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Locate the sniper with sound sensors
M. Masoud Ali Ali"

Summary

Sniper locating methods fall into two distinct
subcategories - Estimation, which determines where to fire,
and Detection, which determines whether the detected signal is
sniper fire or noise. Both problems depend mainly on the
acoustic signals from one or several shots, which can be
detected, and when captured by the acoustic sensor nodes.
These measurements can then be used to estimate where the
shot was fired.

In this study, we used MATLAB to generate a sample of
Muzzle Blast (MB) burst signal arrival time measurements,
which we used to calculate the time difference of arrival
(TDOA) between the sensors. Using a model based on TDOA
data, we were able to determine the Angles of Arrives (AOA)
shot angle and implement a maximum likelihood method to
estimate the sniper's position. We then investigated the effect
of different sensor node arrangements, as well as coefficient
variance, on positioning accuracy. In addition to guesswork,
we used the triangular road test to explore the sniper location
and the Neyman-Pearson lemma (NPL) hypothesis to
distinguish sniper shot from noise.

Keyword: locating - Sniper - acoustic sensor - time-of-arrival
difference (TDOA)

* Engineer: Masoud Ali Ali, PhD student at Al-Baath University -
Faculty of Mechanical and Electrical Engineering - Department of
Electronics and Communications Engineering - under the supervision
of Prof. Dr.. Shehada Al-Mousa
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