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A lot of algorithms have been proposed to
evaluate the depth of the three-dimensional
shape from stereo images. Wei et al. classi-
fied the current stereo algorithms into three
classes: area based, feature-based, and
pixel-based[1]. The area-based sterec meth-
ods are based on the assumption that the
disparities within a neighborhood of a pixel
are constant, thus the intensity distribution
within the area can be used to find the
corresponding pixel. An extension of the
window brings a reduction of error of match-
ing, however, the disparity map hecomes low
regolution. It is not clear how the solution
is affected by the size of window.
to evaluate — for computing/estimating

Tto+EN A | IHH ES - HF ER T2 E W,
This is the method to do so. {Zh.i3ENnE T 5

TR ) TBLEIT AR IOREOERCIE
for ~ing 7LV, evaluate (IXF&(EES, BED
OFF-> value(fifl, EIZALANITLILETHS
2%, depth 12 ¥ {E 77~ 5 compute £/~ i3
estimate 25 L\,

the three-dimensional shape from

the OiFTHLORRV, LETCLZ2OL, B
of ~ Liavy. £4L%G depth REMEIZH 5
&C, shape (= depth {372\ . 33 the depth
of the scene &7pY, F %1 from its stereo
images L7p%. ZOLOCHEZRDRE I EE
BECTHD. AOEHS for computing the
depth from stereo images &4 }LiF IR TR
LA
the current — existing

the @mIE+ 4L oA, {3 current algo-
rithms 722% R LTl UBEEH L F 2000
current |3 previous (LLE LxrbhEiy, LIATE
FATIRPHTBRIERE>THLE ST H WS,
#|:current version, current position. FH7EE
TOHOBR T existing 2350,
pixel-based[1]

WL TIRE B OMIica2— 24 A5, Ll
pixel-based DFBAEREE B (1178 Wei
g irs Wei et al. ~[1144 5,

The area-based stereo methods

AT area-based 3L T A@® T The
area-hased stereo {method) FEiEL (RRFR) (2T
L. — R 256 EHEH T Area-based
stereo methods SR (B 10§ 5.

a neighborhood of — the neighborhood
of
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thus the intensity — so the intensity
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AR THRIEL, T Thus, the intensity ...
F5. kit 5726 so (HeR) & D,
within the area

the DT 3L 02320, B neighborhoed &
&7, RS HE— L2 R LA, area (2
¥, BIXO# %% the disparities are con-
stant within a small area >, % area #15§
¢ within that area 23 3 i GAREL 4 5.
be used to find

intensity distribution ZXA7{#HES ) ol
22l use OFITITE AR AKX O IS LA
et @HE%S, corresponding pixel @ the
i, £ a pixel 2% TIE TR 5 ) pixel
DR, HAD pixel BIRARLI TRV, £

7 For a given pixel in one image, the corre-

sponding pixel in the other image can be

found by comparing (7 {3 matching) the
intensity distributions (#§4f) around them (=
a given pixel [» the corresponding point}. #3
NS
An extension — Expansion

extension IIEN{E extend 2 BT ADOTAIE
FEEE DA, DT ALRERLLTAELLEEY
IREMITY, BEOBERAPHELIELER
k-4 2 . 5] by substitution (AL T}, by a
substitution (XML~ T). ULAL &
extend (JLER T AN IBRESLEWE LT HZETH
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the window

the DT HLOAZV. AIXICHIZ T compar-

ing (£7-11 matching)the intensity distribu-
tions around them by setting an appropriate
window. HE-4EDEFDRITHIE B,
brings — brings about F77i1 leads to

a reduction of error of matching
reduction [ 3B {Ereduce #ERK-+ 200K ER
Lo (2B LM RREG I 0L R
PRENCRERIZ72D). error { of ~ 24 0T
the 23-5<. LasL brings about (&1 leads to)
reduction of IT<F<, Bz reduces Tl Th.
74, Expansion of the window reduces the
error of matching (X XRBEF B IR, FORNIZ
DL error (RFFEY AL Ll -, the (£
M) error 13 window ZILK 4L (—IEIL) BS
FAH, L) EEWSEL. Bl TR S s
REHTTES (can) | ZELPIESTHR0AD,
(LR BATHLERSS.
however, the disparity map becomes

however (ZRIFT, L& 2>4ZCHEBEITZ. A
KEEUFRCTHIEL, D T However, the
intensity ... &34, L= the O THO B
T~ 7% the resulting disparity map. ¥ 7~
becomes low resolution 7% depth map 73 low
resolution |21 {43 -L127%2%. 2211 has
low resolution,

#- T, window LKL THERR 2 LRIDERSY
% Expansion of the window could reduce ...
LL72vve However, ... SO GS M, FL7AeE
B2 # . < Expansion T 3 % 5 & 3", The
matching error can be reduced by expanding
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L<EBEEH T Leould 2 ANDRELTEEEE R
LU SR GV SRR,
how the solution Is

the T hoiian. #MIEEZLSITTRTLO
disparity map % #YiEL T how the (Fo)
disparity map is &7 3.

the window. However,
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The feature-based stereo methods utilize
signed zero-crossing, gradient peaks, edge
segments, and so on. The pixel-based stereo
methods perform the matching by use of the
intensity at a single pixel. The earliest
formulations of the methods are hased on
minimizing the left and right intensity
differences, subjected to a smoothness con-
straint using global optimization. To avoid
slow convergence and local minima problem,
the pixel-based methods often use hierarchi-
cal approaches that parameterize the dis-
parity function by the superimpositions of
hierarchical Gaussian smoothing filters and
multiresolution.

