2 Vol 34 Na 2

2006 2 ACTA ELECTRONICA SINICA Feh 2006
1 1,2 1 1 1
(1. , 230039, 2. , 230039)
, 1 2 , )
TP391 : A : 0372-2112 (2006) 02-0232-05

An ImagesM atching Algor ithm Based on Graph Cuts

L1 . 2 .1 1 1
WANG Nian’, FAN Yi-zheng ,BAO W en-xia ,W EI Sui,L IANG D ong

(1 Key Laboratory of Intelligent Camputing & Signal Processing, Anhui U niversity, M inistry of Education,

Hefei, Anhui 230039, China; 2 D eparment of M athematics, Anhui U niversity, Hefei, Anhui 230039, China)

Abstract: L abel is denoted by disparity and the energy function is established Then the problen of matc-
hing can be transfomed into that of energy function minimization A netw ork is constructed such that the energies
can be related to the cgpacities of the cuts of the new ork Finally, the minimal energy is obtained by the netw ork-
flow s theory, and hence the disparity data are solved Camparingw ith some know n algorithm s based on graph cuts,
the algorithm in this paper extends the label from 1 dimension vector to 2 dim ension vector, and adapts vision m atc-
hing of more general conditions furthemore the algoritm can gain the minim ization in global Expermental re-
sults show that the algorithm has a high accuracy.

Key words. matching, energy function; graph cuts netv ork flow; disparity

7 [8]

B oykov
161

(2] .
, ('expansion moves)
, (sva moves),
13] 141

" ! : . [2] [14]

1 2005-01-17,; : 2005-05-26
(No. 60473102) ; (No. 2005KJ0052D) ; 211



233
, 8 ( : p,
M - ) f(p), p p
+f(p) P L
( ) f
[6] :
X Y .
1 ( e p p +f(p)
). f
, P q
( f(p) f(a).
). [6]
E(f) :Eda\a(f) +Esmoolh (f) = FZ Dp (f(p))
V, . (f(p), f 1
) +mZN na (f(p), f(@)) (1)
N
G=(V, E) (1),
\Y; ,E stV N, N ( )
V. Xy e f, E(f)
: Xy y % (exy) (ey, - ; (1)
X). G N
E E CE-R’ R
G 3
N=(G, s tc), st
: '11 IZ . 1 f! f(p)
(1) (exy) E(xzy),¥(exy =-¥ {hob, L} p : f(p) L p
(e y, %); b .
(2) x Vs t,¥(xV) = »Z W (e) =0 E () =Z [In (p) - In, (p +£(p)) ]°
(e E ,
(3) e EW (e)<c(e). +1 Gr (p) - G (p+f(p)) 1l (2)
W (sV) = z WY (e) W s In (p),Gr (p), (k=1,2) p k
(e E
%v, s St V\S SV\S N (2) (1) 7 7
=G sto (2) Il G (p) - G (p+f(p)) 1l 2
N=(G,stc) N -
Ford-Fulkerson - ( ( ). 1 b +1(p)
). ( ), Gu(p) Gh(p+f(p))
I Gr,(p) - Gr (p+f(p))Il°
P
: P P
fp) {h. b, kD, P 3.2
L L ) L
Y ] X , (%, 9) < (e ),
) % <% % =% W <%

L



2006

234
h<b< <l EC(N ).
: (0; X, Y, 2) 1 C EC(N ),cC N =
I OXY , L X, Y oxyY (H,s tc) .
. Z , : ,N=(H, s tc)
b, b, kL, kL =0 ¢ =k =0 i=1,2, s t- . c’ p k
,n-1, (kb)) G, =h. (0):4% €i:8, ,6,0<i<ib< <i=nk=2), C
p=(ppy) z @, G, =C'\{e&.. .&.} N=(H stc)
. . , i=0,1,2 C c'
n-1, z [9.G.] oo (P a) ,
= (P By G) N (p) p : c’ : ' N=(H st
s t( 1 ). c) EC(N ) .
s b ;o t { (p.. N=(H stc) C' EC(N )
Py &) 1(pepy) L} OXY : P, k & &is
.8, (k=2) C' . .,k
G=(V,E), Q , k (k-1)
V={st {(pg)lp L, i=01 ,n}, P ,
E={(s(ma)), (t(ma))lp L} E E EC(N ) . (3),
yE={((mag), (gg))lg N(p),p L, i=01, :
,n- 1} CE={((p g), (P g.2)) 1 N=(H stc),
lp L,i=0,1, ,n-1} EC(N ) 0, f
H=(V,E\E) H G=(V,E) E(f) ¢ (f)
. H : : f, p f(p)
Wi ma))Ip b} {(t(Pa))lp &} b= (e H(0=i=n-1), |, [a.
+ 0 : Ge1ls :
(2) : p L,i=0,1, ,n-1, f(p) =1(p, ) =lisl- & i = (P ), (B Gisr))
&ir = ((pa), (pg..)) ' EC (N )
c(g i) =[In (p) - I (p+1.y) ] (3), Dzl c(g, 1) =E(D.
+11 Gr(p) -G (p+l)I? (3) EC(N ) C. b, C o
N=(H sto). {(pa), (B g.))li=01, ,n-1}
L~ ((p @), (P d.)).  p
1% (9 s ] f(p) = .1
9 7’
9 /‘: X
1519 1, (2)
359 EC(N ) 1,EC(N )
% N=(H,stc) Ford-Fulkerson
z ' HeHbiz N=(H s tc)
1 , N
1 N=(H st o) =(H,stc) EC(N )
1, £ E(M =min E(f),
3.3
N=(H,stc) C, st
C s - ( s ot ), 4
P, {((pia), (;g.1)) |i=0,1, ,n
-1} p ) . s t-
+ o0
P 2 : (a) (b)



