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The Application of Rough Set Neural Network System in Fault Diagnosis
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Abstract: The phenomena of misinformation and failing to report in fault diagnosis affect directly the quality of diagnosis,
meanwhile, fault diagnosis on-line demands real time. On the basis of giving an architecture of rough set newral networkc sys-
tem, thus paper apples it to the fault diagnosis of rolling beanngs combined with professional knowledge. Simulation results in-
chcate that the system has increased the quality and rate of diagnosis, reduced measure 1temns and costs of diagnosis. There wall
be well application prospect n practice.
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1 B[ =(Introduction)"

H#54E (rough sets, RS)Hig M ZE 15 ¥
AR ELORE TR, e Sob MR R
R AR ATREENTRERFE, PR E
MRS RO ETR, B EE MM & 7 RS Bikd A
REAAR BRI BN T R HETHEN
FEH ETHMFEMHAIR, EHEERAAERMR
e R 8 RS Bie I A B iR R ARG
WHR,ER—FK_GRE. G-THE TR, 8
—VHRN RN —FEE, Bty AR IER R
KB RPN R BHEL RN RR, g5
A RARRK BN PRSP W FHEFRE, I
EFHFHRTBRUERELEYN FREERM,E50
RERENSERERMSRHBE. AS R E
BERRERPE D WRRASE LD, 5
HELH LR —HEHMNMES. UREXH
AEEFBEFRIESEEROENZTRIEE.

— PR FRATRE R AT E L 291, X B BT [ 38
ERENAPERENE BEPHREREMI BN E
BRYE CHETEEE I RSBEE . RRS T
S RS BE T RAR MM .
1.1 A% ERY%F A ( Characteristics of rough sets)

1) RS TARELTA S EHMEMMERETF
EREBTHRESENHRTE HRALTUFE
—HFHRR N {E B 2R R, IR R R B
HBENTL XEFEHAHIFTRAESEE RS 4
AENFHEERSRERNFE, THE LR
214728

)RS E—THBRAMEEIT TR, EfERE
MABEATEERFEE, AT 9 R 5 HE S
B AERECREEOITR T X BIB TN 3+
RAGHRA B ik 5 BB 1M B3 9 £ S04 2 | i ik
KR, B SRR (B S T B P ik
B TEL N s

» BEWH AEEECF MR T REF IR NS TSR HEE .
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1.2 R ER LA A (Applications of rough sets)

RSEHMEGHETERFTEAMERAYK, 8
0HE 80 FREELK, CERFTLEHRREBT
FABSEAER W BT RREES T B
B R PR B E P EIRR R
BEW NBEH EERE ATHE CRE E
SH GERUEE R TR B R LE HE
B RS Wi MM SHEE fR
SRR Ch R FIAR B R T
1.3 ATHEZEME (ANN) 745 & 5 B A ( Charac-

teristics and applications of artificial neural net-
works)

BT AT LM S B A b B F o it A7 1%
B ER T2 TR, F B A RIFMERTEMT R
#.ESFPRASENA. BILNELTEKA
18 Bk 3 W 25 ANN ZAMEMRRZ —.

FXHELE RS T ANN AR L, & 7
2 W (RNN) RFER , HEZ RS0 T
RA S 2 MY, A MATLAB #4777 (F 305, 3F
ORGSR EF XA LR, Tl Hixk
o THE B AY IS0, R4 B X8
2 FAEKWNERRE RGN (The structure of

rough set neural network system)
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Fig 1 Architecture of rough set neural networks systern

BAERSY TIEIRE N
1) # IR P S A R B = A 3
FEHEPRETHFEER, WRHEMEHKAD, K

HRERMAMENINE HPRENRIX
SETEANMERERZONSHE. Bas
08 F— - EE R AL g B &R 60, %
BEMEMU AR LB P IENHREE . HE, &
EHREFSEEHERENE LEENEER .

