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Minimal Observation Sequences
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Abstract: In order to improve the efficiency of online diagnose of faults in discrete event system, from
the viewpoint of the observable events judging occurrence of faults, this paper proposed a method called
minimal observation sequences of faults. The finite state automaton was selected to model the discrete e-
vent system. First, a fault model of system was established in the offline, which was used to exclude the
path independent of the system failure. Then, a minimal observation sequence model of faults was estab-
lished according to the fault model. When the discrete event system is diagnosed online, it is necessary to
compare the observations received by sensors with the model of minimal observation sequences. If any path
in the model is found to satisfy the online observations, the fault in the termination state of the path will be
described. Otherwise, no fault occurs. By comparing with the experiment results, the model of minimal
observation sequences of faults can be used to determine the occurrence of faults as soon as possible. That

is to say, the model for the system can find the faults timely and save the cost of online diagnosis.
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Fig. 1 System model G, with single fault
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Fig. 2 Reachable under observation
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Input:Gra;
Output:Gray;
Begin

1: Initialization;

Gra;<Sy;

2: for ¥V t€te, N fi€1t do

3. ty<~t

4, Gray<-t; ;

5: end for

6: for each 1, €¢,,find the z,; do

7 '€t Nt"&Et, Nt” = 1,77 A
Cobs(t,”) = obs(t,;)) then

8. Gra;<t’;

9: endif

10: end for

End
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Function: MosmBuild(Gra,) ;

Input: Gra,; / /ARG N A 1A

Output: Gra,, ; // /NG P SRR Y

Begin

1. Initialization:

Xy (S, . {N});
Gra,..<Xo;
X<—X0;

2.for X, € X N isNotEnd ( X;) N\ isTerminal

(X;) do

3. ifX,= {(s;» ND, ..., (s,» ND} then
4. for Ve€E, As;[e] do

5: Xipi<trans((s;,[(s;)) e

6: XX, 13

7:Gram<(X,——X, )
8. end for

2016 4F
9: endif
10: if X, = {(s;5 N)y oy (spy N)y Cspins
Foir)aeee,
(s,» F,)} then
11. for Ye€ E, As;[e],, s,[e] do
12. ifje[1, kJAt€ (b, n] then
13: X, 1 <trans((s;,L(s;)) ,e)
14. X<-X, 1
15:Gra,, < (X, —>X,.);
16; end if
17 ifj€ (k, n] then
18. X, 1 <trans((s; s L(s;)) ,e);
19: X<X,; .13
20, Gra,, <~ (X,——>X,. )
21 end if
22: end for
23: end if
24. fX;= {(s;s F), ..., (s,» F,)} then
25 for Ye€E, Ns;[e] do
26: X, p1<trans((s;,01(s;)).e);
27 XX,
28, Gra,, <~ (X, —>X,.);
29 end for
30: end if
31:end for
End
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Function: trans((s;, {(s;)), e);
Inputs:s;; /RS
[Cs) s/ IREMIRE
e / /AT L = A
Begin
1: for r&R(s,;, e) do
2:if  f;&t(s;sr)  then
3:  x<(r, I(s));
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4. else
5:if I(s;) = N then
6. a<(r, F;);
7:else
iax<(r, I(s)H)UF,;);
9. end if
10.end if
11:end for
12 .return x;
End
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Tab.1 The comparison of diagnosis

B B2 T It 1]/ ms

S IR
UL ) Ori Mos
10 (3) 32. 648 26.182
10 (4) 43,052 34,548
10 (6) 64.120 52.603
15 (3) 33. 648 26.799
15 (4) 43,104 34,513
15 (6) 64, 606 52.254
30 (3) 34. 268 27.321
30 (4) 46,075 34,968
30 (6) 66,435 52.324
100 (3) 35. 868 27.534
100 (4) 47,051 34.990
100 (6) 68. 291 52.381
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Fig. 3 The time of diagnosis
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Fig. 4 System model G,with multiple failures
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Fig. 5 Minimal observation sequences model G,
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