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Abstract In this paper, we propose a direct method for 3D surface reconstruction from stereo images. In the
proposed method, we reconstruct a 3D surface by estimating the depths of all vertices of piecewise triangular patches
which composes a mesh generated on the reference image. We express the SSD (sum of squared differences) value
between a single patch region in the reference and the corresponding region in the input as a function of three depths
of the vertices of the patch. Then all depths are estimated by minimizing the accumulated SSD value with respect
to all patches by Gauss-Newton optimization. For reducing the iterative computational costs for depth estimation,
we incorporate an ICIA (inverse compositional image alignment) manner for expressing the SSD function. The
validity of the proposed method is shown by some experiments using synthetic and real images.
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RLTWS., ZHIZED, 1FIF 20 B0 K LEZICE
WRIELSHEETETWNDLZ Enbnb.

5.2 EEGER

FEHG IR Lo 2 9 1R 7. Z OBigE,
H 21 & 445 L 72 1280x960 D AT L A #ig THSH. A
FEBRTIEL, N A Yy v a B RA TN LT L Hikx
ANWTEREETVEEMR LZ, 22T, —JOEEN
464[pix] O =fA /3y Fip iR, WOHEE Tid Sy FH
A RZHIT 5 L &I, RiElOEADRITX 24
e LIHEEEITo72. K 9(c) DIEHERBE ED X v a
X, RSy FHA XL LTER L7z 29)pix] DA v o=
ZRLTND., 20L&, AyiaOlEAHIE8LT, RNy
FHIE 1536 TH 7.

AR SNIEREET VEZK 10 IRT. A v =2 DiFc
PLET HIERE, FOMANZ A v a2 BNIEE LR T2,
DA Y 22 XD MR EZ T D 2 N TETH
ENRZECRDEMB R OIS, LnL, A vy ol
DOFEEOHEEIIRETHY, Ay rafREIZAOND
Ty VEFo AR, EEICHALND /NS L—
ZDORMBBBLARIFICEILIN TN D.

6. ¥ & &

K@ X TlE, A7 VAEBREZFIHA LT, d8mikoE
AR A B RANCHEE T 2 FiEA B L. BEFIET
L, BERON=ZARFICLDLDRY T Ay v a
TR RmZELL, Ny FHEORITEE, 2y F
IZB89° % SSSD & fi/MZ T A & LT, Gauss-Newton
EERWTRE Lz, E518, ICIA OB 2 FEFIRT
HZEITEY, MRMRRECHRIEENAIETH D Z &
L.

01140


島貫
テキストボックス
－114－


(a) ZHREE (/)
X5 AR X OHEERER A v v .
Tm OERIK. REIZT
v 7 e N0l AR OIE= AT

(a) FIIK (A v+ 2 407%)

K6 X5 OARERE O FERIC

(a) WILRTE (b) VL 7 [A]

(b) HHem(E (17)

(b) FERIR (77 AF ¥ FoR)
BT 2 ER & HEERIR.
. (e)(d)HERREFR LI=b D, (a)~

(c) HEREMN A v =2 (F)

() (b) 6 L 0> 15m 561 10 % F5 o K0
AT % & W0 AT Tl 2 AR (o) HEEICFIT L7 A
& o THERK).

v ¥ = (50

() HTETAR (X v v adem) (d) HEBK (77 2F ¥ £7)
(a)(b): Stk 2 47 L= b

(d) FETR—-HArbRb0.

(c) #V3EL 14 A1 (c) VIR L 21 5]

B 7 X5 OFMKERE AV ZERICEIT 5 A v 2 OWOROKF. EERGR Lo A vy a2h

TRY. KRBT, EEORITEND

25

°

........

