B3k WM I GRESRTAZN Vol.33 No.4
2018 4E 4 A Chinese Journal of Liquid Crystals and Displays Apr. 2018

XEHS :1007-2780(2018)04-0357-08
ETHHARSLEMENIIELET EZHR

N

AN

KEWL, A
(KEBEI A B FEEIREFZR.FMH K& 130022)

L 5% 82 25 DU JC A 2 (Steady-State Matching Probability , SSMP) 37, 44 U i 22 v 75 b BHH 22 38 B K 0 00 32 181 o 7= A Y
23 I G UL R P2 SR e S H T A R 2 L v ) R R 25 S A 2 R 2 TR v TE A A 25 5 (RDAE, 4 — D T AR S T G
HE S A2 4 J7) PL L (Semi-Global Matching, SGM) #H 45 & 1 57 AR VL B 5 v . 7 5B fff F SSMP B ik sk B ) b Wl 22 11, 2
o T L B o B A LT W HEAT I AR . RS I SGM B30 i AR HORE 22 T, 4 R R A 22 T b — B0 L 22
FRIMARN G LA — PRI G 0 &A= W2 B g, 55 SSMP 53k rb (1 23 1 35 58 R o (808 ik 749 2008 1k
JER 2B, SER SRR, M HE S 1 SSMP & vk 7E Middlebury W38 & 155 2 MuAS (% DU 20 & 45 1% S X DU I 45 25 A
5. 38 %03 /B 5. 23%0 . 5 3 ARAHR 43I AR 9 7 I DC B iR 25 M 24.7 Yo/ B 21.5 %6 , 1% 55 vk AR AR 47 b Ak 3T I 3% ] S
AR TR ACAE 8 5 B BA B,

X B OB TARIEER R E R % ; SGM

FESES:TNI1L.73 XERFRIRAD A doi:10.3788/YJYXS20183304.0357

Stereo matching algorithm based on improved
steady-state matching probability
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Abstract: Steady-State Matching Probability (SSMP) stereo matching algorithm will generate hole
phenomenon in the test charts with large parallax. And the correct disparity will be lost in the left dis-
parity map due to the wrong parallax in the right disparity map after using the algorithm. In order to
solve these problems, a stereo matching algorithm based on the combination of SSMP and semi-global
matching (SGM) is proposed. First, the initial disparity map is obtained by using the SSMP algo-
rithm. Next, the disparity map is filled with the filling criteria based on the Hill-climbing color seg-

mentation. Then, the disparity map is retrieved by the SGM algorithm. The consistent disparity infor-
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mation in the two disparity maps is filled in the disparity map with holes after the left-right consisten-
cy detection. Finally, the refined disparity map is obtained by the empty filling and median filtering in
the SSMP algorithm. The experimental results demonstrate that the average false matching ratio of
the improved SSMP algorithm decreases from 5.38% to 5.23% on the second version and decreases
from 24.7% to 21.5% on the third version of Middlebury testing benchmark. The proposed algorithm
is able to deal with the above problems well, improve the matching accuracy effectively and have good
robustness.
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Tab.1 Different stereo matching algorithms in all region false match rates (%) Cerror limit 1 pixels)

Algorithm Tsukuba Venus Teddy Cones Average error
Proposed 1.87 0.36 11.1 7.60 5.23
SSMP 1.97 0.38 11.5 7.92 5.38
NL 1.88 0.42 11.6 8.45 5.48
ST 2.76 0.60 15.2 7.86 6.82
SGM 3.96 1.57 12.2 9.75 7.50
BP 3.40 1.90 13.2 11.6 7.69
GC 4.12 3.44 25.0 18.2 11.4
DP 5.04 11.0 21.6 19.1 14.2

Bl 5 BHERT S 9552 78 Middlebury 3.0 #5843 FHERS 1 A SE 8 45 3R () 225 IR (b) b i 9L 2% 1 SSMP 3
B (D ARLAE
Fig.5 Experimental results of different algorithms on Middlebury 3.0.(a) Reference image; (b) Standard dis-
parity map; (¢) SSMP algorithm; (d) Proposed algorithm
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Tab.2 Different stereo matching algorithms in all region false match rates (%) Cerror limit 1 pixels)

Algorithm Art Playtable Recycle Average error
Proposed 24.4 31.7 8.4 21.5
SSMP 29.7 34.2 10.2 24.7

SGM 23.5 59.3 34.2 39
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