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Abstract: More and more control elements are incorporated into a single system by the information technology such as
internet of things. Consequently, the scale of a control system increases quickly, and the control specification becomes more
and more complicated. Any logic mistake that violates a given control specification may lead to a serious industrial failure
and even security issue. Besides, there is a “state space explosion” for discrete event systems. These make a challenge for
designing and debugging programs running in programmable logic controllers (PLCs) or field programmable gate arrays
(FPGASs). The supervisory control theory of discrete event systems is to implement a given complicated logic specification
by formal methods. The specification such as interlock, sequence, mutual exclusion, and language is expressed by a Petri
net or automata. It is in turn translated into codes that can be executed by a PLC or FPGA. This paper surveys these formal
methods for synthesis of logical controller, which are to shorten the costed time for control programs, to ease the reuse of
them, and to increase the safety and reliability of them.
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Fig. 1 Executing process of a microprocessor control-unit
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transforming Petri-net or automata into PLC
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Fig. 2 Functional structure of the toolbox

SCHR (71 A0 T2 PR 3 - R R 13 v ) 32 AR
AN R AR AZ AR, (AR B TH AN AR TR A,
25 TR R IR BRI D RE B 753, I U BRI
Fr Dy Re B EEBB T R A 5 e v« it SEHr . B AN
4. SCHR (13RI Dy A B v 1) 28 B O e i,
ARTEWOR S A AR P R BT, FER S5y Zh s 1
— IR AR, 132 1 Th e 1R 52 4% Petri N
BT, I TR 10 22 Sl A LR By 2 e 1A
(R PetriPW AR 43 4y AN IGAIE 1 2 1R 36 PR A 22 4 1k
X R N D RE (U Sh e P, SCHR (1410 Y wxt
HAMEFTAR 2 AR D BRETEVEANSERT, T REGS1E

JEI PEFTRT Z [ BIN T TR AT, SRk A0 SR T 1)
I RAT, 371 7 SCHR (1317 59, REIS AR 2 Scbn
TR A AR A R P 4 M N Petri ), 5 BE M FH Petr
WIREAT 1 BE 7 A AN SGIE SO 7T RE.

il 2 X PLCRE PP AT AL BE R AR, (HZ XE T4
BB IREEEE IR L. AR S, (H2 Tk
IR A IR AL P B AIZ AR 2 A AR TR . ok
Ui, PEESE A T W B3 PR A L AT A
BTG TRRIER “ 57 L “E A 2
B, DUREAT 53 o0 I Ry Petrd 4 A T [ [R) 22 L i 1 e
AN 255

2 2 i
T3 g

Kl 3 BT 5 Petri I fr) 446 i 1

Fig. 3 Principle transforming Petri-nets into ladder diagrams
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Fig. 4 Architecture of a supervisory system
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