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ZEAF o AT 52 BL I XS 22 ROBERL 225K s ©
AL HRO~ P ROETE . B 28 BIEEGR. %
AT T R BB o3 BRI R0 40 22 4R 3B A
TN

B 3l 25 WL T B 1 20 B DI 0 2% 20K
IO 22+ A EE SR IO R 1 15 1) 0 22 25 ] B4R i
SRR/ o i L A3 B D0 A S O X
G ORI ZERT v o A8 LA G 47 3 25 L3 19
R R R R A R AR SRR I .
DX R 20 R A R R T Y — AR BE RS L AR LB
5 T 51 AR JBE AT A i 3 285 90K AH AU I L A
Btk X RS EBARERE LT 3 AP,

D WG EZE RIS . A J7 R W A
S A B B A AR IE . AZE R
ZE LI d(e. )RR B A (e y) I 2E
{EL. WL 25 {1 O 22 3 L P JBURE A f

RPN GA B S RN G XA
AR b 1] 43w B R RIRE B AR B AT PR
Xt IO P [R) 24 AR B DA i 2 k. R BE S 25 R B
B B 15 15 5 30 GRS AE S A JSCAE R I 52 PR
B C.

Csap (x,y,d) = E 2

(i) EN(x. ke {r.g.b}
I"Gi—d,j) | @D)
Corap (2 sV d) =
> VG =V IEG—dag) |+

i) ENCr ) EE (rog.b)

2. 2

(i )€ NCro k€ (rogb)

(2)
A 0G D LG PDRRBREAG DIEEFR
WIE kAE: N(x, y) B—1DL (s IERTL
R 3X3EWH V..V, RARIE oy J7 ] ERHS
[ P A 207 KA DO B U k- SR U ESIROY SIS BB LING]
N SR O SR IR BE I A . A A AR

PRI JEE pR %L C
Clx,y,d) = (1 —p)Csap(x,y,d) +
o Coran(xsy.d) (3)

E PO INAINECS UM QTN SRRy =)
B AR AR B S o BN /)

2) NG ERSNERR . WA 5> H X A Ny
TG 2 B E G 1T G D G HTT S S
DR MG A Rz . e
FHAE LY SR 1P 2 A4 RE 1 I R KN

E(d) = E4..(d) + AE qoon (d) D
P Eo AR UL BE L T0 1Y 4 1 % R A0 22 25 [A) 1Y)
TETME 3 E amoonn 2 AH SR KL TC L 22 1 22 BE 1 °F- 9 1B 5 4
HARESVEZ R AT 2R A LU R 5. H sk
TR MBI GE B f I (15 H AR e
BORE R/
0.d, =d,

E oo (d) = S(d,,d,) = w, » HoAl (5
K. pog WS EUG LG & EARSR I 1A~ 13
RHid, d R T EMER AR EE ., XA
SHWHTRETREEN LRI, HT DR
REEHLI P AR, AR 2 2% ER P ARAR IR R
A A TF) L 22 (8 DDA AR5 . A SRAAR IR R Y
MZEAEA TR U AESTE o, B | d), —d, | IRE .

3) MEMME., X TR IE, T HIET
N o L 1 52 o B S Ak 4 A R I A P R 1Y
HEBRERARG. FHI A AT LT WA
ARSI Z REE R 225K - D A7 X0 4 48
PR 22 YRR 22 1) 5 28708 T 465 5 180 1 D) A 4 3
— B RE IR, 25 pE R e P e 7R PR Y 8 Sk
TR DGR B X 2EE . SISk
A R 2E A 1R BRI B 2 0 (E R 4 X
B EM. © % XS4 22 K T 4 € 9
(B HE AR T — @ W 00T, 5 20K X 47
SEA R 9 X0 ) AR AR B R DT i B 3
FLA 1) Ty 2CAE 3R 30 S 2 22 SR A o DT SR St T
PIRE A PO 25 o X BR A5 1T BIIA R i b W 1 1
P28 02 B O OV IR 4 TE ML RUEE 43 1A% 15 10
AR TR A AL Wy A S A W AR 23 S — A X
Sl G R DX R 2 R I R 2P
3 B DR 43 Ry A SN DO 2B
I/ DB A R 22

