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AU BRI — RS WA B, TN AR B B R BT (5 B A& i AR A
FESIAZ BEMEERSHT, WERIBTISERE T EAR T TLE MRS W 1 — M.

2 (ERBEKNEIEHEE T

5 BB B S0 BT RAE R — R 8= (B R R R E S A RO — M BNER 3 2. 5 Bl
BWHTEAZM, NAEEEERERLK A SNEEAT(E B RA BRI K —.

UESRHE TS il Dmpster H56HH, Shafer KB T ZH L. UEHRHEEE B4 DIK,
—EZIANWERRE, EHXRGETRESEAEEER S TRRESE, RAERRE
HPRENSREEEER. EASKE, FHE Dmpster-Shafer GRA XA LIRA AR
RIS ER M MH, FHEREEECRKRAZPHE T LB Z KN

EIR B R R A DR M A RAERE(E B (RRGURE FMIR) MEIRTENT.

(1) e T AMER 7T R R £

LFA EEMREOFBRFELLE, MK PFESRHERINA K. XFR—
S, ARSUEER, B RLRE MRS R AR, T5X T
I 1 ) T VE DS T B b AR OD FE AR A B PR S (mass %), mass BRAITEIEIRHE
b ENBRER, L O & F AMEgHifR=E, oH) 2 HHehT
#, mass BE m & O(H) B [0,1] WBUH, HFEAWE A%:Hm(A) = 1. m(4) FrEHHt

A B,
(2) Fids mass BH
TR SRR M (mass BACI) 5, WIXLATEITE. &FOH
£ SR Ol B0 0 BT 1) mass BB & R
mass BHLA AT
WS W R PSR H R 2 A4 mass BRE0K-& RGN T4
mD)= % Y mi(A)ma(B), (D c W),

ANB=D

Hi,
m(¢) =0,

N= 3" mi(4)my(B)>0.
ANB#QG
AW, N =00 24 mass ifHAHEE K.
B “A% #5k, W 2 A mass HEAREEERLHTRRHIS&MED my Al me § “© A
3L, Bp
clmczz( U A1>m( U Az) =0,
m1(A1)>0 mz(A2)>0
Cy For mu WK%, C2 Fm ma K.
TEIEMEIR I AN B BEe e Sk W) H s B asE, m R H B mass
Hs, HACH m(A) >0, MANmE B THK, C= U Ak m iy .

m(A)>0
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# 1 0 mass FREA RN —RECERE.
F 1 mass HYESEH—MEFEHEA

Table 1 General mathematic description
of mass function combination

ma B By

m ma(B:) o ma(B)

m1
Ay AN B A1 N By
my (A1) m (A1) m1(A1)
ma(B1) my(By)
Apn An N By An N By
m(Ar) m1(An) m1(An)
ma(B1) ma(By)

E= Z my (A;)ma(B;),

A;NB;=@
N=1-E,
m(A) = ]—i; > mi(A)ma(By).
A;NB;=A

(3) IHE AW E(E X 1H)

RIELFAWEENBESGER, THEAMANNERGXE, HRRIEEEEERRE
X EEITE. FEXEIERA (B, L), B AEENE, LALRME FENESLUR
W 4 S Rt AR A T O T R CEMAE ) 5 LR (RRAET).

fHARME B ALURNIE L #R9E mass ECGHE, HFiRnT:

B(A4)= Y m(D), (DcX)
DCA

L(A)= ) m(D), (DcX).
DNA#¢
(4) ERMELHS R
WIEEFX IS o B DEMBESWER, 1 BARHIBED b T2 #RE 2 Hm
BRALRE. p MBFHAMT: 4= B(A4)/L(A4).

3 IEVEHEEEIRE BRA T IETE TR BB IS W A i) SEBR b
3.1 T EMFEISUTSERRE)E

D HEESHAYESHN TREESHEAF. BREFBEERERENHHEE5)
B (P), #08% (P), BHEERER (Ps).
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AN & R B AT R4 e T (AR L R 3(E) A
my(nPy) = 0.6, ma(nP;) =0.2,
m3(yF,) =04, my(nP;) =08,
m5(sz) = 03, ma(npl) = 05,
my(yP1) =03, mg(yPs) =0.7.
S, yP; FRRUTHE SRS, nP; FRR SR S B
3.2 MERRELEBESHBE
XHF ERMSER R, NAEEERERHITEEMA NN T.
(1) G m1 5 mo, £ A me

my(nP)) =0.6, mi(H)=1-06=04,
mg(nP;) =0.2, my(H)=1-02=028.

mo(H) = (m1 ®m2)(H) =0.4 x 0.8 =0.32,
mg(nP]_) =1-0.32=0.68.
(2) AR mg 5 me, g1 A mypo
myo(nPy) = (me & me)(nPy) =1—0.16 = 0.84.
(3) A ms 5§ ms, gRA my
mll(H) = (m3 @ ms)(H) =0.6 x0.7= 0.42,
mll(nPl) = (m3 D TTls)(sz) =1-—0.42 = 0.58.
(4) B m7 5 mao, RA mia
N=1-0.84 x0.3 =0.254
mlz(yPl) = (0.16 x 0.3)/0.254 = 0.064,

maz(nP;) = (0.84 x 0.7)/0.254 = 0.768,
maa(H) = (0.16 x 0.7)/0.254 = 0.150.

