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Abstract

This paper presents a new approach to the design of adapiive control system using DSPs(TMS320C30) for
robotic manipulators to achieve trajectory tracking by the joint angies. Digital signal processors are used in
implementing real time adaptive control algorithms  to provide an enhanced motion control for robotic
manipulators. In the proposed control scheme, adaptation laws are derived from the improved Lyapunov second

stability analysis method based on the adaptive model reference control theory. The adaptive controller consists
of an adaptive feedforward controller, feedback controller, and PID type time-varying auxillary control elements.
The proposed adaplive control scheme is simple in structure, fast in computation, and suitable for implementation

of rteal-lime control. Moreover, this scheme

manipulator parameters and pavioad.
experimental results for a SCARA robot.

Keyword: DSP(TIA®@ WA,

does not require an accurate dynamic modeling, nor values of
Performance of the adaptive controller is illustrated by simulation and

Adaptive control (%4 #0l), Robust Control( A4 # o), Real Time Control

(A A7t o1), Uncertainty (284 4), Payioad Variartion (23} d%F).
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Fig. | The block diagram of mode] reference adaptive conmrol for

robot manipulator.
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Fig. 2 Coordinates frame of SCARA robot
Table 1. The parameter of SCARA robol.
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Fig.
tracking of point (D) at Cartesian space with 2 kg payload.

o R S
af N
50 50
350 a7 450
P
: o
1600 00 2000 2500
TME(m:ec;
oo S "B

T M (ezen)

10 The experimental results for position trajectory tracking of point

Fig.
@ at Cartesian Space with 2 kg payload.

4. 4

e e SR
. af, i
250 30¢ 350
gt T
E oo -
Y ;
AGO 350 498 450
y
g T T — -
0% FONG i
C LN, 1 yan
o 00 1000 500 200C 2500
- N TME(msex)
2 210
A 1 [ 1
ES 7 -
A
200C 2500

“500
TML(mzec)

Ll The experimental results of PID controller for position trajectory

Fig.
tracking of point @ at Cartesian Space with 2 kg payload,

.

oAl 298 BMEQ Aube 2RE A4 HAL doli
Aol gAY A sl TMS320C3xE o 841 uvjAer A3 Moy}
& AAlst Ag g ste] Ratald W% 2 ATANAEe] vhepet &
jleddel ha Mol & st

AdE AL A A BHe AAFALGE FAI ] A9 4
gaolux r ol g Y M ENEH ol §atn} Aojal Aule vhx ¥
A o8 dqaAatold vFAAelN FHY HHOR LU
A8-F Al Altrel 18] wEEly vl MEslo] EAolu)  olajy =
4o Aotg AojAlnRo] L MA YR & g LM WUE oY
o @stebel ul 2.l afole] el e Mot ¥ 4 ok
ohebal, AtEl A aAolA e @A s wuEdelelst o)
Alawiol Mgste) paareye]l Eo4lel AoulEg YasiA Ayw 4
SAYE Lo e Aol NANOR wjg go) W BeAMT A
AlZE Aol7t 7HE @ Aolbdeld & 4wt

IxEd

{t] R.Paul, Modelling, Trajectory Calculation and Servoing of a
Computer Controlled Arm,” Stanford Artificial Inteligence Laboratory
A.LMemo.177, 1972.

[2) BR Markiewicz, “ Analysis of a Computed Torque Drive Method and

with  Comventional Position Servo for a Computer

Technical ~ Memorandum  33-601, et

Comparision
Controlied Manipulator,”
Propulsion Laboratory, 1973.
131 AKBejezy, Robot Arm  Dynamics
Memorandum 33-669, Jet Propulsion Laboratory, 1974.
[4] S.Dubowsky and D.T.DesForges, “ The Application of Model Reference
ASME J Dyn.Syst., Syst.,

and Control,” Technical

Adaptation Control to Robot Masipulators,”
Meas., Contr., Vol, 101, pp. 193-200. 1979,
151 LD Landau and B.Courtiol," Design of Multivariable Adaptive Model
Following Contro! System,” Automafica, Vol.10, pp.483-494, Pergamon
Press, 1974,
[61 P.C.Parks, “ Lyapunov Red: of Model Ref
Systems,” 1EEE Trans. Auto. Cootr, Vol. AC-11. No.3, pp.362-367,

Adaptive Control

July 1966.
[7] H.Sersji. " An Approach to Multivariable Control of Manipulator,”

ASME ). Dyn. Syst, Meas., Contr., Vol.109, pp.485493, 1987.

{81 S.Dubowsky and T.N.Gardner, Dynamic Iuteraction of Links
Elasticity and Clearance Connection in Planar Mechanical System,”
ASME J. Eng.. lndustry, pp.652-661, May 1975.

-477-



