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Abstract: In modeling a discrete event system, the map from physical system to logic system may be not complete due to the complex
behaviors of the system. In this paper, the concept of incomplete model is introduced. Next, a method for judging diagnosability in
incomplete model is proposed, and the corresponding on-line version of the method is also presented. Incomplete behaviors can be added
to the model, and makes the model complete. Offline diagnosability is judged by classical twin-plant method. According to the ordered
observations and prefix of language, the incomplete behaviors are judged and disposed. With an additional method that judge incomplete
behaviors, the incomplete behaviors are added into model, and the online diagnosability is judged incrementally in twin-plant by
incomplete behaviors. By judging diagnosability online, whether a fault can be found exclusively by limit observations is decided. The
proposed methods suit for the systems which is discrete.
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Fig.1 Complete model, pre-diagnoser and synchronized automaton
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Fig.2 Complete model and incomplete model
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B AL G (x).

EN 13(FEZEREE). 75 B HUN I %0 xi,x; b, 35 00 A RS [], 3L 2 4 s SOh I ) E PR AR 58 4%
I £ R

o I XEXi<),GT(X—X)=G (X)) —G (xi) A& P AN 1] 1 _F FRAS 58 A A A0 1 6

o 1M QT(X,—x)=Q] Q" E"(x;=x)=E] —E" T (x; =x) =T, =T 205l J& W [1] 20 x,%; 2 [] (¥R 25 45

. f R D RN E.

X T A58 & BRI 7 20 T2 1 T2 I 1k AR AR 0] T A 58 £ A 1Y 7 4 R 1 1T 8 W R AR I AR AT R
ANAN IR BRI ) R b 25 A7 AE AN 58 £ A R i R8s Wi ] B8 43 A7 4 23R, 9 L e R A AN 5 45 A5 20 348 0 % AH O 1)
RS AR AR AN 58 & B L 38 1 ) B vl 2 W vk 1 B R R Gy A 2B

(1) WA TE AT A 1 H B AN 50 % A5 28 1 58 om N 8104 iy B I 0 PR R o

(2)  VHBEUR, 19 30 24 117 0] 2 0 ] 2 Wi b

FE R R IR BN DR AT H— R A1 e R L.

3.1 FEZITAMMA

ANTE AT hy 2 B W I PR A AN 5E A B P AN T8 A B R IR A A AE AN LI S I S — 3 T
PEAN 58 46 22 W A0 2 A 2R A L T DA

N3 AN 56 5% 140 ) W A2 A N ) e FF e 22 7 S0 W 1), DRI R PP AN 5 6 BT B 0 M W A I S 2 I AP A R
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B 52 BRI PP 5 AR I B8 R B B e B S @l iR BOEA R 2 T A EER e S | 21 ad
NP ASE#AT HIE S, B () 48R 2 —MES A RININ P ARSEESIAGE I FEa2 T 4
HIAN SE R I AT 0, 00 By (1) £ & RO RBEKS ARS8 n. n I 3 o, 24—l & AR AEAS 58 2 FAE I R DL
A 2 25 U2 1) 1R 3T 00 24 3 5 TR AT 22 A AN 58 8 SR I R 2 s IR B2 AT 224> 3 SORFE R AR AT 7T g
(¥ I Py HE 21,

OmOms+1.-:0j 0;+10j4+2...0m
q
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Fig.3 Incomplete languages
K3 Ae#ihs

P S v A 5 1 BRSSP (R (1)) R e A A N B I 4R .1 L(G),I’eL(GT)-L(G). #F
Pr() =P ("), U] 124584 4 A B A R I 108 o AR AR U0 I P AN S8 1 5 1 TN € I, 5088 T 30 il
FAF RN, 5 F e 5E & I S LAHIRL T |5 VTR A 58 4 H I T A% Rl Ll S A A ).

TEASE TS vt X BB I P AN 58 2% B VE 5 B T IR SE AN e B AL O 4 S-SR B PR AN SR 375 7% A0 U X
B3 A 58 2% 11 1 5 A AR AR AR 2L 2 ) (1 B [5] 25 45 3100 B 1) m] a2 ek

R AN 56 3 A5 B 0 £ e 5 45 B0 AT BP9 AN I 1) S0 TR S I AN S8 86 AT O A RO % T AN 58 £ A 1Y
BE OB MBIt AR x; I TR PN xi,x; AR AN58 £ AL R0 & ) L0 PR RS . <A
CA K e s 3 FARYE A 56 & S A 1 M 0T, B0 T (A7 1 G B B oo N1 s, B3 0 709 R I e K TG 7 i 4 b
NF A

FAFA 56 £ S8 70 I (R 3lE 47 31 72 vh 73 201, 78 8 B2 b A5 H A 6 70 56 4% 4 BILIRI55 0, DU AH R 1) =
PEINBIEE A IE AL R ES B A% A0 P AN ) 1) R TR ) 4 A 58 4% A SR ROIRZS RV 2 X PR A 1)
[) A TA) )38 B AR 1 4 R TR A 50 & A8 0 v B8 S VS DDA 56 84T 0 IR 7 .

B L Aoe&pimy g,

Input: i [l X =B X,y AEZRBIEY GT(a) M RTMIMTF 41 0bs=(04,0,...,00), 0, € Eq
L(G");

Output: fEZ LAY G*(x)).

