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Fault Diagnosis Method of Big Scientific Device

Based on Expert Knowledge and Fuzzy Reasoning

Yun Tianyou, Wang Xiaoli, An Baoran, Xiang Zhaodong
621999, China)

Abstract: A fault diagnosis method and pattern matching algorithm based on combination of expert knowledge and fuzzy reasoning

(Institute of Computer Application, China Academy of Engineering Physics, Mianyang

is proposed. Aiming at many problems faced by large scientific installations in fault diagnosis, such as it is difficult to establish an ac-
curate mathematical model because of the failure mechanism is not clear, the diagnostic information is incomplete and inaccurate, so it
is difficult to carry out deterministic inference and diagnostic data limitations do not enable data—driven self —learning. The method
solves many uncertainty issues in the fault diagnosis process, and forms user— oriented fuzzy expert system fault diagnosis basic plat-

form by introducing fuzzy factors in diagnostic knowledge and the use of database—based fuzzy knowledge modeling methods, which

has been initially applied in a large—scale laser drive device test platform and achieved intelligent diagnosis of system failure.

Keywords: fault diagnosis; expert system; fuzzy reasoning; big scientific device

0 31§

KRB ERE BA R G G S I TR 5 P K55 e
s HITARTERRm IR BT . 12 MRA . HOAR T 22 BR i1
DR RGEAT SRR ME DL R AR T e 008 1 S 2E 1 AR L
BE 12 W7 B AR O 48 T 2 e i Ay R R AT dE B e . Sk, H
BFX 7 1 WS8R A e . 2R WA T2 582, &
WSSk 3 A A P X A AR . ST R R A AT P
APEEAPE TR S8R T S A R, e R A
HERGAEM IR, WP TE A, M LLHE R A 1 %L
SRR R R 5 R AL 2 ) A DG IR G AR Al A B Y
ATHENE . HMELLIEAT B E PR B s 12 B RO B RN R Tk
SEHBAR IR BF B FE o) A BE A B A ) REUAS SCAR T
T GEAVURIVRSEN H B A 85 12 W O TR SR R R 4
AF ] A0 A4 o SR S R IR T A R e A b [N
RERADHE . 2 WHE B 5 & A 1F T I # 2 W]

KR BEH:2018-07-09; fEEIBHI:2018-08-13,

E&£ WA : F P s BHF TR (JCKY2017212C005)

TEZ B 5L R (1977 ) 9, REAFRL, @R TR, £ 2N
Fi [ S RS W R AR e 4 A DG R T 1) B BIE ST

TERPUEBTT T . BF 0L KR GEIE 5 7212 W0 1554 J7 T
FEAE Rl PR 5 . TG ¥k S BT 1] P A 60 SR AR AL i
HH T T B P Y R A2 TR SR R £ T A Al A A A
A Tk - KSR ) FH P R R BT R R R SR I HE 2L .
1 BEREH

TR P2 Wi & 5 A% 48 L G R I R RN fE T 5 | 4
TFicit, HRRGH S LRI

D Bi kR S AL BALIE . x4k E i 9 4% 1l i R
Ge AR Ak v o M 55 4 1 AL E TR )R 8 Sl AR B R 2
FHR A B AR AS AR B L 1 i Y300 A 42 Tl 31 1) 41 A5 1 8
S5 TR R AR N B B 2 TR G A . X
SELR AR B N U 2 FRRAE SR I, TR R S i
EIE A5 B AL 1 23 BRI AL LA

2) BB AL 2 AL R X AL I kA7 M 1 Ak B
9 B R AR IR 0 SR i BE(EL. R A K il B AR IR S L SR B A%
1B 25 RO HfE B S E L Hi A T M ET R IS RS SR T
HLI DC PE B T

3) BOMIHMERL S . o B 5| SEAR A S B A B9 Ak R
ORI R B 5 RN % T B — 2% 00U 2 AT D B
R FETASE MY A 2Lk T L IC JC 88 . 2R G R R T R



%28

PR SF BT L GOME RO i B Y OB e B2 IR i < 7

RS AR U S 3 RN I 2 MU X 1) 12 B 2 1 I
SRR 4R U SR A D2 Wi 4l R

4) W AR A B SRR P R AT
PR R0 D) SR A S TR R U Y 0 N e . MR Bk
TH.

