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Fault Diagnosis for Railway Turnout Control Circuit

Based on Group Decision Making

DONG Wei' 2 LIU Ming-Ming" 23 WANG Liang-Shun®* ZHAO Hui'»? GU Xun®

Abstract High speed railway turnout is an important signal device that directly touches the high speed train. However,
it still depends on simple instruments and human experience to deal with the faults of the control circuit. In order to
realize intelligent fault diagnosis for the turnout control circuit, improve diagnosis accuracy and decrease uncertainty that
a single method may bring about, a fault diagnosis method based on group decision making strategy is proposed. Firstly
11 typical fault modes and 8 corresponding fault features are summarized according to the characteristics of the control
circuit. Secondly, fuzzy theory, neural network and support vector machine (SVM) are adopted to conduct the diagnosis
process, respectively, then group decision making strategy is introduced, which regards the above three methods as three
different experts. Ultimately, the final comprehensive diagnosis result is achieved by utilizing the group cardinal utility
method on the three experts. Simulation result shows that compared with all three individual methods, the proposed
method achieves a better performance on the diagnosis accuracy, indicating that the proposed method can integrate the

advantages of the three methods and have a great application prospect in the field.
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Fig.1 Control circuit of ZDJ9 type switch machine



6 1 TR AT He TR PR SR %47 1) P e e 2 W 7 72 1007

Ry W TR WA Al o5 2
1.2 EREFBEESES R

70 A ) P ) 42 YR 2 £ ) P )
A BLS3 DAy 5 P9 AR PR B R 3 AN A PR B
SO YRR, B0 IR, ASCE X 10 K ZDJ9
R SRS, Bk 1 s,

R R R R

Table 1  Fault of turnout control circuit
ID Eitipuy
A0 To b
Al T X1 SCHEINTE
A2 =W 1DQJ Wik
A3 %W IDQJF Wik
A4 R, JTi%
A5 TR AR L ST LR
A6 AR ST
AT SO S
A8 HH R ST
A9 AR S K
A10 V & RIT iR

Shy SEBILIE 70 4 I PR R 12 W, AR SC R BRI T
AT AR B 8 ANHURERFAE, 233 A FELBH. Ry W iy (1) AS U
Wk, FPH Ry Mo ) I H s, 4RHas 1~4 2
ATU LA, 4RHLES 1~ 4 ZRIE BRI, g
X1~ Xy WAL, 7388t Xy ~ X, HHEIHE,
B Xy~ X5 AZIHE, 8t X, ~ X5 M
WHE. ¥ EA1e A Bl, B2, ---, B8, A A2k
LR AR (B AE .
2 ETR—FHEHEISH
2.1 ETFIRMFEERBEISE A

il e ML Y 2 L B B 12 T R A R R R
Tk, FLAT TR B L TR AR TR A A BB AR B b < Bt
AT PR P s 0 R 2 W (AR . (HER X R 2 R 4
B R MR 12 T I 3K — 7 VA 2 W (R I R A
RO I A LAVREAff S I A e . R B 308 7 2 o v
R FRIRE 5, A S RO BR ) 7EA% G - ik i) 2
it b S B P B T ROR - L ) R 2 W vk
FOTE AR E 2 B,

HAL O

W 1. B HES W hA

HR T )30 22 4 1) L i Wb o b, RS B
= {B1,B2,B3,--- , B8} K7~ 7 ¥ i o 1% i i

PIERRIELE, BN, H4EAR A = {A0,A1,A2, -,
A10} FoRIE PR 11 P b a4, W
AR S A i

T
[ 7 mug | ewes
w%ﬁﬁ‘ e
[ e
. i
PR
Wﬁﬁﬁ‘ S T Ll Lt e TR

Pl 2 R T A0R 5 L I B 2 Wi A ]
Fig.2 Flow chart of fault diagnosis based on

fuzzy dictionary
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Table 2 Fault dictionary for ZDJ9 turnout

control circuit

M Bl B2 B3 B4 B5 B6 BT BS
A0 50 21 57T 22 57 22 0 0
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Fig.3 Distribution of membership functions of eight characteristic quantities
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