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Abstract

This paper proposes a new stereo matching
algorithm using both the divide-and-conquer method
and the DSI(Disparity Space Image) technique.
Firstly, we find salient feature points on the each
scanline of the left image and find the corresponding
feature point at the right image. Then the problem
of a scanline is divided into several subproblems, By
this way, matching of the subintervals is
implemented by using the DSI technique. The DSI
technique for stereo matching process is a very
efficient solution to find matches and occlusions
simultaneously and it is very speedy. In addition, we
apply three occluding patterns to process occluded
regions, as a result, we reduce mismatches at the

disparity discontinuity.
I A&

2Hde A AFE vlA REopol A 7bg 2EF
d FAo AW, ARG AR S olFrE WS AYF
o oy FHEC] AAHAAY, 71EY dnYdEFE
wHe] BT FE ol olguiwt FAES
Ztm glon, Y A HYx= ¢ MNIE Fo #
HollA B o A& F4d BYPE a¢sn vk

z} 3}_4:°“ g A A ez s 123
RAe 22 A WY (block matching method)o]t}. o]
WYL °3’b" 59 gr] Hste] osiA ARE o

[e]
=y

179

$HE T A7 Rol Y B ofY st A
(occlusion) GGl FEE HFo] olFofdrt ol
¥ 9L UsHE 990 g7l Wi AFY AF
g Adsst Boted B ol o d9& e
3 W RAE o Peh(7] 2 el AUdd 2H=H A
& OPEESE A 9719, SA7IE 371 Y
Z714re] o2 V(4] 1 F VA 7w %
He A ARFHst AN oA 4& HA
3 e FIER MR £2 4dTE B2 2y
olE g WHEL AMAZol BWol A AHAE 324
8 Fobo] AL\l HESA %ok

B =Rdye oldg EAY sdten AAF
g AE o]8% divide-and-conquerd ¥ & Al
NRABRGGAMY AL HE AFELEE /A4,
A FAAA d&FE ZE FA AHIAA HE
gk o] We Al HelAM B EAHE 2
L SAHoZ AP E YAt cHAGRLA 9
8 2 54 4 AFL vt "AA 20890 A
3 BAE B A oz FYUHE, 4 FEHE A
A3 EE ol g8t HFaW, A2 AF} Eo)
Agdel Hu, B2 Hole FolAd TAAYY #
P FEA T A LHE FA28oh

0. A z}-33+9 A (Disparity Space
Image)e] &

21 a4
A 2} F7+9 AH(Disparity Space Image)ol @& Fd A7



U3 =

20039 MBHEIAMOIOE FHERS

2 49 2
otk 2B
Ho) 2
x%, Hzdolst y&e

E09 AP A8 Adse I¥
ae) 2qTAe xFog, 9% 9
yEoz 217 448w, 7t2 Aolst
Ze gatel Aol A3 44

At 191 o B}
wp
DSI, (z1,zr) = Z | IM(z,+ 4, n+ §)

W

ij=-

(D

—I® (zp+ 4,0+ )|

(a) (b

right scanlin

|m:x-~—::mncn l-r».m'—']

(c)
Z A hee

g 1 (
= ¢7“E} -‘?—

% o4 ()20
444 DSI

HAN We BF 95$9 arjod. stae 44
o YRe 2% BEY F vl Tl dAEIY
ZHIT‘:- HEY g T TF G/ o

g % sidete ASH 94 B ZAvt AN AE
savsle Ade AMHes ¥ LFE ZHa
ot matd Ha w9 AN o AYAe} dif
o} & Al g-3HA oketh A 2L -ﬂE-‘;’-% A48

23 fAage ol4ad oA LFE AA & F
dAst RE g9 L ¢ E /‘F%i} BEoe 7}
gd 9gdol Fz wAstE HARRAM 2749
(smoothing) 77} wAstA =Hol A BAEHAA
AR Agol ojFojAA gk oy BAAL I
23y §a B =Eoxe 21929 A A sEld
e g Abgste] P E FHAT

180

(a)
ad 2. A 7R 95% Hei(a) ddiHd B,

(b) {c)

L7t 9994 el BYE
QYA Aol AFHE BF

|

2%, 7443

2.2 9283 (Cost Matrix) A4t

8 Ao 2QEozRE ARFLGLe] AT,
ANAHRE BHAAY HH9 F2E 7] AAME
AAEGAT FYE 2v)e) vl gPHe] dasn
v gHd e AN A4 HEe FA2E Fot HHe
#A2E ¢4 A Hed, o #AL FHAYY
(dynamic programming)el <& F@ch FHAYY
& AEY W A2 WY e E A AL 2
Aol g, 2Y3el 1 s veluddch 24 P
2 e Aze eAAgzAd 98l a, b, ¢, d e o
A Aozxy slesch. WM PAA Pse HE
&abocded Wg F AL He 64T piMy
DSI g€ w3 gol

C(P)Y=min(C(a),C(b),C(c), C(d),C(e))
+DSI(P) (2)

Ip
A
>

0

(D)

Ly

3% 3 pHelA HlEFFAY

v gdol ol H EFHLH ANAFAA oA A
7z A2 u4E e F2E S48t A25 84
o] ¥W, 439 Az AXNPez AEI. 1¥
4= NAABL 49 29t A5 AN +5%
olelZ el tizdol A 0 ZHE FEoIH, 2 ofA
o ZHol AYH2E verdd AFAH 2 AR 0
AR Azt AlRghel At



20039 & AMSH2IAAMOIGE FHES

s =2z

F‘ight scanline J
disparity of
left image ﬂ
Nooge
\ f
\\ t
N
Ts
disparity of |€
right image 2
]
I
n
€ |