2 235
, (e) (d) ,
(e) (1) :
564 ’ (g) - -
» (D [OY L] (c))k‘i’}; B (mmmmurm
424 o =
75. 18%.
, ' (e) 25 BRASE 11 ()4 BB AE £ () B2 X VL A YRR EE LUK I ITAE
3 2
(a) (b) 15
, () (d)
(e) (f) B = - -
: 556, () G
(f )asi Bialides (vm‘ummm (i,ﬁfmmmf&l
, 80. 9%.
(e)'l‘ hﬂi?lh‘.l nN® .H’ﬂF fl?."J\'UL'ﬁ‘- (h)ﬁﬁf;ﬁﬂ‘]iﬁfl\l/hﬁi
3
' ' A cta Electronica Sinica, 2004, 32 (4) : 591 - 595
[5] M Otte, H H Nagel Optical flov estm ation: advances
5 and camparisons[A ]. Eklundh Jan-Olof (Ed ) Third
European Conference on Camputer V ision Volune 1
) Series L ecture Notes in Camputer Science, Vol 800
( ) ( Volune package Camputer Vision-ECCV '94 [C].
) , 1 Stockhom, Sw eden, Proceedings, 1994 1 51 - 60
2 [ 6] YBoykov,O Veksler, R Zabih Fast goproxim ate energy
, , minim ization via graph cuts[J]. |IEEE Trans, 2001, PA -
, M 1-23(11) : 1222 - 1239
[ 7] Mad eanW J, Tsotsos JK. Fast pattern recognition using
, 75% gradient-descent search in an image pyranid[A ]. 15’In-
ternational Conference on Pattern Recognition ( ICPR’
00) [ C]. Barcelona, Spain: IEEE Camputer Society,
[ 1] Y CHsieh,D M cKeown, F P Perlant Perform ance eval- 2000, 2 2873 - 2877
uation of scene registration and stereo matching for car- [ 8] ’ ]
tographic feature extraction[ J]. IEEE Trans, 1992, PA - [J]. 12002, 30(8) : 1104-1107.
M 1-14(2): 214 - 238 Sun D ongimei, Q iu Zheng-ding A nev non-rigid image
[ 2] D Scharstein, R Szeliski A taxonamy and evaluation of matching algoritm using thin-plate line[J]. Acta
dense v o-frane stereo correspondence algoritms[J]. In- Electronica Sinica, 2002, 30 (8) : 1104 - 1107,
temation Joumal of Canputer V ision, 2002, 47 (1) : 7 - 42 [ 9] KomogorovV, Zabih R M ulti-canera scene recon re-
[ 3] D Gennery. M odelling the envirorment of an exploring construction via graph cuts[A ]. European Conference
vehicle by means of stereo vision[D ]. Stanford: Stan- on Camputer Vision [ C ]. Copenhagen, 2002 LNCS
ford U niversity, 1980 2352(3). 82-96
[ 4] , , . [10] SRoy, | JCox A maximum-flov fomulation of the N -
[J]. . 2004, 32 (4) : 591 - 595 camera stereo corregpondence problem [A ]. Procedings
Xu Yi, Zhou Jun, Zhou Yuan-Hua Phase matching and of the Sixth International Conference on CamputerV i-
occlusion detection based on dynamic programing[J]. sion [ C]. Banbay, India Narosa Publishing House,
- |

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



236

2006

[11]

[12]

[13]

[14]

1998 492-499

H lIshikava, D Geiger Occlusions, discontinuities, and
epipolar lines in stereo [ A ]. Hans Burkhardt, B ernd
Neunmann (Eds ). ECCV'98[C]. Freiburg, Gemany,

Proceedings: L ecture N otes in Computer Science, 1998

1406 (1) : 232-248

V Kolmogorov, R Zabih Computing visual correpon-
dencew ith occlusions using graph cuts[ A ]. Proceed-
ings of the Eighth International Conference on Canput-
erVision (ICCv-01) [C]. V ancouver, B ritish Colum-
bia, Canada: IEEE Camputer Society, 2001 2 508-515

O V eksler Efficient Grgph-based Energy M inimization
M ethods in Canputer Vision[D ]. Nenv York: Cormell
U niversity, 1999

R Szeliski, R Zabih An expermental canparison of
stereo algoritms[A ]. Triggs A. Zisseman, R. Szeliski

(Eds ). Proceedings of the Intermnational W orkshop on
V ision A Igoritms Theory and Practice[ C]. Springer-
V erlag L ondon, UK. L ecture Notes In Camputer Sci-
ence, 2000. 1883 1-19

, 1966 , 1986
, 2005

. Email: wn_. xlb@ahu edu cn

, 1971
2001 ,