2 XRHERSHM

ARSI AR CPU Nyl W% 2.8 GHz [y
PCHL Fia A7, #4E R4 Windows7, %i fit TR



5536 B4 7

=R STV e S Uk 3iNEJNS VA LN IR CReN 769

i VCT16. 0, 50 TE A 5532 1 1F 8 1 1% mid-
dlebury & i JFE" 1 Tsukuba and Teddy [& F #
AT 25y o 30k 3y R TRl 2 SF-A T ST A o DN B i
FAMB L 2o 55 HJC e

A3 S & Bl Tsukuba il Teddy 1) 2%
FanE 2 Ca) fir s . B AT T A RUBBE R 4 i
M2 B 2Cd) Rk o3 0 1B AR Dy B e R AT 5 21
22 SR I, [ 2 Ced Sy it — 20 43 B i #2245
Kl .

W1 RF A SCRE 45 R B T AL 58
B TR T 3 25 WA 45 2R R R o X RE % A
ROR BCHAR 22 5 1 BN s S ok A AL LA X
B G RS EROT A RO D TR RGE
DT E R S I A, L ik
A B DA ROBE 43 0 R SR i A0 2% L X FE RE 8 in 2
BmislT.

%} Tsukuba 3256, K 2(D R BFE —1
3 RO RS I A B 22 s HG e R DX s ) L 22
KRR AR PR T BT T . X EBERE
B TR RUBE v Bl 0 S — > B A, AR A DX s A
25K 26 i IR s etk — 2 4y )L TE T —
JUBE vp i — 20 R B A DXl ) 10 2 TR I B 4 1Y

ZRENEIFMRELERE 2(e) ZEFIR. G X
S ) PR 2 RE 08 0 B b Bk AR BB 5[] ) I B AR AL 1Y
LB AE 2 ROBE 45 3 i L B — ROBEZEAE 1 .

M Teddy SE5 25 B & L & 2(b) A B Fr s 1 HL
N O U LE 7/ R NP 7 N AT L 7/ R U
FRUBE TR 5 HoAt 9 44 43 30 okt — A DX I T 7 5K A 40
P20 3k B L S Ak AR ) A 2 SR AL N 8 A
R A8 B 5 2% 124 68 30 Ak 11 DX Sk A5 T 40 4 e
133N E 2 Ce) 47 1 BT 7 B 35 R 6 i 1) AR 25 25
2 52 36 v ST A RS A O R T A 2 T A K Ay oA
TR, X A — SO0 22 1 XI5 A8 05 AR 4 b X 43
ZE R LA 22 2 Co) A B R 4 X8R A #R
254 R AR AR SCIRVE DURE AR R R N A
DX 3854 R 22 2 A ) 1 DRI e 5 41 B 5 S =[]
AR A B AR A 22 RN K RN
i A0 2 P ARG BE . b IX 3 P 3 00 25 10 1% 2 — 3K
B AR 4 T LT AR B AN R OR . AR X
I A R K AR A F W 2 A v 2 0 oy B
ZA AT R — > DI R s 7 22 ROBE A9 4R AR
ZE L RE AR UTE RS i A 25 . DA SEBR iR 5 O
TR R A% TR S0 B A 25 11 34 A8 5 B L RB A8 T R
G RE 7oK

1 FAEEMNXERER
Tab.1 Comparison of Different Algorithms

R Tsukuba Venus Teddy Cones
Ll nonocc all disc nonocc all disc nonocc all disc nonocc all disc
AR SO 2.36 3.33 10.1 0.83 0.96 4.98 7.42 10.7 12.4 7.44 12.7 14.7
DP 3.43 4.23 9.85 6. 50 7.43 17.4 7.11 14.9 13.4 6.52 15.1 15.1
SO 4.23 6.21 10.7 5.14 6.58 17.0 11.3 20. 2 18.6 8. 76 18.8 16.1

Tsukuba

(a) 2%

(d) Loy IR 2

(e) ZREM 245

o

() fGeah A MR S5 R

B2 g g R IE

Fig. 2 Results of Experimental

2 % x #

[1] Scharstein D, Szeliski R. A Taxonomy and Evalua-
tion of Dense Two-frame Stereo Correspondence Al-

gorithms[ J]. International Journal of Computer Vi-

sion, 2001, 47(1/2/3):7-42

[2] Brown M Z, Burschka D, Hager G D. Advances in
Computational Stereo [ J]. IEEE Trans Pattern
Anal. Mach Intell, 2003, 25(8): 993-1 008

