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An Expert Systems Model of Malfunction Intelligent Diagnose
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Abstract : Based on the theory of expert systems, simulating thoughts process of experts, gathering domain

knowledge of all experts and according to the problem characteristics of application and management system, an

expert systems model of malfunction intelligent diagnose has been built up. In the system, the method of knowl-

edge representation is genetic rule, the inference engine combines uncertain inference and rule inference. In or-

der to deal with the uncertain knowledge, an uncertain inference model based on confirmation theory is estab-

lished. This model can auto-gets and modify knowledge in knowledge base, achieve a better real-time character-

istics, through interacting between human and machine as well as self-learning function.
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BB ERE P A MM . if E then H, HE M4
W H R MEP(H)M&HHME P(HIE), % C
- F Rl B FEHE T CF(H,E)EXA

CF(H,E)=MB(H,E) - MD(H,E)

Hi MBHRAGHEMKE, R HASATR E
VERC R TESE B BB (4538 H W EMEEBKE;
MD ARFEHKE, R BERE H T IE
PEETH B, H MAFERKE. 4073 E Xk

1 P(H)=1

MB(H,E):Jmax{P(HE),P(H)% - P(H)

P(H)#1

(1)

1 P(H)=0

MD(H,E):Jmin{P(H|E),P(H)% - P(H)

t P(H)#0

(2)
WRHEX CF(H,E) MB(H,E)f MD(H,E)
fyE X, Al CF(H,E)Rit AN
CF(H,E)=

P(H|E) - P(H)

MB(H,E)-0=

1-P(H)
P(H|E)>P(H)
0 P(H|E)=P(H)
0- MD(H,E) = P(H)I;(Z()HIE)

P(H|E)<P(H)

(3)
AW, % CF(H,E)>0,UtH g1 TRl g E Bixt
NBYUESE R BRI T H A EM W5, CF(H,
E)HEAR,3m H AERAEERB K& CF(H,
E)=0,Ui8H E Fixt R AIESE 5 H TX ;% CF(H,
E)<O0, VLB B TRI4R E BT X 1 A9 8 0 i B3
T H wEfFE.
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FPHEXANELRERE T ERZHMEER
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FRH il E then H.

H—@#L8 i E1 and E2 and ,En then H

T4 0] B ) B e RN T e, RE T R
AN AR AT HE AR K

If E1 and E2 and, En then H{CF(H,E1,E2,
"',En)]

FKRYiEE E1,E2,-,En Bor B, 454 HAE
CF(H,El,E2,-,En) WAl {5 E M>r. £9 CF
(H,E1,E2, ,En) g ER ¥, HEBEN T -1
H51ZE. GlmALEF R FHRELHARE 1 N
FmH:

If 736 1(E1) and ERFRE 1(E2)and 55
BRYRA 1(E3)then i E# % 1(E1,E2,E3).

2.3 HEENH

REFHMRKRREHANBRRMAHEERT,
DI R G % AL B AR RS T IR R AR M S &

XoF T i 5 P AR A AT el 4R IR 4R ) A0 A 0 Y
AT HE PR 4500 A0 T S0, FTZE A e R FR e 1Y Y
b EGMERSEMEGCRSETERE T —
PR BRI DT 1, B CF BEED %M R Y N
AL UT 4 FiE6 .

OL i3-S A
S fRE
CF(H)=CF(H,E)Xmax{0,CF(E)} (5)
@ LTI 12 Z 30 45 B
CF,(H)=CF(H,E1) Xmax{0,CF(E1)} (6)
CF,(H)=CF(H,E2) Xmax{0,CF(E2)} (7)
BT A {5 BE
CF,(H) + CF,(H) - CF,
(H) X CF,(H)
CF(E1)>=0,CF(E2)=0
CF(H,E1,E2)=<CF,(H) + CF,(H) + CF,
(H) X CF,(H)
CF(E1)<0,CF(E2)<0
CF(H) + CF,(H) HAt
(8)
MEZZMIAL H 4w, ol 2 A
(5),fkwit#® CF(H,E1,E2,E3), -, CF(H,
E1,E2,,En).
OENTIPE 20 Fus O M S iy
if E1 and E2 and E3---then H [CF(H,E)]
B /N CF (E)AE 7 B HT 3R AT {5 BE CF
(E),E=E1NE2NE3NA .
SR RE
CF(H)=CF(H,E) Xmax{0,CF(E)}  (9)
@YU R Z AR B X R e
if E1 or E2 or E3--*then H [CF(H,E)]
Wi KM CF(E)E R BIE R A5 E CF
(E),E=E1VE2VE3V- .
S fEE:
CF(H)=CF(H,E) Xmax{0,CF(E)} (10)
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R1:if x#12(0.5) and £23(0.6) then A1l

