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Discrete event modeling and control approach for robotic tasks
LI Jie, WEI Qing, CHANG Wen-sen
(Department of Automatic Contro], National University of Defense Technology, Changsha 410073, China)

Abstract: In order to conquering the disadvantage of the open loop planning in the traditional robot controller, this paper
designs the non-time-based continuous path planning and control method first. It enables the controller’ s planning value based on
the system’s states to avoid the damage due to the unexpected events and the replanning of the task in the time-based system.
And then we set up the discrete event model for the whole task and provide the discrete event path planning and control synthesis
methods. Those methods closed the event feedback loop and improved the system’ s capability to couple with the unexpected
events and the automation degree. The task for two PUMA 560 manipulators to carry the recognized objects verified the effec-

tiveness of this arithmetic finally.
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1 5|5 (Introduction)
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Fig. 1 Time-based robotic controller
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Fig. 2 Event-based robotic controller
2 3ERt B S F Y % 45 B8 12 32 %) (Non-time-
based continuous path control)
2.1 BNARAIER ESERIEEZE MY (Single robot
non-time-based path planning)
PLEF NG 45 E BE R M IB s o] LA AR O
ds/dt = v, | v | < vy,

{ (1)
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planning for multi-robot)
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3 BEEEMEES R’ IT (Design of discrete
event controller)

THE U & LT BaE TH R, ARG
Petri [ (4 BA81 77 v I B4 R AR O Bh A5 LRI 7 %

NEHBZTHESHERY . EXBEURKESE
PRHEATHREF 1 EXITENFERESST
M TH, EshBEEMNE; F 2 5sh B AR
BENFIRESTIH BT HEER S —BEN
B RENFEAMBRUE, $F T -KBEES.

WFBHEE 5K Petri MIERINE 3 fis . B
MNLE p BRIBFERORS Bk o, ERVHEFEN
—AMREEHRF—TRE. MNEBRHSER
FoR,NEBHAE O 1 ZE, 1 FRAVBFL T
RE,0 BARAEZRS. AP KU BHEEE XN
T

- MRARERE THIRANTHMAE;

s pLpy AHIEAVEF 2 M | EYHABER
ZW;

s p URF I N TFIHLET;

- ps VLT 1 M T4

s pe BAVEF 2R I TR ETHNME;

Si


http://www.cqvip.com

53 MBS AEL BB G2 5B 723
. py BURTE 1 BB 4 3 3 L B A P ) 2 4 5
- ps PURTF 2 9F¢ T4 100000 0] (000000 O]
s pe BT 2 U TFRBETHHAE. 0010000 0000001
BB NE: 1000000 0000010
0 ERIRE | NS RREEHBITH LY 0100000 1000000
B N-={0010000f,N“ ={0100000].
C o RAAURT 1 R0 R, 0001000 0010000
c 3 ANFE BB RET OB TR, 0000010 0001000
o WEREE T M 0000100 0001000
o5 SUBRT 2 BB T 4H B A0 0000001 eooored
. ivi -“E D .
e T P IR oy B A 0 AL R A1 X T
7

B IIBEE SN P = {p1,p2,P3»PasPs» Pes
p1,ps,po} HLEM AN o = S HRBOESHT =
“1,12,53,14,15,56,l7},%ﬁﬂg/l\& t = T;4RIRE
BXy=[11100 0 0 0 0]"ERFEH
BFELTFERUE, BELEMT —1TH.

u(k)

B3 WFHIZH Perri P HRERY
Fig. 3 Petri net model for the carry task
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4 3E3% (Experiment)
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