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Extracting algorithm for diagnostic-parameters.of aer o-engine
based on fuzzy-rough sets

SON G Yumrxue,;ZHAN G-Chuan-chao , SHI Yong-sheng

(College-of Aeronautical Engineering,
Civil Aviation University of-China, Tianjin 300300, China)

Abstract i Extracting diagnostic-parameters of aero-engine performance is an essential
approach to enhance the validity andthe reliability of aero-engine fault recognition. In view
of fuzzy and consecutive characteristics of aero-engine fault parameters, an extracting al go-
rithm based onfuzzy-rough setswas put forward and the algorithm was used for fault recog-
nition of one aerc-engine. The research result showsthat the core attributes of reductions are
diagnostic parameters of aero-enginefailure, whereby the al gorithm ensures high precison of
fault diagnosis. The anti-interference ability of the algorithm enhances the validity of fault
recognition. The algorithm can be also used for fault classfication, fault diagnoss and per-
formance monitoring of aero-engine.

Key words: aerogpace propulson system; fuzzy sets; rough sets;
diagnostic parameters; fault recognition
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1

Tablel Table o standardized data

1

“

0] T N1 N2 Dpe Pwv B
1 0.10 0.84 0.86 0.92 0.74 0.20
2 0.3 1.00 1.00 1.00 1.00 0.20
3 0.15 0.98 0.99 0.8 0.71 0.19
4 0.63 0.73 0.73 0.93 0.68 0.44
5 0.12 0.98 0.99 0.87 0.73 0.13
6 0.45 0.79 0.79 0.94 0.74 0.46
7 0.35 0.94 0.97 0.90 0.76 0.50
8 1.00 0.90 0.88 1.00 0.94 0.50
9 0.15 0.8 0.87 0.8 0.68 1.00
\ clolelolololo
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Fig.1 Dynamic clustering figure of .inlet temperature
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Table 3 A ,cand optimization sort of all attributes
A c
a 0791 4 {w,w,6,wWH{k,w,uw}{w{uw}
b 0.939 2 {w,w,w,U,U,Uw,UW,U}{uw}
c 0.908 2 {w,m,k,w,wH{w,w, s, u}
d 0970 2 {w,b,w,k, w6, uw,wH{w,u}
e 0970 4 {w,wb,w,b,b,w}{w}{w{uw}
f 0920 4 {w,k,wi{w,,uw,uw}{u}{uw}
2.5
4, u-=
{w+ W}, C={a,b,c,d,e, f},
D={g}.
, A" ={a,c,f} {b,d,c,
f} {b,c.e.f}, 3 {a,c,
f} {b,c,d f} {b,c,e, f}, {c,f}.
4
Table 4 Table of dispersed data
U a b c d e f g
1 0 1 0 0 0 1 0
2 1 1 1 1 3 1 0
3 0 1 1 0 0 1 1
4 2 0 0 0 0 2 0
5 0 1 1 0 0 0 1
6 1 1 0 0 0 2 0
7 1 1 1 0 1 2 0
8 3 1 0 1 2 2 0
9 0 1 0 0 0 3 0
2.6
1
, {a,b,d,f},{a,b,e f},{bd, e f}
{a,c,e, f}, {f}. ,

7.,8.9
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5
Table 5 Precision and results of tests
7 8 9 g
{a,c,f} 1.740%10°° 3.086 x10° ¢ 1.154%x10°® 0
{b,c,d,f} 4.945x10°* 2.7x10°°® 2.12x10°? 0
{b,c,e, f} 3.400x10°? 1.1x10°3 3.878x10°° 0
{b,c,f} 1.361%x10°° 2.111x10°* 7.994 %10 * 0
{c,f} 7.780x10°° 1.765x10"* 6.263x10° 0
1 5' 1 1 ;
{b,c,d,f} {b,c, '
e f} 3) , A
, c,f , )
, a,b,d,e , ,
{c,f} )
c, 4)
5 ¥ 1
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