5) FEMEEE . BLnl PR A AR R0 EE L B E A2 T B E
[ S HIDEE ISR - i WL £ 1 - R S B o i 8 7l DR i R
17

BARESH 207 R LR
%@%fm@ P45 e WALAL
%ﬁ%@ﬁ KU ﬁﬁ

————{ﬁ%ﬁﬁﬁﬁ% E -

wmis o] s ] gawn |

S DG P 54

Pl

B1 o BOMIRORES T R S

2 BEMFIRRERSHEESLHR

HR R Tk A I HEZL L i M, S
GBI, Horh e AN TR B, RS R, AT
AN AE T )2 R . AT SR O T AR
AU FR AR R R 07 3l 51 AR B B LA B
W IR

IF P,(A,sW,) AND P,(2,,W,) AND---
AND P,(2,sW,)
THEN R (CF,7)

P g BUWEG AR, B SOBRRAE IR s A o R R SRR
B, RRAEIR B PR o< <15 W, g T AF B BUAE, B,
HCBEAE RS 2598 1 SRR BE s R L2598, B, iR i Ik
45k s CF MU AT AE BE 5 o o ML OU it I 1

LWL B 52 BT I — B WA . B — Ol o g
WE 7 IF THEN” H5E R Bt ATk . HIX Bl 7 % 0k
TEALI CRPD SREF R, REERE: B Rl
SR Tk, Wi KRG ROE F AT IR . K
YO 4 55 R A SCAR SO ol R AR G A B ) B AT AT
APAT - X7 R RSB T AR S R R R 0 . EAL
AT EMEER R, HEERLIINLERRITRIES .
FLFURE by AR AR 58 780, 1 3 U S a2 W i . A e
ARTT G AR U T 20808 T 4 RO S A 5 3 o o R A
HELEA I 3 ik R RTAE L 4508 2% FhBER N 7 2 fH Q28R
FHBCE PE BOM LR 7R . TR SR 1 Bs 59 45 09 AL B0 2 b
RO o R AT LU G ar A A U R TR T PR Y
2 AR R D0 B A 2 W BNy A L o A
SO LI F) BT A EATIC S, HMWZ e G fE B8R L.
TR AR g RN A58 S0 T R AT D02 I 2598 R L

At A 58S AT ORI (R 2 Fis) . BRSiH IL
*1.
3 KRMEEEE
AR e B 35 32 2 00 O SRR I R AR 1L Ak L AR
BEAEJRTE A . BRI 4fE B 5 AU UC i . 12 B 45 R 25 5 0 ) I
ATLALAE 4 KPR, BARSCB A R R
1 BRI

TR FERRR BE

JLI 25 AL FHF LI ) R 32 A0 R

X SR IN B 2 A& IR kAT 25

WA (50 |V
MFTRE | 3 A

X o7 W B iE K B 1 32k

#
HiPF 1 TAY e
7

BifF LAUE | iF A% B REAE I X 12 W 458 1 SO 2

A
N L e

pWise | my ;£&m 7 TR
%2 LWL

SR | FERK B

WG | B | T L RGR bR

W | TR | MR

SRS RY B . SR R REA 22 B A

Al I TFREE | A 2 i P B4 i g AR SR

J B
R ol A OB A -
WS | AR ggigukmﬁ?m A th B

7l R | WOREXT RGP A E R

WA PR HE A A BT I A A I I

I\EE
L Tk A HE M

D S—4. A m R

LW R GER AR 1 B0 AR JB A5 B 1 HRR AR T 4 Ry
S AN, /& DORS AR S T £, — RARKE
Folr WY 1 B AR DR 5 DA A TR DU o B O
AT AL 3R g 45 BB A S BRAE JR AR R . X T I P A R AR JR
15 T R IUAS R A R Ak 77 12 . Bl S B A AR A
CETOMSEEE 17, R MR Ey (07 . EEET
TR TE VEAT 438 . JF AR SRR B pR B 5 SR R
fH, AR FE ARSI FREE OTEE). W
LR 0. 87

