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Abstract : Supervisory control theory, which was first proposed by Ramadge and Wonahm, is a well-suited control theory for the
control of complex systems such as semiconductor manufacturing systems, automobile manufacturing systems, and chemical
processes because these are better modeled by discrete event models than by differential or difference equation models at higher
levels of abstraction. Moreover, decentralized supervisory control is an efficient method for large complex systems according to the
divide-and-conquer principle. Decentralized supervisors cannot observe the events those of which occur only within the other
supervisors. Therefore decentralized supervisors can be designed according to supervisory control theory under partial observation.
This paper presents a solution and a design procedure of supervisory control problem (SCP) for the case of decentralized control and
SCP under partial observation (SCPPO). We apply the proposed design procedure to an experimental CIM Testbed. And we compare
and analyze the designed decentralized supervisors and partially observed supervisors.
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Table 1. Event list.
Plant Event Controllability
mv_AGVi Controllable
AGV -
umv_AGVi Uncontrollable
opl Controllable
op2 Controllable
op3 Controllable
op4 Controllable
Robot
op5S Controllable
op6 Controllable
end op5 Uncontrollable
end op6 Uncontrollable
) opi Controllable
NC Machine -
end opi Uncontrollable
mv_Convi Controllable
Conveyor Belt -
umv_Convi Uncontrollable
WP_ati Uncontrollable
noWP_ati Uncontrollable
Sensor -
AGVi atk Uncontrollable
noAGVi atk Uncontrollable
in_d
Restraint Pin plnv_ own Controllable
pin_up Controllable
. mv_Sol Controllable
Solenoid
umv_Sol Uncontrollable
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Fig. 4. Supervisor for buffer size.
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Fig. 5. High-level supervisor.
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Table 2. Information map ©.

Low-level event 7=0(0) High-level event
WP _atl T, WP_atl
noWP _atl 7, null
WP _at2 7, null
noWP_at2 7, null
WP_at3 7, null
noWP_at3 7, null
WP_at5 7, null
noWP_at5 7, null
WP_at6 7, null
noWP_at6 7, null
WP _at7 7, WP _at7
noWP_at7 7, null
mv_Convl 75 mv_Convl
umyv_Convl 7, null
mv_Conv2 7, null
umv_Conv2 7, null
mv_Conv3 7, null
umv_Conv3 7, null
mv_Conv4 7, null
umv_Conv4 7, null
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Table 3. Additional information map to satisfy the condition for OCC.

Low-level sequence 7=0(0) High-level event
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T 4.50CC £33 WHA717] Sl F7bE = AR
Table 4. Additional information map to satisfy the condition for
SOCC.

Low-level sequence| 7=0(o) High-level event

. T75T95 05 Controllable event
172 :
T35 Tis > Thy occur in low-level plant
T6 » 73> T10 » | Uncontrollable event occur
0,0,03

Tyy > Tiy > Tig in low-level plant
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Table 5. Projection map P.

Event P(o) Observability
WP _atl WP _atl Observable
noWpP_atl € Unobservable
WP_at2 £ Unobservable
noWpP_at2 £ Unobservable
WP _at3 £ Unobservable
noWP_at3 € Unobservable
WP_at5 £ Unobservable
noWP_at5 £ Unobservable
WP _at6 £ Unobservable
noWP_at6 € Unobservable
WP_at7 WP_at7 Observable
noWpP_at7 £ Unobservable
mv_Convl mv_Convl Observable
umv_Convl € Unobservable
mv_Conv2 £ Unobservable
umv_Conv2 £ Unobservable
mv_Conv3 & Unobservable
umv_Conv3 € Unobservable
mv_Conv4 £ Unobservable
umv_Conv4 £ Unobservable
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