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Abstract

In the process of using BP-neural network in fault diagnosis, there will be “dimension tragedy” as
the input variable increases, which causes the lower training effective. Besides, traditional BP algorithm
tends to fall in local optimization. The reduction based on the rough set ( RS) is the conventional “reduce
dimension” method, but it is NP-hard problem, whose computing will gradually augment as the
information increases. Therefore, a heuristic algorithm was used for attribute reduction based on the
importance of attribute value to reduce attribute, a fault diagnosis approach was formed combining the
fuzzy information system knowledge method with BP-neural network of the particle swarm optimization
(PSO) algorithm to diagnose the fault of engine. The experiments show that comparing with the
conventional method, it can not only require fault diagnosis rule, but also reduce net input dimensions
effectively, avoid falling in local optimization and increase the efficiency of fault diagnosis.
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Fig.2 Network topological graph

X T BP w22 6 45, B 2 ph 2 0 A Bk B R I
BERAE R o — AR e BRI SR REAS SR P A — R A
P F— A B2 rhls , BT I 0B A% B i A B2
BT R IXRE 2 3 IR 245 45 K AR o e K,
] 1O 24% £ 1) 6 00 R A F 2, 3 7 3 2K v s B B
2 5] B RSB A MUV N 80T, I (6 X AT RE AR 4R
2 58 o 9 4% fi th EL A i R TR e B R AR AR D
ZILHIRAE L o SRIG T IR 2 B AR 2% R
TR G AL DO B A 2 TG T
W, FEA I — AN ot A L IR %5 kR
P 3 3 )2 A 28 T B A B S R v
I £4% 15 3 J2L 28 58 S 1F R, 90 405 1 4 I 205 ) g 3k 31 ik
o
1.4.2 B TREEAL BP M2 4

Rt 28 100 2% 2 3 3k X A 0 HE AT VI 5 0k 1 5 I
246 RN B, AT 0 5 B 5 J2 B B S B, IR K
() B P A (B AR A o BP Bk AR B LR 25 T
5 1A b BB P B R L B IMEL R B L R AR
255 07 AR IE G 19, 765 00 i SR A6 JR S W /N S5 A7 A
TR T REG 2 8 T B ML 0 1 R, AN A7 7 S B i B
I R0, 2% 1 FFRE T 18 000 A 50 3 1 A b 28 0 46 91 5 3
T T A 2 A B AR R AR

BT BEI AL 54 (PSO) J&— ik T 26 A4 1 3 1
HRMAL T B BT @ B BT d e i i SRR
BHNX =(x,,x,, ,xid)vr,‘%fgﬂ\j V.=(v,,v,,"",
) o HREE A E AR R

v = w0+ Py = DX+ ahs —boxl, (T)
xy = (8)
Ao KT i AR kYR AR AR d Y
w——HVE P T
by b0, 1] B HL %L

o BT R kR A d R E
Pho— BT FERT kRIS d dE A

(S TLURIA- s



513

AT A HETUCHERL T TG AL BP 45 64 S S HLEL B2 8T 5 i 201

s BEAFIBEAETT b YGRS d kY
EVSB o 4) NI
B TRE 1 OIE A 59 0 A g 2 [ AR I Ay gl
GRL T TE 4 Jay S 0k R AT 1 B Bk " B4, TR A
AT T B AR AT, R R 5 e
BA T w 1w, SR N E] w,,,,, B iter 224
HIr 5 ACEL iter,,, Y ZEARRED)

_ iter —msx m (9)

ier ..
LT 5 T BB S — AR B
s EE L TN
S = 33 Tyt 0)
At Nl e
M 5 3 22 T
Y RS - )
4
v AR At A 52
fi
BT FOBES L A5 H0 2 RO 23645 d A M2 5C
A 20 27T m I 0 7T UKL TR 25
ey

w = wmax

D=dm+mn+m+n (11)
Xig vy oy

PV AR T B | ol

TAOLE 306 LI v, 8 DB, e )a— 5o
WEE . SCBLZAE A IR 3 R

HT TR R A AR T M 2 R 2% Y 0 B S
M2 I 28300 46 AR T 48 T B U0 A, AT e G A
(At b BEAT SR, L mT AR e R 2% 19 50
R kG HL AR R

