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Table 1 Genetic operators in four algorithms
Operator MEDEGA DEGA RGA SGA
Selection Combination of feature weight g 1 election Combination of feature weight = p 1 (election
values and fitness values and fitness
Crossover One-point crossover One-point crossover One-point crossover One-point crossover

Mutation Differential mutation

Differential mutation

Uniform mutation Uniform mutation
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Fig. 5 Average values of different population sizes with four algorithms
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Table 2 Comparison of reliability and solution speed
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Table 3 Basic parameters of bearing 6206
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Table 4 Sample data sets of rolling bearing fault diagnosis

Dataset Number of features Number of samples
All CV 13 1907
1500 CV 13 462
1 800 CV 13 474
2 000 CV 13 475
2 400 CV 13 496
All CH 13 1907
1500 CH 13 462
1 800 CH 13 474
2 000 CH 13 475
2400 CH 13 196
8
Fig. 8 Feature weight values
, »S9 S11
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, 5 o Weka
s
9 R Weka J48
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Table 5 Selected feature subsets obtained by four
algorithms
Algorithm
Dataset
MEDEGA DEGA RGA SGA
All CV 2,8,9,10,11 2,8,9,11 2,8,9,11 2,9,11
1500 CV 7,8,9 7,8,9 7,8,9 7,8,9
1800 CV 7,9,10,11 7,9,11 7,9,11 7,9,11
2 000 CV 1,7,9,10,11 2,7,9,10,11 7,9,11 9,11
2400 CV  7,9,10 8,9,10 8,9,10 8,9,10
All CH 2,7,9,11,12 2,8,9,10,11 2,8,9,11 8,9,11
1500 CH 2,8,9,11 2,8,9,11 2,8,9,11 8,9,11
1800 CH 7,8,9,11 7,8,9,11 7,8,9 7,8,9,11
2000 CH 7,8,9,11,13 2,8,9,11 7,9,11 9,11
2400 CH 8,9,11,12 7,9,11 7,9,11 8,9,11
9 4

Fig. 9 Classification accuracy by four algorithms
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Table 6 Selected feature subsets obtained by single
criterion and multi-criteria
Algorithm
Dataset Inter-class and
MEDEGA RelielF Jeretass an
intra-class
All CV 2,8,9.,10,11 7.8, 9,11,13 2,9,11
1500 CV 7.8.9 7.8.9 8.9
1800 CV 7,9,10,11 7.8,9,11 8,9,11
2 000 CV 1,7.9,10,11 7,8,9,10,11 10,11
2 400 CV  7,9,10 8,9,10 8,9,10
All CH 2,7,9,11,12 7,8,9,11,13 2,8,9,11
1500 CH 2,8,9,11 4,7,11 1,7.8,11
1800 CH 7,8,9,11 7,8,9,13 8,11
2000 CH 7,8,9,11,13 3,4,9,11,13 7.9,11
2400 CH 8,9,11,12 7,8,9.,13 7,11

11

Fig. 11  Classification accuracy by single criterion and

multi-criteria
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Feature selection method based on differential evolution and genetic algorithm with
multi-criteria evaluation and its applications

GUAN Xiaoying, CHEN Guo™ , LIN Tong
College of Civil Aviation, Nanjing University of Aeronautics and Astronautics , Nanjing 210016, China

Abstract: In order to make a whole evaluation to the selected feature subset, which improves the reliability of the best subset
and the speed of its searching, the paper presents a novel feature method based on differential evolution and genetic algo-
rithm with multi-criteria evaluation. This algorithm is used to evaluate the feature subset by the multi-criteria evaluation.
Meanwhile, the improved genetic operators were proposed, which improves the selection operator and the mutation opera-
tor. Designing the selection operator with a combination of feature weight values and fitness is beneficial to selecting the in-
dividuals which contain the high fithess and important features from the population. In addition, it introduces differential strat-
egy to improve mutation operator, which improves the diversity of evolution population and searching efficiency. Finally,
simulation example tests the validity of the proposed algorithm. The validity of the proposed method is also verified with roll-

ing bearing fault diagnosis.

Key words: feature selection; multi-criteria; differential evolution; genetic algorithm; rolling bearing; fault diagnosis
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