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Design and realization of diagnosis system based on
CLIPS for launch vehicle

Xu Jiaojiao

(School of Automation Science and Electrical Engineering, Beihang University, Beijing 100191, China)

Abstract: An expert system of fault diagnosis based on fault tree and case is introduced. The system uses CLIPS to
achieve the knowledge base and inference engine,and applies C# to realize the man-machine interface and management
modules. The structure information of fault tree, the logical relationships among the nodes case knowledge are preserved
by fact grammatical structure of CLIPS. The system uses CLIPS as the inference engine to actualize the forward and
backward reasoning based on fault tree and the reasoning based on case comprising string-type attributes and enum-type
attributes, in order to improve the accuracy and reliability.

Keywords: fault diagnosis; CLIPS; fault tree; CBR

151 9 B ) 5 B2 W 7 3 Ok D C = 38 55 A CLIPS H0AR
Zi I B RS — S A RS W KRS
RS i T H G A MU S R LA B Ry R 0 T AR B 35

B 5 e A B R % i i U F g 2 RS IR
BRI BB R R R TS A 21 SR
Ml A T AR e 2 7 2 0 A M S 52 BB 28 60 1 DR 58 A 1
S BB KA 5 o % T S MO MBS R T o R R BB B I R S L LR

1 3]

[}

I AT R AR A8 T S AT 46 R T AEAE I IR PRAIE T K
YRR G RE AT EE | KO A SRy S B A I G A 4
R AR I T A SR R R R Sy 12 I R T
S R P LA B AL R S 2R A2 W L [ N b e K
HEAT T OREERT ST - AN W7 B30 0 58 35 i A2 IR 7 3k L B R
IF] A B B2 T % TR AR 6 (R X S8 R G 4% A I R IR
PR . AR SO K B 4 R G0 R kT il R R R T R

Yfs HE.2014-11

[ Bk A% 0 38 )

FEAE K A 0 T 52010 28 50 UL A A5 A R TR L R R
91 PR R o JHG e e g R R 35 AR S A DL e R R
I A 2 TR AR G AR 5 TR A B G AL 1
ST 0T FVR AN T SR R 5T 5 i BATLAR 98 TR A 25
Rds e rh Y TR S BUE R SR I BT R A A B e A
T AR F A T L R ARAT DL IC A UL DU A R T 5 ) ) 4
B 7 S04 B A0 45 R AT S R AR U i AL A B2 W 4y

EAMETMEEAR  — 89 —



MR X

WS W gl S NG S 16 it 2 061 4 JHLE 5 1 2 0 K iR 2
PRAF Z2 AR, DT AS W7 58 38 52 9 RN TR 5 25 50 JE D oF
FEG RS ZE B AT RS S U B DA R B AL 2 A2 rp i
rP RN RS s PR G SRAR R R Ok e BLBLAG 4 B AR OF
265 H R, B ik D 7 1 A ARG 1 it 8 S D P bR A A e
B BB s AHLEE 0 3L - — 7 T S B4R % 0 28 0 N R
SR HEAP B ORI T B 45 A DG HRAE 5 53 — O TR 2 W 4
5 4 B N B I 5 L S B ABLAS I T
| omr || e |

| L R |

OF 3 4t 3 R
S| &
2

M1 SRS B R G AR S 1

2.2 HUEEREZHMAE

FIH C# LB AN 00 FF & EOHE 9 H 550 Ak 31 DL R
5RO RN AN SR S e . il a3 CLIPS B R R G
r R T P R i B AL . R N AR R SR W
ClipsNet. dll 41 46 CLIPS Ii H# & 2. NET fE42F , )
TS BT RE SR A A B R R Y. A B Ik B T I RE
B R A P DL B RO A B R 3SR L 1 R R S AR A A
JRME LR R B AT RO REAIG . LA BOHE AT R0 S2 3 R
Y5 Ty Rl A B 1 T RN R RS A, A E AT R G T A A
B AN ELARAIE 2R 45 5 3k T N 2 04 4 ) L 3 7 7R
B2 EIE M fehsr . WA SCR TR )2 8
AHE PR E B T BE 2 BB AL BT, BE S A S iR P T I
RERE 2 1T T A B 31 5 92 B0 Mk B8 A 389 LA R e A1 i
JOE RS S5 T Y ) A, K R G AN 4 R LR LA Th RE AR
B 25 i e R | L AT 5 ) B B B0l SR SE A
S W AR AR R | 3R T I AR A i AR R L R R T 081 i o
FRETHE , B b AR T AR AR R 4 1) 43 5% 1 Bh A B 4 R L AE S
e 22 () DR AT . SR Ak R A 0 =X SE T D RE Y ¢ Bl
A7MEMBAH AT AT REFIE RS TB1T80%.

