Vol.2010-CG-141 No.10
THBAL BT 2010/11/9
IPSJ SIG Technical Report

L& - BB HYHEHASHLD
BYDETILEILTa VY

& | o# AN K fE AT A E (ER

iPhoned (255 X 572, GPS KUV vy A vt o HEE2HH LI-RERT V2L
HAFGEEENER LoOH 5. T THXLE, INO0EEIZEY, Mk-H4 A—
UR—2 REF V) I ORBEFIEEZRATZ. KX TIE, SR AEG R OSRERFOAL
B - BB E, WEROBE O AEEZ HEET 55 T2k <5.

BETEIZODDOAT v T > TR END. 9, EROELS) SALEFR
ZHIC AT UATHEAST A 215, RIS ASIFT (2 & 2 iR O R o s AT 24 L,
Hough ZE#alZ K » TENEARBER D /8T A —Z ZHEET 5. A IFBEFEEZHOT,
FEREIC SRR S BEM DL Ea— " T 5T 4y 7 ADERERRT.

Image-Based Modeling of Urban Buildings
from Camera Views
with GPS, Compass and Clinometers
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Today, as shown in iPhone 4, some consumer digital camera devices with GPS
and gyroscopic apparatus became popular. Hereby, we are able to attempt al-
ternative way of image-based modeling. In this paper, we propose a convenient
means for estimation of three-dimensional conformation of architectural struc-
ture from its some images and its location / attitude data.

The proposed method has some steps. First of all, well-suited stereo pairs are
picked out from some images and its location / attitude data by use of heuris-
tic approach. And then, the same feature points of each image are matched by
‘ASIFT” to estimate the perpendicular wall surfaces of the construction. The
geometrical configurations of some walls are estimated by ‘Hough transforma-
tion’. We actually take some pictures of the building, and create the CG by
means of the proposed approach.
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Fig.1 Parameters for Evaluation of Stereo Pair (a), Camera’s Field of View (b).

TS EDLWAT LART #5335, R4 —1RT7 7LD AT LAERIE,
A T DR EFE ST O MR £ COEE d Bt nWbDEEZ, ZhaeRBoEEE
DORFT A= LRRTHERETE (K 1(a) ) .
FaErEfbL L 5. ZEPOEEDOR © °5 01, 02 &R E COWRE d(x) 13,
T 2
d(w):—{(0102) (0293)} +‘02—€B‘2 (2)

|o1 — os]

THzZ6N%. o ZFBEMANICHIR L o> LA F/IME Lo fEan, i & hElEro
EEREE 72 B

T AT ORI, K7 AT OB L B O TH R % O TSR S5 $EAIR O B
HWThHD. WHANFTA—FL, BATOME  BEPEMTHIUL, SBLEIY AL ETA
FHOWHEERTHFENTE, LB o 2HEENICHRTHENRTES.

B 1(b) IR L DI, FELLEEEHOTERIZRMNI NS MvEk a, b L LizLE, %
NEHEDORT MAPED FROER n OMEIIWEONEICEL 5256105, ZZTHER N
R OWNESIZIAN D L OICERT D&, 3 Kmm x ZHEIRNEICHET 2 5&001%, Pl
FiZHAEBEDS p ZHNWT

n"z>p'n (3)
ERED. DX, pELAEUIATOERET D LERTHS. HEEZIHD 4 HOFHE

(© 2010 Information Processing Society of Japan



THBAL BT

IPSJ SIG Technical Report
R LT Z o eERT 5 &, o 2BEENICHRT 2 &2 ERETED. b5
12ODHAZITH LTS 4 KOHFIRDBEOND. 2500 AT OHmtHEHT 8 RDHilFIF
TEED. - T, ZNHDOHKTTO d(e) Di/IME din 1 2 REHEEIC & 0 AE FEH
TED. ZO0 duin 75, FRME~Y NI E > TWEHDETEME L TERATS.

GG, 2603 2 BRIV TA =T v THBRREWHEERIET 2+ 5 TiE
72<, AHEGEOMITHERIDDAAET D 72 EOREE R BHGEA~T DA D ARtk 2 22 A T
5. LinL, MR K> THERDRIEN R R EHG2 T Tld+o R R e T 237
RIGNTZ, SANEE L THbRLD.

4. BEO 3 RuTBEHTE

4.1 HEHED 3 REMBEHE

AT L AEGNHIRO 3 WOt e a1T 5 FIRITEE S FETSH. 22T, v U7
L—va SR AT VAR E AT L THREZFR L, #RaBITEiilic=ra—R
T2 FENENTH S, RBEFBEOME SN FATFEZFEL, #ESh-gT
EAR— T8 E AR ET L D REBIC L > TAT VA TR ERT D HIE L RET 5.

AHLDTEDIZRE S T 7 4 HFAVWTHEBE DO L OEERT 208, =Ry hOMmIRY
ATENOTTZAT VAEED X 5 72, HORE AL ENTGA TRV T, Al E
IFETZRV. L LRIV TE, #EERARD 3 IRt 72 TSI E L% b
7B, WHAAHELV.

Z ZTARBIETIE, 2 B ORBUROXIGT E1TV, I AT OME - B LOWH
NG A= B PORISEO 3 W ZFHT 5. BHEIXSA 213 SIFT® OHER T
7% Affine-SIFT (ASIFT)""® %%, SIFT [XHE{E O FATBEChinBE), 247 —1L
BALRPCRIA LS ICHEE R AR 5. ZROOMEI, SESERME - B80S
OFATE L CREIFBR ORI EAT 5 7o DI TH 508, T TiE+H55 e ks s
DOIRHAT Z 7200,

ASIFT 1%, 77 ¢ VIR R L CHIC RERBHR R FIETH S, SIFT THEBE X
TV, A EATAICBET 2 5 A ZEHRICOW T HAEZITH. Zh b oiEshix, M
BEY T TV TR ELTYIab— L, £OHTSIFT THIETL2HTT 7 «
CIEBNCKIIE LTS, SCERT), 8) Ick D&, ASIFT % SIFT RMMOT 7 4 BB K
I U7 i ki T T S Harris-Affine”, Hessian-Affine'® '), MSER!'? L v, F1
N OBRKEWVIGE TS RIFRERETT.

Vol.2010-CG-141 No.10
2010/11/9

e TS T

(a) (b)

2 @Y (a), ZEMIPICHETTE NI 3 Wonmi L, AKWE EIZO D55 (b).
Fig.2 Image Pair (a), and Restored 3-D Points and Their Shadows (b).
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Fig.3 Texture Correction. Before (a), After (b).
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Fig.4 Location / Attitude Data.
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Table 1 Picked Out Stereo Pairs. Well-Suited Pairs Are Ticked Off “©®”.
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Fig.5 A Pair which Has Not Corresponding Point. POV 5 (a), POV 12 (b).
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Fig.6 A Result of Hough Transformation.
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Fig.7 Construction Steps. Detection of Straight Lines (a), Fixedness of Walls (b), Modeling of
Buildings (c), and Texture Mapping (d).
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