[3] Kande T, Okutomi M. A Stereo Matching Algo-
rithm with an Adaptive Window, Theroy and Ex-
periment[J]. TEEE Transaction on Pattern Analysis



770

WK

ERSRE

2011 4£ 7 A

[4]

(5]

[6]

7]

(8]

(9]

and Machine Itelligence, 1994,16(9):920-932
Hong L, Chen G. Segment-based Stereo Matching
Using Graph Cut[ C]. Coference on Computer Vi-
sion and Pattern Recognition, Washington, D C,
2004

Boykov Y, Veksler O, Zabih R. Fast Approximate
Energy Minimization Vis Graph Cuts [ R]. IEEE
Conference on Computer Vision and Pattern Recog-
nition, Tech Rep, 2003

Sun J, Shum Y H, Zheng N N. Stereo Matching
Using Belief Propagation[ J]. IEEE Transaction on
Pattern Analysis and Maching Intelligence, 2003.25
(7):787-800

Bobick A F, Intile S S. Large Occlusion Stereo[ J .
International Journal of Computer Vision, 1999, 33
(3): 181-200

Abdollahifard M, Faez K, Pourfard M. Fast Stereo
Matching Using Two Stage Color-based Segmenta-
tion And Dynamic Programming[ C]. The 6th Inter-
national Symposium on Mechatronics and Its Appli-
cation, Tehran, Iran, 2009

Ohta Y, Kanade T. Stereo by Intra-and Inter-scan-
line Search Using Dynamic Programming[J]. IEEE
Transactions on Patteren Analysis and Machine In-

telligence, 1985(7); 139-154

[10]

[11]

[12]

[13]

[14]

[15]

Bleyer M, Gelautz M. A Layered Stereo Matching
Algorithm Using Image Segmentation and Global
Visibility Constraints[ ] ]. Photogrammetry and Re-
mote Sensing, 2005,59:128-150

Tao H, Sawhney H. Global Matching Criterion and
Color Segmentation Based Stereo[ C]. IEEE Work-
shop on Applications of Computer Vision, Palm
Springs, CA, USA, 2000

VOB B BRI IR AR L A M BRI IGE R £
REPHEEER o Bk ] IR -
{5 BB/ ,2010,35(3) :313-316

Bruzzone L, Carlin .. A Multilevel Context-Based
System for Classification of Very High Spatial Res-
olution Images[ ] ]. IEEE Transactions on Geosci-
ence and Remote Sensing, 2006,44:2 587-2 600
MR &7 T 3B 58, S BT R 2ok IR
RESEPRIT] R KRFEFER - FRBER,
2009,34(1) :40-43

Scharstein D, Szeliski R. Middlebury Stereo Vision
Research Page [ OL .
edu/stereo, 2011

http://vision. middlebury.

E—EEHN - EMNIT. AR . BLESIM. MWEEME GNSS 5
HESHR.

E-mail : xialiny(@mail. sysu. edu. cn

Segment-based Stereo Matching Using Edge Dynamic Programming

XIA Linyuan **

XIAO Jun'

LIN Liqun®

(1 State Key Laboratory of Information Engineering in Surveying, Mapping and Remote Sensing,

Wuhan University, 129 Luoyu Road, Wuhan 430079, China)

(2 School of Geographical Science and Planning, Sun Yat-Sen University, 135 Xingangxi Road, Guangzhou 510275, China)

(3 School of Resources and Environmental Science, Hubei University, 11 Xueyuan Road, Wuhan 430062, China)

Abstract: Most current stereo matching method is based on pixel processing, but object-ori-

ented approach is more conform to the human visual habit. This paper put forward a scale-

span multi-scale stereo matching method, achieved by coarse to fine stereo matching. Firstly

the reference image is rough segmented by an object-oriented segmentation method, then by

employing a refined DP algorithm which is based on the inner edgeline of the segment, dis-

parity are obtained. According to the accuracy demand, determine whether need to do the re-

fined segmentation. Finally, the final disparity images are obtained. The experimental re-

sults indicate that the algorithm has high matching precision and fast calculating speed.
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