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Abstract: In order to mark occluded regions explicitly on the disparity map ,the dynamic programming is employed to search
optimal disparity curve on base of the calculating disparity space at first. Each point on the optima disparity curve must be in one of
three states :matching state or other two occlusion states. To guarantee the disparity curve passing through ground control points
(GCP) ,an dgorithm o dynamic programming in segments is proposed ,that is,the disparity space image is divided into ground con-
trol regions and non-ground control regions. In the ground control region,the searching path is forced to pass GCPs. In the non
ground contral region,the optima path searching is under dynamic programming. For the reliability of the GCP,four criterions are
presented to choose a point as a GCP. Experimental results show that the new a gorithm has certain enhancement in the precision of
occlusion detection and matching,and is more reliable and faster than conventional dynamic a gorithms.

Key words: dynamic programming; occlusion detection;stereo matching; disparity estimation

[1]

1 t
(early vidon)
[4] (
) ’ y
1] 1] [2 ’3]
P. B humeurt* © ,
:2007-07-04 ; :2009-01-04

(No. 60472083 ;No. 60872141)



7 / 1517
, ,BOD , :
, bed
. , -1, D;
S.S. Intillel” , + :
. b d ,
, (&CP: Gound Control Roint) V; ,
: , , M.
, , M DV 1(b)
, ; 1(a)
(di goarity gradi-
[7] ) ent limit) .
od od
) ] A ~ 0
’ -1saXSOO,-1SaXSoo (D)
' (8.9 [10,11]
1 .Q. O :
: ABCDE. 1( a)
[3,12].
3
3.1
[7] (DS : Digarity-
Space Image)
L ,cd,d) ,0<cd- ds W
DStk (d, col) :{ (row, cdl, @ . ®)
NaN , othewise
W : NaN d
(a) A& $3H|B-C-D ' - 999; L((-)
C D E , SAD
L,
- (a'n
_ _ (DVrON o . d I
LCrow, oo, &) =Pt o= ) Ve o e (1)
(3

BRI

O,

=

S S

x rr

~
Sl s e s e i

(b) L ES45%H /B-C-D

1 BN BT A B2 i £R A =R R :M-Match;

D-Diagonal;V-Vertical

, 00V Jvar . SAD

SAD(row, cdl , d) = Z‘|I'(i,j)- (m,n (@)

(i

(mn) B
MAD (row, cd , d) = SAD(row, cd , d)/ B2 (5)
V =1- MAD(row, cd)/ 255 (6)
L(row,co,d) =2v - 1 (7

(4 ,B' B ;
(5 ,B



1518

2009

DS 2
Left Image Right Image
Scanline i Scanline i
—n——) e D
/ —
r d=N d=-N
", NaN NaN s
L‘L.Ll 5
11: Fd *d Trrr,
H- ‘min
L crop 0 ,,:
1"11 dd,, | #d, 5
. ' NaN
NaN
__Lh a=N d=N

2 DSIf=4 R’

3 JICT Phere. DS,
DS

3 SphmmDSI(&uﬁmazo-sonﬁ)

3.2
DS, DS

) , 4 .

, C
d, /
DSlﬁﬁ
AR
7
d_ . w
W
L\
B4 MWEZEME
,’

L ( ROW. MAX, COL. MAX, D).
ROW. MAX OOL. MAX ,D=

Orex = Ohin.
4

DS ((ckoolumn)
M D V.
) (DP: Dynamic Po-
granming)
4.1 DP
, DP . DP
{D,S,U, T,fi(d,s u}

w ,D={{d},j J,J=[0, ,W-
1].,d Dy [ Orin, Orex]} ; S={sc, s {M,D,V}};
(D,9 U={uy.ux (D,9}

; Pow ( do,
s) ={u(do,s)  a(ch,s), ,uw-1(dw-1,8)}

; [3(dac- i) V. T
, {d1,8d = T(d, s,
U5 fi(d, s, U j S Ui

[13,14]

fio1(T-0)} :e(dj,Sk*,Uk*) +fi.1(T-0)

(8)

f(do, M) =L(row,0, do)
f(dOiD) :f(d0|V) :em'n
’ e(r)
, do M ) €hin

(dv‘\}-l.sk*) =qﬂa€%m)fw-1( Ow-1,) (9)

4.2
DP . 5
.1
d J J+l

Es5 DSIFDPRERBE

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.  http://mmw.cnki.net



/ 1519

5 7 :

p(|;J:M):p(|1]'1:M) +p(i:j'1iv)+p(i'l,
j-1,D)

p(i,j,D)=p(i-1,j-1,M) +p(i-1,j-1,D)

p(i,j,Vv) =p(i+1,j,V) +p(i,j-1,M) (10)
7 !
, 3( e - Gmin) 771
[15], :
e(po, M) =e(p.1,s-1) +L(p)
e(p,D) =e(p.1,5.1) + & (11)
e(po,V) =e(p-1,8.1) + &
Po,P-1 1%0,S-1
, €&
4.3 DP
(1 op ,
DP
cCP , " o
DS QP
4 :
(1) N j .
L(P) 20.9 (12)
(2 CC(Qoss Qorrepondence)
1, ” di _r( P) + dr . ( B+ di _r( R)) ” <1
cc(R) = .
0, otherwi e
(13)
d’(-) = argmex L(-) (14)
®
P :
la*(r.y+d (R <2
la () +d" (R0 <2 (15)
(4 QP
)
@)=Y S (b )< Fan (19
Frin.

