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Design of A Petrinet-based Supervisory Control System
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Abstract - This paper presents a design experience of a supervisory control system. For effective programming of job
commands, a petri net-type graphical language (PGL) is proposed applied to various tasks having concurrency and
synchronization. Our PGL based supervisory control system is composed of PGL editor and PGL compiler; PGL editor is
designed to help us to generate a job program using graphical symbols. PGL compiler includes analyzer, scheduler, and
tranlator, PGL analyzer prevents a deadlock or resource allocation of unit cell, PGL scheduler generates a adequate job
sequence of unit cell, and PGL translator translate the scheduled sequence into the job program of each unit cell.
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P3 (*F g1% B P10 |Camera 2] 913 R4 2 48

P4 |Camera 122 o|F % P11

Atel % Force 24

T PGL £4718 $F £4¢ $9 thed e Y2

g 2o

i

[10000000000000] -> Tl ->
01000000000000] -> T2 ->
00100000000000] ->T3 ->
[00100000000000] -> Tl ->
[00010000000000] ->T4->
[00000000000010] ->TI2 ->
[00001000000000] ->T5->
[00001000000000] -> T3 ->
00000000000100] ->TI0 ->
[00000100000000] ->T6 ->
00000000000001] -> Tl4 ->
[00000010000000] ->T7->
[00000001000000] ->T8->
[00000001000000] ->TI5 ->
[00000000010000] ->T9 ->
[00000000010000] ->TI7 ->
[00000000100000] ->TI6 ->
[00000000001000] -> TI8 ->

0000000001000 0]
Reachability Test OK!

A4dE =9 75 EFE B9 ¢
o daw 5 NTE AY 2AF

A: {PO TO P1 T1 P2 T2 P3 T3 P4 T4 P5 T5 P6
T6 P7 T7 P9 T8 P11 T9 P1}

B: {PO TO P1 T1 P2 T2 P3 T3 P4 T12 P13 Ti3
P11 T9 P1}

C: {PO TO P1 T1 P2 T10 P12 T1l1 P11 T9 P1}
D: {P7 T14 P8 T15 P8}

E: {P9 T16 P10 T17 P10}

P5 |Camera 1 Al 23 §8 |P12|d= A% F Force AZA

P6 [FF FATCE o]F F |P13(3d 23 FB
" 2 3= xg ZYel TRM
Table 2 Task Relation Map

TIT{R|TT TS T |T8(T9TI0 T [TI2 118 | TH | TLS | TI6 { T1?

POof-tfofojajofojojojoftyojoy6tojojajoqo0
PLyoj-tfojojofofojoyoiojojoqyofojojpojoqo0
RAy{OyL[-Ljojofojojojofay-xy0io0[0]0}0j0o]0
Blojof1)-tpepofojojejojpojojof(e;0p0fi0,0
Pfojofoftj-tpofojoqojojojoq-1[ojojo]jojo
ByojofojojLf-tfojoqoqoyojoy0fajoqojaojo
oo oo o t|-1{0oj0jotojojojafoqpofo|o
miojofojopaof1)-1y6{ejpo0foq0)yey-1{1i040
Pyofojojofojoiojojojojojojojofry-1y0(0
Plojojojofoqojojtif-tjojajojojoyoqo|-tf1
POJO oo ofojojojojojojajojojofoyoqtL|-t
PUyO(OjoO|ofoloojoft|-tj ooy 040 0f0
PRjojojofojoqjojofojejefty-rjojopo0oyoi0]0
PREOfojoofojojoyojojojajo|1y-tpoqy0q0fo0
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INIT:
move._xy feeder_pos
move._xy picker_on
if air_press_flag = off then
.goto INIT
else
conitinue
move_xy cameral_pos
v_inspection cameral
if v1_flag = off then
move_xy wastebasket.pos
move_xy picker_off
goto INIT
else
conitinue
move._z picker.up
move_xy camera2_pos
v_inspection camera2
REPEATI:
if v2_flag = off then
move_xy camera2_pos
move_xy v2_offset
goto REPEATY
else
move_xy v2_offset
move_xy station_pos

REPEATT:
if force_flag = off then

move.zZ up

rgoto REPEAT2
else

move_xy picker_off
goto INIT

ad 13 AN E Ay nhed
Fig. 13 Generated job command

42 OpenGLS 0| 8%t B Al

2 =RdMe A48 Y #de eA4d 58 9%
#gels}7] 9§ WHeZ OpenGLE ol &% 7} #4a£ 3
9 Zo] A (3D Simulator)Z TAIPTD FEE 334
2o AFPrle ¥ 149 A 7} FEVE OEW
jig-fixture move &3 ¥% tray move 3°| Z&& 7|Fo
2 Aoy, JiHetE e ¥ end-effector Fo] X
% 71222 €AAA lens2 pick-updty, JHHlErE E3}
o RES AHE HASE dFo]A barreld] 447 9

« 7NEeg FHEE T4 HYo 1Y 152
53 Fd B9 AF7)eolth :r”ﬂ% 29 d4g7)eA PGL
Addeods A48 A Fdg ¢lo] AAE AP wa
52e st RS AAch

ozt'mim

FAF

g 14 22l gjatel A= =7 AjAD Jhak of 2l
Fig. 14 lens assembly system and virtual machine
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a2 15 3D 29 AET|
Fig. 15 3D Simulator
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