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Tab.2 Classification results of PD signals
with different £ values

. PR /% b R/ %
kNN FkNN kNN FkNN

1 81.00 85.23 7 78.63 93.73
84.07 87.73 9 75.27 86.97
71.57 89.43 11 72.67 85.93
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Partial discharge pattern recognition based on time-frequency
analysis and 2DNMF
LIAO Ruijin,DUAN Lian, WANG Ke,YANG Lijun
(State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
Chongqing University , Chongqing 400044, China)

Abstract: A hybrid feature exiraction algorithm based on TFA (Time-Frequency Analysis) combined with
2DNMF (Two-Dimensional Non-negative Matrix Factorization) is proposed to identify the defect types of PD
(Partial Discharge). The UHF(Ultra High Frequency) signals of various defect models are measured in
laboratory and AORGK(Adaptive Optimal Radially Gaussian Kernel) time-frequency analysis is then introduced
to represent the UHF signals. The obtained time-frequency amplitude matrices are further compressed by
2DNMF and FKNN (Fuzzy k-Nearest Neighbor) classifier is then applied to recognize the four typical PD
defects. Experimental results show that,TFA describes the time-frequency information of PD UHF signals
effectively;the extracted features reserves most useful information of original time-frequency matrices;FkNN
classifier has a higher recognition rate than those of kNN (k-Nearest Neighbor) classifier and BPNN(Back
Propagation Neural Network),and is easier to expand than BPNN.
Key words: insulation; partial discharge; pattern recognition; time-frequency analysis; two-dimensional

non-negative matrix factorization; fuzzy k-nearest neighbor classifier



