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Dense Matching Algorithm Based on Region Boundary Restriction via Graph Cuts Optimization
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Abstract Two main challenges of stereoc matching algorithm via graph cuts global optimization are discontinuity and
occlusion problems. Energy function with convex smooth term has a global optical solution but is over-smoothing at the
boundary of scene object, while energy function with non-convex smooth term preserves discontinuity but just has a se-
cond global optical solution via iterative optimization,and problems of occlusion, orderingness, uniqueness are not dealt
with appropriately as well. Therefore, with the observation that disparity almost jumps at the color discontinuity, this
paper proposed an approach of energy function presentation for dense stereo matching based on restrictions between re-

gion boundary pixels, which assured not only a global optimal solution but also discontinuity-preserving, meanwhile
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treated with issues of occlusion, orderingness,uniqueness and greatly improved computing efficiency.

Keywords Dense matching, Stereo matching, Region boundary,Graph cuts optimization

1 5]

M ZHEGRE R ERE R, BTTEIE MR
P HBEARRE R R F IR S IBE R MR R, B
SEARDCED. (B T M7 RS (occlusion) R EMEEENE
i3p-7 YA NUNGE e 4730 8

H AT, 3 AU Y T4 2 [a] BR R A R SR A O B B AR [R] 43
PR ETRHRE ETXR. ETRENBERNRR. &/
Bk, XEFREARE . WETFRHEN T EIES AKX
R, BT, A R REBRIME M ; X BIG A ik
LS HEEERER, B EEEE, AAENKE. XY
BXBURREREZLBAIEREE: BEFEIHTER
BEH(E 3 BRI R R v L B U, A 5 BLR TR .

4k, BT GC(Graph Cuts) &Rk ALB R I B B
BRTIZHRHEE TREFNEGRE. SCR{1I-3]8EEY
ff GC &R RNk R A% 37 AR VCEL ] 8 ; Yuri Boykov 1
Vladimir Kolmogorovd 75 3CER[(1, 3,4 [ ERI FRE TH
g GCEEPY R THRUEEA P RRFEEHLFLEH

il

U A HH.2008-12-22 iR 4E B #H.2009-03-09

BORAIE)RE; SCER(10, 11, 13 ] — £ GC B P 5 ABRY
L (H P R R AL BB S B 2% s SCRRL11-14 1 3T 40 3 R 2
KT8, HrEFREL T 28R, MEET GC ik
X BB HITRRS  BUE T E SR,

FRETF GCLRRLNBBLREEL S, FRIRR
AEPSAL IR R A BUR R e, (BRX BB BT EAET
WA “IE LR Bt (discontinuity preserving) 54 Rk
R\ZEPFE, PEA N ETAREERKATLRB L
R AR AR (H BT R 45 52 4 W 25 Bk 28 &b 3t F5F 38 (over-smoot-
hing) ; T EF L FHETWERERERE THENAES
%, B R AERBERG 2R AE B RET LI R
—EKMHI(EN TS NP @M ESREETERB.
F— 7 P ) D BT M — AR 8 DI R El
AR TESR.

HEFUUEHR, ACFEHR3,5,9, 10]F TIERER L,
RET —METXBARARN GC £R/EANRAETLRE
B, WEEHAREXCER3,5,101% F @ ad ik, d
ARETFCHRL15 ] B K UC e BB Wi AL T 2B AR 4 K

A FEF B RRIEES (60773023,60705013) ¥ Bh .,

B EQ981—), 8 . MEmRE, TEME N A N ESAHE%, E-mail ifihavetime@163. com; WHE(1971—), B, # ¥, B+ E W, FEHR
H 16 IS PR R (1976 —), B, 1L, bW, T BN HE yE gL meE.

+ 258 -



B REEBEHAESEL" X —EBIE, /I T —MFH
KIh FM RE R AR E R R RR Tk,
B REEEEE GC RB 2R BN, N RA LSRN
R T“E IR B, 18] 0 AR B 34 205 P 23R
ME—HLH, 55 i TETX ARG R WEER KA, B
(graph) TR A B KA, T AT B & R,

2 WMECEERMNERIYRTNGC ERMRL

2.1 BECEMERIENERR

BETRTUEER-THEMHLRE. T 1FR
HEgRERE AEEERR—MARES BRI B RERN
ARENFTEAE P BEREAEDIR-TBRERE
(configuration) . BEBEBBRMIL R RBX MBI EHF
L HEARERXHN

min E(f)=P§1Dp(f,)+(P'§ENV,,,q(f,,,fq) D
K. p Mg HERI PHER, FIFEREREREME
B.D, (f,) (XFRBUETO MR E p MEHUE f, BFRBREIL
B—BHEE,p Mg FEAPEXREAN HBRE, V.. ([,
FfORBERIONERE p REBE f, Mg REBE £, 8
SRR TR,
2.2 GCHHk

AR BT (DR, BERGR K BB,
MEREES X REAED A TFRAESE B4
R, BEREE R, EFERN TR, BB S
EHEARBHSRMLNE, BEET GCHBRMEMABER
A K.

