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77, HEE O NDVI & g5 &, 2007 454 H & 7 CRNEOREAR O NDVIISEWR R LS.
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Scale Parameter = 30 Scale Parameter = 100
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v B _— 2O & ST, SFETEE LR E (Maximum Likelihood) % W2, ks
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hxhape w hcmp + (1 W )hmmoth (5)
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BT LT, TSN fiRE b CICKBOBMEARTE L CEMIELHTE LI- & 25, 28 it 26
FROEWE L BB T 5 2 &R TE -

AWFFEO FIETHRE LA BEE, BEOBGBECIEXSROF RO R E S SIc Xk v Ex &k
THHDOEEZOND. WHNLRBEZED D701, BEREBELZ LS TRTA—FRALZT
4 EATH IR ERBR DB DRMLETH 5.

# O
ABFFETHM L7z T ¥ Z A zemig i mamds (IERAT) &7 7 Mill () GEER) 2> SRgtEy
7o, L THffEERT 5.

SE R
1) KMEE, LsCrE, 21 =88 1995 A mi R S CoEMRIc BT 2 AN THAEEF ' v

_43 -



FHEG O, TARTFEGRIEE, No. 648/1-54, pp. 177-185, 2001.

2) Saito, K., Spence, R., Going, C. and Markus, M.: Using High-Resolution Satellite Images for
Post-Earthquake Building Damage Assessment: A Study Following the 26 January 2001 Gujarat Earthquake,
Earthquake Spectra, Vol. 20, No. 1, pp. 145-169, 2004.

3) Yamazaki, F., Yano, Y. and Matsuoka, M.: Visual Damage Interpretation of Buildings in Bam City Using
QuickBird Images Following the 2003 Bam, Iran, Earthquake, Earthquake Spectra, Vol.21, No. S1, pp.
S329-S336, 2005.

4) Zifishz, B)NZBE - @ fFeesr £ & BEiER £ 7 v 2 iz 2004 AEHHE IR EGER T ot
AR O, HAHIEE TP SCE, 675, 5 58, pp.1-14, 2007.

5) Kouchi, K. and Yamazaki, F.: Characteristics of Tsunami-Affected Areas in Moderate-Resolution Satellite
Images, Transactions on Geoscience and Remote Sensing, IEEE, Vol. 45, No. 6, pp.1650-1657, 2007.

6) AR EORERNE S O R E R, S IUWRLAFSE, Vol. 46, No. 6, pp. 499-508, 2007.

7) E LR B AT — 41 7, http://archive.gsi.go.jp/airphoto/index.html

8) EEFERYS R D 1998 4F/KE DI AMIEIZ OV T, AARKEFRE, Vol. 24, No. 3, pp. 303-321,
2005.

9) LFEZE, FEEIETR, ST o R R BRI 351 D WIS X SRR EE ORI -GIS 1T &
% 2004 - 7 A ZAE LM EOREEO ER- | H AR <D 7458, Vol. 45. No. 1, pp.57-63, 2008.

10) 22, ZHR%, RS 22 5 2 T EAL - BB A0 0 K LTEEN S A 5 MR Z8) o FHI,
AARYE— My 75a5E, Vol 11, No. 3, pp. 61-64, 1991.

11) /INITECRS, 1L SCHE - 22 5250 2 72 Se i IR R 12 d6 1 2 Ml i o0 B LI FE,  iusze 4y
L, Vol.2, pp.119-128, 2000.

12) =&FAl, EEE, LGRSO « 25Rimig 2 O 72 LB 2 g S EIC B 2 8%, LAY
im CHE, No. 710/1-60, pp. 413-425, 2002.

13) Hinz, A.: The Z/1 digital aerial camera system, Proceedings of the 47th Photogrammetric Week 1999, pp.
109-115, 1999.

14) Leberl, F. and Gruber, M.: ULTRACAM-D: Understanding some Noteworthy Capabilities, Proceedings of
the 53th Photogrammetric Week 05, pp. 57-68, 2005.

15) R /NFEEE 7 4 DX ZED A T DRl B 1ET 4 VAN AT, BHEAEL Y E
— k&> 7, Vol 44, No. 5, pp. 37-44, 2005.

16) Nemani, R.R. and Running, S.W.: Estimation of Regional Surface Resistance to Evapotranspiration from
NDVI and Thermal-IR AVHRR Data, Journal of Applied Meteorology, Vol. 28, No. 4, pp. 276-284, 1989.

17) BRI« AL 19 422007 4 )8k b ik #1538 BRE 5 ), hitp://www.pref.niigata.lg.jp/bosai/0716jishin
.html

18) (BK) /& = 2Rk 19 4 (2007 47) S8k I il i SFRIRTL, http://www.pasco.co.jp/disaster_info/
200707 _chuetsu/status1.html

19) EEEATEE (BR) - [EHER] SRR 19 42 (2007 4F) ik by HiER, http:/www.kke.co.jp/social/disaster/
200707 _nigata/index.html

20) mAREREE, FHEBA FR  BGEETN R Ty 7, FURREFEHRE, 2004,

21) $PHke, BBERRS, Bk, Atawed, FEE, EBRIE : ;OMEmET — 2047 =7 ME
WIS K D WAERKERTIEORSE, BEERELE VE— N7, Vol. 45, No. 1, pp. 43-49,
2006.

22) Baatz, M., Benz, U., Dehghani, S., Heynen, M., Holtje, A., Hofmann, P. and Lingenfelder, I.: e-Cognition
Professional Users Guide 4, 2004.

(ZH# : 2009%6H25H)
(B#U-E - 20104E1A21H)

-44 -



Damage Detection of Wooden Houses after the Niigata-ken Chuetsu-oki

Earthquake using Digital Aerial Images
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ABSTRACT

Remote sensing technology is effective to grasp the damage distributions from various natural disasters, such as
earthquakes, tsunamis and volcanic eruptions. After the 2007 Niigata-ken Chuetsu-oki earthquake, aerial images
were taken in the stricken area by several air survey companies. Airborne remote sensing is more suitable to
collect detailed damage distribution because it provides higher resolution images than satellite remote sensing
does. The pre- and post-event images taken by a digital aerial camera are employed in this study to detect
building damages. Since visual damage inspection takes time to perform for the whole areas that are subjected to
severe ground motion, an object-based technique is proposed to extract debris from buildings. The proposed
method is expected to contribute for the damage assessment at an early stage after the occurrence of an
earthquake.

Key Words: Remote Sensing, Digital Aerial Image, The 2007 Niigata-ken Chuetsu-oki Earthquake, Building
Damage, Object-based Classification
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