2) #EHAEAENL RS HTER-BFS 4
Whtk REREENTRERL, TN TESR:
Pawlak Z 2 O B R M B &
UL F A X FR MRS RS R EARAREE
AT R A AE K ke 08, LR E A R
B H TRl

3 WM EEFR . EARRGHRIEEE K%
THEERRE.E-HR TR, EFIHAERE
—MEE. . BES IEHRERERE.

4) RBERLE . A O KMERIERL. LR
—REE, FEREROEEE R EEHZRYE
IRBEABEN, REEZRY, ABRERBRA S
Fiks @ REANAE . AL RIER L EARE
=R, EEEFEYNERTGEE, TEH T Al
£ H5-FHUNGHEREERTRN. BREITR{E
BAESGEEE, . RBIARNIIERE. SR
SR\, BRI E&ERE.AMERER
PRERIESE.

5) /R RUERMNEE IR RAYNH
BAMNRNEREREEEIHENE M EGRRIBEETER
FREIHFE I FRRETHEISLEN &
HRE URE TERIBNEERHK.

6) MEmMsEL"Y HAM ST RMETH
A0 g Mg TESI MG . B THESES L FF
IERE SN A, e Mg EEERR R B, BT
KITFLI 3] BP R2E  ARTI FIE | B SRS AE B gt .
% 1) & BB ET ) 2% ( radial basis function {8 ¥} RBF) f%&
AMBEEA(IVQMERESR FATHEME D,
LM EEERES—THE, BHNER %
2 M =35 HHU N, L4 H I F0 00 0 2 5
HLI ML 6 P A3 A5 37 JU AT LA 3R 4S5 5 A
HARFNFERL RERANTRE BREBAER
B/ R IR YRR B H R A L o 0 0 T B B ARG 3 1L
P AR AR AT H R, S A 28GR
3 ¥ A2 (Application example)

FHMLBE 82 70 2 ) 58 72 G0 A7 Bl AR 12 R, R
AxXme]PmEdE 1.5 0P RARS T
BNERT . B AR

1) FIA&SREZE AR, XA E
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R R EREE, B3R 1| 18 s3, 84,511,512, AT & 1
& R s1,52,55,56,57,58,59,510 ;D ik
R

2) A L AEM N 1R E bLLb2,b3,f b
(Rxwk[elhEk ), BEE(i(e]H R NP ME
— P REEES TR, FEEE0,b K FEBRE
RN 15 (b1, 02] ERIBREEELY 2; (b2,
BIEFEMREEELD 3; (3. 4] X |8 RiE{E
Bl (5| KEpREERIES, F8)—1
PR, R A 26 A 41 SRE, TIRFEA 41
W EEE B A LVQ MKk BP Mg A
A 4 EAERIEARE BEE 4 MEWE
HER.

3) FHMR A ot E e xR g7 4k,
FRAEPHEERE; M- HBEX 2H(58F 10E
A A SHAEIES)  HE 16,34(5HFKS
HE);H%E6,18,19,20,21,22,24,25( 58A 7 &
EVBR 1 SEFOTE ). 5 N(58E0HE
By BAsSS(SHEFSER); TE . FENEER
R, mEE 2 sl REEN 9.2,
R 108 sl BH{AN 89 .4, MEEHEA 10 ¥%¥T
BR BRI,

4) X F M R BT Ik BRI R |57.58,591;
FEEmBERRNY 7, MA/REE 26 58E 27 1

WA MR KRR o8, MR KA 26 5FF 42 74
B UBRERRE 9, MAHKA | 5HE 27 THE;

5) R B/MRARIESR  H is2,6,57,58,91 ,
|s6,57,58,59,s10} ,{sl,s7,s8,59,510};

6) AR B 1R FE 08 B A DR G B, TE
T REAR;

7)) XA LVQ MEm g T NgGmue, e
T EON S ST B AR B E I SN B A Kohonen %
JRMERTIRN LVQ ¥ 3 AWM. R34 28R
g EAREERH LVQHE BT 1M
— IR AR 2 B R R A A AT U SR A
o, R AHER R ix.

HLIE B R HA A RNN FE (6] m
RS HEMERER; ARIFEHERENGENEERH
SHBREENR REERRE, EER; REHRE
SR ENEERRA X, BRI LE R %Y
REREREHEN T, Tl Ew RGBS
BrEEMEEE SBRE WRERESE XHTXK
M#gmEhEMEIRRETNEG, BN an
ZHRGMWESERY EE S RBHEERS —E8
AhEfER .