O keREREN GCHE

CHRL2,3,16 1% A & RIL R EE B — AR5 RE,
BB ERE MR E W (graph) , 158 Z B X5
BB R/ B/ MEI AR E S BB MBI R E . I iBIREE
BREEEA—EXRERR, ERERRPOILIR ML B,
MM S B RBRFEME B ELABHEN MR, MEEE
AR E R b3 F V-1 FEt, B F R0 A R E SR, IR
FAR GERARF O EBRRTHE.

(2) SReRRNHBH GCHE

XERLS-7]%I N, I T EUEN S EL B RTER,
MMERRFESER R, NEEERREEA Ik
HESR M. Potts model &2—FpE 8T 800 ¥ AR BN
Vo fos SO =AXT S5 f) B CHEK5,8, 10 ]HEER T FIaX
KRR R BB B AR —1 NP-hard 8], % H HR
RS, Rk, XERES,.8, 9143 F8 B T 2R3
FiE, HEEENRBIRCRIBE A ATEFRE _ETEY
R, FIFH & - ERBEFEHNBSRERYN
RENE—EHWEZAD . B F o7 ER RS RPOR, X%
BB LA F AR GBS E. EARZAET
REp R 2R\ 2 RR IS B RE R ERLIHE;
B FHE A RALE R F A, TERANBIMTER.

A SO R R R A F B BB SR ST AR TG R A ]
Bt EIRBEFERARR.
2.3 GCHiikmm@m*x

SCRRC3] R M E R R A E % GC £ R R,
HAE = 1 BT, 374k W4 B TS 2R T BE R PL B4R

Xt ML IR TR TR R R AR R LU RARGE
B/pEI 5 — B BRI R A RAR .

Source

disparity

111 smoothness

data

Constrains

Sink
B 1 SpRITA GC RfbpBSH

E RS T

DXMBERPEME 0, QBRI A oo i (R
BRI ENED I8 £ & BED (tlinks) {#,--,8)
WX SEERR, P, 0 ={(R, p1 ), ={pj-1,p, ) =
{pe—1,S};

DX TREPBRERERER oo, QIR k—1 K n EEN
(n-links) {p; »q; }» 7€ {1se b~ 1}, BHEABINEN e s

DM FEHK ¢ EERNA RUHERERN K, +D, (),
HY K, K&, B Kp>(k—1)q§vpucp,q)a '

ERERMBENERRFESBEF A RRAEENER
B——xRi, HREKAM R
|Cl=ZK+ ZD, U+ 3 wina | 5=f51 @

FREE RAEH S W ICR3].
3 ETFXBARARM GCRALMBRELE

BT upa | f5— I AOER BAROERXMERR
Boel it GCEIER R B2 RRMM, Bk X r B R H
A—ME5R@OEAMUMEECRERERRAFE.AF
ERAT TR R, FFE TR, BT
AAMBIRER, RITAR LT HMEEBROL

DI EBAR 4 KI5 K A ARG BIR AL .

2) INSRE T B % B R 17 i3 43 # (over-segmenta-
tion) , M A& S AHAH F— KRB RBEREHE D,
3.1 WEFER :

B T3t R AT S AT LA R — R R R M E
AR, B X F AWl EgE TRIBHTIAREND
£, HHELEMNXEBHF LA RRE NN KEAF LEESR
EfH,

—MEMNFERERARSIER. MRS AE G2
BIXIRPCRESE SR, M X LR R S MBI A R, X
BRO15 R T —Rr X ST A3 ;3 564 31 B # 47T X
B E, BB IRAFEH AT TR, /RS IR B L AL Rt E %
BEERKRHAE, BEFEELRE, B TREIBMSHELSE
EHERNEW, F—SRAFBERFHSBERER,
KA BE) AT REFHA—BE, N3 3 X 8 2 (8] Tk U A i iR
LB, nE 2 B,

e, A SCHR T —FPRT A 2, B S R i — iR
ER CR&— Mt , 3 0 22 0B #EAT K4 80, il i R s 22
AR EMBRARNBEAR . PEARSHBRERER

CORELERERT GC IR, ARE P XA R A5

+ 259 -



BEARE S E SR A, Ak PR 2R L L
B KA. HEMRRRREC
min ECH= 5D, (f)+ 3 Vi (fpsf)+ 2

pn])ENZ

V2o (fos fo) (3)

