Application of Supervisory Control Theory to Modeling and Control of a Fleet of Mobile Robots
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Abstract: In this paper, we present a framework for modeling and control of multiple mobile robots which
cowork within a bounded workspace and limited resources. To achieve this goal, we adopt a formalism of
discrete event system and supervisory control theory based on Petri nets. We can divide our whole story into
two parts: first, we search the shortest path using the distance vector algorithm, and then we construct the
control scheme from which a number of mobile robots can work within a bounded workspace without any
collision. The use of Petri net modeling allows us to synthesize a controller which achieves a control
specification for the desired closed-loop behavior efficiently. Finally, the usefulness of the proposed Petri net

formalism is illustrated by a simulation study.

Keywords :
1. A8

2 sy 9 SgeR 2R Be ARG
‘%‘;‘ } 3_.; Atk 53], AFEGeA g d; diEA
L, 5'1’—‘}‘{1%-% FHForM UL A 4N F

ohel,  elgAula iR, dA F Ate) ANY

= UYe 9ES 28 W Qo 89, OEF A4
2 _"‘J*V“.ﬂ"l wigigol wt 3 dle] tYR R &Y
3\-"0‘&]5_ o2 dig] 2RE o4& PeAPtydes HPm
ek oleldt FAA AAA A%(flexible manufacturing system)-2
o2 the] 2R S AMEFozA Al2Hle] HEAHLE Y £ e
Y, nxe Aoz s FFHeArIY ool Yt o
g @dHA BHEY YEE 7|9oz @ 2RYYPL FAATG
HF£4E 7kXE gFolE2 RN WS Axydes zday ¢
£ A3, FEIIE A e Aol r(supervisory controller)d 7}
o Hgsich W, AED HEE 19629 £A9 Carl A. Petricl
o3 &7E olF AA7A #EF A1) oJFoAz ok o
ojFR&Y HAVIT &} T T M AARHE 24

=

=
opgth,

AA, SlS2RE Foj7 BAANA HYAZE we} oSl
s,

A4, Agd AAFTAAE A B 23ko] BN HIe o
22 e oFzRse $5& ol duk

olzigt F 7}x) Aoj2HE dAE] Y AHAZYH ¢uyE
o gty 2AElD, Bgeg HER WEE 7ftez § 253
3 Aopel et Aslgch 2@, oleidt Aojuryige] 7}
Ay 54 FAYEY dgty nAd rlxjgtes B =88&
23 ol #AHE ANFEr] A AR AR pIFFEYY
(detour path method)& #¢tslR, |3 o] o] &3 #elAo}r]q
st 7]g gt

B =8e g2y #ol

TAEHY Ao WA, 23E dFels 2

e

59

Petri net, supervisory control theory, mobile robots, routing algorithm, distance vector.

Alzdle] olubAl Ao didle] Fedch 33 Fa) HEY Y
Eof #g Adurl xvish #Elalol7] HAE /Y AEHsrH
HEg] Y E(self firing rule based Petri net)& A gcl z8l1 4
Aol M= 227 2 Y(optimal path scarching) ¢2al&3 53|
o Aojdie|Fe]l gt 2t $3AZ dae]F(detour path
algorithm)-& &70&ch vlxjte g 5 648 & &elAolr] 78
R AEo disle 7]t

o

2. Nxwe] 74

g Eo)lF2E A2 (multiple mobile robot system)< ] A
o}7|(Supervisory  Controller)& X 33td, Z}€°|56 5
Autonomous Guided Vehicle) 3 =t & (workspace) 52
g

23 A Z(routes)® ® A} Z(crossings) 2
P32 Y VEYZYEHE BEE 5 Atk
AFTW4e AGV7E o8 £ de %\’47—1” FE 9ulsn
P33 FHA Iy 44WAE Yehde H dAolyg. zh
TG (A GV7} #Hel HEog o|Fg F )l“ A= AGV
ZAAE £ Ade A7 FEE e dn ojgjd
o] &3 FAAANR FAH A1 Ay
(dlstance vector algorithm)& ©]&3%F A7 zw4
P(local mformatxon)i g4g. AGVE T Ao
w3 Fo] 3 (trajectories) S ot
“J°i“‘ o] F o] 7t 3ttt

/g.] E}%-Ol LA ;\];\:n_; 51_:-ﬂa|_°_ 23 }“E.,} Y]
2l Aolel ma A HAE T AEHIw A
_(self firing rule based Petri net)o] i3l el gic),

-
N

oﬁ'.

FAHD =9
oy, ==& 2

3. JEg Y E



