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Abstract: To address the problem of fluctuations in sound source localization caused by environmental noise,
reverberation, and discrete sampling during acoustic monitoring of switchgear partial discharges, this paper proposes
an improved GCC-PHAT sound source localization method. The method uses band-pass filtering to suppress out-of-
band interference, enhances time-delay resolution through parabolic interpolation, and removes abnormal frames using
median absolute deviation. Experimental results show that the proposed method reduces the mean absolute error and
root mean square error by 78.06% and 88.65%, respectively, and increases the proportion of localization within 10° by
14.03%. Under additional noise conditions of 20 dB and 10 dB, the improved method still shows certain performance
advantages. The results can serve as a reference for judging abnormal sound source locations in switchgear partial
discharge acoustic detection.
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