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Research on Fault Isolation Strategy Based on Dynamic Entropy Search
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Abstract; In order to shorten the mean fault isolation time, the fault isolation strategy based on dynamic entropy
search is proposed in this paper on the basis of entropy-directed algorithm and entropy-indirected algorithm, The
strategy takes the maximum dynamic-entropy of the system for account to select tests and establishes fault isolation
decision tree using ergodic search on the centre of dynamic entropy. It is showed by algorithm example that the
strategy in this paper needs less tests and mean fault isolation time than entropy-directed algorithm and entropy-
indirected algorithm,

Key words: dynamic entropy; fault isolation strategy; entropy-directed algorithm; entropy-indirected algorithm

1 58

A R R S SR R U 1R R SR R R R —
AR R RS B M S BER . THERE. RS
TR A H AR — e B A B HE
Fr LA B B8 i B, R AR R 48 9 F 28 i 12 RS 9 B 1)
(Mean Fault Isolation Time, MFIT). B\ B9 #f &
BB R B A B HR  EXBR UK 55
E#E A0 B =2k, shE MR kit BT 4%,
FEETENA A2 RES TR HEMNE
MBS, BREEY UIRERERHE
P oA B 25 PRI X SR AR A 1 0 o o SRS 3 7 1%
B, (B8 R B B8 3 BARTT LA B
HERRR BB, AMEATREERR
KB E. K. R Pattipati 5 AR5 5RSEH A —

WBEHEI: 2012—05—21; EEIAH: 2012—06—17

ESRERR, MR ETH#HT AO" SEM RN
LRI EREEN . SRR RAETENE
ARSI B R R R B HOE B
J7 AT R R IR R R R R B, Ja R
BT R GRS, BRI R A
A, RBCRB R, F L, TR LB KR R
A RBR — MR

AR T i MR RE L. BB,
BT REE S E R A A BT R A Rk
A 5 B P b7 i e SR (A
B R SE R, Y/ T K R R g 1.

2 (R

R R R T — AR E R
Qb TR — R 2 M — 1 5 B e R 0 S e



14 SR

2013 4£

B IR—ARNRFTF, X2 RGEHA RS, X8
R F AT T B — A S ] B PSR, PR SRARS  43 A
FIHR, B ARG SRS, WH B ESFTERS
REM K.

YRR AR IR B L, (k=0,1,-, KD I B&
R wi (B=0,1,++, K, T B H BT A 43 BL R 0T B
WA we L )R, TR B R £, 00 7R R B P
AN | | TR, W L XL R GERSHER Ky
P (LD S IBAZ YRR IAUE R

Juy |
wltree) = 3 ( 1) p (U0 W

BAR s wtree) AR Xof I i e s 25 3R s 1Y)
MFIT. 5%, F-3R B i e B 25 3R i 2 R4 v 6 5
B—RIERER RS IRE F 5MiRE T MM%
PesERE F— T, 813 & B FE LA 4 2 HE R
B PSR B AUE w(tree) B/ MR AL 6] .

3 ShEERREZE

3.1 HEREE

i PR R 0 R T o e SR s R T S W Rl 43
REE, HBEERSE S RE— R &N T
TR TR R SRS 1 0 A R S T 3 3 B
TR DA SE 30 PR i PR B 2, R — B A AR
BB BRI IS RS, U IR HUR R SR EEN
WRERA B, SRR R E e —, MR T
M. FL, S R ERE R G, iRk
REEAM AN R A E L. ERERENE
— 35, B2 PR A e IR A R A 2B b R i W
MERARMSIEREWERE, HEREFRENS
8 5 K BRI, A OB AT E AT S & R A
ARG E MR 3050, DL S8 %
A3 [ PR SRR SR Y BT R R B SR R 5 IR s S
3.2 HEEHE

HFhBMEEABE, TENE 1 Ry
3.3 BhAMEAIREE R NREE
3.3.1 mXMHZEFE

W ¢ R M IEF (HO”ER) . BEMNGER
E:FH a; %ﬂ"\' sﬂﬂﬁ:

a =1+ 26, + 27, + 2, @
Mk ¢ SR AU E (1R R, BEWER

STEEIN R, %

Rk, BIIF-T.
T-THERE

|

|
RS o
RER

l

WHE B &R
RIS ISHIME

l

GES o e
BB A M

l

BHEEH T
R ARy,

REIRE—H?

3 g B
PSR

1 BB REERE
2 b 2, E
bi=1+j§/3’ij+§y’,-j +ga’ij 3

Horp, B RIERE Te- Tr 03 i ITRARO"HY
ﬁ?’%‘j HERE Te-Tr B8 179 H“07, I HHERE
T—T 28 < F) 8 “0" BT, X ZF #HATHEBR
B &N, 6, HAEZRIMEE.
3.3.2 ¥Rk AOEZERSE

TESE b BRI ¢ Z 00, 18 Bl — MR AR %
HwEE M Fw.

