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40番やりました 
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衛衛星画像解析による被災地マップ 
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分類精度 
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瓦瓦礫の面積と建物破壊率 
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瓦礫域の面積と建物破壊率 
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�  津波被災地を模した箱庭を作成し，対象物毎
の分光特性やミクセル解析のためのスペクト
ラルライブラリを整備する 

�  機材： 
� スペクトルカメラ：ADC3, TETRACAM社製 
� 分光放射計： MS-720, 英弘精機製  

�

�  コンクリート（モルタル） 
�  レンガ 
�  トタン 
�  木板 
�  豊浦砂，黒土 
�  芝 
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黒色のプラスチックケース（32cm×23.5cm×5.5cm）  
を用いて箱庭を作成． 
ケースの配置により面積比率を変更 
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� 室内観測（暗室） 
� 一定光源 
� センサ俯角固定（45, 60, 75, 90度） 
� 地表物形状（板状，破砕） 
� 面積比率の固定（25, 50, 75, 100%) 
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観測風景 
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スペクトルカメラによる反射率
ヒストグラム 
�  3000×3000ピクセル
の画素をサンプルと
して抽出 

�  バンド毎(G, R, NIR)
に分割した画像から
ヒストグラムを作成 
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Spectroradiometer (Eiko MS720)�
Specification (MS720)�

Spectral range� 350 – 1050 nm�

Spectral resolution� 10 nm�
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Specification (ADC3)�

Sensor� 3.2 megapixel CMOS sensor 
(2048 x 1536 pixels)�

Spectral range� Green, Red and NIR�
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GPS/IMU
GPSGPS
(Global Positioning System)
IMU
(Inertial Measurement Unit)(Inertial Measurement Unit)

DSM
DSM
(Digital Surface Model)
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http://www.gsi.go.jp/

7

DSM

8



9

•

•

DSM 10

•
–
– 5 30%

•
–
–

22

18

14

10
(m)



DSM
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DSM
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TIN
(Triangulated Irregular Network)

DSM
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�� Image matching 

�� Speckle noise filtering 

�� Calculating following indices, 

�� Difference of backscattering 
coefficient (after – before) 

�� Correlation coefficient 

damage   <   no damage�

damage   <   no damage�
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d = 10 � log10 I ai �10 � log10 I bi
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Difference:�

Correlation:�

where i is the sample number, and Iai and Ibi are the digital numbers of the 
post- and pre-images, respectively.  �ai and �bi are the corresponding 
averaged digital numbers over the surroundings of pixel i within a 13 � 13 
pixel window; the total number of pixels N within this window is 169, which 
is used to compute the two indices. �

ZRj = �1.277 d � 2.729 rRegression Discriminant Score:�
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This curve is equivalent to the fragility function for damage without seismic 
intensity information, the severe damage ratio increases with increasing ZRj. �
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Estimated severe damage ratio from integration of SAR information and seismic 
intensity information. (a) Average values. (b) Standard deviations �
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�� Date: Jan. 12, 2010 
�� Earthquake: M7.0, 13km depth 
�� Death or Missing: 210,000 < 
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Source: GeoEye-1 
Date: Jan. 13, 2010�
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Source: GeoEye-1
              and AVNIR-2 
Date: Jan. 13, 2010�
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Source: GeoEye-1
Date: Jan. 13, 2010�
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