BB HAW
2012 4F 12 |

modt o R ¥ O
NORTHWESTERN SEISMOLOGICAL JOURNAL

Vol. 34 No. 4
Dec, , 2012

BT EH 5757 K BP # 4/ % 53 i
MREARGTHNEBHR
I NP

(LB I XFEEFRE, LEH  200093)

B EXNAREARGTHRERS ERRZABELELLNREINER, ALEBLX AL
AEBABRMEL AR A EE RERRET A YRRE AGAE ER AEFAL4
ARB B ARER IR EE RIS REEANERME IV F EELTAMNBA, 4
BEFRR 2 R R A

XER: WBRE; ARGLT; ERS9H ;BP HEME S

R ES %S P315.941 CERARIRES: A TEHS: 1000—0844(2012)04—0365—04

DOI:10. 3969/j. issn. 1000— 0844, 2012. 04, 0365

Study on Earthquake Casualty Forecasting Model Based on
Principal Component Analysis and BP Neural Network Analysis
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(School o f Management , University of Shang Hai for Science and Technology, Shanghai 200093 ,China)

Abstract: There are many factors that influence the casualty in a earthquake, and the factors
always relate each other. In this paper, some factors are selected as the evaluation indicators,
such as time of earthquake, population density, earthquake forecast, rate of building damage,
resistance level,earthquake magnitude, earthquake intensity. First using the method of principal
component analysis to calculate the principal components, then using the method of BP neural
network analysis to construct the prediction model. Test for true cases prove the model has good
prediction result.
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Fig. 1 Sketch of BP neural network.
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o RE Rt NEE: R B #2HTE BR—-& B’ OBER  E B A
AR Bt % B /km? TR B/ % BIR/ % WiR/ % k#E /M /1 /4
1 AR 1 890 0 0.026 0.77 21.5 i 8 Vi 31 690
2 AR 1 498 0 5 46 31 Vi 8 X 7 886
3 i 1 56 0 90 10 0 Vi 8 X 18 298
4 AR 1 322 0 2.1 6.4 61.7 VI 8 i} 10 454
5 il 1 498 0 55 20 15 VI 8 VI 39 233
6 BT 1 413 0 6.3 36.6 50. 8 i 8 X 48 543
7 Bt 1 6.6 0 100 0 0 i 7.1 W 15 103
8 B 2 401 1 95 3 2 W 7.8 X 406 000
9 bedll] 1 26.9 0 30 50 10 Wi 8 X 50 524
10 35, 2 670 1 9,08 42.52 46. 28 i 7.3 X 17 308
11 & 1 462 0 35.55 40. 31 12.02 i 7.2 X 46 064
12 & 1 218 0 69 21 7 w 7.8 X 42 404
13 L7373 2 2 563 1 5 41 32 m 7.2 X 797
14 (R4 2 58 1 20 3.9 30. 43 Vil 7 X 17 221
15 RE 2 55 1 6.13 2.52 0.98 W 6.5 X 13 867
16 kAL 1 115 0 17. 68 25.2 10. 16 vV 6.2 il 11 488
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ro #1546 R AE RBOF A Fe 71 Z2 Z3 Z4
B FEM/Y% BR/Y A FER/YN BR/% 1 389. 96 218. 67 71.35 —108. 66
1 2.382  26.465 26.465 2.382 26,465  26. 465 2 228. 97 148, 99 47, 36 —29.77
2 2,192 24.354 50,819 2.192 24,354  50.819 3 —3.46 —10.8 58. 62 —2.31
3 1.816 20.177 70.996 1.816 20.177  70.996 4 157.9 108, 22 30. 36 —39.5
4 1,035 11.494 82.491 1.035 11,494 82,491 5 204. 02 114. 2 70. 89 — 49,74
5 0.675  7.503  89.994 6 196, 64 134,28 41,31 —26.85
6  0.430 4,781 94,775 7 144.15 64. 38 85. 53 —49.32
7 0.263  2.925 97,700 8 306. 85 191. 95 59. 89 —54. 44
8§ 0.150 1.669  99.368 9 197. 06 118. 65 60. 49 —28.5
9  0.057  .632  100.000 10 76.79 41.33 59, 27 —14.18
11 1117.91 621. 55 192. 21 —281.27
#3 BETHHEER 12 30.18 24. 63 23. 42 —6.96
MR 1 2 3 4 13 23.91 13.51 17.16 —2.73
BBl A e 0.747 0.128 0.152 —0.523 14 50. 81 37. 47 25. 36 3.57
A O 0. 668 0.16 —0. 424 0.099
WEWR 0212 0. 924 —0. 042 —0.081 EBRBREBEAMS TN ERE. MAEE G L
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o osmo g 001 0 g T O 4 0T
—MBER 0.486 —0.262  —0.627 —0.119 K logsig & pureline ¥k, TER AR, B4
E 0.551 0. 004 0.566 0. 436 NGB MT .
7 0.532 —0.452 —0.167 0. 604
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net. trainParam, show=150;

net, trainParam, Ir=0, 01;

net. trainParam. epochs=10 000;

net, trainParam. time=6 000;

net, trainParam. goal=0. 000 1;
SourceDataConvert = importdata (' bp _ train _

sample_data. dat?) ;
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SourceData=SourceDataConvert

TargetConvert=importdata(’bp_train_target_
data. dat);

Target=TargetConvert

net=train(net, SourceData, Target)
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