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ABSTRACT

Robot manipulator has highly nonlinear dynamics. Therefore the control of multi-link robot arms is a challenging

and difficult problem. In this paper an independent joint adaptive fuzzy sliding mode scheme is developed for control of

robot manipulators. The proposed scheme does not require an accurate manipulator dynamic model, yet it guarantees

asymptotic trajectory tracking despite gross robot parameter variations. Numerical simulation for independent joint

control of a 3-axis PUMA arm will also be included.
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Fig. 2 Response of the joint angles with initial position
0.8,0,-0.6)
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Fig. 5 The input torque z(z) for the proposed controller
with initial position (0.0, 1.0, 0.0).

5. 48

fu & olele] #-g9=]
& }Cﬂ SHEH A7
g o7P°ﬂ ojste] AR
1 EH*Oﬂ =81g

ERE

1. U. Ozguner and H. Hemami, Decentralized control
of interconnection physical system, Int. J. Control 41,
pp. 1445-1459, 1985.

2. D.T.Gavel and T.C.Hsia, Decentralized adaptive
control of robot manipulator, Proc. IEEE Int. Conf
on Robotics and Automation, pp. 1230-1235, 1987.

3. YXK. Choi and Z.Bien, Decentralized adaptive
control scheme for control of a multi-arm-type robot,
Int. J. Control 48, pp. 1715-1722, 1988.

4. M. Vukovratovic and N. Kircanski, Decoupled
control of robots via asymprtotic regulators, IEEE
Trans. Automatic Control AC-28, 1983.

5. B.J.Oh, M.Jamshidi, and H. Seraji, Decentralized
adaptive control, Proc. IEEE Int. Conf. On Robotics
and Automation, pp. 1016-1021, 1988.

6. H. Seraji, Decentralized adaptive control of

132

=

10.

11,

12.

13.

14.

15.

theory, simulation, and
experimentation, [EEE Trans. Robotic
Automation 5, pp. 183-201, 1989.

M. Jamshidi, H. Seraji, and Y.T.Kim, Decentralized
control of nonlinear robot manipulator, Robotics 3,
pp- 361-370, 1987,

P.A. loannou, Decentralized adaptive control of

manipulators
and

interconnected system, 1EEE Trans. Automatic
control AC-31, pp. 291-298, 1986.
R.GMorgan and U.Ozguner, Decentralized

variable structure control algorithm for robot
manipulator, 1EEE Journal of Robotics and
Automation, 1985

L. X. Wang, and J. M. Mendel,
Functions,
Orthogonal Least Squares Learning,” 1EEE Trans.
Neural Networks, Vol. 3, pp. 807-814, 1992

Y. Jin, “Decentralized adaptive fuzzy conirol of
Robot manipulator,” IEEE Trans. SMC, Vol. 28, pp.
47-57, Feb. 1998,
T. P. Zhang and C. B. Feng, “Decentralized
adaptive fuzzy comtrol for large-scale nonlinear
system,” Fuzzy sets and Systems, pp. 61-70, 1997
J. Lo and Y. H. Kuo, “Decoupled Fuzzy sliding-
mode control,” ITEEE Trans. on Fuzzy system, Vol. 6,
pp- 426-435, Aug. 1998

L. X. Wang, Adaptive Fuzzy systems and control :
Design and Stability Analysis, Prentice-Hall, 1994
Sastry, S. and M. Bodson, Adaptive Control :
Stability, Convergence, and Robustness. Englewood
CIiffs, NJ: Prentice-Hall, 1989

“Fuzzy Basis

Universal  Approximation, and

. JJE. Slotine and W.Li, Applied Nonlinear Control,

Englewood Cliffs, NJ : Prentice-Hall, 1991



