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Autopicking algorithm of P wave by real-time
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ABSTRACT |
A new picking algorithm has been developed on real-time basis for finding the onset of P
wave as well as discriminating the micro seismic signal from artificial noise.
Unlike the previous methods which have used the STA/LTA ratio for discriminating the P
arrivals, we have adopted the slope discrimination methods for identifying the P onset. As
result, this algorithm has been turned out to be efficient in both accuracy and computation in

on-line system.
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Figure 1. Example of an automatic P pick using this study method.

SNR(Signal Noise Ratio) ®¥2]& STA ¢ LTA9 u] &g AR ATF HdgS ol R &
28t AAM ZES HAANE Urte wdlew A(2) B 2

E@) = Vs(t)?+ 5 (¢) @)

- 63 -



oy E = TqHoln, ss} 5 & 2% NWE/NSH YHE W@y D722 STAs LTA
g Fa7] 9% 0 olatel ol By AN @4 E(t)d dsted AW"Es) AU o
HE¢3l B34S AZF, Smoothed Ratio Function(SRF)o. 2% ¥ STA/LTAE A4LEA —ﬂq
AZAe R LTA © STAY HE oo STA/LTA v &9 JAGH AP FausFAd o
B AR BAZ @ 1B HEARs AF P AT SNR AL STA,_ LTAS]
NE golol Hlalstd 237t 2 o g LneZoln Aoz AYHEL UT AL
& A8 sted Ao} Be AdHHol We A Hoj Axdel Fast Fskste AH gho) UL
gAXE o @& Alzte] 22 HA "k 19 1& Y 9% 364, A= 1273 FE 21 FAND
o2 o 207km Hold HABEAcA BEH AUAFYL STALTAE ol4d FHAEHAL
BelF3 Qo

H, (i) = 19 — (f2, A% F 94 (rad/sec) ) O ®
1+ () |

STA/LTA #4802 AN A% g 23 1% Zo] Uehdon, 19 1-@%= YA A7 3
Hatgely 28 1-(b)x= 05~10 Hz Butterworth A9 £} ZEEHE =143 n3dzigolr} ol
Butterworth A9 FAWe= 4 Q)5 2ok 2d 1-(O% 1-()= A 27 LTA 3029
STA 222 AAFUY. vlxte gz 19 1-(e)& STA/LTA H&¢ dA 2 202 A
A% A% A2d PHe 9N2 HAZ1 o 2goq i 2 o] LTAS @e Hzel o
% Pste] ARt E@ge] we} go) HopAT olo) B STALTA e 2 W7 97 @
. olgt 2& Ao 7 Uehe naAA T= AAYA A thste] STA/LTAE ol &
3 Pite] AE A2 S NARM ArdHe] NALAE AN YN CAUAE P ZAA
7= Qelo] 1% g} | |

29 2% Piel AF PF A A8 STALTA #1898 B304 & & & AW 73
F B4l e WolH A7} % STALTA v &el dAZ 4%, AFE £& AAY Aol
A RA%E Y FE 2gn AP %Y A5 Sed oA mas¥ dusd oe
N2 R3tg Zol7] Asted SNRo] ohd 71271 Wah &g ol ¥ YA AWHY P A& g
+ st

19 2-()E AN AR FYAZ W 1Y 2-(b)= 05~10Hz Butterworth A% EHYEHE
¢ HPagoth 39 2-(0)F 5%39 #3€E o ge Jdehln glen, 2-(d= 0.0527IH9]
71&719 M3E vl ok agels JAZ, a8z 2 9A A4S oldsd AY FE
Al Pste] s AES AYEsE uS F2EE 2 F Ak OF 2-(e AT YHE o839
BEstd ARE RAFH Q)

_64-



1600
1200

24

cunwan oNB888 a8

‘ 1

3 [|l | II_‘ a | II lll II

P
STAILTA

50 60 70 80
I (b)
| ' I ; i r l ; :
50 60 70 80
—]
—E LTA | / (c)
— e e
| ' = ' | ' | ; 1
4 50 60 70 80
— STA
] (d)
I ; i 1 I - I ' I
4 50 60 70 80

S

50 60 70 80 secC

Figure 2. Example of an automatic P pick of the STA/LTA using a
micro-earthquake recording at KW] site. (a) is displayed the raw waveform. (b)
is butterworth filtered data. (c) the LTA values, (d) the STA values, (e) the
STA/LTA values.
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- Figure 3 . Example of an automatic P pick of the this study method using a
micro-earthquake recording at KW]J site. (a) is displayed the raw waveform.
(b) is butterworth filtered data. (c) the average value while 5 second. (d) the
slope value each 0.05 second..(e) the smoothing data of slope value of 0.05

second.
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Table 1. The result of _enicenter using the algorithm of this study.

Index Origin Time Epicenter Magnitude
Report KMA 35.80 128.20
STA/LTA 2004. 4. 26. 13:29:25 35.22 127.94 3.9
This study 36.06 129.13
Report KMA 35.80 129.40
STA/LTA 2004. 4. 30. 23:43:56 39.70 128.32 2.8
This study | 39.80 129.40
Report KMA 36.60 130.00
STA/LTA 2004. 5. 30. 04:45:41 35.99 127.94 25
This study 36.80 130.19
Report KMA 33.40 127.20
STA/LTA 2004. 7. 14. 13:44:13 36.53 128.64 2.0
This study 33.40 127.20
Report KMA 36.40 127.30
STA/LTA 2004, 7. 14. 20:37:55 36.45 127.31 2.6
This study 36.40 127.30
Report KMA - 35.90 127.40
STA/LTA 2004. 8. 6. 05:32:53 35.84 127.32 2.1
This study 35.85 127.31
Report KMA | 37.50 126.90
STA/LTA 2004. 9. 15. 07:47:34 34.69 124.29 2.5
This study | 37.44 126.91
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