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Study of a generalized cross-correlation time delay estimation
based acoustic positioning algorithm

JING Si-yuan', FENG Xi-an', ZHANG Ya-hui’

(1. School of Marine Science and Technology, Northwestern Polytechnical University, Xi’an 710072, Shaanxi, China;
2. Huayin Weapon Test Center, Xi’an 714200, Shaanxi, China)

Abstract: To solve the low precision problem of acoustic positioning for ground targets in low signal noise ratio (SNR),
this paper puts forward an acoustic positioning system based on the generalized cross-correlation method. The practical
application of the generalized cross-correlation algorithm is studied according to the calculation formulas of the planar
four-element array positioning method. Owing to the fact that the spectrums of environmental noise, military target
drone and civilian target drone are possibly similar, using the general window filtering method to reduce noise could
weaken the target acoustic intensity greatly. However, the high accuracy and good stability could be achieved by using
the generalized cross-correlation time delay estimation method, in which the difference of time delay is obtained by cal-
culating the peak of the cross-correlation function between the signals from two channels. In the low SNR condition, the
computer simulations show that the adding filtering window method makes lower localization accuracy, but the use of

the generalized cross-correlation method can get more precise positioning coordinates.
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Fig.1 Planar four dot matrix diagram
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Fig.2 Principle diagram of the generalized cross-correlation based time
delay estimation
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Fig.3 Acoustic target waveforms before and after filtering
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Fig.4 Generalized cross-correlation function diagram
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Table 1 The effects of signal to noise ratio on the estimate errors of the
two algorithms
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Fig.5 Comparison of the target coordinates obtained from two
different poisoning methods
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