The feature-based stereo methodds

Mo EEHEL TS DT The
feature-based stereo (method):B % (FAFR) 1T
T5H, —BRMIZIR <575 %EFH T Feature-
based stereo methods M (BF{k) 43,
utilize signed zero-crossing, ...

signed zero-crossing <> gradient peaks <
edge segments #F 5 utilize {({i») Db doinbi
v+, matches the two images from such clues
as .. LRKHICIR2HER.
and so on

HAMNIZZWEDTHS. and so on R etejd

TERL A2 | S A 2. #121F all the second
derivatives of fix, y,z), Le., &°f /&’ Foxdy
ete. (X 8%f /8y, 8% /0%, 8f /dydz, B'f /ozexn
BUEEZH T DI LG, Before going to the
airport, please check the passport, the visa,
the air-ticket, and so on. 725 R{TICHENR
BHEMEEN
TWHIEEW L, LM LZZ Tk signed
zero-crossing, gradient peaks, edge segments
DA OERRER N H., ABEE SRLM TR
S 1E from such clues as ... %2 from many
clues including ... TH#Fl&RT.
The pixel-based stereo methods

Lk o S E L T AT The pixel-based
stereo (method): ¥ (M) Io 44, —RAIC
ik~ 3 7 b 4 7 3 T Pixel-based stereo
methods L% (R AFL) 235,
perform the matching

the ®FE+H @B RV, 221 perform
matching (#7213 do matching) THAMWEL
VY. F 52 match two images THU»,

hotel reservation, credit cards, ...

by use of the intensity at a single
point

by use of 1% using A3LV A3, intensity &0
MES AW, Ein TEERPO1A (2
single point) LRI ALV 2762, BiiEH6
4 ¥ T EEKNIC matches two images by

directly comparing the intensity values of

individual pixels 3334,
The earliest formulations of the
methods

methods @ the O340 (FBE) 2370 22
FXE RO X7 % () 235 LC this methed. L#»
L The earliest formulations ¢ 1572 f&
B3 b2 0h. HETERT L One of the
earliest formulations 7743, =R CHLEER
REZELS, o TRITBAERDRS: LA &
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subjected to ... — subject to ...

DHET)

using global ... — doing global ...

(D5

global optimization {3 E){E globally optimize
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slow convergence ... problem

slow convergence *° local minima (iZfg3=
Ly i3 global optimization |7 [F# 720> T the #3
-2 ZZTrk the preblem of slow convergence
and local minima A3J4»,

hierarchical approaches that ...

that L FTRELCHNADTHEE T the 2885,

Lal, D TIRETRARERZITVWHLLE
s, Fh7en the pixel-based method (M
¥o)often uses{Z@F-EitLyy) a hierarchical
approach: the disparity function is param-
eterized by ... Foal TEBHAMAWM4HhiES
by,
the disparity function — the disparity

disparity function {1#]®H THTE#-DT the
DFTLOMA, disparity 2bhEH 5.
by the superimpositions of ...

the mHTF 40 A2, superimpositions L&)
{E superimpose % W 3500 B fl . L
L smoothing filters & multi-resolution &
HIZEMNRTER VW, 22k by combining
hierarchical Gaussian smoothing filters and
multiresolution matehing,

030 the B+ 5RILHMENRLAD, /oA
A ADHELEY 3 v and so on & ete. B {F M
AR THDLIEIZERLES. s R 15,

In this study, we propose a new solution to
the stereo matching problem. The method
combines the pixel-based stereo method
using global optimization with the area-
based

windows.

stereoc method using hierarchical
In this method, there is no need
to know an ideal window size. A dense
disparity map can be obtained.
In this study — In this paper

#OENE A propose 72T paper AMEED.
study (IFZE) 1Z}% investigate, examine 7p2
OB FRA 5.
The method

QOur method 7% The proposed method %
YL THTHDOEERTD.
In this method

PAFEONIBO T ETons A RARH
OBV THS. 2 method DIWETITIEARL,
ZOREOTHEIOBRH CThD. TO%HEIE this
method % FFFiC 4 4. Fi3L 2 hierarchical
windows VI EEHHE DT, This method

automatically adjusts the window size, so it

need not be pre-set by the user. 22 &H kv,
A dense disparity map

A THD DRI L LIRS 5. IL(= this
method} produces a dense disparity map. !
FHIEE VS, AT LA O TOELENLLSHA
T, BLEDRN,

BILXREE#E S 2LELIC, TIZEWTHT in
T EFE/ICTHILEEZ LY. BEANDKETE
P A E e in BAFER I E vy, TIZk=Tid use
i, Tl in R kHirE BB &
Wik kD, A THEDL LA+ E0THET L.
AL DWW TIEREILURL B~ 503, Z2THED
AR OFREA T AR L TUIL V., FATRIELEE
WA R LIRS CE A LS. (#e<)
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