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wavelet transform
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Fig.2 The calculating flow of the wave head arrival time
based on interpolation maximum wavelet coefficient method
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Table 2 The result of the 4 dB simulation experiment
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Table 4 Comparison of time delays using traditional
wavefront extraction algorithms versus the
interpolated wavelet coefficient method
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Table 5 Radiation source localization results
under different algorithms
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Table 6 Comparison of time delay before and after
interpolation using the wavelet coefficient method
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Table 7 Comparison of positioning results before and
after interpolation using the wavelet coefficient method
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Localization of sub-nanosecond pulse radiation sources of partial discharge based on
interpolation wavelet coefficient method

SONG Liang, HE Shaoyin, ZHANG Bohao, CHEN Xiangyu, XIE Yanzhao
(School of Electrical Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: The ultra-high frequency (UHF) radiation source localization method for electrical equipment is a key technology for
partial discharge (PD) localization. PD signals exhibit wide frequency bands (300 MHz-3 GHz), rapid rising edges (the shortest
rise time reaching sub-nanoseconds or even hundreds of picoseconds), which are always accompanied by significant
background noise. These characteristics impose stringent requirements on the sampling frequency and analog bandwidth of
measurement systems. Conventional measurement systems struggle to effectively capture and completely record the rapid rising
edge waveforms of PD pulse signals. To solve these problems, a radiation source localization method based on interpolation
calculation and multi-scale wavelet transform is proposed. This method enables effective detection of rapid rising pulse signal
arrival times under lower sampling rates. Interpolation is applied to the pulse signal, followed by multi-scale wavelet transform
on the interpolated signal. The maximum wavelet coefficient is extracted to replace the original pulse signal. Based on the
maximum wavelet coefficient, the energy accumulation algorithm is used to calculate the signal's arrival time. Simulation
analyses and experimental validations demonstrate that this method significantly improves the temporal resolution of UHF
pulse signals and exhibits robust noise resistance in high-noise electromagnetic environments.

Keywords: partial discharge; interpolation calculation; multi-scale wavelet transform; pulse signal extraction; wavefront

recognition; radiation source localization
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