Evolutionary Based Computational Intelligence and Its Application

Summary

This title deals with evolutionary intelligence control (EIC) based on immune algorithm (IM), particle swarm optimization (PSO), bacteria foraging (BF), and hybrid intelligent system composed of them, in order to improve a plant operation which could not effectively be controlled using conventional methods. 
Section 1 describes research motivation and background of evolutionary based intelligence control,

Section 2 illustrates various application of immune algorithm as controller design of non-linear system and intelligent PID tuning. 
Section 3, intelligent PID Controller tuning using a hybrid GA-PSO approach is studied for the enhancement of optimal tuning of the conventional PID controller. 
In chapter 4, I suggest the hybrid system GA-BF consisting of GA Genetic Algorithm and BF and proved the characteristic of that system using various test functions. 
Final result of hybrid system GA-BF is used for PID Controller tuning of AVR Automatic Voltage Regulator. A typical task of an EIC method in this context is to find the best values of a predefined set of free parameters associated with a nonlinear and multiobjective system. These approaches have the potential to be useful in practical optimization problems and distributed nongradient optimization methods because they have robustness in multiobjective system and nonlinear system. 
The possibilities of intelligent control system are endless to use. That is, the application of EIC technologies suggested in this paper is more able to developed into an emerging technology, so-called ‘Industrial intelligent control, Intelligent network, and Intelligent robotic etc.’ 
However, it remains to be studied how practically useful the optimization algorithms are for engineering optimization problems and depending on the theoretical properties of the algorithm, theoretical and empirical comparisons to other methods, and extensive evaluation on many benchmark problems and real-engineering problems.
