26 33.8
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