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Recognition Method of Partial Discharge Type of Transformer Based on
Wavelet Transform and Hog Feature
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Abstract: The damage degree of transformer insulation caused by partial discharge (PD) will vary from one
type to another type, so correctly identifying PD type is very important for evaluating the insulation status of the
transformer. A PD pattern recognition method based on wavelet transform and histogram of oriented gradient(HOG)
features was proposed. Firstly, three typical PD models were designed according to the structure characteristics of
insulation defect in transformer and the PD experiment platform of transformer was built to collect PD signal by
pulse current method. On this basis, the time-frequency (T-F) spectrum of PD signal was obtained by wavelet
transform and then was grayed and normalized. Finally, the characteristic parameters on the T-F spectrum of PD
were extracted by HOG algorithm and putted into classifier to realize PD pattern recognition. The experimental
results show that the method has good performance for PD pattern recognition of transformer, and the average
recognition accuracy is up to 98%.
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Fig.2 Three types of partial discharge experimental models
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Fig.3  Partial discharge experimental platform
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Tab.1  Recognition accuracy of different wavelet

decomposition reconstruction layers
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Fig.4 Time-frequency spectrums of partial discharge
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Tab.2 HOG parameters and image resolution selection

BRI AR cell /N SRR %
4x4 86.12
32x32 8x8 90.03
16x16 87.47
4x4 87.26
64%x64 8x8 94.56
16x16 92.23
4x4 91.13
128x128 8x8 95.07
16x16 92.22

44 HEJ|[RNER

Zi D RTIR BT 0.7:0.3 IHFEAR B A
R db3 /N R AR S AT 10 )2 /N AR e
AR, XA S A A () A S 2R 4 J e e A i ]
AT HOG FFAEB I, K42 I 4R AIE [r] k26 A 31 SCHe
] & Al (support vector machine, SVM ) £ il 43 25
I ) AL 7 #h 4 W 4% (back propagation neural
network , BPNN) 4 10 73245 Al RF 5 il 5 2 2 Xf
JRy v 2 Y AT R TR, A ) 2R 4 Y
il FRCR , HAR S SRk 3 R

®3 BETARSEBHOBIMMBER AR EHE

Tab.3 Recognition accuracy of partial discharge

pattern based on different classifiers
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B A
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F 97.96 92.06 94.15
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Tab.4  Comparison of recognition performance under

different time-frequency transformations
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