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Control system design method of nonlinear mechanical systems based on rational
representation
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In this study we develop a new control system design method for nonlinear systems
combining the learning theory with control theory. This new approach is applied to the control of
mechanical systems and human-machine systems. Since many of these systems are described by rational
function representation, the descriptor non-polynomial systems are used to synthesis of stabilizing
controller. For descriptor non-polynomial systems we give a stabilizing controller and the domain of
attraction(DOA) by means of the Lyapunov function. To do this we derive the stability conditions for
estimating the DOA with inﬁut magnitude constraints. From these conditions stabilizing controller is
obtained by parallel asynchronous particle swarm optimization. The proposed strategy can be easily
exploited to search for both the stabilizing controller and optimal estimates of DOA. Usefulness and
validity are demonstrated by numerical simulations.
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