%8 I T Vol.48 No.8
2020 4E 8 H ACTA ELECTRONICA SINICA Aug. 2020

e 2 1 T 25 20 0 2 R AR 27 BN B

RHE IR, LR, B L 4 4
(1. IR AR B TR 5 A sk2Ebe, ) A 1L 528000 2. HTH R K2 A s k2w, Wiipi 310018
30 AR T LA A B I S R4l TR BRWE ST ARG, T AR 528000)

f# E. fLGEIu i (Principal Component Analysis, PCA) AHXS EIC/T4F 2 TG0 1L R T B EIZ Wik b,
TR SR R ARG AT (5 B, fEAS U NS LIS T 5 FLIR2E 53 D02 IRV RIGR 22 25 18] Bl M B AR AS
FUFEIr AR . TRBE 27 I A IR T3 1A JC ) T, TR BE 2 > 22 JZ I 28 0] A 1 A TR PR 2L 45 3, (EAS HL 4 mT i
BEPE, AU VI ZRAS TG B LB AT IR XE. ASSCHR H — P 2000 JEAR L TR 2 ) AR & i B2 BT 1%
TEJ PCA JEfify ey 4 PR, A5 e i 2 18] iR RER IR A5 B e 4r 2k, HLA& TR . B A7 L SE 30 o i %
WY, AR SC7 IEREFIWT 1 FL 58 PCA JEak A ) el VAR, B iy 1 ke Gl g 6 1 3, EL L8 T A

KR  DHmYE; Touob; BSOS MEZ

hESES: TP273 XERFRIRAD: A XEHRS: 0372-2112(2020)08-1647-08
B FF3# URL: hitp.://www. ejournal. org. cn DOI: 10.3969/j. issn. 0372-2112.2020. 08. 026

Sample Space Based on Multi-level High Dimensional Feature
Representation Micro-fault Diagnosis

ZHANG Cai-xia'”* ,WANG Zi-han’ ,WEN Cheng-lin*, LIU Guo-wen'” , YU Wei'"
(1. School of Machatronic Engineering and Automation , Foshan University , Foshan , Guangdong 528000 , China ;
2. Automatic School , Hangdian University , Hangzhou , Zhejiang 310018 , China ;

3. Guangdong Province Smart City Infrastructure Health Monitoring and Evaluation Engineering
Technology Research Center , Foshan ,Guangdong 528000, China )

Abstract. Traditional principal component analysis, relative principal component analysis and other multivariate statis-
tical methods based on threshold to do the fault diagnosis. Since multivariate statistical method is an equivalent representation
of the original space, it does not add any amount of information,, making it difficult to diagnose minor faults. And the original
space is reduced dimensionally into the principal component space and the residual space,so that the tiny information cannot
be fully expressed. Deep learning has been successfully applied in pattern recognition. However , multilevel networks of deep
learning represent linear combinations of details but do not have explanatory. Only with the result of training without theoret-
ical basis, it is difficult to carry out mechanistic analysis. This paper presents a fault diagnosis method which combines PCA
thought and deep learning thought. Based on the original PCA , this paper first expands and then reduces the dimension, mak-
ing the inexplicit information in the original space fully expressed and interpreted. Theoretical and simulation experiments
show that this method can judge the minor faults which cannot be detected by traditional PCA ,improve the detection rate of
fault detection and have interpretability.
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