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Abstract: The high mismatching rate of the parallax discontinuity region and the repeated texture region has
been a major issue affecting the measurement accuracy of binocular stereo matching. For these reasons, we
propose a stereo matching algorithm based on multi-feature fusion. Firstly, the weight of neighboring pixels
is given using Gaussian weighting method, which optimizes the calculation accuracy of the Sum of Absolute
Differences (SAD) algorithm. Based on the Census transformation, the binary chain code technique has been

enhanced to fuse the average gray value of neighborhood pixels with the average gray value of gradient im-

Wi#e B #A: 2023-05-08; 1217 HEA: 2023-06-02

EEUE: E % A AREEE (No. 61573233); )7 AR A HARHEEES (No. 2021A1515010661) 5 ] A< 4 8 168 o 15 FE 4,
49Uk %751 (No. 2020ZDZX2005)
Supported by National Natural Science Foundation of China (No. 61573233); Natural Science Foundation of
Guangdong Province (No. 2021A1515010661); Special Projects in Key Areas of General Universities in
Guangdong Province (No. 2020ZDZX2005)


https://doi.org/10.37188/CO.2023-0082
https://doi.org/10.37188/CO.2023-0082
https://doi.org/10.37188/CO.2023-0082

%2 SR, 25 T 2B SAD-Census A5He i 7 P UL 615 27

age, and then the judgment basis of the left and right image corresponding points is established, and the cod-
ing length is optimized. Secondly, an aggregation technique has been developed that combines the cross
method and the improved guide filter to redistribute disparity values with the aim of minimizing false match-
ing rate. Finally, the initial disparity is obtained by the Winner Take All (WTA) algorithm, and the final dis-
parity results are obtained by the left-right consistency detection method, sub-pixel method, and then a stereo
matching algorithm based on the multi-feature SAD Census transform is established. The experimental res-
ults show that in the testing of the Middlebury dataset, the average mismatch rates of the proposed algorithm
for non-occluded regions and all regions are 2.67% and 5.69%, the average error of the 200—900 mm dis-
tance is less than 2%, and the maximum error of the actual 3D data measurement is 1.5%. Experimental res-

ults verify the effectiveness of the proposed algorithm.

Key words: machine vision; stereo matching; SAD-Census transform; cross method; guided filtering
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Tab.2 Mismatch rate of different algorithms in the non-occluded region and all regions (%)

Tsukuba Venus Teddy Cones Ave

Algorithm
Non all Disc Non all Disc Non all Disc Non all Disc Non all Disc

GC-occ 1.19 201 6.24 1.64 219 6.75 11.20 1740 19.80 536 1240 13.00 4.84 850 1145
SemiGlob 326 396 1280 1.00 1.57 11.30 6.02 1220 1630 3.06 9.75 8.90 334 687 1232
RTCensus 508 625 1920 1.58 242 14.20 7.96 13.8 2030 410 954 1220 4.68 8.01 1648

HCA 1.31 247 094 0.11 023 0.24 423 9.45 3.67 564 11.59 430 283 594 229

Cross-ScaleGF 238 285 840 1.13 198  9.26 7.05 149 1680 332 11.00 7.99 347 7.68 10.61
GradAdaptWgt 226 263 899 099 139 492 8.00 13.10 18.60 2.61 7.67 7.43 346 619  9.99

Proposed algorithm  1.25 2.73  0.90 0.15 031 031 4.62 8.73 2.98 469 1098  4.11 2,67 5.69 2.08

Ry i — 20 K S AR SC T B AR i 1) I R Tab.3 Experimental results of three-dimensional dis-
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200 mm [ 5 (1 5% 22 0.79%, 1 7E 900 mm
SRRV IE N 136%, WA K. w2 W0 w2 0ss
JERTE T2 FE AL R A A B AT, I 3 400 403.76 3.76 0.94
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Fig. 10 Edge extraction of sample parallax result maps
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Tab.4 Sample experimental results

HARS  ShRKE/mm  WERKE/mm  REmm  RER%

. 20 19.9575 —0.0425 —0.21
35 34.6144 —0.3856 -1.1
35 35.1649 0.1649 —0.47
2
50 49.9672 —0.0328 —0.06
5 4.9439 —0.0561 -1.12
3
15 14.756 5 —0.2435 —-1.62
. 20 20.3541 0.3541 0.71
30 29.5784 —0.4216 —1.41
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Fig. 11 Gauge block parallax map
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Tab.5 Thickness measurement results
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