Contents

1 Introduction ................ .. ... ... 1
1.1 Engineering Design Optimizations ....................... 1
1.2 Soft Computing (SC) Methods ..................... .. ... 1
1.3 Microwave and Millimeter-Wave Design .................. 2
1.4  Challenges, Objectives and Scope..................... ... 4
1.4.1 Design Challenges ................ ... ........ ... 4
1.4.2 Overall Objectives. ... .. 5
1.4.3 SCOPE .o 6
1.5 Outline of the Book...... ... ... . ... . ... ..... PP 6
2  Soft Computing Methods .................... ... .. ... ... 9
2.1 Overview ...... .. 9
2.2 Evolutionary Algorithms . ........ .. .. ... ... ... ... .. 9
2.2.1 Genetic Algorithms .......... .. .. .. .. ... ..... 9
2.3 Swarm Intelligence Based Methods ................. . .. 11
2.3.1 Particle Swarm Optimization ..................... 11
2.3.2 Bacterial Foraging Optimization................... 13

2.4 Soft Computing Methods for Modeling and
Approximation . .. ... .. 17
2.4.1 Artificial Neural Networks . ........ ... ... .. ... ... 17
2.4.2 Support Vector Machine ......................... 21

3 Review of Soft Computing Methods for Microwave and
Millimeter-Wave Design..................................... 25

3.1 OVEIVIEW ..ttt 25
3.2 Microwave Design Using Genetic Algorithms .............. 26
3.2.1 Benefits of Microwave Design Using Genetic
Algorithms ... ... . . 26
3.2.2 Use of Genetic Algorithms in Microwave Design . .. .. 26
3.3 Microwave Design Using Swarm Intelligence Based
Algorithms .. ... .. 28

\
- ) , E HE|
Bibliografische Informationen digitalisiert durch I L
http://d-nb.info/1016561571 BLIOTHE
|



http://d-nb.info/1016561571

X1I

Contents

3.3.1 Review of Microwave Design Using Particle Swarm
Optimization .......... ... ... ... ... .. ... .......
3.3.2 Review of Microwave Design Using Bacterial
Foraging Optimization ...........................
3.4 Microwave Modeling Using Soft Computing . ..............
3.4.1 ANN Based Microwave Modeling . .................
3.4.2 Support Vector Machine Based Microwave
Modeling ... i
3.5 Microwave Design Using Hybrid Soft Computing
Methods ... ... .. . .

Design of Microwave Filters Using Modified PSO

4.1 OVervIew .. ..o

4.2 Particle Swarm Optimizer with Multiple Subswarms ..... ..
4.2.1 Experiment with Benchmark Functions ............

4.3 Design of Coupled Microstrip Line Band Pass Filter .......
4.3.1 Experiment and Results....................... ...

4.4 Concluding Remarks ............ ... ... ... . ...,

Design of Microstrip Antennas and Other Components ..

5.1 Overview ... ..o
5.2 Microwave Modeling with Support Vector Machine ........
5.3 Modeling of One-Port Microstrip via Using SVR ..........
5.3.1 Problem Description . .................... ... ....
5.3.2 Experiment and Results ... ...... .. .. ... ... ... ..
5.4 Support Vector Driven GA/PSO Algorithm:
A Hybrid Approach. ....... .. ... ... ... .. ... ... L.
5.0 Experiment...... ... ...
5.5.1 Design of Circularly Polarized Microstrip Antenna
Using Support Vector Driven Genetic Algorithm . . ..
5.5.2 Design of Aperture Coupled Microstrip Antenna
Using Support Vector Driven PSO Algorithm . ... ...
5.6 Concluding Remarks ........ ... ... ... ... .. .......

Design of a Nonlinear Taper Using SI Based Algorithms
6.1 Overview ... ...
6.2 Modified Bacterial Foraging Optimization ................
6.2.1 Experiment on Benchmark Functions ..............
6.3 Design of a Nonlinear Taper for High Power Gyrotrons . . . ..
6.3.1 Design Considerations .......... ... ... .. .........
6.3.2 Optimized Results Using PSO and MBFO
Algorithms . ... .. ..
6.4 Concluding Remarks ........ ... ... ... ... ... .....

35
35
36
38
40
43
46

49
49
50
53
53
54

37
28

58

65
67



Contents

7 Multiobjective Optimizations for the Design of RF

WiIndows .. ...

7.1 OVerview .. ..o
7.1.1 Review of Conventional Designs of RF-Window . .. ..
7.2 Multi-objective Particle Swarm Optimization .............
7.2.1 Multi-objective Optimizations.....................
7.2.2 Review of Microwave Design Using MOPSO ...... ..
7.3 Design of Disk-Type RF Windows Using MOPSO .........

7.3.1 Design of a Double Disc RF-Windows for a 42 GHz
Gyrotron ...

7.3.2 Design of a Double Disc RF-Window for a 170 GHz
GYTotron .. ...

7.3.3 Design of a Pillbox-Type RF-Window for a

2.856 GHz Klystron ............. ... ............
7.4 Concluding Remarks .. ....... ... ... .. ... ... ... ...,
8 Concluding Remarks e
8.1 Summary of the Book....... ... ... ... .. ... ... ...... ..
8.2 Further Enhancements ............ ... .. ... ... ... .....

GloSSATY .. ..o

References

XIII

83
83
83
84
84
85
85

36

89

91
94

97
97
100
101

103