@6 Corridal FIGCP s

, JICT CQorridd  GCP

6 P
(71 . QCPs,
P 0,
CP,
, . DP,
DS P DCP
P, P )
M; P, (
7 DPlL DP2 DP3 DM,
DP
GCPX
| T
I
R o
! ! ) Ill [
NaN ! 1 1 !
| | I |
] I v' |
| | | I I
| | | H :
: I : I |
T T T —+t —
—l e H -
DP1 DP2 DP3 DP4
E7 4BDPRERE ’
, DP ,
P , DP
DP . DR QCP,
:.DP2 DP3 P, P
) , P
:DP4  DPL
) , DP P
, QP 20 30%,
3( dn’ax' dn‘in)7(20% 30%) (W- 1).
5
t 8 H
240, 255 . 8

Pentium 1.7



1520

2009

’

B8 JISCTHSphereZe MLEE
(scaler=8,min disp=20,max disp=80,window=7,#f %)

El9 JISCTICorridalZ: ¥ 2 &
(scaler=3,min disp=0,max disp= 10,window=9,SAD#:)

Gorridd 4.9s , Sohere
23s.

i) [16] il
Venus Samooth Map Tsukuba ,
http:// bj. middebury. edw/  schar/ gereo/ web/ eva . php

, Bs (

1
Venus Santooth Map Taukuds

Metbod g5 B, B Bo Bs Bo Bs Bo
(%) (% (% (% (% (% (% (%

Proposed
method 456 2.71 4.29 2.68 2.03 3.48 6.33 2.8

Dyn.prg  10.10 48.47 4.84 54.48 3.33 20.25 4.12 45.7
Dynfrom® - 3.74 - 316 - 29% - 293
Sanl.opt  9.44 58.83 4.06 57.13 1.84 25.79 5.08 59.08
SD+MF 3.74 86.13 2.21 68.70 0.66 71.78 5.23 69.66
Qaph Ot 1.69 85.59 0.42 91.85 2.39 82.73 1.86 82.02

DP , DP

P,
DP ,
DP QCP.
P , ,
P 4
, QaCP,
. MRA !

[2.3] ' QP '

[1] U RDhond,J K Aggarwal . Structure from sterec-A review[J].
| EEE Transactions on Systems,Man,and Cybernetics,1989,19
(6) :1489 - 1510.

[2] D Marr, T Poggio. Cooperative computation of stereo disparity
[J]. Science,1976,194(4262) :283 - 287.

[3] CL Ztnick, T Kanade. A cooperative agorithm for stereo
matching and occlusion detection[J]. |EEE Transactions on
Pattern Andysis and Machine Intelligence,2000,22(7) :675 -
684

[4] P Behumeur,D Mumford. A bayesian treatment of the stereo
correspondence problem using half-occluded regions[ A]. |EEE
Proceedings of Computer Society Conference on Computer Vi-
sion and Pattern Recognition (CVPR’ 92) [ C]. Champaign,IL ,
USA ,1992. 506-512.

[5] P Behumeur. Bayesian models for reconstructing the scene ge-
ometry in a par of stereo images[ A]. Proceedings of |EEE

1 [16- 18]

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.  http://mmw.cnki.net



/ 1521

Conference on Information Sciences[ C]. Johns Hopkins Uni-
versity ,1993.

[6] P Behumeur. A binocular stereo agorithm for reconstructing
sloping, creased, and broken surfaces in the presence o half-
occlusion[ A']. Proceedings of Fourth International Conference
on Computer Vision[ C]. Berlin, Germany ,1993. 431 - 438.

[7] Aaron F Bobick,Stephen S Intille. Large occlusion stereo[J].
International Journa of Computer Vision,1999,33(3) :181 -
200.

[8] PBurt,B Julesz. A gradient limit for binocular fusion[J]. Sci-
ence,1980,208(9) :615 - 617.

[9] S Pdlard,J Porrill ,J Mayhew ,J Frisby. Disparity gradient ,lips-

—

chitz continuity ,and computing binocular correspondence[ A ].
O D Faugeras, G Girdt editors, Robotics Research: The Third
International Symposium[ C]. Massachusetts:MIT Press,1986.
19- 26.

[10] N Grammalidis,M G Strintzis. Disparity and occlusion estimar
tion in multi- ocular systems and their coding for the communi-
cation of multi-view image sequencesl[J]. | EEE Transactions
on Circuits and Systems for Video Technology,1998,8(3)
328 - 344.

[11] Z Zhang, Y Shan. A progressive scheme for stereo matching
[A].Springer LNCS 2018:3D Structure from Images-SMIL E
2000[ C] . Berlin:Springer-Verlag,2001. 68 - 85.

[12] , , .
[J]. ,2003,40(2) :
297 - 303.
[13] B . [M].
,1994 6:1- 73.
[14] . [M]. : ,
1989,1:1- 56.
[15] , ,

[J]. ,2004,32(4) :291 - 295.

Xu Yi, Zhou Jun, Zhou Yuarrhua. Phase matching and occlu-
sion detection based on dynamic programming[J]. Acta Hec-
tronica Sinica,2004,32(4) :291 - 295. (in Chinese)

[16] Scharstein D ,Szeliski R. A taxonomy and evaluation of dense
two-frame stereo correspondence agorithms[J]. International
Journal of Computer Vision,2002,47(1) :7 - 42.

[17] , , : [J1.

,2006,29(3) :473 - 479.
Zhou Xiuzhi , WenGong-jian, Wang Run-sheng. Fast stereo
matching using adaptive window[J] . Chinese Journal of Com-
puters,2006,29(3) :473 - 479. (in Chinese)

[18] ,

[J]. ,2006,35(3) :412 - 416.

[19] S Geman,D Geman. Stochastic relaxation, gibbs distributions
and the bayesian restoration of images[J]. |EEE Transactions
on Pattern Anaysis and Machine Intelligence,1984,6(6) :721
- 741.

,1963 11
, . 1985 2002 2009

Email :dabo . guo @sxu. edu. cn

,1963 10

. 1978 1990




