eH=EEE7|A s S =2 Voi.16 No.5 2007. 10.
Transactions of the Korean Society of Machine Tool Engineers

Ao 2 e 32k mlojA=A L] BFHA ) Zo|5A

S + ++ *
g’ of &7, =&Q

’

(=B344 2007. 6. 29, AAIEEY 2007. 8. 13)
An Efficient Depth Measurement of 3D Microsystem from Stereo Images

J.-W. Hwang+, J. Lee™, D.-Y. Yoon*

—Lﬁ Abstract #

This study represents the efficient depth measurement for 3-dimensional microsystems using the disparity histogram
from stereo images. Implementation of user-friendly Windows program written in C++ involves the various methods
for the stereo-image processing in which the minimization of matching-pixel error upon the unique point for stereo
images was carried out as a pre-processing method. Even though MPC among various methods was adopted in the
present measurement, the resulting measurements seem to require optimizations of the windows sizes and corrections
of post-manipulation for stereo images. The present work using Windows program is promising to measure the

3-dimensional depth of micro-system efficiently in implementing the 3-dimensional structure of micro-systems.
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Fig. 1 Amangement of stereo camera

179

B g3t F JAAAY 93] ztolg WY A gt o]
o 2, & 7teetE Ja*w# MNE Bysta @A wiAlstd of
SHE FE M 5L AAo R AREA| o] i
off A4l ‘M A 21}7} 4 &E 01 £, oA

W AR 5 49 em N Al ST 5 2 HE 32
o o ST e A7 b7t HES AT ofeh 2o ¥
oz geHe R FAWe FANLR AT
ST 3 AY AR T wnY 47 AL & Ao
ol #, < Avlete) 2HAE 7, 7t Aolel A
£ b2 etk 339 2700l Qo) # 4 Pol AE
(5 stir20)s BE PP} 3, © 7poje}e] ATRe) 295

ozl HEZ AF (2. y,), (v yp) 2 FY 34 AZ

rlr m{m

) ABAC o] 23 2 NS BE 2 Ul
oot g Lol 1)
4 ()8 ARl 2,2 PoE o8 2ok
e @

712F R 9] A ()F ol g3t ATAH T FAH| Y] T
A8 59 oZo] 7Hs3lth. Zo] AR s9F @l d=z,—zp)
£ HAE vedth &, © sojete] 299 S 2%
ERRE WS T 5 Qlch AR2RE /pSE W
A7t AN d Aol &= EAY M7 Zotrt

2.2 AHR olo|x| gt

Geman P9 23t dq|ute] EARZH WS AAA]
ro] wol ARjil ¥& A4 AZHE G0l W&
FAlA AZEA e #M(occlusion)F H oL BTk
}7) Wshoh Wlokd oM SRTWE At ez

ol QAT Alibo) dhsta 22U WHANME A
Faotthe Aol 9o "Eﬂﬂﬂi SR Fo] A}
\ou, ol2|gt A S EAGte] & AF 9 F9

=3

% olm A9 FAEE ALleH: WHoZE BT 8
7|2+ H] 2 3}= SSD(sum of squared distance), SAD(sum
of absolute distance), AYTAE H] W &= NCC(normalized
corrlation coefficient), S-A} 3t40) 7145 vjwsi= MPC(mlxed
pixel count)dH 5-0] qich SSD, SAD, NCCH £2& 3ha



