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Corrective Control of Asynchronous Sequential Machines with
Input Disturbance | : Modeling

B IE &
(Jung-Min Yang)

Abstract - This paper presents the problem of controlling asynchronous sequential machines in the presence of input
disturbances, which may be also regarded as an adversary in a game theoretic setting. The main objective is to
develope a new methodology for including unpredictable behavior of input disturbance into models of asynchronous
machines. The input disturbance, representing uncontrollable noise input, is embedded into a new model of
asynchronous machines in form of input/state finite state machines. It is shown that the proposed modeling preserves
the fundamental model and well-pose of asynchronous machines. The reachability matrix, an important performance
index of asynchronous machines, is also adapted according to input disturbance and will be used for constructing
corrective controllers in the companion paper.
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&2 v EYUbsAHES 0, 12 29 A=ty 9F
)& 3 skeleton FAE v|s=atA HHArh

49 11 Ry(Z)E A9 994 AN® 92 slae] o
& 2o} one-step stable transition BFolth Xo] ‘9l 9
ol et skeleton B’ Sy( L) (nxn)e v} go] He
gt Ry(X) 9 (ipma 427 Nojm Sy(X) =003
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t}, stAlwr malo] Aejst Ty} w39l Al stable combination
2 7Hd wols Y g)do] LAY AA Y= Ay A
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ez el AT 98 g8 as G A7 waw $
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A Zubsi},

X = {2, 2y, 33, 7} o1 %7

(a,€) | (be) | (c€) [(ma)|(=h)
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Ty T, Ty Z3 . z,
T3 T3 Ty T3 z Ty
z, z, T3 x4 . Z,
(b)

O 3. 243 Qato| EXists H|E7| X ofAl X (@) §
Bt AEf oAl (b) AEf FO| &= .

Fig. 3. Asynchronous seguential machine X with input
disturbance: (a) finite state machine and (b} state
transition function f.
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7l f8M Zok el 4R g e W 9 (be)el
g0 gobm ARsA. 28 3wl f(z, (b €)) = 3
olmz Xt gym ad dolad. zdd (z,(be))e
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21e}.
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T Ty Ty T T
T Ty z, T4 . z4
T3 T3 T, Z3 xy z,
Ty Ty Ty Ty . Ty
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stable recursion &= s.

Fig. 4. stable state machine 2|s: (a) finite state machine

and (b) stable recursion function s.
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N
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caa, cac, ¢ca, cce
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