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) | filx) =fi(w) (@ €eA) |, Ra={(x;,x;) |d(x) =d(x;) | o #F R SR, FR(U,ALF,d) AMAISRIEE R
4.
EHE 1 B(UAF4)ZDRRFEFLRSE, LR = (x,x) |d(x) =d(x) |, 2={R,CURU |ae
AL S = (U,A, 2, Re) W RZ 0]
SEX 2 WO NHHINER, O FIFHEAHE [HEIR (Basic Belief Assignment, BBA) & 3 m:2°—[0, 1]
BRI Dn(D) =0; @Y Im(4) |4 C O] = 1IEEAC 0.m(A) WHNAEA MIARHIEE.
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Tab.1 Decision — making sheet in the fixed — check state

u 1 1 NN, o o e Py B d||U T T, N N, o o dee Py B d
xx 1 1 3 3 3 3 1 2 3 lla 1 3 3 3 3 3 2 3 3 0
xx 1 1 3 3 2 3 1 2 1 1~ 1 1 1 1 1 1 2 2 1 0
% 2 1 3 3 3 2 2 2 1 1lx 2 3 3 3 3 3 3 3 1 0
x4 2 2 3 3 3 3 2 1 1 tila 2 3 2 3 1 1 2 2 2 0
x5 2 1 2 3 3 3 2 1 1 lifx 2 1 1 1 1 2 3 2 2 0
% 3 1 3 3 3 3 2 1 3 lla 3 2 2 3 3 3 2 1 3 0
- 1 1 3 3 3 3 2 2 2 1la 1 2 1 1 1 3 1 2 3 0
x 1 1 3 3 3 3 2 1 3 la 3 1 3 3 1 3 3 1 3 0
% 3 1 2 3 3 3 2 1 3 lfae 1 1 2 1 1 3 3 1 1 0
xo 3 1 2 3 2 2 2 1 1 1 3 1 1 1 1 2 3 3 2 0
xy 3 1 2 3 2 3 2 1 2 1a 3 1 3 3 1 3 3 1 1 0
xo 3 1 3 3 1 3 2 2 2 1xa 3 1 1 1 1 2 3 2 2 0
xs 11 3 3 2 3 2 2 2 1xa 1 1 1 1 1 1 1 2 2 0

RPRMEEEA =T Ty ,Ni N2 yan a2, ¢, Py, B PSRBT d =0,1 5351378 & shiLAb ks
FUEHEIRA, BT Ry SRy, BIEK: D MUJTRE YRGB R G2 MM, BIL S = (U,A,.2,R.) A
IR Ras ], R R 14 DR R4

C=1{T T, ,o0,bpc| ,Co= 1T T, ,Ny,o, ,Py},Cs=1|T ,Ti ,ou,00,Py} ,Cs=1{T ,Ti Ny, doc!

Cs={T ,T. ,.,bpc}|,Co={T ,Ts ,bpc,B} ,C;={TS Ny, ,Py} ,Cs={T, Ny, B}

Co=1{T; ,Ni,bsc|,Co={Ts ,No o ,B} ,Ciy = { Ty Ny, dbpe,Bl ,Co ={Ti ;i ,dbpc, Bl

Cis=1{T: ,0,0,B} ,Cii =T ,00,bpc,Bl o

B2 ORI 1S S s S FUF S BIE 1Y 2 2 i SRS iR B X R 1 MR E B RS, i
JeREL U, , RARX D(D/U,,) =N U,,ND)/N(U,,) f3FRHALSEE D(D,/ U, ) W2,

b

b
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Tab.2  Atiribute inclusion degree

D(D;/U.;) D, D, D(D;/U,;) D, D, D(D;/U,;) D, D,
Upp 0.5 0.5 Uy, 0 1 Us, 0.5 0.5
Uppr 0.5 0.5 Uny 0 0 Uy, 2 0.73 0.27
Upps 0.5 0.5 Uy 0.68 0.32 Uy, 0 1
Upg 0.6 0.4 Uapn 0.09 0.91 Upyp 0.67 0.36
Upgs 0.33 0. 67 Uap 1 0 Up,p 0.5 0.5
Urgs 0 1 Uaps 0.73 0.27 Upyp 0 1
Uni 0 1 Uy 0 1 Up 0.56 0. 44
Uy 0.57 0.43 Uy 0.4 0.6 Up, 0.44 0. 56
Uvs 0. 69 0.31 Us,y 0.61 0. 39 U 0.5 0.5