8090 5. 859
29 W7 Wit 2 dolo] & gelom AAMel As & FHo= wzuA %qu W) GEE ) A oy
£ #4(boundary overreach) ©.2 ¢l M A BN B3E TRoEA FAS nasuA B,
grol W4k H Wl MPCHE 31k o] o] gl Aglol
sha7k AW AR e B A7 e e 2.4 OjAtElolHE
Z& MPC W& ol g3t 2 AFA 8T Felo) ML By YRS Fois
ECEREAEREREES S ERE EER L
PP, 35} = 2Tl 2 O sm gagE 44 591 At Al 9E
FAE 2HESH So] By A We el HAS Sola
047]/‘1 Tz, Y. Z):‘CT —7‘(‘]', ‘?‘ Og/%l-oﬂ/q 7—17-1'*] H ] ), f&q, %f&f& NXN 3_7‘94 ﬂ’ﬂ'oﬂ EH'GH*" %“1‘0“ 'ﬁ?’—} ‘:'i‘
(e+d oIS 32 1ol ) Aol ol & o agajo] e Aok sl 7o
0|7 7F 8k W77k Bl 1, w2sta) 0w 09 ghe
7HAA "rp. 9o 78k o] A AAlgke g 7)ubd) N=1N=1 o, ~ s
o] Lﬁzﬂjz e FEANE xﬂjajoa 34 A :w S )= 23, 22 e e ®
S 2447 4 k. oju) MPCE AXSHE W2 ofeiet
2. Sny, ny) =w2071205(w1, w, Je HetgT I ©6)
MO 1,y d) = M, ) FoeuB $T 2090 R are P4RR
+ Vet y, d) 22} u| B AARE duFS) Gaussian-Laplacian 22o) o3}
~Te~v, b d) @ o 149 Gaussian ¥4 gla)t kT 2o] B9 H?.
o714 Ve BURY Fold Hgete W, 279 2A4 L
o) 2, MPCE 491 A% = 39 2w o= el @
AL, 1YL w, = B FHORRHY SAAE 7
4 Uelug, A7|H o Gaussian®] ZAHEE HEY= BFHR
o 4 ()9 Fourier W3- 2749 FHFLNA S04
2.3 Sx2\arY 29 g o) B4R Uehd F b F4% 34 o=
4 QYT 340 WS U MR Mpsite AR 2y F S0 IR AREFAGAE A4 Laplaciand:
S olg3to} uaE P2 AL AHF WPSo| oy O HEH L
ool £2 @ g7bA A4 B2 o AHE A4EE A
% FUshe YETAPYL AT RE shas} BE 7} hr, o) = 9lg(r, o*f(r, o) ®)
L3 Wos 1A 7] 88 5L AARE o] 2 2
Stk Wolg Aziokel BAZ olgalol mejyE Az g o0 TEHEH
BE A4 9 4 Yok A
9% GALE J1EOR AUE WAls 32 94E TR v = -4 -4 )
2 A4 E A9 A2 QA3 e dels F 94 AR
Me olgsle] Ag LholA AoAIT thom & G4 208 2 4 Yk vhAAZ FAH WA Y
g 7lzom ANE Uy A £ G4 ABEeR el E S, 09 AEARNRCRA 24 27 vy g
9 3jag F402 4% ot A5 e 349 W9 Gaussian Y42 H= 5 vt 1 2 Gl dfsted $¥E
dto) o2zo] Qe Bhho) WYl ot vimalel nle) Ao BT B A sk eRFoR BuT 4 Yok
gut 2 o olad 9L WA gooz AFU AF A Akl olAl 2 Gae) FAHe AT A%(n) Y
HoE BastuA o HaE % S2 % Y /I viaag 7R AYLRA olgste DA A

180

£ 7] 42 $37} o2 230] HY 9HS T

>Ji



SI2Z Y| 7|SE =22 Vol.16 No.5 2007. 10.

o,

rr

-

jioa}

4,

fui

4

1o

N

, - 3
I e

ot

ox

o

il

28 W oph Hr o o

Mo B o 2

RS EE Y3 C++ dojg A= sl A 7
94 9es
9J5ta] SAMSUNG SHC-650A CCD 7}ul|gt2 AHE- 39
th. CCD 7jijgt2 dojd AgF Q. oA Y&utUg
AR EAS A7) Aske] ¥|hE oty 49l BMP B
o HAste] MDI 4] L2 rsgct

324 oju|A] 1 2RI AHEE WY AEIRS
3299 BE WA omA|e] £5 9 FEL A
T REF At o] gAY HE =¥ St AL

Computer

Fig. 2 Schematic diagram of stereo-image experiment

Fig. 3 Stereo images of micro-size sphere:
(a) left image (b) right image
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Fig. 4 Comparison of image processing technique:
(a) NCC, (b) SAD, (c) MPC

Fig. 5 3D display from stereo images of spheres
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