- o
R |
20 . e

image RMSE

0 5 10 15 20 25 30
iteration number

(a) > RMSE
B 8 [ 5 OAAHEE A A EERIC

K—r DT LI, BATE R4 7 L—
vay®ﬁ&,ﬁiw,%m:ﬁOAy%®@@¢m%
RENERTHY, EOEEKNRTIEOEBERNS %O}

ARSI ZMEG LOTHNZ, HESNIITEIC
Lo TR LD R AR E IV TR R i

wL-bo.

p nt
lenllRMSE) ——

depth absolute difference

0 5 10 15 20 25 30
iteration number

(b) BAT & B2 DMl
% g RMSE 3 X AT & 021l

%T%é F7o, AT VAHBHETONRYyFOHL ED
B, BEEE ORER EEPERT D FIEICOW T
M+ 2 TETHD.

01150


島貫
テキストボックス
－115－


(b) 21
B9 EEEE

saq
S|

BHFHEHE D A IR 72

(1]

2]

[4]

[5]

[6]

[7]

i (%)

(a) HE SN A v v =2k

(d) (a) DT I AF ¥~y B IHER (e) (b
& 10

2

B EBREE A1 L T 2 & o 72, FHift
W< EH AN LT
X [

S. Baker and I. Matthews.
unifying framework. International Journal of Comoputer
Vision, Vol. 56, No. 3, pp. 221-255, 2004.
I. Cohen, L. D. Cohen, and N. Ayache.
deformable surfaces to segment 3d images. In IEEE Com-

%

WH7E

Lucas-kanade 20 years on: A

Introducing new

puter Society Conference on Computer Vision and Pattern
Recognition, pp. 738-739, 1991.

O. D. Faugeras and R. Keriven. Complete dense stereovi-
sion using level set methods. In FEuropean Conference on
Computer Vision, Vol. I, pp. 379-393, 1998.

O. Faugeras and F. Lustman. Motion and structure from
motion in a piecewise planar environment. Report de
Recherche de I'INRIA, 1988.

P. Fua. From multiple stereo views to multiple 3D surfaces.
International Journal of Computer Vision, Vol. 24, No. 1,
pp- 19-35, August 1997.
P. Fua and Y. G. Leclerc.
struction: Combining multi-image stereo and shading. In-

Object-centered surface recon-

ternational Journal of Computer Vision, Vol. 16, No. 1, pp.
35-56, September 1995.
M. Lhuillier and L. Quan. Surface reconstruction by inte-

Eifg (f)
BRICAH I L7= AT L A g

b) #E INiz A v ¥ 2Bk

) DT I AFv< v B TRER
EEnizt—7x A

(8]

[9]

(10]

(11]

12]

(13]

(14]

01i1ed

(c) AEHEEG LORA Y a

(B AL c) HEEE SN A v v 2k (BIR

) DTV AF ¥~ v U TR

In IEEE In-
ternational Conference on Computer Vision, Vol. 2, pp.
1313-1320, October 2003.

B. D. Lucas and T. Kanade.
tion technique with an approach to stereo vision. In Image
Understanding Workshop, pp. 121-130, 1981.

D. R. Murray. Patchlets: A method of interpreting correla-
tion stereo 3D data. PhD thesis, Department of Computer
Science, The Univerity of British Columbia, 2003.

P.J. Narayanan, P. W. Rander, and T. Kanade. Construct-
ing virtual worlds using dense stereo. In IEEE International
Conference on Computer Vision, pp. 3—10, 1998.

A. Pentland and S. Sclaroff. Closed-form solutions for
physically based shape modeling and recognition. I[EEE
Transactions on Pattern Analysis and Machine Intelli-
gence, Vol. 13, pp. 715-729, 1991.

S. Sclaroff and J. Isidoro. Active blobs. In IEEE Inter-
national Conference on Computer Vision, pp. 11461153,
1998.

AR, WEIER. A7 VAmGg LR L VmE A8 E F
BEL LR AT ~OILR. RO FRMTEHRE (v Ea—s
EVa b A=Y AT 47 2005-CVIM-151), Vol. 2005, No.
112, pp. 131-138, November 2005.

R. Szeliski and D. Tonnesen. Surface modeling with oriented
particle systems. In Computer Graphics (SIGGRAPH),
Vol. 26, pp. 185-194, 1992

grating 3D and 2D data of multiple views.

An iterative image registra-


島貫
テキストボックス
－116－




