
 VIII

Table of Contents 
یةالآ                                                                                                      II 

Dedication                                                                                         III 

Acknowledgment                                                                              IV 

Abstract                                                                                             V 

 VII                                                                                            المستخلص

Table of content                                                                                VII 

List of Figures                 X 

List of Tables                XI 

Abbreviations                XII 

Chapter 1: Introduction        1 

   1.1 General          1 

   1.2 Genetic Algorithm in Control      1 

   1.3 fuzzy control         2 

   1.4 problem definition        4 

   1.5 objectives          4 

   1.6 Methodology         5 

   1.7 Thesis Layout         5 

Chapter 2: Traditional Controllers      6 

   2.1 Continuous-Time PID Controllers     7 

   2.2 Discrete PID Controller       8 

   2.3 Compensation         9 

     2.3.1 Lead Compensator        10 

     2.3.2 Lag Compensator        11 

     2.3.3 Lag – Lead Compensator      13 



 IX

   2.4 Controllers Tuning        13 

Chapter 3: Genetic Algorithm (GA)      15 

   3.1 General          15 

     3.1.1 Encoding Schemes        16 

     3.1.2 Fitness Evaluation        16 

     3.1.3 Selection         17 

     3.1.3.1 Roulette wheel selection methods              18 

    3.1.4 Crossover         19 

    3.1.4.1 Single – Point Crossover      19 

    3.1.4.2 Multi – Point Crossover      19 

    3.1.4.3 Uniform Crossovers       20 

    3.1.4.4 Other Crossover Operators      21 

    3.1.5 Mutation         21 

   3.1.6 Termination of the GA       23 

   3.1.7 The Simple GA        24 

Chapter 4: Fuzzy Controller       26 

   4.1 General Fuzzy Systems and Controllers    26 

   4.2 Fuzzy Controller Structure       27 

     4.2.1 Preprocessing                 27 

     4.2.2 Fuzzification         28 

     4.2.3 Rule Base         28 

     4.2.4 Inference Engine        30 

     4.2.5 Defuzzification        31 

       4.2.5.1 Center Of Gravity (COG)      31 

       4.2.5.2 Bisector Of the Area (BOA)             31 



 X

      4.2.5.2.1 Mean Of Maximum (MOM)     32 

      4.2.5.2.2 Leftmost (LM), and Rightmost Maximum (RM)          32 

  4.3 Post Processing         32 

  4.4 Genetic Algorithm Based Fuzzy Controller Design   32 

Chapter 5: Case Studies & Simulation Results    33 

   5.1 General          33 

   5.2 Simulation Results        36 

   5.3 Traditional PID Controller       36 

   5.4 Lead Compensator        41 

   5.5 Lag compensator        46 

   5.6 Lag-Lead Compensator       50 

   5.7 Fuzzy Logic Controller       54 

   Chapter 6: Conclusion and Recommendations   59 

     6.1 Conclusion         59 

     6.2 Recommendations        60 

References          61 

Appendix 