HTET IR, B KB E R o BRI,
A RE B R LA e b

W AEJRIE B R K. U= {U,},U,,,U,

TBEAE IR BRI I FEROR N 2 = {2 }saes vz, €
[o,1Ja<<i<n

R e . V =V, V,,. .0V,

R S RS R 1) 3R R o vy = {yia e
(0,111 <7< m)

sVt €



8 . A ML 5 4 82T &
Hi, o, AU WREE., v WV, EEE. E 3 N VI = RN 8
Vi s TR BT IV R BT S i
g, WH SRR ERAA
BT
I(x),x € [a.b)
1. bac HtH
woy = JorEld e
WD(;(),I € (¢,d] [BouE——
O0yx & [a,d] l
Ko I (o) K [ar b] FEMTEBEER. D (o) % N
Lco d] FRYRATE D A K, IR S04 . N
@ <PAN ELER 52
4 o d Y >
el BN ‘ ' ] :Y
E - H

X1 X2 X3 X4
WA
B2 OB

X5 X6 X7 X8

AT7 SERE BRI BB S 5 . A= [ARK,
BOR. IER . BUN AR/ AR B AR I RS A I
PR 5 RBOMIAR TE A . FERH H R m

2) B BEROMIC R R

WAIEZADL XM ER . 5 285 WAL 2 B OC R A
Meed e, B, o i R Ak IR R D D Y S IR 5 B2 . M
X ISR R P i A . 0% 2R A R A — AR A
JER R AT A B Z A RN R LR R0 . R R

JCRAE G 7T 58 o 12 W D s B 1 SRt o A R AT B 3
BIE,
La¥! [A¥ r
R=|"7 7 S =G = 12w
T T2 ce T om

ry € [0, 1] FRMBEIEIK x, SHERE N v, 1% R iR
FEORUED , r, =0 FRBA MM,

3) = BEIEE

RO BT SR F AT 2 485 20 U A5

Y = XRey, = 21‘,.1’,_,. G=1,2,...,m),

v, € 10,1]a < <m) (2)

4) UL R I B 455 1T H)

WU Sl R WS, 0.

RMRARBEZEA : max[y,] € U GER KM EZHK
i J5E PR

RMBEEAR: v =40 v € Uy, GERRIGZ I K
B S D
4 HIEISHIRE

ETEHEAAGEM MR SRS RE, FESH
B RAE . AEJR RIS B AL PR, RIS I G, 45 SR b A
LRI AR SE 6 R BR T, H o R UT BRI W] g — 2P
RSB B0 G e 1 o = R (= R T R o S = A

il HOR AR

B3 RS W

D Bdls R B SR 5 2 AR UK I 12 I £ 5L A o
W2 W R B A 45 1 A IR . IR s TR
OB AR B A AL RS B I B R B A PR IO e 4, R
His TR A AE B MR 2 {5 Bd i OPC (OLE for Process
Control ) # 1 M WEHE R 48 H AL

2) TALHE . AL B2 W AE B IR k. U Uk R
o, H—fbid ., B T REFNMERZWHEEMG THE
JIr A e A MR A A RS AR B A I Bl . Bl ROR. B
ZePER . A ZHT, W AR L K AW I AT W) 2 O
e, AR T RS BN R 2R BE AR DG AR IR fE B, K
Ja FRSRIARTE N LR AR, [5) B 11 48 8 1> 0 e ik JR T 7 1)
B . B AT JK A R 18 1R SR TR R R A AR 1)
7 A Sy g A T A RO A

3D MR A . AH A TR ORI KL U Yk 5 5 DT A i
P Al T R B2 IO R, HESL S R P B Ak 4R
BOZ WO, o 52 R 3 Y i e e IR A5 S, 5 R T ) AR
FPUERE . FAZ (1 TH 35 45 KW Y DT B2 . 300 DR e
JEE T R R Dy TR R DR AR BN T L i ik
FRA AT/, DR B RO 7 512 W G B i
W%

4 LW R L B VCEC IS R O R
Y JG PR A R 12 W 4 0 i s . R B DR TR B 3 P i
PR R AN EAEE., B FRABMEL.
V2 AR [R] B 3005 P51 AT LA a2 B 22 i O R s e

5) W EE AR . 2 W s RS 2 12 B R Rt R A
LA E R, SHEE FE BB EEIR i
AL g R Gl A BESR (A e,
NGOG B . %2 fF5 B DA g 51 O QS8 i AT 6
B, TR AR R T TS B 092 W AL U 58 3 AR
B TEIE . WA I ZRAe A I T #2245 11 45

CREHE 42 30