R2:if x12(0.5) and x23(0.8) then B3
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CF(A1l,x12,223) =

CF(A1,z12) + CF(A1,223) — CF(A1,z12)
X CF(A1,223) =0.5+0.6-0.5x0.6=0.8

M, B B 458 B3 WA {5 EE

CF(B3,x12,z23) =

CF(B3,x12) + CF(B3,x23) — CF(B3,x12)
X CF(B3,x23) =0.5+0.8-0.5%0.8=0.9
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CBUERERE _REFER R SO R EFERRSR S
HEFFOLERRI M E AE DR ERZ 100~200 um BEE BEF,
HM R P EE LR R 0.12~0.22. 3% 4 R & R 4T % 4%
AKGEHRES DR EREBNER.

AT ERTRENTMEE A FERAEREGHE
MK (MOPA) W , XFEEFERUE (KT 200 W) KIE
Y. BT RO T o O R B B A W LUK A B 200
pm, 7 52 B 2 BE S BLEL AT LR S 7 B R (building block) B
REGR GEDSEEEMAMRES, THL AT (6~10
AVBED BB ER R 200 pm BUEILER 0.2 BB . %
AR A MG T — A R AT R DT EOR B & L AT
FTLAE A Tl AR m g R ik i 4 253 T R 80, T A &
BEFEARAMEEERRTHEETR. —MEF 4 Mk
THREFESE 976 nm A RS, BB T 200 pm FIEE
SEHFE I 200 W B TSR &

lpm B RN FOLE TR AL EHASEHBL
BEBHEAEBENTRERARATNE MOPA R4, 5 LI
225 WIS RS . 6 MREMESRHEIER 1.2 kW, 8
HEA-NTHEREXA R AGEH -BBE YL NELEN
2 EBHEHZNR 400 pm, BEFLER 0.46. B TR E
RIEREFEW , XACABER LR E S THEF EBOLR
BN 1 kW B TR . X R MOPA & W IFALTET
HEAEMARMAR FHEAREEMIFSE.

- AR Z ke B KRERFNRAL BB F
REFERABELS MBEKKAEL 080 nm. AT, 3 T,
THAEARZEEBR(FEEAKRTF 1.4 ym) MBI E . BH
BRI HFOEA R ED Ty f B2 RSB IS &
I, TAEAE 2 pm 4 BB (Tm) L7 806 88 Br B 1y 3
B EAMEA LT HRENH H BT 1 kW LW LA
1 kW IR A REET R HBELEH 790 nm HOE—H%
BEETHA AR EERE N EARET LT
EHERTE.

R ARG ERT R R NREAM L.
2 DILAS 2 3 /& Bt & 42 COMPACT % 1 i 3 i /9
500W.400 pm — b Sk Tolb 8ok R G vl |4 HE T
MIRERH L AR EEN, BRI AMREE/HLILEA
2581 IR 4 A0 I VR B T 2 B TR 3R T I s, AR IR
WHSERENTRENE, FESAFEE T INT, #5468
REFH LR B BN LA BB G REET
BEEEEGEN. REDHLER S IEES 400 pm
(5% 200 pm) FILEF IREFLAEN 20 mm BH 30 mm. FEE A
A F-0EEE. BAIEMTHE. & 140 mm X 140 mm K
P EANRFEER R 2.8 mm(3K 1.4 mm).
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