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An Automated Detection Method of House Damage Areas due to Earthquakes
using Vertical Aerial Photographs
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Abstract: The method of automated detection of collapsed wooden house areas from vertical aerial photographs
taken just after the 1995 Kobe earthquake was examined. Areas with house damage were defined by color indices
and edge information. a* and b* values in CIE L*a*b* colorimetric system were used as color indices and fractal
dimension and gray scale fractal dimension were used as edge indices. First, fractal and gray scale fractal dimensions
of each image element (512 X 512pixels) were calculated. Then common elements of the two groups of ten elements
with relatively high dimensions respectively were selected. Next, elements which satisfied the conditions that the
ratio of road areas was less than 70% and the ratio of collapsed house areas was 10% or more were extracted from

the common elements. The extracted areas corresponded well with the results of visual inspection.
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81 100 .2891 66 36 249874 142 .19695
9 118 2889 67 140 248216 5 66 192594
G 33 .288404 68 72 247285 6 126 . 192461 _ |
1 56 1287378 69 4 246085 7 109 .192357
2 I 287017 70 | 64 245984 8] 19 190122
3 11 285265 1 107 .242167 9 8 189979
24 122 285118 2 84 240940 0 27 2.189178
25 15 .283305 3 9 240563 1] 69 .18878
26 | 128 2.282907 77 .240352 2 7 . 187252
27 92 2.282460 123 .239042 3 21 . 186134
28 97 2.282012 3 .238051 4 48 . 185
291 75 2.28187 141 237425 251 115 185103 |
3 58 .28180 90 237322 ] 3 184134
3 53 .27896 9 63 . 235823 7 3 . 173068
133 27763 0 3 234650 28 3 171838
47 2.27665. 81 38 . 234545 9 28 .170780
4 60 2.27649 2 8 233358 0 116 2.169184
5 5 2.274892 22 230479 1 18 .165629
6 82 274258 103 230049 2 6 164033
37 121 2.273313 71 . 229672 3 143 .161050
38 87 2.273216 6 | 112 .22890 41 51 1570
39 32 2.272956 7 23 .22759 51 14 154891 |
% .271614 8 9 2.22597 6 113 15134
49 .271479 89 80 2.225043 7 57 14584
4 127 .270939 90 54 2.223255 8 | 89 14308
4 139 .270839 91 2 2.2227129 9 [ 44 .138493
a4 55 2.270131 92 3 2.222523 40| 85 .130469
45 99 .269524 93 6 2.222387 4 125 107816
46 81 268872 94 46 2.222198 14 111 102866
47 | 136 267714 95 50 2.219512 14 29 098380
48 120 2.267206 96 134 2.218975 144 67 .096619
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