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An auto detection algorithm based on slowness estimation for
infrasonic array signals and its application

CHEN Hu-hu, WANG Tong-dong, SHEN Xu-feng
(Northwest Institute of Nuclear Technology, Xi’an 710024, Shaanxi, China)

Abstract: An auto-detection algorithm based on slowness estimation is presented for infrasonic array signals to overcome
the low performance of STA/LTA detection algorithm and the high false-alarm rate of PMCC algorithm. The principle
of the algorithm is introduced by following descriptions of slowness estimation in time domain and wave number do-
main. Tactful compensations are made for this algorithm to reduce computation time, for which a series of simple de-
tection algorithms are used before running the main algorithm to eliminate the apparent noise. Thus a hybrid detection
algorithm is finally implemented to achieve high performance in real time. The results of applying the hybrid detection
algorithm to signal detections of an experimental infrasound array in Xinjiang show that a better performance with the
false-alarm rate of 4% and the missing alarm rate of 5% has achieved, and so the problem on high false-alarm rate of
traditional detection algorithm is solved. An inference can also be drawn from the detection results, such as from the data
acquired by a regional seismic net in association with 2-3 infrasonic arrays, the regional manmade explosion events can
be monitored and distinguished easily from true earthquake events.
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Fig.1 Principle of slowness estimation
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Fig.2 Suspicious infrasound from rocket launching
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Table 1 Detection bulletin
al I 1] IS MR EIE fEMRLE 1B B
131 2014/05/15 22:14:26.5 1575 240.1 0.019 3.1 73 104
131 2014/05/15 22:15:185 155.1 286.7 0.008 1.3 1.7 104
131 2014/05/15 22:15:54.5 151.2 272.40.016 1.2 99 045
131 2014/05/15 22:16:27.5 151.0 289.1 0.022 1.4 9.8 045
131 2014/05/15 22:16:55.5 149.7 276.1 0.033 1.3 9.6 0.2-5
131 2014/05/15 22:17:19.5 1519 273.2 0.043 13 59 04-5
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Fig.3 Signal azimuth varying with time
The beginning of signal time is 2014/05/15 22:14:26. The signal azi-
muth decreasing gradually with time indicates that the signal source is
moving east or north
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Fig.4 The procedure of hybrid detection
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Fig.5 A group of signals from a mining explosion
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Fig.6 The detected infrasound in a certain area in Xinjiang
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