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Power Quality Detection and Recognition Method Based on Empirical Wavelet Transform and

Improved S-transform
LI Ning, WANG Ruyue,ZHU Longhui

(School of Electrical Engineering ,Xi’ an University of Technology ,Xi’ an 710048, Shaanxi , China)

Abstract: In order to analyze the power quality problem of actual power network under the influence of
uncertain interference factors, a power quality detection and recognition method combining empirical wavelet
transform (EWT) and improved S-transform was proposed. On the one hand, the frequency, amplitude and time
parameters of the AM-FM component were accurately extracted by using the EWT joint normalization direct
orthogonal (NDQ)algorithm and singular value decomposition(SVD)algorithm. On the other hand, considering the
instantaneous amplitude fluctuation of the EWT algorithm in the high noise environment, the improved S-transform
was introduced to extract the time-frequency information of power quality disturbances under the high noise
interference. Finally, based on the disturbance feature vectors extracted by EWT and improved S transform, the
power quality disturbance recognition classifier optimized by the support vector machine (SVM)based on improved
particle swarm optimization (IPSO) algorithm was used to accurately identify the disturbance types. Simulation and
experiments show that the average recognition accuracy of the proposed method is 93.23% in the case of composite
disturbance recognition and classification,and it can accurately identify four kinds of measured disturbance signals.

Key words: power quality ; disturbance detection and identification; empirical wavelet transform (EWT) ; fast
multi-resolution S-transform (FMST) ; improved particle swarm optimization (IPSO) ; support vector machines
(SVM)
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Fig.3  Flow chart of power quality disturbance
detection based on FMST
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Tab.l Parameter detection of composite power quality disturbance

PeshZem BRI IR e (b 2 (H) EWT-NDQ (b £ {8) FPRIIN A/ He EWT-NDQ/Hz
HEAT 1.000 0 0.998 9 50.00 50.00
SR 0.1500 0.149 7 250.00 250.04
7Y 0.100 0 0.098 5 350.00 350.43
11 0.050 0 0.048 7 550.00 551.83
PeahZem SRR e (bR £ (H) B (bR £ 1) SRR 2 RAME s SRR ARl RIS
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Wan e, e, RO e W SRR s
(bR fH) (bR &A1)
BAIRG 800.00 802.49 1.5 1.478 9 0.140 0 0.140 0 0.160 0 0.140 0
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Tab.2  Parameter detection of measured composite power quality disturbance
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Fig.9 Measured composite disturbance analysis diagram of FMST
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Tab.3  Recognition effect of composite power quality

disturbances (different noise environment )
TBIAER R /%
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