29 4 AR Ag
II. divide-and-conquer method

Q

64
T
=

«

Ho2 ANRFUIFE o888 FEE &A 3
, NAEALT TdE 2719 6 EPEE AN
, EHAYYE ARt HHe H2E Fol AF
q4& doldrt. E}Z]“P Ao HZe § A7 o}
g8 A7t € F A ddAY HAHe A= F
A HHe HEE Folrl AF Yoz 7)&9
Wvwlso =3 ground control point(GCP)Y, 2Ag
(edge)E A1 &3l THI1I(6] GCPE A8¥ B S A8A
o] dEo] Bojrtel & EuFe] UA =HE, BAE
B ol&¥ Ae =AM A& connected edge®d FF
71919 edge linking A § Aol Zits) A wur
ofvel oA F& A& BolzA YEts HitE
=],

=& GC

,.mdriét:lrﬂ
qo
»y ol

i

e A EAHE F
o7l Wy & AHE3SHY
A EHJHE] F&o] HE 2
syt EHHES A
& 3 T o, LRC(Left/Rxght Consistency) Check
Psted AP EEA(ambiguity)E A A s
HEL 5537 A Yoz & gad T
sadel F43E ol &3d. BAS BAREAA F

A

o

PI

E #g %7 Yol olF <&ty ¥ R
ok SAT RE AT 5430l

& opd7l mel 2¥ 5lMAHY 1
ol -?7} Aok oA H{ REAHE A
Zt 1Y RS ARTAIEE ol &8

a2 ZEAYe] o f F4En. 2¥ 5H 5F
EEE G4 o] A Ade ARE A

do i £ oclt
H

o

1

J{

LN e
o

w ©

o
&oh‘._\g,

2
o

oo gt X 41 e 4

21
2
N M
£

181

39 5 7 SYHELRE ol 7

V. 2343

FE AEE 44 YE Tsukuba Wil HE
# 94422 ground truth AxWe FBE 7FX 1 2
g4 Aestdn 29 69 9% 94 ground
truth A3 8e AYdstHc. o stof 2882 a3y 4
T8t 22 ALgHE 4B diMdE 49 dF
=

(a)

(¢) (d)

2% 6 (a)santa, (b)plant, (c)ground truth of
(a), (d)ground truth of plant

aY 7o A¥4n JYEC] Aok AZe dn o
FEol AU W Aolm, $£&9 JHE]
basic DSI W& ALE$ doo)ct. AzFAeiA 4
@a BEo] 7]&9 widA el sXm YW LF
Eol Z4AHUL, Aol F4E AL YT + A
o. 2 ¥ Zart a2y 84 veiy Udh £ st
A EE A8 2ox §4 v SY e, santat

agxl & Z37F UYA, plantE 2 EHAF o ¢
2 AL 8 FH9d. aF 89 dx doly nlas
ground truth Hlol€E 71A3 UE F A4 santa,



20038 T MSHOIAMOGE FHAEENS) =28

plante] w3led, MED(mean error distance)& 74tst
Rojch, AFA e & 5 YR AU Hye
AHgdlel 2R E A &Y + Uz, A xS

A g ALY 4% o P4E 49%E 44 5 I

2 7 F329 )b d7h Agrs Bye Az
olm, $-&2] (e)(),(g)(h)7} basic DSI #4449 &
#ol},

plant

santa

[- 3 occluding pattem 8 divide-and-conauer 83 cccluding pattem ]

a9 8 basic DSI ¥ 7 A ddel 484 o)
{8} ground truth$} mean error distance #Al+d %

182

V.28 R 3F A7 2@

B =RaME AAFHGAANA  divide-and-
conquer H & AHEEly 2HY L ATUYL AUt
Ak 71E By ARG A FABE 9
£3t7] A% =L EAHEE AYsd A A Q
ES ddE HEdd ANEAE A BRY
AEE F2ANAeY, EJHEY $£4 Hges sy
g 27 @98 o8 PRz Ugoz DSIY A
#3 Eo] AFE HolHo AAFULILE A8y
A she dye] ml ARG dAAE g Y
gFoz B2vh Zsin AN SHYH FE& FTHA
B AR ANAE FAY ¢ AEF #Hok & 3o
ot
Acknowledgment

2 d7E 2{Ee FHEEI21 AYBK2Y) 9 %
$AERY FAAR Q74 (M10204000079 -
02J0000 - 07310) X1 Yoz 3 HAFUh

F05d

[11 S. S. Intille and A. F. Bobick, "Disparity-space
images and large occlusioq stereo”, Proc.
ECCV'94 Stockholm, pp. 179-186, 1994

[2] Chun-Jen Tsai and Aggelos K. Katsaggelos,

estimation with a
devide~and~conquer  disparity  space  image
technique”, IEEE Trans. Multimedia, vol. 1, pp.
18-29, Mar 1999

[3] Ingemar J. Cox, Sunita L. Hingorani, Satish B.

Rao, "A maximum likelihood stereo algorithm”,

"Dense disparity

Computer Vision and Image Understanding, 63:3,
pp. 542-567, May 1996
4] C. Lawrence Zitnick and Takeo Kanade, "A
cooperative algorithm for stereo matching and
occlusion detection”, IEEE Trans. Patt. Analy.
and Mach. Intell, vol. 22, no. 7, July 2000
D. Geiger, B. Ladendorf, and A. Yuille,
"Qcclusions and binocular stereo”,
Y. Ohta, T. Kanade, "Stereo by intra- and
inter-scanline search using dynamic
programming”, IEEE Trans. Patt. Analy. and
Mach. Intell,, 7:139-154, 1985
HAg, HEx, S AR EFE 0188 L
AlH 93 1R, ARFHY =8A, pp2l5-223,
399 SP¥ A2z, 2002 3¥

—

{7



