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Fault feature selection method of gearbox based on Fisher Score and
maximum information coefficient

ZHAO Ling', GONG lJia-xing', HUANG Da-rong"t, HU Chong?

(1. College of Information Science and Engineering, Chongqing Jiaotong University, Chongqing 400074, China;
2. Chongqing Micro Standard Technology Co. Ltd, Chongqing 401121, China)

Abstract: Aiming at the problem that it is difficult to select multiple fault features of gearboxes in industrial environment,
a new fault feature optimization selection method combining Fisher Score and maximum information coefficient (MIC) is
proposed. First, considering about uneven distribution and overlapping of multi-fault features, the Fisher Score calculation
method is used to construct the ranking rules of the importance of the feature indicators. Second, based on the impact of
redundant features on the effective feature representation, the maximum information coeflicient is used to update and rank
redundant features. Then, taking classification accuracy as the judgement basis, using the support vector machine (SVM)
theory, a fault feature optimization selection method combining Fisher Score and maximum information coefficient is
established. Finally, the UCI standard data set and the gear failure simulation data set are used to verify the effectiveness
and engineering practicability of the proposed algorithm. Comparative analysis of simulation experiments shows that
compared with the traditional mRMR and reliefF methods, the number of feature subsets proposed is moderate and the
accuracy is higher.
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reliefF REAE 35 1 I 2R 85 Fh i 3% R AIE 148, OF
W B H I RRAE 142 R SR AT DR, e
TR FREE RNK 2 PR,

R2 WRHIEFHERNIKESR %
Huih sk JiEFE mRMR reliefF  Fisher-MIC
accuracy  79.17 87.50 83.33 91.667

B RFAE S

FFAEAL 30 23 5 8

FH 2 2 B0 s, 0 LU RRAE e 2 00 S5 1) o 2K B AT
T, AR 34 58 A R U AR AU B o 3 T PR AR AR E A R
79.17 %; 5 7 % Fl mRMR. reliefF } Fisher-MIC %3 4iF
TR AT R L £ )5 PR AT 70 R IR R 3 H
Fir 42 57, A b T mRMR Fl reliefF 75 V4110 5, A SC 7%
VRFAE 3 AN HOE L% Bt R AIE 73 0 2R R0
BT
4 & #®

1) X} Fisher Score T35 52 &0t J&, 18 8T (R 5E
FEVEA HEI, THE B AR SR B LB B I E .

2) Wi RAE B R BTN RHIEAR I, Be A 20
PR RHIE S5 R AIE 22 18] 1) 5% 2 A 78 TUARFFAE.

3) (ELER LRSS 16 2 B LGl b, A ] SCHF 1) &

BURTRHAIE 7~ B BEAT PR, 38 tH S DU AR AIE T4, Sfie it 1
filter A1 wrapper (4L 55, 5 1% 4t mRMR Al reliefF J7 %
XFEE, FA R TR RN AL
BARASOTFAR R | — g (B YIE N T
AT 0 A W O A, 7 LAt — e B iR AR K, 7047
FE— 5E 0] /L e KAB B R BOVP A R AR 2 18] ) TU AR 1
) B i, AT e AR S B 1 0 7% J8. A ST B Rl
TEAEMEX 7 T AT 7T, B T 0, R 5 S0 aa .
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