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Fig. 2 The recorded waveform and computation results

of energy metrics of BHZ for the Jiangsu
Jinhu M, 1.5 earthquake in 2017
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Tab. 1 Deviation comparing results of arrival times obtained by automatic algorithms and by manual analysis
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Tab.2  Comparing results of arrival time of earthquakes
obtained by automatic algorithms and by manual

analysis at Jiangsu and its adjacent area
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Research on Automatic Picking up Technique of P-wave First Arrival Time

WANG Jun, YANG Chi, ZHAN Xiaoyan, ZHU Feng, ZHANG Jinchuan, QIAN Ting
(Jiangsu Earthquake Agency, Nanjing 210014, Jiangsu, China)

Abstract

In this paper, we presented a new approach-SDOF picker algorithm for picking up P-phase arrival time
without requiring detection interval or threshold settings, which is based on the single degree of freedom ( SD-
OF) response energy conversion theory. The algorithm SDOF Picker transforms the signal into a response do-
main of a single-degree-of-freedom ( SDOF) oscillator with viscous damping and then tracks the rate of change
of dissipated damping energy to pick P-wave phases. Automatic picking up 9 607 P wave phase records in Jiangsu
and adjacent areas during the period of 2010—2016, comparative analysis was made by using AIC algorithm on
the basis of the results of manual catalog, the results showed that, the automatic picking accuracy of first P
wave arrival time by SDOF Picker algorithm and AIC Picker algorithm were 97. 1% and 91. 8% , the median de-
viation were (0.02 +0.61) s, (0.05+0.77) s, the variance were 0.37 s>, 0.60 s”, the accuracy and pick-
up precision, were significantly higher using SDOF Picker than AIC Picker.

Keywords: Single-Degree-Of-Freedom ( SDOF) Oscillator with viscous damping; damping energy; P
wave first arrival time; AIC picker algorithm; SDOF Picker algorithm



