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Study on cubic correlation improvement based generalized cross
correlation time delay estimation method of supersonic waves
detection method for location partial discharge

LI Dahua', KONG Lingfeng', GAO Qiang', YU Xiao', DU Yang’
(1. School of Electrical and Electronic Engineering, Tianjin University of Technology , Tianjin 300384, China;,
2. Tianjin Sanyuan Electric Power Intelligent Technology Co. Ltd , Tianjin 300409, China)

Abstract: In the existing ultrasonic positioning method of partial discharge for switchgear cabinet and other electrical
equipment, time difference of arrival (TDOA) method has been widely used due to the advantage in positioning
accuracy and technical implementation. Considering that the time delay estimation algorithm plays a leading role in
the whole positioning system, the basic correlation, generalized correlation, quadratic correlation and other time delay
estimation algorithms are analyzed in this paper. Then, based on the quadratic correlation, a new method, named the
generalized cubic correlation time delay estimation method is presented by performing once more correlation again
with new designed weighting functions. Finally, an experimental platform of switch cabinet is built to test the above
methods and make comparative analyses. The performances of various algorithms are analyzed and compared. The
results show that the generalized cubic correlation time delay estimation method has better advantages and better anti-
noise performance than other algorithms in relatively strong noise environment.

Key words: partial discharge; ultrasonic positioning method; time difference of arrival, time delay estimation
algorithm
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Table 1 Delay estimation errors of various correlation algo-
rithms under different SNRs (unit :ms)

A -15dB -10dB -5dB 0dB  5dB
JEREEARE 0192 0.117  0.047  0.036  0.025
TR 0.153  0.075 0.038 0.028  0.021
ERVCIEPS 0.124  0.058  0.026 0.023  0.018
=W 0092 0051 0.024  0.022  0.016
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Table 2 Time-delay estimates of various correlation algo-
rithms at different SNRs (unit :ms)

R NEiY -15dB -10dB -5dB  0dB  5dB
JEREEANE 0269 0176 0.191  0.207  0.205
TR 0254 0215 0207 0.193  0.196
ZIRAAR 0.179  0.189  0.194  0.195 0.204
=W 0218 0212 0208 0204 0.197
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