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A novel method of stereo matching based on hierarchical
belief-propagation

Yu Li, Guo Li, Yuan Hongxing
( Department of Electronic Science and Technology, University of Science and Technology of China, Hefei 230027 China)

Abstract: Aiming at the problem of low efficiency and mismatching caused by occlusion in global stereo matching, this
paper proposes a novel method of stereo matching with high efficiency, which is based on hierarchical belief-propagation.
First, this method obtains initial matching cost from local stereo matching, and occlusion and mismatched pixels are
checked out by initial disparity. Then, the result of plane estimation is used to correct the initial cost, thus pixels in
occlusion region can be refined. At last, in order to reduce the mismatching in low texture region and enhance the

smoothness, an improved hierarchical belief-propagation is used to estimate the minimal global energy. Experimental results

demonstrate the outstanding performance of the proposed method in accuracy and matching speed.
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Fig.1 The framework of matching method
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Fig.2 Results of adaptive weights aggregation
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Fig.3 Diagram of message passing of a node

Felzenszwalb $ i 1Y) HBP 5516 75 A 461 2% 14 BB 1Y
A4 T 2ok 1 A i BP S5k 19 2k AR AL %, HBP ALk
TN AE 50 MRF (g A8 5 4 A e LA B % 4, 3X
FERE MR ) SR e KRR 0] S5 Ak Sy fe /)N il ) 8
WIS T 241/ e, p siAG I g BT E N
m,, (f,) = mfli‘n(V(f,),fq) +D,(f,) +
2 mU)) (7)
.:EN(p)\q
Xl N(p) \g R q Fb p 09 A A48 o B i



CH] BB 5L T 73 90 A BE A% 47 9 7R DT e 7 ¥ 107

D, ()% p I £, BRI IR VC AR A, IR
W14 25 A R 32 AR A0 19 2 BB I R, b T S ool 22 i
(AR TPV 350 VS, f, ) I B 2 1 A A 40 %
T2 2 I 1 22 55 s AU AR A, T 3 2 Sk, AR
B, ST 2 MG, HBP o i R 2 28 M 9 A5 280 o i
FR

V(p,q) = min(l f, = f, 1, Tp)  (8)

25 ¢ B 25 A5 E N
b(f,) =D(f) + > m,(f) (9)

SENCP)
M A2 f= arngiﬂb(fp) o
Felzenszwalb ft) HBP B35 A1 FH R0 O 322 4 — 53
Pl 1 25 b e o, LA T R MR BE B ek, — 4 T A
A BB IH LR 2 I T S R0 BAR R 3 I T R 2
7 5(31 XA BP 1 BB % 0 o AR /D i 3% ARl 8L
Z g fR/MA I BT R RCR 5 BRI RN TE X,
’EJFXT HBP 5335 v 275 R 1 % 28 IX 38 2 (7]
Tt B A% 33 4 R) A, 7S S HBP B S 35 30 480 T — 26 i
HE 78 2 P A T AR R ) S Aih 1 51N TR B 24 SRR 43
Py i T hp s A ] 1A [\ 43 B 2z ) AR R B A%
o = (10) Pros
Vip,q) =
min(s | f, = f, 1,7 o) p,q &b T [a—F-1f
{min(s Lf =S 1+ Ay Tooon) Py AT AR
A

s=|1-(grad(p,q) -grad)/255| (10)
&5}, grad (p,q) FR/n 8 p FS

X AT 05 WA

q = 18] (%) B B, grad £t 25 4 i PR 10 T 1 B B
T o 35 705 - V8 50 14 T 125

Hal (10) 7T LA 51, 76 R [ 43 e 22 6], 34 11
3652 B T A0 T 78 7 — 43 e 2 1A, IR W 1 525 A
TR P 6 B E /N, 0 SR 2 ) 1 338

5 XBWHEREHH

L BEIN R ETES %A KR 4,10- 12 ] 1y K&
fill 1456 SCgm a5 Rk AT 1l Y R W) iR O 25 A T
o R IR R A AD B BT (E 1 R 40, 11 3 B AL
A RGB B2 /]y, ,y, 7B 21 F132, 5
mfé_ﬂjt/J 33 x 335 p RAREAHEE 6 BN 1 H{H
TS R 43 B EE A BN S8, Horh =3 )48 0 9
WERT, OB ETREBE N 6, /DX R R ik
30 % FAMERE A, WEHR0.15,a & EH 0.03,
XFARAFEBRE A, BENRO0.075,a WEH 1, 57H
YA, EHNO0.5, T, KEH 2,
fifi F Middlebury K 2% 57 PR W 58 8032 9 I /9 3
http ;: //vision. middlebury. edu/stereo $& {4t B 45 1 M
T EGOR A I e 28 O 25 A 1 25 1, O 5z Ml 1
A B SR AT T BT o 2 D9l kg ST AR DG i B 9
WL T — AN A B WA -
XTI P R Tsukuba,%ﬂ%fﬁﬁ%%ﬂﬂlﬁl 4 fir
71N, 1R AR A AR 5 RS T A HE A 1 0 4 DG i
G, mE 4(c) l7§l4(d)j~:l1%f‘%§}§’§9i% AT

(b) HSAZEH

(e) B HILER

() il Gras R

(9) M (h) SETUENZER: (FENT)

4 ARSCEPEAE Tsukuba 53 E 545 2 B 9L 22 £5 45 R

Fig.4 Results of disparity estimation on Tsukuba test image
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