EIXEEE 3 T4 IAAREAS B Dempster 25 BN IEA BASTEUR m, (p<14) FEA7E AL, I R T3
A BAGTEIR PR L AT U 3 LA L3 4l o X b AR B B1R R (7/13) x100% =53. 8% .
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Tab.3 Discrete result of test sample in the fixed — check state Tab.4  Decision from reductions fusion based on evidence theory
HA 1T NN, a as b Py B BEA m(D)  m(Dy) PR A fEE2E
1 2 1 2 2 1 1 1 2 1 1 0.02 0.98 0 0.96
2 3 1 2 3 2 3 3 2 1 2 0.85 0.15 1 0.7
3 3 1 2 3 2 3 3 2 1 3 0.85 0.15 1 0.7
4 1 1 2 2 3 3 2 2 1 4 1 0 1 1.0
5 2 1 2 2 1 1 1 2 1 5 0.02 0.98 0 0.96
6 3 1 3 3 3 3 2 2 1 6 1 0 1 1.0
7 2 1 3 3 2 3 1 2 1 7 1 0 1 1.0
8 1 1 3 3 3 3 1 2 1 8 0.99 0.01 1 0.98
9 2 1 3 3 1 3 3 2 1 9 0 1 0 1.0
10 2 1 3 3 2 3 3 3 1 10 0.46 0.54 0 0. 08
11 1 2 3 3 2 1 2 2 1 11 0.89 0.11 1 0.78
12 1 2 3 3 2 1 2 2 1 12 0. 89 0.11 1 0.78
13 2 3 2 3 2 1 1 2 1 13 0. 04 0.96 0 0.92

H17F* Dempster 25 HL I JC 2k A0 2 58 1) B R PE DR SR, G028 1.2 WP R AB IR 4) BOR X THE RS E R
E = (’I)i) 1xm ,iE‘D(D,/E) Zm;lXD(D]’/Unk,') ,%‘D(Dﬁ)/E) = I}'ngD(D]/E) ,)I_!IH%@J%EI}_]\IJ:“HIZ\(GIC ,’I),j) ,then
Dy (D(Dy/E) ) , W] DIACHE B 24 ] B2 04T DR SR, 1EL 38 3 S 091) 53 W ¢ B 32E FH A [ 140 24 15 5 904 LD i B
PN U B R R, SRR | T TS oo o | BT, SEUIZH (4/13) X 100% =30.8% ,
WATRIEE TS Ny, o | I BUIEEH (7/13) x 100% =53.8% . [RII AT LUK BB 4 ) v TSR0 R /N HO R

W ST RELI F T D — A0 B T 35 8 2 T B/ Wzn;%:o. 09| , (S F A5 T T4

S RLG 2 AT ARV TORSR , n] AR AR i ELAGE | RN T DS A5

BN AEPSRAS B ARG PRI HR AR B ARG UM (AT RES ™ LRI AR I D, , D, Di})
AT LT g 7 AR R AR TT , IR Dempster 45 B CHY B2 S0 — B2 INE D - S BEIG A — 4> H s FIAfE
SRR X B R B S I . 25 B SEPR A TR R SCRIAS AP T3 77 1 AR i, W] AR Tessem 42
WA (k1 x) ISR S8 IR 2 W 2 4500 T RYUESE 5 8, S B2 TR B2 BT 7 s
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Fei YA D - S IEHEERE Rl G A LRI AR AR W7k I ASEBIEIE 17 AR A BRI B

D — S JEE AR A BN E P ()RR A TR (E AR & SRR e | 2R & TR 4 7A0RH
S B SEPR R PRI, i REDRE SR D7 3 45 21 A 2 Ty 4 CUESRAAC) Xof T PRS2 AH Lk 57 A9, I ELae o J 0
Bk AT A TG (AR B GFIRIR) (PR, D - S IEREIS B AGLS T 42 S T3P0k, fif3pe
WA TSR I HAE S BRI, T LU A SR LR D - S IR LS Rl A ), DT
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The Method of Rule Fusion Based on Evidence Theory and Its Application

CHENG Si —yi',SUO Zhong — ying' ,ZHANG Jin®
(1. Engineering Institute, Air Force Engineering University, Xi’an 710038, China;2. Missile Institute, Air Force
Engineering University, Sanyuan 713800, Shaanxi, China)

Abstract ; Considering the limitation of the existing methods and the problems to arise when evidence theory is intro—
duced to rule fusion, a method of fusing the decisions of multi — reduction sets based on evidence theory is pro—
posed, the concrete procedures of the method are described and the application analysis of the method is done on
the aero — engine fault diagnosis samples. The result shows that by using the method the problems of reluctant deci—
sion of single reduction set, of the instability of identification — rate between all the reduction sets and of the high
conflict of the single attribute decision are eluded. This provides a scientific decision foundation theoretically for
aero — engine fault diagnosis. The dominance of the method is summarized in the conclusion.

Key words : rough set;evidence theory ;reduction set;rule fusion jincluding degree ; consistent — approximate denoted
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