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Abstract Te 131967

This thesis presents an alternative approach for designing an attitude controller for use in a
gas-thruster satellite system. The controller is given the task of bringing the system back to the
equilibrium state after the system has becn perturbed io other states. The controller is the result of
a combination between fuzzy logic and neural networks. The fuzzy logic is uscd as the main
controller while the neural networks act as a support module. Specifically, the neural networks are
used to create an input/output relationship between the initial attitude of the satellite and the
appropriate span in each membership function of the fuzzy logic. Multilayer perceptrons, which
are trained using a back-propagation algorithm, are utilised in this case. The simulation results
indicate that the time required to drive the system to the desired final state when the proposed
fuzzy-ncural controller is used is less than that when a weil-known linearised bang-bang controi
law is implemented. This is because the use of fuzzy-neural controller leads to the completion of
the trajectory within one thruster cycle whereas several switching of the thruster states are
detected when the linearised bang-bang control law is used. In addition, the fuzzy logic controller

is also implemented in a satellite simulator where satisfactory results are observed.





