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Fig. 1 Flow chart of nonlinear feature extraction algorithm of nuclear explosions and earthquakes
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Fig. 2 Seismic waveforms from nuclear explosion and natural earthquakes
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Fig. 3 Classification performance comparison for different feature extraction methods
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Parametric and nonlinear feature extraction of nuclear explosions

and earthquakes based on Volterra series”

HAN Shao-qing. LI Xi-hai, WU Hai-jun, LIU Dai-zhi
(Xi’an Hi-Tech Institute, Xi’an 710025, Shaanxi, China)

Abstract; ARMA parameters can be used as features for discrimination between nuclear explosions
and earthquakes. Current methods for feature extraction are linear and only takes advantage of the
second-order statistic, so the classification accuracy of is not high. To solve this problem, a method
for extracting nonlinear features of nuclear explosions and earthquakes was proposed based on the cha-
otic feature of seismic waves. Firstly, the phase space of seismic waves was reconstructed. Secondly,
the adaptive prediction model based on Volterra series was established in the phase space. Finally, the
model parameters were taken as the features of seismic samples. In the classification experiment of of
nuclear explosions and earthquakes, nonlinear features obtained better performance than linear fea-
tures. Investigated results show that the combination of linear, nonlinear and higher-order statistical
information is critical for the classification of nuclear explosions and earthquakes.

Key words: mechanics of explosion; feature extraction; nonlinearity; Volterra series; chaos; nuclear

explosions and earthquakes
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