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Identification of strong-velocity pulses in seismic ground motion signals
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Introduction
The frequent show-up of strong velocity pulses in ground 

motion recordings often cause significant damage to 

infrastructure and human-beings. 

Accurate identification and extraction of strong-velocity 

pulses become essential for seismologists.

In addition to single strong pulse and its systemetic 

classification, the identification of multi-pulses has become 

hot topics as they have greater impact on structures. 
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SVM

Shock-waveform (SW) 

method is the main tool for 

pulse identification

K-means is an unsupervised 

mechine learning clustering 

method.
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Support Vector Machine (SVM), a 

supervised machine learning model, 

aims to find the finest line or 

decision boundary.
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SW method on decomposing velocity-time history 

Pulse extraction

Extract first decomposed signal with max energy 

Calculate three key parameters for classification

PCA for dimensional reduction of parameters

K-means for clustering analysis

SVM on finding decision boundary
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Obtain all non-pulse-like ground motion data

Further classification using three parameters in 3-D coordinate system
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Principle component analysis 

(PCA) is a linear dimensionality 

reduction technique.
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Original space: 

3-Dimensional

PCA reduced space: 

2-Dimensional
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pulse
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630 ground 

motion 
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1. Propose a reliable classification method based on parameter 

characterization. 

2. Accurately and efficiently extract single strong velocity pulse 

without subjective judgment. Further classify single pulse based 

on intensity. 

3. Realise identification and classification of multiple pulses, and 

discover the characteristics of their intensity and distribution. 

4. Systematically improve the classification issue of ground motion 

recordings. 
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Analysis

Analyse the characteristics, frequency and response spectrum of single pulse and 

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

Analyse the relationship between multiple pulses and factors such as magnitude, 

source-to-site distance, site conditions and rupture mechanism. Explain the 

reasons for the occurance of multiple pulses. 
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