B3 3

WL R R
- 430 - JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION

Vol.31 No.3
2017 43 A

DOI: 10. 13382/j. jemi. 2017.03. 015

3T (R R 55 0 0 AL P B AR A T

rH

TR L %

(PERAR  HLE TP AR 610500)

B OF AR ML R BB A2 T P 2 BB R T L A XA, Bt — o 235 5 ) 35 AR R SREARS 1005400 R i e a2 i ) D7
o SNRAE TN AL FL B Y IR T A 5 A T (B A 8 5 R R S AL i F) A HEA /N 8 3 i R BBORR 45017 ) BE A i, e
R H RE VR DAy X IS ) B AT 5 5 ) P R SRR 14 00 S DI RE X ri Bt (B st A T I (7 LA SRR T A ORI T 45

UL B AN RIS A A AR A, By o AL B R T 28R

KR ML SIS T R 5 /N AT 5 DR SRR
hE S %S TN707 SCHRFRIRAS . A

ERIREZH S LN 510.10

Analog circuit fault diagnosis based on cepstrum and decision tree
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Abstract: Aiming at the problem of parametric fault diagnosis in nonlinear circuits, an approach utilizing cepstrum and decision tree is

proposed. Firstly, the acquired fault response signals are converted by cepstrum. Then, the wavelet analysis is used to decompose the

converted data and the energy is taken from different frequency bands. Finally, the obtained fault features are inputted into decision tree

to identify different faults. The simulation results show that the proposed method can extract the fault signature effectively and can get a

good diagnosis result.
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Fig. 1 Wavelet decomposition
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Fig.2 Flow chart of fault diagnosis
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Fig.3 The circuit of state filter
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Table 1 The state filter’ s fault modes

L A S R 1 V3R 1 kHz (IESZ {55,
PR ITCR I 75 22V B Ol 5% , H B AL A I ROIR S AR

PR FE7 RS, OB 8 T 1 HHS  CfAR  ER B
. § o i 1 NF _ _
fj*iFH PSPICE i—Fk#FX#’H(ﬁ/iﬁ(ﬁ%%E@iE#ﬁﬁﬁﬁi*ﬁ 2 C, - 0.02 pF 0.016 uF
AT 50 ¥k Monte Carlo 770, 76 V, Ab G MISH 15 5 , 76 3 ¢ 0.02 uF 0.024 uF
V. AbSRAE 1000 1 Fi FE £ 5 S A , B4 275 5 . e e ohe
7 ALEAT SO A BEA 5 5 10 HFAE SO o % 3R 42 ) 9 o I 6 R, 10 k) 8 k)
7 R, * 10 kQ 12 kQ)

R T AT SRS A, 45 R N 4 PR




T (B 38 R SRR B A DL PR B 2 -433 -

%3
A 5 B T I
005
0_,
Emm- ;
= 010}
= 015t
002565704 06 08 10 12 14 16 18 20
I i) /s x10-3
a0 T3]3 A 460 i (1) PP 38 R 1)
> 005}
B or
F 005} | ]
B y y i B n 1
Sl 06 08 10 12 14 16 18 20

0 02 04
IKF 17/ <10
K4 BEESEE

Fig.4 The waveform of voltage signal
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Fig.5 Partial wavelet energy spectrum fault features
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Fig.6 The fault diagnosis results
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Table 2 The fault diagnosis results
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Table 3 The diagnostic comparison
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