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This thesis presents the application of genctic algorithms in optimal control of hybrid
systems. Two control systems investigated are a satellite attitude control system and a hysteresis
system. The saieliite attitude control system is the resuit of the hybridisation between continuous
attitude-related states and discrete command inputs. Two optimal attitude control problems are
discussed here: time optimal and time-energy optimal control problems. In contrast, a hysteresis
system can be described by a continuous multivalued state-space representation that can switch
between two possible discrete modes. The problems investigated cover the optimal control of the
hysteresis system with fixed and free final time/state requirements. The optimal control problems
associated to each hybrid system are formulated as single-objective and/or milti-objective
optimisation problems where genetic algorithms are then appiied. The search techniques utilised
are the combinations between a diversity control oriented genetic aigorithm (DCGA) and a simple
genetic algorithm (SGA), a muiti-objective genetic algorithin (MOGA) and a co-operative co-
evolutionary genetic algorithm (CCGA). The simulation results indicate that genetic algorithms
have successfully found the optimal control laws that yield a superior performance to those
reported earlier. In addition, the effect of the diversity control operator on the search performance

of the genetic algorithms has also been identified.