THREEL.2EXM[6IHME 1. RHMEE
#:1,3,5,7~12,14,15,17, 23,26~ 30,32,33,35 ~
40,42 ~ 54

A1 FIAHEE
Table 1 Leaming samples
Ko, 5l 52 s3 54 55 5 57 53 59 510 511 §12 D
1 97.0 858 1.4 0.4 8.0 7.0 310 300 170 240 3.2 420 0
3 109.6 9.0 6.0 1.8 M0 430 1200 1100 56.0 530 136.7 1295 O
5 109.2  95.0 5.8 1.1 28.0 360 9.0 950 480 430 nHno.r 1103 1
7 97.8  95.0 1.6 1.1 4.5 6.5 11.5 9.5 8.5 8.5 150 143 0
8 91,2 82.6 1.4 0.3 8.5 4.5 3.0 20 B0 7.0 3By 314 0O
9 97.9 B85.4 1.6 0.4 6.5 7.5 3.0 165 14.5 10.5 28.0 209 0
10 89.4 85.1 Q.6 0.4 7.3 8.0 25 170 145 110 311 2.8 O
I 136 92.1 3.0 0.8 17.0 230 65.0 450 310 270 MO0 573 1
12 109.0 1.4 5.6 3.3 20 270 75.0 550 30 370 8.1 7& 1
4 10t.7 9%4.8 2.4 1.1 9.5 8.5 20 M40 175 150 352 222 0
15 7.1 9.7 4.5 1.4 200 2940 780 750 400 400 8.9 838 1
17 14,0 113.3 10.0 9.2 2.0 550 15040 130.0 580 8.0 140 1622 O
23 95.1 739 1.1 0.1 7.8 1.3 17.5 18 2.5 1.3 2.6 44 0
% 971 814 1.4 0.3 9.3 15 370 135 234 125 446 207 0O
27 100.8  86.4 2.2 0.4 120 230 350 350 280 370 464 559 1
28 1071 92.4 4.5 0.8 230 280 950 8.0 320 420 1028 e 1
2% 1075 100.1 4.7 20 20 250 8.0 8.0 450 370 4.4 96 1
30 9.9 9.3 2.0 1.2 5.6 110 165 17.0 9.5 15.5 19.8 255 (¢
32 983 %48 1.6 1.1 0.6 235 265 300 25 320 356 498 O
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A& 1
No. sl s2 53 s4 55 s 57 8 9 s10 sl 512 D
33 100.4  97.1 2.1 1.4 12.0 23.0 30.Q 3.0 205 38.0 383 55.3 1
33 108.4 95,0 5.3 1.1 30.0 65.0 105.0 90.0 550 450 122.3 119.8 0O
) W60 91,0 4.0 0.7 [L 3o 9.0 1000 Mo 5.0 118.7 1185 0O
37 104.0 9.0 3.2 0.7 28.0 30.0 90.0 70.0 46.0 5.0 14.9 91.1 1
K] 103.0 92.0 2.8 0.8 23.0 250 75.0  40.0Q 37.Q 47.0 86.7 66.6 1
39 102.0 91.0 2.5 0.7 220 23.0 56.0 4480 34.0 480 9.1 .7 1
40 100.0 B8R.0 2.0 0.5 140 6.0 4.0 460 220 35.0 60.0 1.8 1
42 102.0 90.0 2.5 0.9 18 0 200 43,0 5.0 34.0 30.0 61.5 61.9 1
43 wia 9.0 2.8 0.8 15.0 %0 430 520 280 42.0 57.6 .7 1
34 108.0 99.0 5.0 1.8 2.0 68.0 160.0 1400 660 130.0 1%.0 202.8 0O
45 112.0 114.0 3.0 10.0 32.0 520 116.0 100.0 38.0 650 128.4 130.6 O
46 g95.0 34.0 1.1 0.3 3.0 15.0 6.0 38.0 2.0 4.0 /e 5170
47 101.0 96.0 2.2 1.3 9.5 41.0 54.0 110.0 25.0 92.0 60.3 1500 O
43 14 ¢ 960 3.2 1.3 20.0 4.0 T6.0 Q.0 380 72.0 87,3 1217 1
