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Stereo matching algorithm based on image segmentation
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ZHANG Yifei, LI Xinfu", TIAN Xuedong
(School of Cyber Security and Computer, Hebei University, Baoding Hebei 071000, China)

Abstract: Aiming at the problem of inaccurate matching of weak texture and pure color region in stereo matching and
long time consumption of image segmentation algorithms, a stereo matching algorithm fused with image segmentation was
proposed. Firstly, the initial image was filtered by Gaussian and smoothed by Sobel to obtain the edge feature map of the
image. Secondly, the red, green and blue channel values of the original image were dichotomized by using the Otsu method
and then refused to obtain the segmentation template map. Finally, the obtained grayscale map, edge feature map and
segmentation template map were applied in the parallax calculation and parallax optimization process in order to calculate the
parallax map. The proposed algorithm has the accuracy improved by 14. 23 percentage points on average with the time cost
per 10 000 pixels increased by 7. 16 ms in comparison with Sum of Absolute Differences (SAD) algorithm. The experimental
results show that the proposed algorithm can obtain smoother matching results in pure color and weak texture regions and
parallax discontinuity regions, and it can automatically calculate the threshold and segment the image faster.

Key words: edge feature; image segmentation; weak texture and pure color region; binarization; stereo matching

0 5%

SEAAVEFE T LIRSS S [7] — S M7 AN R AT T 45 MR R A
(5] B8 ——XoF 02 DR JAC, Marr B0 58 53 BRI XS 7 (AR VC i A
BOE T HEAN . B X HOR B K SL AT AR N2
B LA AR BE T Tl o = A A AR AT
A& )IZ I (EHG v T X 555 50 B N 40, X3 11 DS FC AT 77
H—Le STARDCECR Y =26 2R Rl R AR T
BLSE™ . R AL AR Lk R TE S H R P i — Ak
AN JEARANRC AR 38 R 1 BT 11, SR 5 7 DEC & i i S0
IR PEEC AT F, T 2508 o B D0 A5 AT AR HORR 2 41
22 P, Bk I AL 5 B s R A Al DX I D A 9 A
AERM 3 B ) R S PR AN AT 1T, DC RS 7 117 AT X Ak
IR X380 N BSR4 SR AR TR, ek i E — i
B R AR D DL Rk T B 22

s B HA:2019-10-18; & B HH:2019-12-10; R A B #H:2019-12-13,

20(20120/20|20]20]20({20{20|20
22|22(22]22(22|22]|22(22]|22|22

22]22(22 22|22(22]22(22|22]|22(22]|22]|22
22|22(22 22)122(22]22(22|22]|22(22]|22|22
22|22(22 25|25(25]|25(25|25(25(25]|25(25
(2) 2B (b) PERCET

RN RS T U AR =N

Fig. 1 Schematic diagram of pure color region matching
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Fig.2 Results of preprocessing
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Fig. 3 Segmentation process
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Fig. 4 Schematic diagram of fusion process
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Fig. 5 Flowchart of parallax calculation
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Fig. 9  Calculation process diagrams and result diagrams for other scenarios
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