1 ¥Et:Q =0 E=0T=0

2 if obsg PR (L(G")) then

3 while 0;2¢ do

4 if Jo,¢E; then

5 E=E"{0i},Q =Q {ai}

Vi,t'eT,t=0x0j_1 XQa,t'=0px0j+1xq’
T=T"{0ax0ix0p}

o
puill
piced
op

6 if 30;1...00cl{Op1...00)cl’, I,I"e B (L(G™)) then
7 if Pf()=92 and P/(I)=< then
8 E=E"u{n},Q =Q " {aqi}
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9 Vt,t' e T, t=qx0x(a,t'=0px0p+1xq’
T =T {qaxnix0s}

10 if PF()=0 or P/(I'#J then

1 E=Eu{fi}, Q =Q"{ai}

Vit e T, t=0x0;x0q,t' =0pXx0t+1Xq’
T =T U{gaxfixp}
12 E'=E'UE~,Q"=Q'uQ ,T'=T'UT"
13 return G*(x;)=(Q",E*,T",I,F)
Sk 1 AR RS BORTIN ) 2 IR S8 2 B AR el R v BE G IN 8] HERS, W] 8t I TRV ANA R A 1A S8 46 2
A2 IR IR A 56 £ AR I 3o LR 56 I N BB op 56 G IE nS Wb 7R S Wb 25 R A X M G R
BRI T7 300 A AR S5 T R W R 4 RO IE L 4 2 AN 58 45 A7 0 ImON B8 ep iy 4511

Fig.4 Add incomplete behaviors
4 MAARTEEATA

13 BN AS 58 AT R 25 2 v S 75 R AR 8 A 100 G B B rh I N R A R I A B e A, )
TP A [ JEER Y SRS T I N s R T A T
Sk 2 MR TEAA 10 B E IR 58 %AT A IR JTE.
B 2. mA mIGH B IR B & A
B N TRV X=(Xo,Xe, )~ AEZRATERARLAL G¥(x,),G7(%);
W R AT 17 R B DT=(AN).
1 WA E =E"(x)-E"(x;)
2 while E'#d do
3 if ¢"cE, then
4 vo; <e",N* =N"U{e]" x MSpr(0,)}, A" = A" u{o, —>€"}
ve'" <o, A" = A" u{e"—250,}
5 if e"cE UE;
j2MSpr (o
7 return D*=(A",N%)
BTN R A 56 4 T 0 U B 5 A 1) TG P T A N B AR B A B Tk O R B A
T4 17 5 K 6 75 T 0 4 30 P 3 12 S 5 6 A4 1) W 0 0 =42 e DR IG5 i 8% 11 9 4 B
MSpr(ol)= |J Mspr(o;)o;, o} .

in
0j =0,

6 Vo,<e"<o0 )=¢"-MSpr(o;,;)

j+i

HT T I 3 5% AR b AT BB A7 A 22 A T Pk (R L0 4 2 AN 58 o6 w2 P 1) Joe K TS 75 i 48t ) e A £E 22
A AEAN 5T ARG B (0 AN 58 5 W S AN 58 8 LE SR AN T AT 1) SR I PP s A sl AR RN 1Y
BRI .
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32 TREBEEMNPHEEY R
FERSF ] A % b 49 BN 58 A RS 5 3 HL O8RS 8L s i 1 AR L AT k30— 25 1) XOUREASE 28 e o ax
SOAT 9, I HL RT3 fak b ) g W2 W A5 380 R AR 2 I R B TR BN S8 A BT ) RIS W 2 R R I TRl
AEAETG 2 A I 8] 5 B lE AR G015 AL, 705 JU0 Ak [ 2 2 T PR IR). 7S 8 4% 18 5 vl BB A T HH B, 7 AR T A6 [R] I 1)k (g )
2R
TEX VA(TEL RIS BIME). 2 uT I ) 5 %, B8 G¥ (%) b, #7 VseL(GT(x)), VI e By (B (1)) ' = P/ (I =P (1) JU)
FREELBBITE X LR S Wi, 15 W), 2 A w2 I ).
SR 3 AR I 110 3 B ) JE U A TR 1)
B3 WMy R,
i xR Trim(GT () ®G™ (xi));
xR XORE G (xq).
1 HlthAk:E =E"(x)-E"(x)
2 while E=0 do
3 if e"eE; then
4 VteT" t=q, xe" xq,,trim = q, xq; xe/" x q, x g,
Teim=Trimtrim
E —{e"}
5 if ¢"eE; then

6 VteT! t=0,xe"xq,
Vo {L,}x g} € Ty I} = (Yo" L0 = {1y o{e"}
V{3 < a0 a Lk x g3 = ol a0 03 = {3 o {e" {13 =0} u{e"}
E —{e"}

7 if é"eE; then

8 E —{e"}

9 return G*(x;)
Bl 5 275N U AR e BB AN NS 58 %% AT O 1) T, b 18] B(a) 2 A S8 &AL IR SRR, ] 5(b) A T
AN 58 2% LI 1) XA

qu g2 Q@ |, [ % g3

el o ad a0 P 0l 2 w0
% a4{f} a.{f} % a.{} d«{} da{fi}
{3 Ao}
Aof} s s dof} s s 6
01 | g:{f} | %2 q:{f} 01y auf} | Oy au{} [O2 0s{}
q{f} qa{f} i} {3} {3}
(@ (b)

Fig.5 Incremental extension of incomplete twin-plant
5 ASERXUW Y Y

4 MREEXITIE

S PETRMT AN GE SR B — DN H SRR IR AE RGP ANSE % AT o B L. SCRR[16] 32 1 5¢
e LK), e 26 U PR BE A 4 K B 1R LU ABLOR 7R ARG AN S8 4647 D B v () BB A2 AR ST JRAT TR X Aok
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Fig.6 Efficiency of adding incomplete events Fig.7 Efficiency of judging diagnosability
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