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Abstract

This research presents the optimal controller design of buck converter using an
artificial intelligence technique. The cascade PI controllers are used in the system.
The aim of the research is to achieve the best output performance when the power
converter is operated with the controller designed by the proposed method compared
with the conventional method. In the research, the mathematical model derived from
the generalized state-space averaging method is used as the objective function for the
searching algorithm. The adaptive tabu search and the particle swarm optimization
method are used as the searching algorithms for this research. The proposed
mathematical model of buck converter is suitable for the optimal design because the
model consumes the short simulation time. Moreover, the stability analysis via such
mathematical model can be included in the searching process in which it is not
possible to do via the model from software package. The simulation and experimental
results show that the buck converter with the controller designed from the proposed
method can provide the best output performance compared with those designed from
the conventional method. The concept from this research is very useful for electrical
engineers who need to achieve the best output performance for the power electronic

based system.