(5) AR my 5 ms, ZBA mi3
mlg(yPg) = 0.318, m13(nP3) = 0.545, m13(H) = 0.136.
(6) AR mi—mg, GIFRA m
m =my ® me ® msg B my D ms O me O my O mg,

m(yPy) = 0.0263, m(nP;) = 0.058,
m(yP;) = 0.704, m(yPs) = 0.160,
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m(nPs) = 0.044, m(H)=0.011.

3.3 DEMMEISEER
SibuRZ R - IR

Pmax = p(yP) = B(yPs)/L(yP) = 0.8617.

FRLA, BeZipWias Ry B SSHE RBOEAME.

4 3t

N P AR SCHR HY R 5 R AT TR AR 4 W Bk 3 7 DA TS ] A

(1) EEHHEELER SR T EMENSERERE “HEHR WEF, mERHE
sk, MIASTE A R IG5 .

(2) AEHREIZHIE REACHE, NARTHRKAIN (mass MEE) T4 AR
& (w), WESRIA mass MEMEMR, B2HITHEEILSKIRISCER mass K E{H.

(3) MAIEHEHEE ST PEMBEEEN, MRSREETREIRRES H LA
(mass RK¥MH), NIEEEAM T RBEN, EXRTIERESIMATIRIAIE S, AT EIEHF
HEE R 7E TR BN BN B EIEA, oA RERRIER T XM . &5
£ n ANEHR, XTTFEMERE e;(7 < n), m(o/e;) HIEISWIZE () mass G2, Ple;) He;
RIRER, T i

m(A) =Y m(A/e;)P(e;)
AIHEAEYE e; T IISCFR mass pRE.

(4) MER—FRRER BEEZ M E R (IEA4ER) AIN5IRNTE, MakER%5E
Sl R L Ml EE .

() EXREGXEIKE p WEEENEN. SSRTEMBENSERN o i
I, NRErTRER T L MR R IR 4 5.

(6) EEBIBERE HE v EMXTED) MEAHE. EEBEREN o HZHM
R TEANBERRN p, EHTHREISBINNEE, DENNZHBA—FT R
i, H&RnSiFipkEELs FHE LS, HEKIE.

5 4k

ARSCH ST B IESR R SE L D R MR A RIS B A 7, BB
HILUF &5k

(1) B ITIE S AT E R AT E R A2, 5 RKBaBEMmAEHE.
BEELEW, TEEE, S7305E, WE, BHEFHEEiRgas, TYErisKa
Nz th A5 BRIAE, 7R AT T2 B AR 2 W e A 0 T %% R 2 P HE B T R AR S
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BTN, RIS — R EE RS R B, ED RS E
W R BT R

(2) TEFEHET R 4 0 B TR O (A T, R A S 4 T LA SR T T 5 6 56
WHEEEN, BASKE, AT ELENRAET, —BARFANERDKE
ke, FFLUERMEETE N — SRR BT IZERAE LI .

(3) BT PREBMEMEHE AN LEERETRER T4 TR, TER
MERE R R, K2 DEERAMHANEEERER, WTEEEFRIGANE
H— S EE. AMNSIRESKESR - ER PESER N — S TFEEE A BRI
FEAR AL T HA TR B T k.

(4) DUFEEH RS T DR MRS, B B ATRAE R EIRAH. R
BRI R AT R, R IR AT DR SRS WiE S M 4 AT AR 5 5L
FRAE AR

(5) IEHEAE MY ) mass FEEREFREHLE, MUK PEEE AL B0,
SRS TR 205, I, RS MR B RS AT RO S W I F, ATLUAN R
R HE R TR i 7 k.

(6) B RTE 1 4035 T DL E AR T8 B 30 4T S B Wr I SC IR R &, AR T
L IFIE RS 2T LRSS i T i, REA SR AN EA— S5, EATD
B W R T — &%
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METHOD OF SATELLITE FAULT DIAGNOSIS
APPLYING EVIDENCE REASONING THEORY TO
MERGE INFORMATION

YANG Tianshe’?* YANG Kaizhong? CAO Yuping!

Y(Department of Industrial Engineering, Xian Jiaotong University, Xian 710049)
2(Xian Satellite Control Center of China)

Abstract

It is difficult to diagnose some faults of satellites using the knowledge of only
one symptom field. Based on Evidence Reasoning Theory, this paper introduces
a new method to diagnose the faults. Information of different symptom field of
satellite faults is merged by use the new method, thus the faults can be located more
accurately. Firstly, the necessity of applying Evidence Reasoning Theory to merge
the information in satellite fault diagnosis is analyzed. Secondly, the theoretical
method of applying Evidence Reasoning Theory to merge information of different
symptom field of satellite fault is studied. Thirdly, the practical application of the
method is given. Fourthly, the notations that should be paid more attention to are
analyzed. Finally, the conclusions of this paper are given.

Key words Evidence reasoning, Information merging, Satellite, Fault and
diagnosis
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