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Abstract: The focal mechanism and propagation path of natural earthquakes and karst collapse
are different, so the frequency characteristics of their waveforms are different, too. The wave-
let packet fractal method can effectively extract the natural earthquake and karst collapse wave-
form characteristics, and the radial basis function (RBF for short) neural network can well
identify two kinds of events, therefore by using RBF neural network based on wavelet packet
this paper takes the natural earthquake and karst collapse recorded by Guangxi Earthquake Net-
works Center in recent years as an example to try to identify two kinds of event waveforms. The
results show that the recognition rate of natural earthquake and karst collapse event is up
89.5%, suggesting it is an effective method to identify natural earthquakes and karst collapse.
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Table 1 Mean and variance of fractal dimension of earthquake and collapse events

JNIE AT, IR (=) YNGR HFE) IR () TR B )

I3k F AR i El S GIP HEROE HEROTE i el S & Oip FHIE  EEOTE
1 1.379 6 0.0100 1.463 0 0.009 2 1.3890 0.010 4 1.440 8 0.008 5
2 1.3418 0.008 2 1.4122 0.0100 1.3376 0.007 7 1.4380 0.006 5
3 1.354 4 0.0133 1.4351 0.0140 1.3580 0.010 1 1.466 3 0.0102
4 1.3449 0.009 7 1.400 4 0.0132 1.3339 0.008 1 1.4443 0.009 1
5 1.4163 0.0179 1.4830 0.018 5 1.426 5 0.0172 1.5055 0.0110
6 1.388 8 0.016 0 1.438 4 0.016 0 1.3954 0.0128 1.478 4 0.0102
7 1.368 3 0.0140 1.4502 0.0199 1.364 6 0.0120 1.4710 0.008 8
8 1.3700 0.0145 1.451 4 0.016 6 1.370 1 0.0126 1.4628 0.0103
9 1.4115 0.0118 1.5399 0.0159 1.4149 0.013 4 1.5570 0.009 4
10 1.438 5 0.017 3 1.508 4 0.0102 1.4439 0.0157 1.5249 0.011 6
11 1.423 4 0.0170 1.4933 0.0100 1.4333 0.0155 1.518 4 0.007 7
12 1.4298 0.017 4 1.4863 0.0105 1.4405 0.016 2 1.513 1 0.009 6
13 1.4229 0.019 2 1.530 1 0.009 8 1.4385 0.0172 1.5392 0.007 7
14 1.422 4 0.018 8 1.5200 0.009 5 1.4332 0.017 8 1.5369 0.006 0
15 1.4211 0.018 4 1.497 6 0.0100 1.4259 0.016 6 1.5161 0.008 6
16 1.4203 0.0176 1.5010 0.016 2 1.4297 0.017 4 1.524 8 0.007 1

MU TT LA Y, 59 30 W S F 25 /N D E 2 i R BT R A 20 TR E KU 2 W K T iR
A XTI G5 il AR B AR BME L A R IR AR P 200 2% 05 0E /N I A 43 T8 AR AE 1] & 3#E 47 RBF i 45 9
IS, INZRoe nm, 230 8 DI 25 8 s A B 2R AT 0 2R 56 . I R 4R A0 3 4R 1Y
WG RN 2 FroR, AT LR xEFINGREE, A STy 7 % T LUK E 100% 93050055 i
XTG4 B PR R AT 3 i)k 21 87% 1 92%, RERS A A IR H K SR 7=

2 NS AR R 4 R

Table 2 The recognition result of the criteria based on wavelet packet fractal

EXID S| MHREA %L IEIRBIREAEL FEDHIREA S PR
HEZ 4 ) 100 100 0 100%
IRBAIZREE) 100 100 0 100%
Hh = (iR ) 100 87 13 87%

IRFECIIALE) 100 92 8 92%
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Table 3 The directory of false recognition

e ot T I VR Kee e A fEhEAm
1 2010-08-26 M= 2.2 M 22.24 109.47 LNS 26
2 2010-09-29 M= 2.7 Tt 25.24 106.99 TE 36
3 2010-09-29 M= 2.7 Tt 25.24 106.99 YIZ 188
4 2011-02-28 HoRE 2.9 ERC) 24.42 108.11 YAX 101
5 2011-02-28 HoRE 2.9 ERC) 24.42 108.11 PGX 122
6 2011-02-28 HoRE 2.9 ERC) 24.42 108.11 GAL 136
7 2011-10-03 HoRE 2.9 ERC) 24.61 105.40 YTT 143
8 2012-03-28 HhZ 2.5 S 23.64 108.90 PGX 136
9 2013-03-28 HoRE 2.2 Sk 21.88 107.12 PGX 128
10 2013-06-17 HoRE 2.3 Sk 23.42 107.50 SHX 115
11 2014-02-06 HoRE 2.5 ERC) 23.38 107.51 SHX 118
12 2014-02-06 HoRE 2.5 ERC) 23.38 107.51 QIP 122
13 2015-01-09 M= 2.3 M 22.25 108.04 LNS 112
14 2010-06-01 BE] ] 1.9 Byt 23.71 109.23 LIB 34
15 2015-01-14 bl 4 1.0 [ER N 23.14 106.39 JXX 25
16 2015-09-08 BE] ] 2.4 KeFE 23.88 108. 89 XCT 35
17 2015-09-08 BE] ] 2.1 KeFE 23.85 108. 89 DHX 82
18 2015-09-08 BE] ] 2.1 KeFE 23.85 108. 89 TAP 95
19 2015-09-08 BE] ] 2.1 KeFE 23.85 108. 89 JL 200

20 2015-09-08 BE] ] 2.1 KeFE 23.88 108. 89 TAP 95
21 2015-09-09 kA 1.6 it 25.24 107.00 GAL 90
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