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I. Abstract

The wide proliferation of drones has posed great threats to personal privacy and public security, which makes
It urgent to monitor the drones In the sensitive areas. In this paper, we develop a systematic method for drone
localization and tracking by using acoustic arrays. Specifically, we develop a time difference of arrival (TDOA)
estimation algorithm based on Gauss priori probability density function to overcome the multipath effect and the
low signal-to-noise ratio (SNR), and design a localization method by making full use of the TDOA estimation

results, followed by tracking the drone by Kalman filter.

II. System deployment

A. System overview
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The system consists of two tetrahedron-shape acoustic
arrays and a processing center. The acoustic arrays are
used to sample the surrounding acoustic signal
periodically and the processing center Is used to
control acoustic signal sampling, to access the data
and to run the localization and tracking algorithms.

B. Acoustic array model

Acoustic array-1 Acoustic array-2
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The acoustic array model consists of two acoustic arrays.
The distance between the two acoustic arrays iIs 14m.
All the sensors have been waterproof treated in order to
work well under rain and snow weathers. Meanwhile,
windproof covers have been installed on every
microphone sensors to weaken the influence of low
frequency wind noise.

II. Drone localization and tracking methods

A. TDOA estimation
The GCC-PHAT I1s used to calculate the TDOA:
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We construct a GPDF as following:
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The new CPDF at time k can be given by:
Iixmxn (z', k) =Gppr (r, k) R, , (7,K)

The TDOA result at time k can be given as:
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IV. Conclusion
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B. Drone localization and tracking

According to sensor pair Mic-m and Mic-n:
O = HSm _SOH_HSn _SOH

We can transform the equation as:
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The final Ioca_ltio_n of the drone can be obtained as:
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Apply Kalman filter to get the drone’s trajectory.
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The longest distance has reached more than 100m
with the SNR lower than -5dB. From these two
figures, we can see that more than 95% of the
estimation errors are lower than 6m and 80% of the
estimation errors are within 2m.



