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Abstract: In substation environments, acoustic-signature-based unmanned aerial vehicle (UAV)
detection systems have recently attracted significant attention because, relative to electro-optical or radio-
frequency solutions, they can deliver full coverage of the surrounding airspace at substantially lower cost.
In view of the complex electromagnetic noise environment and high requirements for spatial coverage in
substations, a drone monitoring system based on a distributed acoustic array was proposed. The system
employed dual tetrahedral microphone arrays to capture acoustic signals, and a 500 Hz high-pass filter
combined with a log-Mel spectrogram extraction algorithm was designed to suppress current-induced
noise. On this basis, a ResNet-18 detection network was constructed, achieving a drone detection accuracy
exceeding 90% and a false alarm rate below 4% within a 200 m range. To address the instability of time
delay estimation for distant acoustic signals, a time delay continuity judgment and outlier rejection strategy
was introduced, along with a least-squares hyperbolic localization model, thereby improving the drone
localization performance within 100m in practical scenarios. Experimental results verified the

effectiveness of the proposed method.
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Fig. 3 Time-frequency diagram of a typical UAV signal
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