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Aeroengine fault diagnosis based on variable precision-rough sets
SUO Zhongying, ZHU Lin-hu, WU Hua;, SU Qiang
(The Engineering Institute, Air Force Engineering-University', Xi’ an 710038 ,/ China)

Abstract : According to the practical conditionsof aeroengine fault diagnoss, the paper
firstly analyzed limitation of rough sets, then/processed the samples set from experts experi-
ence by introducing variable precison-rough sets model-—And the samples sets of history
faults were analyzed by the received-decisonrrules. The rate of identification was high. The

result proves the effect of .this method and the applicability of the decison-rules received
from the small samples set.
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ind(A) =ind(P) S
red(A)
S
4)
B=0 L,LVPRS RS
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4: S=(U,A),P,QcA
B 1
Y (P,QB) = Table 1 Decision-making sheet of a certain aeroengine fault
card( v, wo(ind(P).p(Y;)))/card(U) (3) _
a b ¢ d e f g h i J
B 1 2 1 1 1 1 1 1 2 1 Jo
2 1 1 1 1 1 1 1 1 1 Jo
V PRS s 3 1 1 1 1 1 1 1 1 1 Jo
Q B , 4 1 1 1 1 2 1 1 1 1 J
5 1 1 1 1 2 1 1 1 1 Jo
6 1 1 1 1 2 1 1 1 1 Jo
P - red(P.QP) 7 1 1 1 1 2 1 1 1 1 J
P ! 8 1 1 1 1 2 1 1 1 1 J1
Y (P,QB) =y (red(P,QB) ,QB); 9 1 1 2 1 1 2 2 1 1 X
red(P,Qf) , 0 2 2 3 2 2 3 3 2 2 X
11 i1 1 2 1 1 2 2 1 1 J1
VPRS RS 12 1 1 2 1 1 2 2 1 1 J1
13 1 1 2 1 1 2 21 1 J1
’ 14 1 1 2-1 12 211 1 &
’ 15 1 1 2 1.1 2 2 /1 1 J1
2 16 1 1 2.1 1 2 2 1 1 J1
17 i1 1 21 1.2 2 1 1 J1
, 18 1—12 1 1.2 2 1 1 J1
19 1 1 2,11 2 2 1 1 J2
20 3 3 2,2 1 1 2 2 1 J2
21 2 1 1 1 1 1 1 2 1 J2
22 2 .1 1 1 1 1 1 2 1 J2
! 23 2 1 1 1 1 1 1 2 1 J2
24 2 1 1 1 1 1 1 2 1 J2
[1] ’ 2
/ Table 2 Discrete sandard of
24 1 guantity rank of metal spectrum
1 1 2 3
fabocdef.gh, [0.0 ,3.0] [3.0,7.0] [7.0,10.0]
Naive Scaler 1 ( A=(a hH e (¢c f 9
) 2( ) 3( ), 2 . (@ b ¢ d g
J Ji,J2,3s : {&.
{a,c, e
1 24
B B
3
) 3
Table 3 Comparison table of classified quality in samples
2.1 B 0 0.1 0.2

Y (P,QB) 0.17 0.58 1.0
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B=02 :

{a,c.¢
Y(P.Q02 #y(P-{a,Q,02);
Y(P,Q02 #y(P-{c¢.Q,02);
Y(P,Q02 =y(P-{¢,Q,02).

B=02 :
{a,c,
a2cl -Jo 0.2
a2cl -J2 0.8
alcl —-Jo 0. 86
alcl -1 0.14
alc2 -J: 0.9
alc2 -J2 0.1
a2c3 -1 1.0
a3c2 -J2 1.0
alcl - Jo
alc2 3 -
a2cl a3 - J2
2.2
4 13
, 2
4
Table 4 Knowledge base of History faults
o a certain aercengine
a b _ ¢~ d e f g h i J
1 1 1 1-1 2 1 1 1 1 Jo
2 11 1 1 1 1 1 1 1 Jo
3 11 1 1 1 1 1 1 1 Jo
4 11 2 1 1 2 2 1 1 J1
5 1 2 3 2 3 3 3 2 2 J1
6 2 1 2 1 1 1 1 2 1 J2
7 3 3 2 2 1 1 2 2 1 J2
8 2 1 1 1 1 1 1 2 1 J2
9 2 2 3 2 2 3 3 2 2 J1
10 2 1 1 1 1 1 1 3 1 J2
11 11 1 1 1 1 1 1 1 Jo
12 3 3 2 2 3 1 2 3 2 J2
13 1 1 2 1 2 3 3 2 1 J1
2.1 )
5 , 13

(12/13) x 100 % =92 3 %.

5
Table 5 Comparison table of fault types

1 Jo Jo
2 Jo Jo
3 Jo Jo
4 J1 J1
5 J1 J1
6 J2
7 J2 J2
8 J2 J2
9 J1 J1
10 J2 J2
11 Jo Jo
12 J2 J2
13 J1 J1
3
V.PRS RS
BB <05,
) RS
VPRS
, VPRS
192.3% s
) V PRS
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