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ABSTRACT

We present a area-based method for stereo matching using varying weights. A central problem
in a area-based stereo matching is different result from selecting a window size. Most of the
previous window-based methods iteratively update windows. However, the iterative methods
very sensitive the initial disparity estimation and are computationally expensive. To resolve this
problem, we proposed a new function to assign weights to pixels using features. To begin with,
we extract features in a given stereo images based on edge. We adjust the weights of the pixels
in a given window based on correlation of the stereo images. Then, we match pixels in a given
window between the reference and target images of a stereo pair. The proposed method is
compared to existing matching strategies using both synthetic and real images. The experimental
results show the improved accuracy of the proposed method.

7|%=

Stereo vision, Stereo matching, Weight, Weighted matching, Disparity

.M B g FastME NS &‘5}" % ZH g2

A Hstereo matching) $A& s{Z st Holrt
selE] e vl Al2¥l(stereo vision system)£ ~HEe AFe Adye G4 7) 9 LH g
VLS o8 LITE 2w A MAAA golA o] WS 7re] ARM(disparity)E FEHE #
S 2 Fdog, F oo ol shiEte o]83 Aoz 3ag Yol ARE FSdEd oA st
ol ¥5% 22¢Y 94 HEREREH XY HEE g 299 »}7803} g & dvk 2HHL 3
dE5ste Aozl 2Hde WA AxFdM 248 sy 9% wyess @ 4749

- 73 -



FEAN YR

A%ts) 2008 A5AR 2 g8 HEY3

W (feature based approach)@ <9< 7|ut ¥
(area based approach)¢] Ut}
54 7o 2Hd e A 2 949

A& FE89 Z 49 2499 el A
2 FE Hes vusie AR dYeE, 54 F
Zo AEHE 5Ho2ZE dR(edge), ¥HE 7

A d(line segment), A (edge segment), &4

(contour), F A& (corner) %O] At EA 7t
e AYSEE FHANE £ d' w9, 9%
Zﬁﬂ dod dE HB/E AR Y50 Erisst

= @3 o] »101 Hdol ARG F 537 oy

29 Vvke) ~HEe e FaTA s
283 2 A (correlation based stereo matching)
olgtnx 3, ATS AA3 7] YA 2HHL
A9 AE 9=59 ¥y JH WHIE o] &3}
o AEe ZAAREEZ FA(noise)oll <F3t ol
o, A A JERE 5T £ 93]

E =idMe 2HEHe 949 dsHS 3o}
3349 ol ARE 53] A& FH$H 71EXA
& A&4% 1de) 97 2HE e I 718
< Atk

1. ®x AR IR

1
7z

12 B =FdA4 A

2 e @A A
=435% Aol

1225 9

it g

Image Acquisition

:

Edge Extraction ] [ Edge Extraction

of Left Image of Rrght Image

Left Vertical ] [ nght\lemcal

Weighted
RightImage

Weighted
teft Image

Stereo Image Correlation

I

Disparity Extraction

[ )
& )
[ )
I__I_.__J
=)
[ ]
[ ]

o,
4
e
tlo
:L

A3 7 o3

of g dAE FEF F, 3 FY(vertical
edge)E Tt ZF B G HE FHAA

ol e 99e BuI. o 9
NEAE AEH F, g

ol Agstel 319

rLI[o rol mlm

. 8% 715%|(weight) 4

w ERolA 2uae 9 Al RHdisparity)E
a7 is) ALgeA B 99 S A PEe
AES =7]9) WPHEE olF Hed}s] A
7 Gl AFNE A4 AFANE o8
e AR P dF e A7 A9
T gon, gwmoz wEHoR AENE 4X

e WHe ZHE—‘IO}J_ glch o] e wEA s
2 AR e AL 7] AAEH ) WEY A
A ARkl 23 AE @i shAn o

ol HEY) dste B =EdAMe 4 944
EAARE o839 712X PFL AAs= i}
He At

V|
(=]

3.1

Jm
1
B

A BEE A7) Aste] A4 93
A 944E& 5§ F, E%Y(projection)S FH
% BYsez 4AE Adde w@ AxgPe
7}el ek 24 (camera calibration)o] B s}x] 53}
tets AR AJRRTE FEwEEe] AL
o g adBE X 9 SRl M
A F FFHe 42U(Sobel) AA FE
4813, &9 o 94 Elr,y)Z vehdd.
459 A=A Fgd A T A= 2

z':‘lg [} = ~
A AN #A wge oA G FIHe] &
HE 9% Plz)s s 4 )7 2e) 7tk
Plz)= EE(w,y) = (1)
Yy

2 (1) ol &3t 2HHL FAd g A7
9] B MR PL(fL')jﬂr PR(x)‘% 2

3.2 7I=x dE d4d

% QA fAe) we Bede 27 9
3] SAD(Sum of Differences), SSD(Sum of Squre-
d Differences), MAD(Mean of Absolute Differe-
nce), NCC(Normahzed Cross Correlation) %9
B E4E AT B sEANE 159 bE
2 PEE AAsY] 918t SAD HIS FFE ©l
43t 2t RgFde] FAAAE AXF. Hl%
e dhtdez AWy A (window)E
Abgdte] FadAE Tt 1Y B =M
€ AAFES £4 59 AEE o83l Fa

o=

_74_



HEH NEAE o8 ~dee AY 7Y

WA FIEE 23 FdFRIL okt 1%
99 FEE )& oeE F& nusty
SAD HI 55 oS A (99 go] A5 A}
{3t

Wysap (T ; Prplz)—P(z)] = {2)
SAD HI&F5E SSD, MADS} TlEo] H4s3)

