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Abstract: In the field of motion control, underactuated mechanical systems are required to obey a set of holonomic
and/or nonholonomic equality constraints in order to achieve better performance. On the other hand, due to the safety con-
cerns, they also need to obey some inequality constraints. This paper endeavours to develop a constraint-following control
methodology to solve the control problems of underactuated systems subject to both equality and inequality constraints.
The control is designed in two steps. First, without considering the inequality constraints, constraint-following control de-
sign for underactuated systems is investigated. Second, a variable transformation technique is introduced to incorporate the
inequality constraints into the equality constraints, yielding new equality constraints. The new equality constraints include
the original equality constraints and the inequality constraints. Therefore, we are able to obtain the constraint-following
control that renders the system to satisfy the original equality constraints and the inequality constraints, via designing the
constraint-following control rendering the system to follow the new equality constraints based on the first step. The ef-
fectiveness of the proposed control is demonstrated on planar vertical take-off and landing (PVTOL) aircraft by numerical
simulation, which has both equality constraints (trajectory tracking and attitude maintaining) and inequality constraints
(boundary obedience).
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