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Discrimination algorithm for underground explosions in
a fixed site based on the similarity of wave envelopes
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Abstract; This paper presented a discriminant algorithm based on the similarity
of wave envelopes to discriminate seismic events in the same site. The events in
a fixed site were analyzed to evaluate the discriminating performance for under-
ground explosions. The result shows good performance. When the false alarm
rate is about 6. 3%, the misclassification rate for explosions with inter-distance
smaller than 15 km is only 0. 5%, and that for explosions with inter-distance of
15—30 km is about 5. 0%. Comparison with the result from the algorithm
based on waveform cross-correlation indicates that the method in this paper can

discriminate explosions with much larger inter-distance.
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Fig. 1 Comparison of waveforms of two explosions, as well as correlation between their envelopes
(a) Waveforms and envelopes of the explosion on 28 January 2010; (b) Waveforms and envelopes of the explosion

on 9 April 2009; (c) Correlations between pairs of waveforms; (d) Correlations between pairs of envelopes
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(a) 2010-01-28 5 (b) 2009-04-15 5
(c) 3 (d)
Fig. 2 Comparison of waveforms of an explosion and an earthquake,
as well as that between their envelopes
(a) Waveforms and envelopes of the explosion on 28 January 2010; (b) Waveforms and
envelopes of the earthquake on 15 April 2009; (c¢) Correlations between pairs of waveforms;

(d) Correlations between pairs of envelopes
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3
Fig. 3 Distribution of seismic events for identification and stations

Triangles denote stations, asterisk denotes the explosion on 15 April 2010, red dots

denote other explosions, and blue dots denote unknown events

4

Fig. 4 Relative location of known explosions

The asterisk denotes the explosion on 15 April 2010, and blue dots denote other explosions to be identified

(

, 240°).
, 317, 60% ;
. 87% M,<2.0 . 5

s 2010-04-15
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Fig. 5 Relationship between envelope correlation coefficient of net average and inter-distance of

corresponding event-pair. The dots denote known explosions, and the squares denote unknown events

6 (4—8 Hz)
Fig. 6 Comparison of waveforms of known explosion with those of abnormal

unknown events (4—8 Hz band-pass filtered)
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