40 4.0 920 3.2 0.8 220 13.0 6.0 46.0 400 28.0 88.7 55.4 0
50 111.0  102.0 7.1 2.5 A0 66,0 22000 2100 920 1100 2425 2461 O
3l 1120 100.0 R.0 2.0 3.0 64.0 170.0 180.0 2.0 110.0 193.0 2.4 Q
52 1M.0 %4.0 2.2 1.0 24.0 48.0 42.0 82.0 36.0 6.0 60.3 121.7 U
53 103.0 93.0 2.8 09 4.0 34.0 500 66,0 34.0 54.0 ga.1 01 8 1
54 104.0 98.0 3.2 1.6 280 250 2.0 %40 420 M0 %3 111.3 1
THEEERLSBRM6]IF 1L EBOEARK.2.4.6.13,16,18 ~22,24,25,31,34 41,55,
A2 pEHEE
Table 2 Testing samples
No. sl a2 53 54 85 56 &7 53 59 s10 sl 512 D
2 g97.2 83.1 1.4 0.3 11.0 22.0 25.0. 21.0 14.0 15.0 30.7 33.9 0
4 0.5 975 5.0 1.5 [BO 420 1650 1150 580 550 17806 1342 0
3] 92,9 82.6 0.9 0.3 5.8 7.5 17.0 12.5 12.5 12.5 21.8 192 Q0
13 97.7 86.3 1.5 0.4 3.5 14.5 22.5 17.0 15.0 13.0 28.3 259 Q
16 1077 917 4.9 1.5 23.0 31 Q 95.0 75.0 46.0 430 1080 018§ 1
18 94,2 70.4 1.0 0.2 6.3 2.8 14.5 5.2 15.5 4.5 221 7.4 Q
19 9,4 75.8 1.0 Q.1 6.5 3.1 11.5 57 18.0 4.2 223 1.7 0
0 4.9 TT.6 1.1 0.2 6.0 4.5 12.5 5.8 2.5 5.5 4.7 9.8 0
21 95.3 78.8 1.2 0.2 6.3 37 15.0 4.8 21.0 5.5 26.6 8.2 0
22 83.0 71.7 0.9 Q0.1 8.5 1.1 17.0 3.5 22.0 1.8 29.1 4.1 0
24 94,3 6.8 1.0 0.1 6.3 2.8 11.0 8.5 19.5 4.8 23.3 7.8 0
25 g5.1 76.6 1.1 Q.1 6.5 2.5 12.0Q 5.5 11.5 4.5 17.8 7.5 0
L] 102.4 12,1 2.6 2.5 5.0 17.0 17.0 25.5 0.5 26.5 20.1 4.5 0
M .7 9.3 4.9 1.5 210 3.0 90.0 1.0 470 46.0 105.1 93.3 L
41 100.0 89.Q 2.0 0.6 13.0 19.0Q 5.0 340 30.0 2740 64.8 47 4 1
55 103.0 104.0 2.8 3.2 20.0 27.0 76.0 76.0 38.0 52.0 87.3 95,0 1



http://www.cqvip.com

58 LA B 0 4 T S R 0 WO RRE 2 T o RO B 083

A3 HEkK
Table 3 Results of comparison
X[l A
R RS K RNNFE&

HET HER#

s1,82,85 ~ s12 93% 98.2%
51.52,¢5,s0.57,358,59,s10 * 098.2%
§2,.50,57.58,59 * 100 %
6,87, 58,589,510 * 100 %
s1,s7,58,59,s10 * 100 %

« XER[6]P14. X HB A FHEMNEL sl HHA
FEH S ERERBEET1).
4 &1 (Conclusions)

RFRG A T BB R I TN 2 W 48 RO AL

D fIRS s EEIb R ARA TR, {15
BERENBARERAKE L, AL THEMLE
554 RE T REMNERE;

D B R R E E R AT S R R B, B b iE
BTHAPREWENTIR B T REMNERE;

T RREAREHTHEL W BT R W
KRG 3R TR RS, U Bk,
LT

@ HTFHERBEERFHNAEERND B B
AR EE P RIRRES.

ERZFEEATEEEN:

D R2EMRESMEERNFIHEARRR X,

T HTEARAERUER PR T Hx &R

HAR, ML Wi SRR, 2 5 0 foHE R B R B
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