3 AL E
3.1 HEHiRERZT
30101 AR R
il B A AT T R A W R G T SR M M — AP R

— 90 — HEAMETIEEA

20I1SE 6B
F34E FbH

BEET  AE BT S AL AT R Ak AR A AT L g
RN THEMZCRL. 5 I F R, SCik(9J4 L TR T
GDI+# pictureBox ¥ 4 1 il AL HEAL 7 1% iZ T ik B )
TR BN RS KU R N B 2
% H Visio Drawing Control ActiveX #H {4, 3@ i3 {5 B Visio
SR R P 222 T i T R L A ) R PR B ST S o AR Y 4
il )OS RO e R A Ay U
B2zl TR AR R AT 48 2R MR R I S5 A B DL & R
S22 1] (B 56 & L CLIPS fYy g 52 1 v 45 1 E 47 48
17 F LR T

(deftemplate node(slot name) (slot type) (slot up-
node) (slot gateType) (slot nodel) (slot node2) «++ (slot
method) )

Forp s name 88 25T B PR type % RIBIZE
B A FE A/ v ) S /I 5 M upnode Ji% 5 s 6
BRi B2 5 gateType NiZW A5 T R FACHEK K 2
TR 28 s nodel s node2, -+ 1 MU CHR A F 2 F 44
1# (slot method) 2y Ji% 2 44 (1 X 7 g e ¥ . SCikC10 ]
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(deftemplate case(slot name) (slot nameWeight (type
FLOAT)) C(slot system) (slot systemWeight ( type
FLOAT)) (slot time) (slot timeWeight (type FLOAT))
(slot phenomena) (slot phenomenaWeight (type FLOAT)
(slot mode) (slot modeWeight ( type FLOAT)) (slot
method))
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(defrule detect-event-happen

7e<_-(event (name ?name) (value ?value@.up) (fault-
Type ?aultTypelenil))

SR A BRI VST, R XK TR ARGAR
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(or(and (node (name ?name) (type ?type&. ~ bottom)
(nodel ?nodel) (node2 7node2) (gateType ?gatel.or))

SR 2 A RERT E A

(or(event(name ?nodel) ( upnode ?name) (value ?value
18.up) (faultType ?faultTypel&.~nil))

(event(name ?node2) ( upnode ?name) (value ?value
2&up) (faultType ?faultType2& ~nil))))
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(and(node(name ?name) (type ?type&.~bottom) (nodel
7nodel) (node2 7node2) (gateType ?gate&.and))

(event(name ?nodel) ( upnode ?name) (value ?value
1&.up) (faultType ?faultType1& ~nil))

(event (name ?node2) (upnode ?name) (value ?value
2&up) (faultType ?faultType2&.~nil))))

=>> (modify ?e(faultType 0))) ; 4 §ij 17 45 1Y 5 B AiF
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(defrule rule-top-infer
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(node (type ?type&-top) (name ?name)
(nodel ?nodel) (node2 ?node2))
(event(name ?name) (value ?value&.up))

=0

(assert(assertEvent(name ?node2))) ;%R K £ %

(assert(assertEvent(name ?7nodel))))
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(defrule rule-middle-infer

(assertEvent(name ?name))
(node(type ?type.middle) (name ?name) (nodel
7nodel) (node2 ?7node2))
(event(name ?name) (value ?value&.up))
==
(assert(assertEvent(name 7node2)))
(assert(assertEvent(name 7nodel))))
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(defrule rule-bottom-infer

(assertEvent(name ?namep))

(node(type ?type&.bottom) (name ?name))
(event(name ?name) (value ?value&.up))
7e<_-(bottomEvent(name ?name) (selected ?selected

&.nil))

= (modify ?e (selected true))) ; 4RIk 3
(RSS!
3.2.2 HEF CLIPS () il FUAL 1%

R 398 Z2 451 AR BL 1 1 St B D vk L 8 4800 P 1 R 5 I LI
HEAT S AL 2 o IS0 126 v 4R 21 55 24 i 52 491 R AR BL B TH
T o Ay 22 i 58 A L e e I ik v B A AR A
A E LT -

Sim(X.Y) = | D w, X (1 —D(xivy))? e))

KX = fasan, PMY = [arsyeeesy, 700K
TN FNH R 2, Fy, 2 590 38 7 0 28 061 R TH 22461 1 5
PN EYE w AR A BIEMAEAE D () FRHH
SWNER © A B E B AR SC R JE P A 2 B A AR A R
R, W 2 BRI R B 4 MO R, T & AR SRR I R
5 R S A A A B ) DR R A ) 28 B A A AL BT
N 17 = RN WD G s o RS < I - o - 7 = /NS
H

D(I,’y,) =1 ZN

N, FN,
KHF N RRAFFHR o MFERFE v, FAHEATFA%
N, Fl N, 3 R#om F 558 o 7Sy, P& FRE
™

(2)

XML RS E AN
1> a2, Z vy Bl 2, Fl y, PHEAIHE
0—x; = vy, Bl 2 Al y, FNEHIF
(3)

D(x;,y,) =

EAMETMEEAR  — 91 —



MR X

e LHS M1 RHS (9 5052 32 38 20 A URE SR A 07 ik
¥R M CLIPS A% SChREB S M S B, U0 R e BOH T 7 45
RS IR MR T

(deffunction string-match ( ?aString ?bString)
(bind ?matchNum 0) ;¥ & ¥ i {H
(loop-for-count ( ?numl (str-length ?aString)) do

(loop-for-count ( ?num2 (str-length ?bString)) do

(if Ceq (str-compare (sub-string ?numl ?numl ?aS-
tring)

(sub-string 2num2 ?num2 ?bString)) 0)

then(bind ?matchNum (+ ?matchNum 1)) ;JC{,
i 1

(break))))

(bind ?matchValue (- 1(/ ( * ?matchNum 2) (+
(str-length ?aString)

(str-length 7bString))))) ;5% /& M IE B {6 19 i1 &

(return ?matchValue)) ;iR [ Jg@ Pk i 25
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(deffunction enum-match ( ?aEnum ?bEnum)

(if(eq 7aEnum ?bEnum)

then(return 0) ; #H5%, W3R [l 0
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