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Application of Nonlinear Feedback Control to an Articulated Manipulator

Y.S.Baek,* C.I Yang,*™ H.S. Aum***

ABSTRACT

Mathematical models of industrial robots or manipulators are composed of highly non-
linear equations with nonlinear couplings between the variables of motions. These nonlin-
earities were not considered important in the first stage that the working speed of the
manipulator was not so fast, but the effect of nonlinear forces has become serious, as
the working speed has been increased. So more improvement of performance cannot be
expected by the control of manipulator using approximate linearization. As an approach
for solving these problems, there is a method that eliminates nonlinsar terms by feed-
back law. On the basis of this method, the nonlinear control theory ,which makes possi-
ble decoupling of coupling terms and arbitrary arranging of poles is briefly introduced in
this study, When the theory is applied to design the control law, its feasibility is exam-
ined whether the reasonable control results are obtained by simulating position, velocity,
torque and tracing trajectory. The relations between the coefficients of the linearized dif-
ferential equations and the maximum error and torque for the prescribed trajectory are
also examined. Finally, the method for selecting the values for getting the most rapid
and precise response within maximum torque of each drive is suggested in the choice of
coefficients of characteristic equations which are obtained as a result of the control.

Key Words :nonlinear control(M28xlo), decoupling(#Z), linearization (183, feedback
law (F 2 U 2), robot(ZEE), manipulator (iUEHolH)
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Fig. 13 Graphical determination of optimal alpha
for circular motion (v = 2.5 m/s)
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