(a)venus WREAEBRK D LS (OEG@BET
mean-shift B4 E 4525 () venus T AL B
BRATHF EB4r; (D E () #EF mean-shift B
HLER

2

KRG, Bl HEG KIS E G A XS AEHRMAL
R LB EARMERER DR E A E 5 0ER(15]
FRED D, (fORFHFE p WEN f, B G AWHEE
S ORSCERE B2 ) V1o (fos fo)=ul, g X lfp“fq I
V2ol fps fo) =u2p e X ‘f.l’_fq | RREFERE NiLN,
MR E poq REFARER =4 WET, N RSP X
FR—-EHE ERESHPEXRE 3QFH £, N,
TR KRN RS LD REESEBSEEXR A 3
(QYFH pym),ul>u2, ILEEEIE 3(b) AR,

k LAY/
(ORBBASMNEXLENEERE 2 BEK

FO; (b F ST A FEE R EE (8 200 B0
|3

p-q AT KB A HAE R ALl LA RN, & 3
(D p,q ZEE 3(b) F IE# S &E R 24467 F B -OMHE. B
BERX B / BRI IE, B 3% p.qg BIXT
AR 3 pg S MRERX B, V1, (fps OIS0 H
5p,q WEBSRER. XY £ B EOREREHETE, B
WMRE 3 FH) poq SR HECTEE, W V1., () fOB
BT V2,0 o s f) 1 D, () BA AR (R — KIS ER 4838 B
ul>u2), \ifii ECHOWL,

M_tiiﬁﬂ‘frﬁlUﬁtﬁ’it(@*%png,,(fP), " %

giEN)

Vi (fe fOTER—IBRE M X 30 A e VLR A 3780
%gmgﬁlgwgﬁmﬁ,mm;m V2.0 fos fO TR AR

Fl— XA R RER & HBARMBE, X5 F—KHER
HE AR X R EEY & 8.

Bt GCIRAXTR (3 RERBRILH, 7T LS BB M
X UE LS R B i T DOR 2 AR RS, R R BT
HIERMRBWNER . T EIHSER AU R .

3.2 EHEE

bR EA AR IR, R R BGE R MR A
R . ER T R R GOE RS A4 BETE 5 — B R P e F
PLECA . AREDRUL, SRR BRI A4 HEMS IE AR DT AC , W IT AR
SRS M ERREE. BIXORREE , KETE
5 SR L BOHER , BRI S R R R AT KRB E O,

« 260

3FEMITE (ARG REEKFTRRE FURRE
% I8 X B A R R «

DERAFHTER. WK ERDR SR ER M
E,HETRHEME,

DWERAAFEN. Y HA LRGN R g,
BB RAEEMNAFRERA URFEN KRN ERRE.

NELARBFHEEHEHRPE T LER. XHER
T URESAARORERMEEERRRXHEME. X6,
—J5 1 T AR Ko FR R SR sl st i e it ot A
dT K P EE B A U T X R 25 55— 7|, th TR
SRR BRI/, MR AER, W4 KE 5 HEE
TRAFBL WM AR O B, T B A S R WA K
CERERWIER TR —L.

SHRTESE — IS AR TER AR T, A 4
BR B 4(a) B 4(b) A ar AR ERA , 8% X 48 UC B S5 S 7 48 0
Flal,Al}, -, {c2,C2), WA 4 PR HHME DTN
(ar—xa) s (za—xza). HEM.KIRA,CHEERFER
(A EEATD B EH A NAEHR R ERILEK al a2
ZHBHBREHREA AR E (24 —xa ) s FH,cl,c2 2
BREAUEN (20— 220, HTF(zaz —22)>(za1 —2a )
(xa—za) >z — 22y (o — 20 ) = (x32 — 202 ) » ML 22
R AR

D, =min((xp —zp1) s (xpr —x12)) @
Hrp, P, p ARBESRBFRACE S5, RHERG) K@K
i, BEIE 4(QMABEMWEA, A 4(OFIR(ERARER

EH O,

(DEBEK; (O HBS: OREHBER
B4 EHSUEETE

B WL, AR AE T I o KR 2 R IRl , T AR A
B Z B EER. B BRRXQEHSR BN F L
mTEREN.BLFE LERHNEEERERAFHSXEZ
FFEE M EB M GNRIR BMER B RGBT KM
EZB) B AB AR ESER .

