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Fig.1 Principle of discrete stationary wavelet transform
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Fig.2 Schematic diagram of chromosome encoding
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Fig.3 Principle of adaptive optimal feature selection
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Fig.4 Schematic diagram of stationary wavelet decomposition
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Table 2 Results of feature combination optimization
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Table 3 Results of power-quality disturbance classification by different methods,

before and after feature combination optimization
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after feature combination optimization
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ML-RBF  20.239 16491 18.52 8.152  7.984 2.05
ML-KNN 2217 2138 3.56 2294 2254 1.43
Binary-SVM  4.525 4.482 0.94 0.925 0.849 8.14
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Feature combination optimization for multi-disturbance classification
of power quality
QU Hezuo',LIU Heng?, LI Xiaoming', HUANG Jianming'

(1. School of Electrical Engineering, Wuhan University, Wuhan 430072, China;

2. State Grid Hubei Xiaogan Power Supply Company,Xiaogan 432000, China)
Abstract: Aiming at the difficult classifier training and low classification accuracy of power quality disturbance
classification due to the redundant feature parameters,an optimization method based on the improved genetic
algorithm is proposed for the feature combination,which carries out the wavelet transform to extract the
improved wavelet energy entropy as the primal feature for each layer of signals,constructs a fitness function
based on Euclidean distance,applies the improved adaptive genetic algorithm to optimally select and com-
bine the primal features as the optimal feature combinations for the power-quality disturbance classification.
Single and mixed power-quality disturbances in different noise conditions are classified by three multi-label
classifiers (Binary-SVM ,ML-RBF and ML-KNN) respectively,and the simulative results show that,the proposed
optimization method of feature combination effectively improves the training speed and classification accuracy
of different classifiers.
Key words: power quality; wavelet transforms; genetic algorithms; feature combination; multi-label classi-

fication; classifiers



