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Abstract:

The main objective of control allocation is to determine how to generate a specified control
effect from a redundant set of actuators and effectors. Due to input redundancy, several
configurations leading to the same generalized force are admissible and for this reason the
control allocation scheme commonly incorporates constraints and additional secondary
objectives, such as power or fuel consumption minimization. One further advantage of
actuator and effector redundancy is the possibility to reconfigure the control in order to cope
with unexpected changes on the system dynamics, such as failures or malfunctions: in
particular if the set of actuators and effectors is partially affected by faults, one can modify
the control allocation scheme by preventing the use of inefficient/ineffective devices in the
generation of control effect or compensating for the loss of efficiency.

The aim of our research project is to investigate the application of the aforementioned
control allocation techniques to the problem of icing diagnosis/recovery in overactuated
unmanned aerial vehicles. Detection and accommodation of ice adhesion on wings, control
surfaces and sensors is a fundamental issue, since the ice accretion modifies the shape of
the aircraft and alters the measurements. this causing changes on aerodynamic forces and
reducing manoeuvring capabilities.
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