3.3 BFRgE—tEE S

BRE A B E SURFAR,EHTFRQ) PR
B RN R YRR TR ZE S, ILF & 85
FHERARE T RE RN,

WA 4 A BE 4 PHRBE o2 BB H (x,y),
HALGRBHOR PSR A2 55K (x+d,¥) a2 BPEDF
H ol Bk (x+1,y) B R AR, X S Bl B4R
BA(z+d+1, ) (K B L) (e +d Tk, y),2>1(K
HBEEE. TN, BIREERE AR A TRBREAER
W, D, (F) 8 7= B K IES .

Rt HTFARSMERE T XERE, A8 MRER
SH - MEME, AR —BEERE RE PR, ME—
AERMBIHE .

BaRk, Bk AR T .

DA EES F8— R T KA B R RE BA R

DEFHIERARX Q) AE LRSS,




3) R ) B/ N B R R AR B IXOUIT RE 45 2R 5

)RR (O THE R 2 ER KAy

HL R 2R 8, J bk T BH B v 5 3R 3 1P iR
WML, AR ZALE T R3] R TR EWE, KR
PUSBIRK 2, T A B3 T XN R R No, N: 4R
BRI EER AR ESRE SOEAMR . S5k,

AEERA TR
DETXBNFHE, BEBHER;
2)REB KRB R B
DERGIERRBNE;

)T E X I E B 2R 22 0 [R) A 2 4 Ak B T S 1) R B
Fr A (R P — A R R

4 LIEFITiE

HRAEEERNARM: AT Middlebury 3047 2 # B4R
7 PR B 18 5T (tsukuba, sawtooth) #7305, R AR BTE
Matlab 7. 1, Windows 2003 ¥ & F 3L 3, i+ B HL F 55 P4
2.4G, N 1G, LR g e F ScaR (17 ) s 82 H ddn o
g REE R R IIRGER SEHIEMRERT 1 H
BREWH, S E—HER, ST E L TR . ( OBEGSFRE
BEMNIRE D O BEGPIEESLPEAIRE Daes ) ER
HELE KB NIRZE Diw. RESEFERETKERM
mean-shift B, B EE N 5, 8/ NI /N 20,ul, 42 43
BIEL{E R 25,10, ERLERWE 5. 1R,

(a)tsukuba FIR X FIXT R L LM ER; WONAEER
R Fr A CHR(18, 1914 %t tsukuba B STHY
MEHBLRE; (c)sawtooth EMEIHFIX R BT
B (DMNEZA BRI A S CHR[18,19]4 5t

sawtooth EH XTI EITE LR
El 5
#£1 METHERBBRENT
Tsukub

Algorithms sukuba Sawtooth
Dan Ddisc  Duntex Dayi Ddisc ~ Duntex
Proposed 2.46 806 121 1.95 452 0,96
Graph Cuts(31 3.86 15,27 1.47  4.98 13.36  0.99
Graph Cutst5! 1.8  9.35 1,00 0.42 3.76 0,14

Graph Cuts{17] .94 9,49 1,09 130 6.34 0,06
TensorVotingl 18] .51 7.96 2,02 0.70 4,35  0.50
AdaptWeight[19] .29 6.72 0.61 0.97 4.8 0.34

# 19, 3CE[31# 49 Graph Cuts RSB BLA 4
B R R GC BB, SCBRES, 1719 89 Graph Cuts
REARIM AR N ERT A EEE R GC RILE B, Tensov
Voting''®!, AdaptWeigth"" 53E GC LB . BEEN. 5
EREEAMLL, R TR ITIBLE Da b SEBUN, BB RIE
AT AR BRAR (R R R BT ROR R B T B AR SR
Bistt. S3CER(3]9 A Graph Cuts ML, A B EZ T4
HEEE LA BTRE(R, XA BB RMEM T R3] # Graph
Cuts 8., m53C#Ek(5,17])% 8 Graph Cuts, TensovVot-
ing!'"®?, AdaptWeigth™ " it , 42 5 B 7E B iR 25 D ERIA R
F. S HERE, FERRENESHT T ETH 6/ X
S, W6 iR, A BEANERES 6 LIEEIE, F5
BEAANFRERGRE ;T IE— X, A TEREEETX
B R EREHBEXBENEEREHSE, FHBALER
ZPEw,

