
CONTENTS
CONTENTS...............................................................................................................................8

LIST OF FIGURES.................................................................................................................11

LIST OF TABLES...................................................................................................................17

NOMENCLATURE................................................................................................................ 20

1 INTRODUCTION AND STATE OF ART...................................................................23

2 DISSERTATION GOALS...............................................................................................25

THEORETICAL FRAMEWORK....................................................................................... 26

3 METHODS FOR CONTROLLING OF CHAOS....................................................... 27

3.1 LINEARIZATION OF POINCARÉ MAP(OGY METHOD).............................................. 27
3.2 DELAYED FEEDBACK CONTROL (PYRAGAS Method)............................................ 30
3.3 OTHERS METHODS.................................................................................................... 32

4 CHAOTIC SYSTEMS.....................................................................................................33

4.1 DISCRETE-TIME SYSTEMS......................................................................................... 33
4.1.1 Logistic Equation.............................................................................................. 33
4.1.2 Henon Map........................................................................................................34

4.2 Continuous-Time Systems................................................................................... 36
4.2.1 Lorenz system.................................................................................................... 36
4.2.2 Rossler system................................................................................................... 37

5 EVOLUTIONARY ALGORITHMS............................................................................39

5.1 Self Organizing Migrating Algorithm (SOMA)............................................39
5.2 Differential EVOLUTION (DE)..............................................................................41

EXPERIMENTAL PART......................................................................................................43

6 OPTIMIZATION OF CHAOS CONTROL ............................................................... 44

6.1 Problem design......................................................................................................44
6.2 Case studies - Cost Function Design............................................................... 49

6.2.1 Basic CF.......................................................................................................... 49
6.2.2 Targeting CF....................................................................................................51
6.2.3 Targeting CF-CF Targl............................................................................... 54
6.2.4 Targeting CF - CF Targ2............................................................................... 56

-8-



6.2.5 Targeting CF Targi & CF Targ2 - Advanced Design................................... 57
6.3 Simulation Results-Case study 1: Basic CF...................................................61

6.3.1 One-Dimensional Example............................................................................... 61
6.3.2 Two-Dimensional Example............................................................................... 65

6.3.3 Conclusion of Results - Case Study 1.............................................................. 69
6.3.4 Comparison with Classical control Method - OGY.........................................71

6.4 Simulation Results-Case study 2: Targeting CF Simple.............................74

6.4.1 One-Dimensional Example................................................................................74
6.4.2 Two-Dimensional Example................................................................................75
6.4.3 Conclusion of Results - Case Study 2...............................................................77

6.5 Simulation Results - Case study 3: Targeting CF NA................................... 79

6.5.1 One-Dimensional Example................................................................................79
6.5.2 Two-Dimensional Example................................................................................82

6.5.3 Conclusion of Results - Case Study 3.............................................................. 85
6.6 Simulation Results-Case study 4: CF Targi................................................. 87

6.6.1 One-Dimensional Example............................................................................... 87
6.6.2 Two-Dimensional Example................................................................................91
6.6.3 Conclusion of Results - Case Study 4...............................................................95

6.7 SIMULATION RESULTS-CASE STUDY 5: CF TARG2.................................................98

6.7.1 One-Dimensional Example................................................................................98
6.7.2 Two-Dimensional Example..............................................................................102
6.7.3 Conclusion of Results - Case Study 5.............................................................106

6.8 SIMULATION RESULTS — CASE STUDY 6: CF TARGI - ADVANCED ........................ 109

6.8.1 One-Dimensional Example..............................................................................109
6.8.2 Two-Dimensional Example..............................................................................113
6.8.3 Conclusion of Results - Case Study 6.............................................................117

6.9 Simulation Results-Case study 7: CF Targ2 - Advanced ........................ 121
6.9.1 One-Dimensional Example..............................................................................121
6.9.2 Two-Dimensional Example..............................................................................125
6.9.3 Conclusion of Results - Case Study 7.............................................................129

6.10 Conclusion of All Results................................................................................ 132
6.11 Suggestion of technique for optimization of time-continuous SYSTEMS143

7 CONCLUSIONS AND DISCUSSIONS.......................................................................144

REFERENCES........................................................................................................................ 148

8 APPENDIX...................................................................................................................... 151

-9-



8.1 COMPARISON OF CFS, LQ, P-1 ORBIT......................................................................152
8.2 COM PARISON OF CFs, LQ, P-2 ORBIT......................................................................155
8.3 Comparison of CFs, LQ, P-4 ORBIT......................................................................157
8.4 Comparison of CFs, HENON, P-1 ORBIT............................................................. 159
8.5 Comparison of CFs, HENON, P-2 ORBIT............................................................. 162
8.6 Comparison of CFs, HENON, p-4 orbit............................................................. 164
8.7 Summary of results, Case study 1, CF BASIC, LQ..........................................166

8.8 Summary of results, Case study 1, CF Basic, HENON.................................178
8.9 Summary of results, Case study 2, CF SIMPLE, LQ........................................190
8.10 Summary of results, Case study 2, CF SIMPLE, HENON...............................194
8.11 Summary of results, Case study 3, CF NA, LQ .............................................. 198
8.12 Summary of results, Case study 3, CF NA, HENON .................................... 206
8.13 Summary of results, Case study 4, CF Targ1, LQ........................................ 214
8.14 Summary of results, Case study 4, CF Targ1, HENON............................... 226
8.15 Summary of results, Case study 5, CF Targ2, LQ........................................ 238
8.16 Summary of results, Case study 5,CF Targ2, HENON.............................. 250
8.17 Summary of results, Case study 6, CF TargI Advanced, LQ................... 262
8.18 Summary of results, Case study 6, CF TargI Advanced, HENON ...........274
8.19 Summary of results, Case study 7, CF Targ2 Advanced, LQ ....................286
8.20 Summary of results, Case study 7, CF Targ2 Advanced, HENON ........... 298

LIST OF AUTHOR’S PUBLICATION ACTIVITIES..................................................310

CURRICULUM VITAE......................................................................................................312

-10-


