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This dissertation investigates constrained control problems of a rigid body in three dimensions via
Explicit Reference Governor (ERG) which suitably modifies the exogenous reference to satisfy the
constraints based on invariant sets

First, an attitude constrained control problem is considered to achieve the desired attitude while
enforcing a dynamic torque input constraint and a geometric conic pointing constraint. The ERG scheme
is divided into two main parts: (i) Lyapunov function thresholds for each constraint and (ii) a vector
field to update the modified reference. The Lyapunov function thresholds are determined through the level
set of the Lyapunov function included in the constrained region. The vector field is designed so that
the modified reference converges to the desired one. The constraint satisfaction and the convergence of
the present ERG scheme are proved

Secondly, the attitude control scheme is extended to study a pose (position and attitude) control problem
while handling dynamic force/torque input constraints and geometric pose constraints. The proposed control
scheme is based on the property that both the position and the attitude energy functions decrease at the
same time, which allows us to consider the position and the attitude constraints independently. For the
subsequent discussion, an ERG scheme for relative rigid body motion between two rigid bodies is also
proposed.

Finally, visual feedback tracking problems of two—wheeled vehicles are tackled in the case where a camera
and a target object are respectively attached to the vehicles. Since two—wheeled vehicles are classified
as an underactuated system, the relative position between the camera and the object is first driven to
the desired one. To achieve the objective, the required information is estimated only based on the visual
information acquired by the camera. Then, the relative attitude behavior is analyzed as the internal
dynamics after the position tracking is achieved. Furthermore, an ERG scheme is proposed to confine the
visibility constraints within the view field of the camera. The effectiveness of the proposed methods
is shown through numerical simulations.
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