5k BB ¢ BN LG R = 20K
{za0 2 b » 53 B0 IR EE R 07 “17 By B AR
LR NN ¢ SEPBERR R

AI(x)=‘%(%210g2(ﬁ(x)/i>(xko))+%l)—)
log; (p(x)/pCxi))
=AI(zp) +AI(xp) 4
3.3.3 BHABR

RS k BB ¢ . REBIDHERE DE ()%
TRH:

DE; () =aa; M (xw) b6 (xin) (5

e, o M1 8 53518 0A(E BB 5L
WIE B BRI FE R Y HiRITEREFRAAE.
3.3.4 MKehikE

T A 1T B, SR AR KRR /) o U % B



%14 TR % BT 3SR R i e P A SR B 15

2, Bl *1 HUEF-TERE
i =min{a; Al (x4) y6; AT (1) } (6) F-T 1 t2 t3 t s ts t
sb:mgx o D A 1 0 1 1 1 0 1
i=1 f2 0 0 1 0 0 0 1
TETR RGBS B — P B B8 ¢ BRI i 1 1 1 . ) . )
oo R—AR/NE N RT A R I it B B R — £ 0 0 0 1 1 0 0
&R fs 0 0 0 0 1 1 1
3.4 FEMELFEHTHINTE fo 1 1 1 1 1 1 1
TR b, AT R a, A e R AR fr o 0 0 1 1 1 1
MARGEA RS M0 BARSE. ReERiE fo 0 0 0 0 1 1 1
F—T % i R o 4510 1 B0 A9 HE 3 A0 55, BIVAE B fo 0 0 0 0 0 0 0

K RERSEME. REE SH,. 8 MREHEER » £2 T-TEK
(s)=1/K. 8% dim(x) =C, dim(xy ) = Cy , dim T—T & t & A ts t t

(2 ) =Con s WIS & S VEERIIR 1, , 16 S REAR R 25 noo0 o 1 1 1 o 1
R AT T 51 1 1 1 111
Cw Cu t; 0 0 0 0 0 0 1
AI(2)="2log: (C/Cio) +H log: (C/Cu) (®) W o o o 11 o o
FEMIK 2 EEATE 1R o T8 320 1, MBS ts 0 0 0 0 1 0 0
DE,; (I))Eﬁ @; %%,ﬁ‘—\‘,mljﬁ ts 0 0 0 0 0 1 1
@ =a,Cilog, (C/Cie) +bCulog: (C/Cu) (9 £ 0 0 0 90 0 0 0
¢=m}%x o a1 ®3 HEEWF-TER
RS IR g BARIE  — : : :
oo BIFE SRR AR IE T BRSO KO MR, . : , 1
4 HOIEIE 13 1 0 0
4 0 1 0
HTRAESH SR RE LS SRR ]; . 0 0
4T R GRS LR, I -5 e R ] 42 4 1k s 1 0 1
AT R £ 0 0 0
R P8 EL 44 o (R ST AH SRR A . A SC LA 2 B fs 0 1 0
TN L B g ST A R F—T A1 T—T, Bk fo 0 1 1
#1.%2 ®4 HREEH T T ER
s F—T # T— T #4700 » M £ A2 it , 18 T—T ” . "
FHEZRIR N (35 24y t6). BTN 13 2426 Z[H] t3 0 0 1
FIFECMERE R , IR 3,38 4 Fiw. 2 1 1 1
FIAAR ORI SIS RE, ik 5 BT s 0 0 0
7~ IR 2], RS W — 20 B8 3 2510 e A K i I %5 BEWRNHHEE
S Wik t t t
) 5 B 16.32 11. 43 14.17
- @“‘” TEWIR 1, BEIARSBHRTR T, HERAN
® c1 RS RRE , HEF DR KRHIENT —2

IR, 78 6 ARSI &R A Sh A
B2 REMABE MR E, &G REIRERE RN A 3



16 P TSR

2013 4¢

ivae
6 & AREHERHEURNHEHE
A 2 t
t5="%0" 7.25 6. 27
ts="1" 2.75 4,34

TEAHRI AT , R I C A W B H A0 35 7 R 4240
N 2 B2 L SO R PR, I 4 5
B,

0 1

E5 XAEBEELTEINRER

R THI T 4R BRI A
SHERE RS FARESIHRENE B Ty
At {1 P 28 e ).

R7T ZHBERBEALE

R RN SN IEE PR EER

HEHES t3 4 2.56

EIEs 30 S ts 4 2,67

ARG t; 3 2,44

B3R 7 Wl 45, R R s Ak Lo IR] B AR v 0 2
(B B B T2 T 8. 60, b T B A ok 19 F- 35 (1] e
BT 4. 7%, 3F B3 08 5 & Wi 845
w0

5 &R

7 3O n 5 e SRR AL AL TR R AT T IRAR
IR T —FHTHERE S Sk, SRk
SR IR R A WK S A8, I LUK
BRI R MR BEAT DU e 45 , JF 23 ST ik e R B R R
A LB IE R B L SR I ShAS AR BEAT B P PR B A
— B R B I E] , SR S WAL R,

B2k

(1] E# BT RGNS 58T F R LD]. 4t
A HR P R TR B, 2009,

(2] Zyud, WL, X, &SRR A R
[ &5 TR 58 78 AR,2001,23(2) :51-54.

(3] %F4%,FTRE,EE KBERAGHERZEEMN
g (T]. BE05 SR ,2009,21(3) :841-844,

[4] Pattipati K R, Alexandridis M G. Application of heu-
ristic search and information theory to sequential fault
diagnosis[J]. IEEE Transaction on System, Man, and
Cybernetics, 1990,20(4) :872-886.

[5] Vijay Raghavan, Mojdeh Shakeri, Krishna R Pattipati.
Optimal and near-optimal test sequencing algorithms
with realistic test models[J]. IEEE Transaction on
System, Man, and Cybernetics-part A: Systems and
Humans, 1999,29(1):11-25.

(6] W, & BAREREEFEL] HEWSA,
2004(10) :10-12.

[7] Sheppard J] W, Simpson W R. Performing effective
fault isolation in integrated diagnostics (part 6)[]J].
IEEE Design & Test of Computers, 1993, 10 (2);
78-90.

EE BT

BXREK 55,0963, 8B4, B8, EL4 20 SR T MR
HEEBRESERAERS.

T B 9,098 L BRI R R K
T B &,0981), 4, THRIH. BRI A% 6 BIT,
LW R T