2 BT

PASE % S bLAIE il 28 e Ak 52 96 o A, & Bl A
FEAEE ARZE 0 TR0 5L, 33K 426 3580 Dl 10 e 24 0 2 S W
AT B % Sl B, 38 Ao B RO 5 BT AR b B AR Sl 5
FARBUR SIHLEEAT B2 W o AR I T )
ISR B 155, R /N B AE 3 0 AT, B/ I8 2 ik a3
FS RN AR IE S A = 1A, A, AL
BRAEJREE A N Ty BT S48 A, O IR 2R BT
Ay T A T I BERT A, I J8 TR T3 e, As v Wi
Fe S5, Ag R IRVA AR s T3, A, O S AR IT, A DA 5 FAT il
Jai Ay i S TR T A AR BT T, A DR
3D =1D,,D,,D;,D, | AEAEEEE S, D, Wi W b
FE , D, D9 WL W T A, Dy O i S8 JE, D, O B JE R

REEAREA
[ BP S0k 158 Wi |

WIUH L BP M2t 4iHy

TR
XA REAR

EXEETTd

Present<P, 7 N
P, =Present l

N

R AR

:
|
|

|
|
|
|
|
|
|

5 AR
AMAFI AR AL
+
SRR
LA

G, =Present |

Yl ON
e HEARUEA
||wrrwr, me.| ||
I 1AL (7)~(©) l::r N
| V| s e,
| g — AR R (L
N
BB Y
AR A AL

&3 KT HEOC AL BP b £ 0 2% 55 12k
Fig.3 BP-neural network of the PSO algorithm
ARG ¥ Voo IR STHERS A SR 1 ik T A
KA O AREAS, WL 1, 2 H g 1o A9 M) A X X

RN, X, X 1 N
0
A A, ALAGA, 0
AAAA, AAA 0
A AAGA AA, ALAAA, 0
: : : : 0
A AAAA, AA, ALAAAL A AAAL - 0

KFH&MERBUEMOE RS TR N(a,b) =
1 —la = b1 P31 i AR RLRE 5 55 B o/ g
Ayt , A1 I W SR IR AR R AT 6 A IR TR
JEE A SR 20 1 i e 3R O R R B L [
I BP W 28 By A2 D 6 AN g, X T i &R
GEAE WM G I i I 2 AR R AN 4 MOIRES
Bty 4 AT . R AT A I R 28 L B
RS 2 g ocdcH 5, LT REG AL BP 1
RN R B & J2 5 R, SR IRAAE 5 (R
N(a.b) :{O (a#b)
1 (a=b)
AP HA, LA AL B=0. 7619 BIRIAR X , %%
I PR O D SR M B9 B /N A TR AR R — A, B B )
MEIR AR B HME T , A SCIEFE LA, A Ay A Ay A

(B=~0.7619)



202 & A LW ¥ R 20114
1 HHRGEESMEMNABREENRINFTESH
Tab.1 Vibration characteristic parameters of oil supply system in normal and fault situation
ﬁ* Al A2 A3 A4 AS A6 A7 AS A‘) AIO Al] D
1 -1.11 0.21 0.18 -1.02 0.91 -0.19 0.98 0.09 -0.09 0.91 -0.19 D,
2 -1.02 0.11 -0.21 -1.19 0.89 -0.11 0.81 1.09 -0.10 0.98 -0.05 D,
3 -1.20 0.19 0.16 -0.89 0.97 -0.09 0.90 0.98 -0.01 0. 89 -0.08 D,
4 -1.21 0.16 0. 09 -0.96 1.02 -0.18 1.01 1.03 -0.11 1.08 1.08 D,
5 -1.02 0.09 -0.13 1.10 1.01 1. 05 -0.09 0.01 -0.19 0.09 0.98 D;
6 -1.10 -0.11 0.18 1.19 1.00 1.01 -0.10 0.10 0.09 0. 19 0. 04 D,
7 -1.09 -0.17 0.11 1.07 0.95 1. 10 -0.07 0.09 0.99 0.14 0.01 D,
8 -1.20 -0.10 -0.13 1.05 1.02 1.08 -0.08 0.19 0.91 0.04 0.21 D,
9 -1.30 -0.08 0.14 1.09 0.90 1. 06 -0.11 0.20 1.05 0.13 0.16 D,
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Tab.2 Algorithm comparison
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Tab.3 Comparison and analysis

Yl 2 25 1 HUIREREREES
Wiy X YIl 2 P 2 Wi
i B R
UHL /% KB/ %
k(2] 9.10 1121 0.15 3.0 95.0
k(3] 8.78 1015 0.12 2.4 9.3
k(4] 7.98 997 0.13 1.8 9.8
A3 1.21 706 0.07 1.1 98.9
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