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Method for Train-Ground
Wireless Communication Unit Based on Fusion

Fault Diagnosis

of Rough Sets and Evidence Theory

TU Jiliang , PAN Hongliang , DONG Decun , LUO Yanfen
(College of Transportation Engineering, Tongji University, Shanghai
201804, China)

Abstract: Under the condition of inconsistent fault diagnosis

information, fault diagnosis reasoning fusion strategy
integrating rough sets and evidence theory method for train-
ground wireless communication unit of communication-based
train control (CBTC) is proposed. By using rough sets,
redundant part of characteristic data is eliminated and
irrelevant indispensable characters are extracted. Then, a
decision network with different reduced levels is constructed
to denote the fault diagnosis problems of the train-ground
wireless communication (TGWC) unit by way of the definition

of the rule confidence and coverage degree. Finally, a fault
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identification mechanism based on evidence theory is
presented to process fault data collected by various sensors
and exactly match them with diagnosis rules. Results show
that with the diagnosis model, the ability of model fault

diagnosis is improved with strong practicality.
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Tab.1 Fault diagnosis decision table
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x3 26 1 2 2 1 0o 1 2 1 1 0 3
g 30 1 2 2 1 0 0 2 1 1 0 4
xs 24 2 1 2 1 1 1 0 1 1 2 5
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x7 16 1 2 2 0 1 1 0o 0 o 2 7
xg 12 2 1 2 1 0 1 2 1 1 0 8
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Fig.1 Fault diagnosis decision network
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Tab.2 Confidence and coverage degree of the

node (¢;,c¢q) and ¢,
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c1=0,c6=1—>d=1 1.00 1
c1=1l,c6=1>d=2 0.42 1
c1=1l,¢6=1—d=3 0.36 1
c1=1l,c6=1>d =7 0.22 1

(c1sc6) c1=1,c6=0—>d=4 0.60 1
c1=1,¢6=0—>d=6 0.40 1
c1=2,¢c6=1—>d=5 0.67 1
c1=2,c6=1—>d=8 0.33 1

c1=0—d=1 1.00 1
c1=1—-d=2 0.25 1
c1=1—-d=3 0.21 1
c1=1—-d=4 0.25 1
c1 c1=1—-d=6 0.16 1
c1=1-d=7 0.13 1
c1=2—d=5 0.67 1
c1=2—d=8 0.33 1
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Tab.3 Data throughput attributes b/s of the trail information
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mi({hy})=0.9%0.4=0.36; m;({hy})=0;

my ({hyy hys hs}) =1 = my ({hy ) —
mi e ) = ma s heshy ) =1-0.54—-0.36=
0.1;

My ({h1})=0.3%0.54=0.162; m,({h,}) =
0; my({hs})=0.138;

My ({Nyshyshg))=1-0.162-0.138=0.7;

ny
1
K = =1.22 (D
1- > mi(ADm,(B)
A;NBj=o
m(A) = K >, mi(ADms(A), A+

A;NA; =4

(2)

TRARSE 55 RS RDRE S RN UE 5 B0 ) 7 b G 5 1R A5 T e 12 873
Bel(A) = > m(B) 3)

BZA
PI(A) = 1-Bel(A) = >, m(B) (4

BNA+o
20D ~ () ] 3 3l 3545 45 1R ) 5 AT R (L
AL JSE PR B {2 X ) L 4.
m(hy)=1.22%(0.54%0.162+0.54 % 0.7 +
0.1x0.162) =0.588; m(hy) =1.22%(0.36 X0 +
0.36%0.7+0.1x0)=0.307; m(hy)=1.22x
(0%0.138+0%0.7+0.1x0.138) =0.0168;

Bel(hy)=m(hy),Pl(h,)=1-Bel(h,)=1-
0.307 - 0.0168=0.676;

Bel(hy) = m(hy) PlChy,) =1—-Bel(hy,) =1-
0.588 - 0.0168=0.395;

Bel(hs) = m(hy),PlCh;) =1-Bel(hs) =1-
0.588 —0.307 =0.105.
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Tab.4 Credit range of fault diagnosis
il P AR 15 Bel PI [Bel P1]
I 0.588 0 0.679 [0.588 0.676]
Iy 0.307 0 0.398 [0.307 0.395]
I3 0.013 8 0.105 [0.0168 0.105]
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