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Abstract: The dynamics are studied of nonlinear feedback loops for the set

point control of Euler-Lagrange (EL) systems. A class of controllers is considered that possess a linear dynamic component and several nonlinear amplifiers.
Frequency domain conditions are presented for nonoscillatory behaviour of the
closed loop, by which is meant that for increasing time all bounded solutions
converge to one of the system’s equilibrium states. The results constitute a
systems theoretical basis for a new controller design method for EL systems.
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1 Introduction
Euler-Lagrange systems constitute the outcome of a powerful mathematical modelling
technique for dynamic processes, the variational method [4]. Their structural properties
and constraints have been exploited to develop practically meaningful controller design
procedures including Liapunov based methods [9], passivity based control [6] or the
stabilization scheme of backstepping [1]. Most of the literature dealing with set point
regulation of EL systems concentrates on the global asymptotic stabilization of a unique
closed loop equilibrium state, elaborating on such fundamental concepts as potential
energy shaping and damping injection [8]. Nevertheless there remain several drawbacks
that stymie the utilization of these methodologies in practical applications. For example,
the global stabilization of a unique equilibrium point often requires control inputs beyond
the physical saturation constraints of the actuators. This has led to the development of
saturated controllers which apply to EL systems with limited growth rates of the potential
energy functions for large position values [3].
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