CONTENTS

CHAPTER 1 INTRODUCTION...........c0unns R T 1
1.1 The Control Problem............ et 1
1.2 Designer-Computer Interaction...............c....ov. 3
1.3 Our CACSD Approach........ovivinenivninneecancnnann 5
1.4 Tmplementation. ...o.ovveenereeniinneeriierneneenaes 8
1.5 An Alternative View..........coiiiieeerinnnrinnnnon 9
1.6 Organization. . .vooivn e inianaeareanaenes 12

CHAPTER 2 CACSD AS GENERALIZED CO-OPERATIVE SEARCH............. 17
2.1 Introduction...... .ottt eanaens 17
2.2 The Classification of CAGSD Methods................ 17

2.2.1 Synthesis Methods..............iieiinnonn 17
2.2.2 Procedure-based Methods................... 18
2.2.3 Search-based Methods............ ... ..cv.e 19
2.2.4 Discussion........ciuiiiieiiiiiiiei i 20

2.3 A Conceptual View of CACSD : Generalized
Co-operative Search............. ..o 20
2.4 The Structure of Generalized Co-operative Search... 22
2.5 Man-Machine Interface........... .. oo 24
2.6 DiSCUSSION. v u ittt it e 25
2.7 Computing Supports for CACSD..............cevevenen 26
2.8 IMOP as a FrameworK...........ouoiiuiueinnennacnnaens 26

CHAPTER 3 INTERACTIVE MULTI-OBJECTIVE PROGRAMMING.............. 28
3.1 Introduction. ... it i e s 28
3.2 Formulation of IMOP.................. FR N 29
3.3 Solution ConCepPtS. . ..o uvuinrnrenenaroaceerooorsaeon 30
3.4 The Basic Algorithm of IMOP Methods........covenn-. 33
3.5 IMOP and CACSD. . ... ..ttt it aeocas 34
3.6 From The Conceptual View to A Formal Framework..... 35
3.7 Components of IMOP Methods...............cooiiunnns 36

3.7.1 Scalarizations.........ccoiviiiiinennvnnn 36
3.7.2 Communication Schemes..................... 42
3.7.3 Trade-off Analysis Methods................ 46
3.8 DisSCUSSION. .. ittt i it e s 49

Bibliografische Informationen E I-LE
http://d-nb.info/891071555 ottt e IO TRE


http://d-nb.info/891071555

CHAPTER

4,
4.
4.
4.

CHAPTER

CHAPTER

CHAPTER

CHAPTER

4
1
2
3
4

5

6

7

8

IX
SEARCH-BASED CONTROL SYSTEM DESIGN METHODS...........

Zakian’s Method of Imequalities....................
Semi-Infinite Optimization...........ccivvvinennns
Multi-Objective Programming................. ... ...
Performance Vector Optimization....................

A STRATEGY FOR CAGSD. ... i iveiiiiiiie i it iii e

CACSD as IMOP...... ittt rnnnnsnotonsnsnosnes
Design Principles........... ..ot
The Strategy: A Two-Level Plan of the

Design Process........cvvvivenneccanannsassssonnns
5.3.1 Level I: Innovation - Feasible Set Generation
5.3.2 Level II: Trade-offs - Matching Wishes and

Possibilities...............c0vvn

5.3.3 Discussion.......cciviiiiiiiiiiiiiiiie,

NUMERICAL SEARCH TOOLS. ........cciiniuiiurrnnnenancsnn
Candidate Solution Generation in the Exploratory

6.1.1 Simplex Polytope Direct Search Method.....
6.1.2 Dimension Collapsing...........vveuuunnenn
6.1.3 Graphical Display Monitors................
Candidate Solution Generation in the Search Stage..
6.2.1 Solution Generation............. ... ...t
6.2.2 Graphical Display Monitors................

FORMULATION TOOLS. ... ...t ttinrnrnrenirnnonrorvanannn

Sample Efficient Subset............ .o
7.1.1 An Example..... ... ... tiiiiininnearann
An Interactive Tool for Exploring Index Structures.
7.2.1 The Example............... e
An Interactive Tool for Prescribing Index Bounds...
7.3.1 The Example........ccvivitiiiiiiiinnnnnnen.

EVALUATION TOOLS. .. .. ittt ieiiiennnrannaeennennoncess

A Relational Database Model for the Sample Efficient

50

50
52
56
59

64

64
66

68
70

70
74

75

75
76
80
82
88
88
89

92

92
93
93
99
101
105

110

112



CHAPTER 9

CHAPTER 10

10.1
10.2
10.3

Appendix A
Appendix B
Appendix C

REFERENCES

X

Data Manipulation Procedures.......................
8.2.1 A Database Query Language.................
8.2.2 Maintenance of the Design Database........
An Evaluation Language............c.cooiviiiinnnnn.
DiSCUSSION. ... . it i i i e

TWO DESIGN EXAMPLES.......... ... itiiiiininnonn.

A Nuclear Powered Turbo-Generator..................
9.1.1 Level I: Innovation - Feasible Set Generation
9.1.2 Level II: Matching Wishes with Possibilities
A Typical V/STOL Airxcraft..............c.cvveinnnn..
9.2.1 Level I: Innovation - Feasible Set Generation
9.2.2 Level 1I: Matching Wishes with Possibilities

CONCLUSIONS. ..ottt ittt ittt it e et e et naanans
Contributions........... it
Observations.......ociiiinininnnnnennennennns.
Suggestions for Future Works.......................

Trade-Off Graph Permutations..........cieiveiuneve..

Linear Model of a Nuclear Powered Turbo-Generator...
Linear Models of a Typical V/STOL Aircraft..........

115
115
118
119
123

124

124
125
125
142
146
148

162
162
163
164
167
169
170

173

180



