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INTRODUCTION

The frequent show-up of strong velocity pulses In gro
motion recordings often cause significant damage to
Infrastructure and human-beings.
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Ground motion signal selection: M,: 5.5-8, R;g: 0-30km

Data preprocessing

Accurate Identification and extraction of strong-velocity Data acquisition 630 ground
pulses become essential for seismologists. & preprocessing - re"g‘oort(‘j?;‘gs Apparent single strong velocity Unclear single low-amplitude
In addition to single strong pulse and its systemetic Velocity-time history \\pulse J \ielocﬂy (relatively) pulse J
classification, the identification of multi-pulses has become
ot topics as they have greater impact on structures. Horizontal two components /STRONG MULTI-PULSES WE AK MULTI-PULSES
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method is the main tool for (PCA) is a linear dimensionality | _ Stron —
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pulse identification reduction technique. single Apparent multiple strong velocity Multiple low-amplitude velocity

Y Pulse extraction _ _ _ ulses |
Original signal l ‘ T PCA for dimensional reduction of parameters pulse \i / \ﬁatlvely) pulses /

Original space:

4 3-Dimensional I, . :
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RECOTENUEEE B1EE] D Further classification using three parameters in 3-D coordinate system LT ° i ey i
: Long time Intervals between Short time Intervals between
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m imple expression Identification
o SIMP € EXpressio Support Vector Machine (SVM), a Collect scatters when pulse number=1 Weak single pulse C ON CLUSION
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Obtain all non-pulse-like ground motion data

coll ' Project onto x-y axis
. : ' ' ' ' ollect scatters when Weak multi-pulses
Physical meaning / aims to find the finest line or 1

decision boundary. R pulse number>2 Project onto x-z axis Propose a reliable classification method based on parameter
K-MEANS g Support Vectors characterization.
- N Analyse the characteristics, frequency and response spectrum of single pulse and 2. Accurately and efficiently extract single strong velocity pulse

multi-pulses. Determine the pulse arrival time and pulse period.

K-means Is an unsupervised
mechine learning clustering
method.

without subjective judgment. Further classify single pulse based
Analyse the relationship between multiple pulses and factors such as magnitude, on intensity.

source-to-site distance, site conditions and rupture mechanism. Explain the 3. Realise identification and classification of multiple pulses, and
\ / discover the characteristics of their intensity and distribution.

Analysis

reasons for the occurance of multiple pulses.
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