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Approximate Constraint-Following

of Mechanical Systems under Uncertainty
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Abstract: We consider a mechanical system, which is required to obey a set of
constraints. The system may contain uncertainty, which is possibly fast time-
varying. We propose a robust control scheme that is motivated by the Nature’s
strategy. The control also takes into account the uncertainty for guaranteeing
approximate constraint following.
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1 Introduction

For a mechanical system to be confined to a set of constraints, constraint forces are
needed. Out of many possible forms for such forces, in Lagrangean mechanics, it is
postulated that the constraint forces should be governed by the Lagrange’s form of
d’Alembert’s principle. In a sense this is what Joseph-Louis Lagrange asserted the Nature
would do ([1]).

In the past, the majority of the efforts in constrained mechanical systems can be
divided into two categories: the passive constraint problem and the servo constraint
problem. In the passive constraint problem, the main focus is to investigate what the
Nature will do in order to assure that the constraints are (strictly) obeyed. These include,
for example, the Maggi equation [2,3], the Boltzmann and Hamel equation [3, 4], the Gibbs
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