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Abstract This paper presents the optimal tuning of cascade load force controllers for
a parallel robot platform. A parameter search for the proposed cascade controller is
difficult because there is no methodology to set the parameters and the search space
is broad. The proposed parameter search scheme is based on a bat algorithm, which
attracts a lot of attention in the evolutionary computation area due to the empirical
evidence of its superiority in solving various nonconvex problems. The control design
problem is formulated as an optimization problem under constraints. Typical con-
straints, such as mechanical limits on positions and maximal velocities of hydraulic
actuators as well as on servo-valve positions, are included in the proposed algorithm.
The simulation results indicate that the proposedoptimal tuned cascade control is effec-
tive and efficient. These results clearly demonstrate that applied techniques exhibit a
significant performance improvement over classical tuning methods.

Keywords Controller tuning · Constrained optimization · Cascade control · Bat
algorithm · Parallel robot platform

Mathematics Subject Classification 68T40 · 68T20 · 93C10 · 93C35

1 Introduction

Ahydraulically driven parallel robot platform is obtained through generalization of the
mechanismproposed byStewart [1] as a flight simulator.As shown inFig. 1, this spatial
platform mechanism consists of a fixed base platform and an upper moving platform.
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