Wlg 9 (minimizing cost function)®, 23 7k
< A 235 vEhiW, L gel Z—TG-/F% A
Y 7hEAdol mobdh 229 WETSFE o
3o de AR xR agm £ A ”‘ﬂ“ &, 4
SHnormalize) }A S AX 74Ex FBL B4
=2

V., g9 7|8 ARl ME
A9 7Iwrel AHEe AFe AU g

Q.
A}%o}ﬂ% A9 A7 g
slck 3o =717 Zow W
AAE 2E 4 Dot 290 Bel ANA Ao,
#e) 277} AW Fge 2Y & Jou
[e]

it

2

A7 FAHE FAG °l°1 28] )
FY 33 Hol ARE FEIde E
wol EAITHE]. ol
Me b gl gigk 4%
1 4ol g dig

2 2 go o

T
0{4 2 o Md
F gk

o
&

Zi FEAE HE
e ol AYYH

N

gl

fosp(z,y,d)

2 ,{fﬂ(%‘y)“

pys

o
(58]
=

L(z+dy))

NE 7 Qae tede Rol AR
/| s 4 )34 el D ME85E o]
£ 7an. L3 L aede
ek e 99 B4 (z,y) &
=98 YET

gare WasA AAEC e ¥
e g9 959 guoze %
FAle st s pald o)
ek, oleie WA 2 9 E
Fslens &R G g
histogram stretching) 71

& o g

2 18 do
N 0 4 S o e

=
o
:\QOLQFTE
e
e

7
o
Al

. N
{ de —

o

¢
s S
~
gt

% 2 oo 8% e S
z

tlo
B o

IR<I y) mm
I y)=—F—5—
# }1}1 ax - [ﬂll"

]L(‘r y) mm
Ly — 1

Wax min

X 255 - (4)
L{a,y) = X255 - (5)

4 @ GF 4 99 9
HAE FARG RO [, 9 L, @ 93

—

o] '.q/s ])q 7}21 58

W g g ve

7] %ol 2718 vend solt
fA}g(l:,yﬁfl'H'(x,y)*u;H (6)
I;(x,y}=IL’(a:,y)*wL (7)
fI'l’S/l[(T y. d) = {8)

= Y {Lzy) )= Lz+dy)F
& W

B =oA Agkd #EE Pentium4 3.0GHz,
1GB RAMSE] PC§I7§°M Visual C++NETS2
FHstgen, A% F7HE A8 ground truthrt
ZAEte gl 2gd e BF G420l 83
=

{e} ground truth
Y 2 ARAE

(disparity map)

g 2% Tsukuba thEelA Q ?y "Eﬂ‘v’ﬂQ
9] it‘|_40 0:103 ek A & Z0] 58D
I3 3 g5 A Z}Z 59} A kst

L2 I5Y ]2} ZEL vehdiz gich 2

bl e,
o

1o
m[o

o 1% o |

o ot of

-75_



A FH LTS 2008 A5AL 2 §& e

Y 29 (), (d) ZF 35x35 279 5UF 9=
+5 Ao H, AT dxdFEY 7FA FE
AHA AHEE A= E WE 7FEA AAAS
3 3x3 =AY 9=E Ao 1Y 29)
A Holz ukg} 2o}, ground truthe} ¥ S
o At gGaE]Eo]l ARARE ol HRE
Had o & 3289 AL & $ Jdoh

vi. 48
£ =RidAe zHde JFe=SE UdA
ol Agstr] A HEH HEAE 48T
7Iet 2HE e AF 7PE AdsAS &
FHOERE oA 7w A JEE
f?} o, 74 R 129 YEg wE

&HFE o83t 75A FFEE YA
la Y71 ghol A" 4 Gl HE&
& 7)o 2Hd e AEE FYHT
Abg o 7HEAE HEstd 99 7
g0l s A7ld NAF FHE BAY
ARew, BEHog JHEANE Y4 W

RRE
3' m{x'gm
° fo

T
=
"

E—l)r

150 }Eﬂl Mg AAE 5 A0 =3 2
29Jr 2ol MnA zo] FE7 & YA A

E AREE ¢ 5 Ao

A, o
i

k]

Hnes

[1] Heiko Hirschmuller, "Improvements in Real-

-Time Correlation-Based Stereo Vision", IEEE

Workshop on Stereo and Multi-Baseline

Vision, Page(s) : 141-148, December 2001

Clark F. Olson, "Maximum-Likelihood Image

Matching," IEEE Transactions on Pattern

Analysis and Machine Intelligence, Vol. 24,

Issue 6, Page(s) : 853-857, June 2002

[3] YongSheng Chen, YiPing Hung, "Fast Block
Matching Algorithm Based on the Winner-
Update Strategy", IEEE Transactions on
Image Processing, Vol. 10, Issue 8, Page(s) :
1212-1222, August 2001

[4] Yihua Xu, Dongsheung Wang, “Stereo
Computation  using  Radial = Adaptive
Windows", IEEE  Pattern = Recognition
Proceedings 16th International Conference,
Vol. 3, Page(s) : 595-598, August 2002

[5] T. Kanade, M. Okutomi, "A stereo matching
algorithm with an adaptive window : theory
and experiment", IEEE Transactions on
Pattern Analysis and Machine Intelligence,
Vol.16, Issue 9, Page(s) : 920-932, September
1999

2

—

- 76 -