He6 RESHAEE

{ERETFX AR MX ISR XER —FEHEER
BEWRTHBERE LRENREBH., YIMRETHRE
BEEEAFRAT ZHR.ZEHMRE noek[12-14]
) RPEFFR AR (nSCRRL6-10]40) My T B, 72 9018
KRR Z RN RN RN THHE &, SCERIJES#TT
METFE R RARE T W5 ICE 5T 84 8 80 14 i
BE EBTE2M 08N YEUSEAenETERN LS
4 0 SOk [ 18 )4 B 5k 43 o 4R U g L IE B DU Bt i %,
HEMRLERERZMET 4 AP B WSCEk6-10]5H
BEEHEE S £ 10 KIEHAREES 8% EMIEHE, &
R BT RSB, T E B R e Rt s SR B 2
MAEEESN KRB EM—KETFHRAM GCRILE
A FAAR] 98N AELMIEFHE , ATi7EBRAM R ABITH
B LEAETERFYE. £ 2 LB Tsukuba B4
e BRI, BB o/c++RBEFHEITHRER
Matlab 5 H 5~10 £, HHLABEH o/ct+EHRBER
FBE 2~4s ST A X} Tsukuba MM ZEHE , EEEHER
ERE.

# 2 Tsukuba B % 0L AR A ) X5 Lo

Algorithm Platform Language Time(s)
AdaptWeight [19] AMD 2700+ c¢/c++ 60
Graph Cuts{10] P4 1. 6G c/ct++ 47
Graph Cuts[20] P4 1, 6G c/ct++ 29
Proposed P4 2. 4G Matlab 20

BRIE AR EBRTSRBIRZRIXRUR
WP AR R b X YRR LR s R
REEAREL LR FE, B-E TET XA RAFA
BB R LRAEE. ar R TAEBIR.FHT
Wi R O BEOR B R EOT M AR UL R R B R, T e it I

(FTHE 278 )
+ 261 -



L —AMAREE. RENXRSRREESTENA,
X T A E RAIRLRR IR RS RELRAFE
BIRE S 38 BRI A RIS R P AT R E R X EB N E P
R

© T e ®

(a) FIETF FVC2000 DB3 HIFIAHE S EE, (b) R LB ¥t
H 9(2) MBI RE, (o RIFETF FVC2002 DB3 B FRIAFEL
B, (D) A XBEHEMNE ICONSBERE, (o) RETF
FVC2002 DB4 MIFIRIE S ESR . (1) LB EME 9(e) 4
BERE, (g) K EF FVC2004 DB2 MEKB KR E AL, ()
A LFHRME 9 (MBI RE

B9 AXHEMSBERE

DESETEL AXERAAERAREEZREREE
XFA S EEEREA L, R T Ml A RE S8R
SEE Y. REZRIEW . ZHEEA RIS SRR
¥l B—MIT 2 AR BB #78

2 £ x

(11 Chen Xinjian, Tian Jie, Cheng Jiangang, et al. Segmentation of
fingerprint images using linear classifier[ ] . EURASIP Journal
on Applied Signal Processing,2004(4) :480-494

[2] Mehtre B M, Murthy N N,Kapoor S, et al. Segmentation of fin-
gerprint images using directional image [ J]. Pattern Recogni-
tion, 1987,20(4) :429-435

[3] Mehtre B M, Chatterjee B. Segmentation of fingerprint images-A
composite method[ J]. Pattern Recognition, 1989, 22 (4), 381-
385

[4] Bazen A M,Gerez S H. Segmentation of fingerprint images[ C]
// ProRISC 2001 Workshop on Circuits, Systems and Signal Pro-
cessing, Veldhoven, The Netherlands, November 2001

(5] FBEE,HBE EXE. % T DSERERNIELEASE
FELI. HBEHL2ER . 2003,26(7) . 887-892

[6] Hong L,Wang Y F,Jain A K. Fingerprint image enhancement;
algorithm and performance evaluation[]]. IEEE Trans, Pattern
Anal. Mach. Intell, 1998,20(8):777-789

