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Abstract: In this paper, we present a new method for detecting and identifying
regional seismic events in real time based on recognizing the different content
between direct P-wave signal and background noise in energy, non-Gaussian
characteristics, non-linearity and polarization of P-wave (we called as energy fil-
ter, Gauss linearity and polarization method, abbreviated to EFGLP method ).
We use AR-AIC, VAR-AIC and TOC-AIC methods to identify earthquake pha-
s. Here TOC-AIC is a new algorithm. We have found that EFGLP method
has lower misinformation ratio and error report ratio than conventional STA/
LTA technique as a seismic event trigger. When signal-to-noise ratio (SNR) is
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low and the arrival is not from an event, the TOC-AIC method performs well
and is the best one among the three methods for direct P-wave onset picking.

When SNR is high, all three methods work well.

Key words: Seismic Network of Shandong Province; direct P wave; real-time

detection; automatic P-phase identification
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AIC(k) = klg(var(z[1, £])) + (N —k— Dlg(var(x[k+1, N])) (18)
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Fig.2 Vertical component seismogram of an M, 2.9 earthquake at 18:26 on 22 Nov. 2002

recorded at RCH station and event trigger parameter analysis
(a) Vertical component record of ground motion velocity; (b) filtered vertical component record; (¢) STA/LTA
detection; (d) Gaussian characteristics detection; (e) non-linearity characteristics detection;

(D) polarization characteristics detection; (g) EFGLP detection
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STA/LTA Fikrb P JfE W b5 a2 W (2 18] 52 IE A OGO &R 25 15 18 L ARG I 40 288 e /DN
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Fig. 3 Vertical component seismogram of an M, 2. 3 earthquake at 13:36 on 30 Aug. 2007

recorded at XIT station and event trigger parameter analysis

(a) Vertical component record of ground motion velocity; (b) STA/LTA detection; (¢) EFGLP detection

1 ORTEE VR L B A B 46 AF R BT STA/LTA F EFGLP Ji ik
o ) B R 0 SR M R 2 0 T A 3 R Sk e A HE

Table 1 Comparison between the misinformation ratio and error report ratio by EFGLP
method and that by STA/LTA method under the condition
of different SNR range and trigger thresholds

SNR 5 [#] Pl o R STA/LTA [#{H EFGLP {4
/dB GURTE &S 1.5 2.0 2.5 3.0 1.5 2.0 2.5 3.0
10 5 il & R 67.2% 28% 10% 0.0%  47.1%  0.0% 0.0% 0.0%
NEE 22.2%  44.0%  55.5%  77.7%  0.0%  11.1% 11.1%  66.6%
>10 P il R % 69.4% 32.2% 12.4%  5.3%  27.6% 12.9%  7.4% 3.5%
s ik % 24.0%  4.9% 7.4%  11.1%  1.2% 1.2% 1.2% 4.9%

* FUBL P UCBUE T R B S Y 06 {1 £ 265 #0 U T U 412 v

MR R 8 00 AR, SR Wi AT Hh R T R A J5 . EFGLP 5 — A>3 45 W {H fr X 1z
IR E N P B AYIE . N AIC J7 X [2p — 3, 1p + 3s B[R] BE (9 5048 54T AR?
AIC, VAR-AIC #il TOC-AIC Wy 581, B 4 5 TR GIE 3% (GEES M, FWEELR
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Fig. 4 Vertical component seismogram of an M, 2. 2 earthquake at 03:42 on 31 Jan. 2006
recorded at RCH station and seismic phase onset identification results by

VAR-AIC, TOC-AIC and AR-AIC method, respectively
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Fig.5 Comparison between the result of automatic P-phase identification and that of

man-machine interaction recognition under the condition of high SNR
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Fig. 6 Comparison between the result of automatic P-phase identification and that of

man-machine interaction recognition under the condition of low SNR
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