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Aero-engine fault diagnosis based on consistent-appr oximative
denoted space
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Abstract : The acquistion of -decisons based on maximal distribution isone of important
aidsin aero-engine fault diagnosis, and cond stent-approxi mative denoted space (CADS) of-
fers a tool-touniformly process them; and, aero-engine fault is a typical problem of small
samples set-—Aimed at decisorn-making information system of a certain aero-enginefault , the
paper firstly sought its CADS based on maximal distribution, then introduced the method of
rulefuson to obtain all decison rules under different conditions, and the history faults were
recognized accordingly with a higher rate of identification. The result shows the effect of this
method and the applicability of the decison-rules received from rule fuson.
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) ’ U/ Ry =
) {{ xa x7} ,{ Xs xi8} ,{ X9 X2a}}
R ¢Rq,(U,A,F,d

1
S=(U,A,R,R) Table 1 Decision-making information syssem o a certain
1) R U ! aer o-engine fault
U R ={D:,D2, ,Di}

2) Di(j<n) a X s M &® & & & d
Mj:{({fl(Xi)},{fZ(Xi)}, , 1 2 1 1 1 1 1 1 2 1 Jo
{fm(Xi)})l[Xi]A cDj} (er) 2 1 1 1 1 1 1 1 1 1 Jo

3) M 3 1 1 1 1 1 1 1 1 1 Jo

j L
, FjZ(F{,F%, ,ij) (jSm) 4 1 1 1 1 2 1 1 1 1 Jo
4) vi Vi(l<m) 5 1 1 1 1 2 1 1 1 1 Jo
E = ({V1} A v}, ,{Vm}) 6 1 1 1 1 2 1 1 1 1 Jo

D(F/B  (j<0) 7 1 1 1 1.2 1 1.1 1 J
D(Fo/ B =maxD(F/ B , 8 1 1 ¥ 1 <2 1\ 1 /1 1 X

j<m

. m E; , 9 1 1 2 1 1 2 2 1 1 J1

If (a,v) ,then Djo| D = .
=1 E 10 -2 2 3 2 2.3 3 2 2 &
111 1 2 1 1 2 2 1 1 J1
m
E | & |
D[ E] = Z X (E) 2 1 1.2 1 \1 2 2 1 1 &
|
Z| =2 B 1 1721 1 2 2 1 1 u
1. E €F 14 1 1 2 1 1 2 2 1 1 J1
X¢ (BE) =4 g E A\F 5 1 1 2 1 1 2 2 1 1 &«
16 1 1 2 1 1 2 2 1 1 J1
2 7 1 1 2 1 1 2 2 1 1 X
18 1 1 2 1 1 2 2 1 1 J1
19 1 1 2 1 1 2 2 1 1 J2
20 3 3 2 2 1 1 2 2 1 J2
21 21 2 1 1 1 1 1 1 2 1 J2
24 2 2 1 1 1 1 1 1 2 1 J2
1 1 23 2 1 1 1 1 1 1 2 1 J2
24 2 1 1 1 1 1 1 2 1 J2

2
Table 2 Disrete sandard of quantity rank of
, NaiveScaler metal spectrum
A ) 20 )3 ),
’ 1 [0 0,3 0)
i B 2 [30,7.0)
A:{at,ae, ,ag}, | 3 [7.0,10 0]

U/ R = {{x1,Xa Xaa} { X2 , X3} ,

{ Xa x8} ,{ Xo , Xu1 x19} ,{ Xw0} ,{ X0} }
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a, a6} ( 3 )

Mo ={ ({1} {1} {1}) , ({1} {1} {2})}
Mz ={ ({1} {2} {1}) . ({2} {3} .{2})}
Ms={({2} {1} {1}) , ({3} {2} .{1})}
3) M )
R={1 {1} {1.2})

R={1.2 {23 .{1.2})
B=23.{1.2 {1})

3 4) E=({2 .{1} {2}),
Table 3 Attri.buteredL'lctim o decision-making D(R/ B =0 75,
information system
D(R/ B= 0. 67,
a @& & d a & & d D(R/E =08
1 2 1 1 Jo 13 1 2 1 J1
2 1 1 1 Jf14 1 2 1 W “ (a2 (a.,1) (2,2,
3 1 1 1 Jf1s 1 2 1 un thenn =J-(0 8)”
4 1 1 2 16 1 2 1 & 08
> btz egdr 1oz L (1,1,9=0,=Ja(1 0)\, (1,1,2) 41 = Jo(L 0)
6 1 1 2 Jpis 1 2 1 % (1,2, = =31(L1 0) ,\(1)2:2) =0 =1 (L 0)
cor 2 egds 2k 1,3,1) =0=0(2.0) , (1,3,2) =0 = J: (L 0)
& 1 1 2 »jp20 3 2 1 & (2,1,1) 9 =3(10), (2,1,2) = =3.(0 8)
N Fe (2,2,1) )=3:(1 0, (2,2,2) =1 =3: (L 0)
10 2 3 2 J1 22 2 1 1 J2 (2,3’1) & =4, (1. 0) ' (2,3’2) =0 (1. 0)
11 1 2 1 J1 23 2 1 1 Jo (3,l,l)=ﬂ:J2(l 0)1(311,2) =1;]:Jz(0- 8)
12 1 2 1 J1 24 2 1 1 J2 (3,2’1) =f]:J2(1. 0) , (3,2’2) =f]:Jz(0- 8)
(3,3,1) =9 =J.(0. 67) ,(3,3,2) =9 =J.(0. 67)
4 lurrel =6, 6
22
S:(U,A’,R,R]), (2,1,1):f]:~]2(1-0),(1,1,1):r]:\]O(l- 0)
A':{&L,&a,:%}, (11112)5]:‘]0(1’0)1(112!1):r]:\]l(l' O)
(2,3,2 9 =3.(L0), (3,2,1) =9 =32(1 0)
1) U/ R = 6
{{ X1,X0 X}, {x2 X8} ,{Xo Xlg}}
D1 ={ }o0=J0) (s8 )
={ x X = ,
TR ° (36/38) x 100 % = 94 7 % ,
D2={x xwo} 0O=J1),
6 (71 8 %)
Ds={x1,%xo0 Xu} 0O =1J2)
2) Di(j<3),
4
Table 4 Didributed function and maximal distribution of decision-making infor mation system
{X1,X1 Xaa} { x2, x3} { xa {Xo,Xu X} { X0} { X20}
Ha(x) (1/5,0,4/5) (1,0,0) (4/5,1/5,0) (0,9/10,1/10) (0,1,0 (0,0,1)
Na(x {32} {Jo} {31} {31} {32}
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