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Robust Predictive Control of Robot Manipulators with Uncertainties

e sy
(Jung-Kwan Kim and Myung-Chul Han)

Abstract : We present a predictive control algorithm combined with the robust robot control that is constructed on the Lyapunov
min-max approach. Since the control design of a real manipulator system may often be made on the basis of the imperfect knowledge
about the model, it is an important trend to design a robust control law that guarantees the desired properties of the manipulator under
uncertain elements. In the preceding robust control work, we need to tune several control parameters in the admissible set where the
desired stability can be achieved. By introducing an optimal predictive control technique in robust control we can find out much
more deterministic controller for both the stability and the performance of manipulators. A new class of robust control combined
with an optimal predictive control is constructed. We apply it to a simple type of 2-link robot manipulator and show that a desired
performance can be achieved through the computer simulation.
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a9 1L 2R WUEYCH (RP ¥
Fig. 1. Two-link planar RP type arm.
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Table 1. Simulation data for uncertain parameter.

Unknown | Min. | Max. Real Estimated
parameter | value | value value value
m 055 | 065 0.58 0.6
m, 025 | 035 033 03
d, -1 1 sin 20t 0
d, 05 05 0.5sin10¢ 0
2 A e gl e,
Table 2. Simulation data for design parameter.
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Fig. 2. System response and control history.
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