[(7] Ratha N,Chen S,Jain A K. Adaptive flow orientation-based fea-
ture extraction in fingerprint images[ J]. Pattern Recognition,
1995,28(11):1657-1672

[8] Klein S, Bazen A, Veldhuis R. Fingerprint image segmentation
based on hidden markov models[ CJ // Proceedings of the 13th
Annual Workshop on Circuits, Systems, and Signal Processing.
2002,:310-318

[9]) BHEHE, BRI BHUERSRISANERD] F Tl kg
##,2000,12(3).21-26

(107 Zhu En, Yin Jianping, Hu Chunfeng,et al. A systematic method
for fingerprint ridge orientation estimation and image segmenta-
tion[J]. Pattern Recognition,2006,39.1452-1472

(k3% 261 7D

PR I B s b B T B RS LR U 2 R A4
W, LRRYAEEFTREAGERATRRERE B
WO THHER EREABRMBITEE ERE T8 F4.

2 £ X H

[1] Boykov Y, Veksler O, ZabihR. Markov Random Fields with effi-
cient approximations[ C] / IEEE Conference on PAMIL 1998.
648-655

[2] TIshikawa H,Geiger D. Segmentation by grouping junctions[ C]
//TEEE Conference on PAMI, 1998.125-131

[3] Veksler Q. Efficient Graph-based Energy Minimization Methods
in Computer Vision[D]. Cornell University, 1999

{4] Kolmogorov V, Zabih R. What energy functions can be mini-
mized via graph cuts(]]. IEEE Transaction on PAMI, 2004, 26
(25:147-159

[5] Boykov Y, Veksler O, Zabih R. Fast approximate energy minimi-
zation via graph cuts[ ] . IEEE Transaction on PAMI, 2001, 23
(11):1222-1239

[6] Kolmogorov V,Zabih R. Multi-camera scene reconstruction via
graph cuts[ C] // Proc. ECCV. 2002.,82-96

[7] Kim J,Kolmogorov V,Zabih R. Visual correspondence using e
nergy minimization and mutual information{ C] // Proc. ICCV.
2003

[8] Boykov Y,Kolmogorov V. An Experimental Comparison of Min-
Cut Max-Flow Algorithms for Energy Minimization in Vision
[J7. IEEE Transactions on PAMI,2004,26(98),1124-1137

[97 Kolmogorov V. Graph based algorithms for scene reconstruction
from two or more views[D]. Cornell University, 2004

{107 Kolmogorov V,Zabih R. Computing visual correspondence with
L] 278 .

occlusions using graph cuts[ C] //1CCV. 2001,2,508-515

[11] Hong L, Chen G. Segment-based stereo matching using graph
cuts{ C] / IEEE Computer Society Conference on CVPR. 2004,
74-81

(127 Bleyer M, Gelauz M. A layered stereo matching algorithm using
ima-ge segmentation and global visibility constraints[ ]J]. ISPRS
Journal of Photogrammetry & Remote Sensing, 2005;128-150

(13] Bleyer M, Gelauz M. Graph-cut-based stereo matching using ima-
ge segmentation with symmetrical treatment of occlusions[J].
Signal Processing : Image Communication, 2007:127-143

{147 Deng Yi, Yang Qiong, Lin Xueyin, et al. Stereo correspondence
with occlusion handling in a symmetric patch-based graph-cuts
model stereo[ ] ]. IEEE Transaction on PAMI. 2007 .1068-1079

(157 Ansari M, Masmoudi L, Bensrhair A. A new regions matching
for color stereo images[ C]// Pattern Recognition Letters. 2007
1679-1687

[16] Ishikawa H. Exact optimization for Markov random fields with
convex priors[ C] // IEEE Transactions on PAML 2003; 1333-
1336

[17] Scharstein D, Szeliski R. A Taxonomy and Evaluation of Dense
Two-Frame Stereo Correspondence Algorithms [ J]. International
Journal of Computer Vision, 2002,47;7-42

(187 Mordohai P, Medioni G. Stereo using monocular cues within the
tensor voting framework[ J]. IEEE Transaction on PAMI, 2006,
28(6):968-982

{19] YoonK-J, KweonI-S, Adaptive support - weight approach for
correspondence search[J]. IEEE Transaction on PAMI, 2006, 28
(4):650-656

[20] ZER. Bl —METR/MEMRHEREEKREZEE)] &
{443, 2005,16(6) ; 1090-1095



