
Contents 

Contents  

Chapter 1  

IIltr()cill(;ti()Il ............................................................. 1  

1.1 Background ...................................................................................... 1  

1.2 Research objective ...........................................................................3  

1.3 Paper architecture ............................................................................3  

Chapter 2  

5 Problem Definition ~ ..~ 
 .................... ~~.......... 

2.1 Introduction....... ~ .....,;": ................."~"""'" .. : ...................................... 5  
/' " • /" ___ >( "'H;,,-,,,,,, 

2.2 Clustering problefn ', .................... .  . .............................. 5  
¢ 

2.2.1 DefinitiJn~ .....L...  . ......................... 5  
-{  ? k  

" ,*, ~_ 4ij%,~~ 


"" 

................................9  

2.2.3.1 Hierarchica.1~pI\is!~tmg~~..";........................................... 10  
"H"___ ,,,,/< '~ .." """",,,"," __'/ 

2.2.3.2 Partitional clustering ................................................... 12  

2.2.3.3 K -means clustering ..................................................... 13  

2.2.3.4 Fuzzy c-means clustering ........................................... 14  

2.2.3.5 Normalized fuzzy c-means clustering ........................ 15  

2.2.4 Cluster validity ......................................................................21  

2.3 Artificial neural networks ..............................................................24  

2.3.1 Modeling a neuron .................................................................24  

I 

I 

Contents 

Contents 

Chapter 1 

IIltr()clllc;ti()Il............................................................. 1 

1. 1 Back在round......................................................................................1

1.2 Research objective ...........................................................................3 

1.3 Paper architecture ............................................................................3 

Chapter 2 

Problem Definition ...~ ....................~~.......... 5 

2.1 Introduction.....~.~..山..心...... .。仆"-1.7..科..... .….:......................................5 

2.2 Clustering probleQl"..….......................... ,*".…... .t....刊. ..•••••• .............. ....... ..5 

............5 

........9 

2.2.3.2 Partitional c1ustering...................................................12 

2之3.3ιmeans clustering .., ....... ......... .................... ...... ...... ..13 

2.2.3 .4 Fuzzy c-means c1usterin學 ...........................................14

2.2.3.5 Normalized fuzzy c-means c1ustering . .............. .........15 

2.2.4 Cluster vali社ity......................................................................21

2.3 Artificial neural networks ....... ....... ....... ....... ....... ...... ................ .....24 

2.3.1 Modeling a ne姆糊e机叫叫u叫叮1I汀ror油O但∞n肌趴1 .. 刊……….. ……….叫……….叫……….. ……….“……… .. ……….叫……….刊……….. ……… .. ……… .. ……… .. ……… .. ……… .. ……….叫………..……….. ……… .. ……… .. ……….“……… .. ……… .. ……… .. ……….“………. .……… .. ……….“……….“……… .. ……….叮……….. ……….叫……….“……….. ……… .. ……….叫……….. ……… .. ……… .. ……… .. ……….“……… .. ……… .. ……….叫……….“……….. ……….叮……….. ……….叫……….刊……….. ……… .. ……… .. ……… .. ……… .. ……… .. ……….叫……….刊……….. ……….叮……….. …….刊…..244 



construction for 

Contents 

2.3.2 Neural models in common use ..............................................30  

2.3.2.1 Multilayer perceptrons ................................................30  

2.3.2.2 Radial basis function networks .................................. .33  

Chapter 3  

A Clustering-based Algorithm to Extracting Fuzzy  

Rules for System Modeling .................................. 36  

3.1 Introduction.................................................................................... 3 6  

3.2  Coarse model fuzzy system using clustering  

method ...................... .,.;'.". .... !:~"",, ..................... :::.~ ..., ........... 37  
""";:.- ---"-,,/.,, 

3.3 Parameter ident~fiF~t?6~ torfu~ysystem : ................................... .42  
<~; I,/./X - -'C , <, J___ "\""',,," 

3.4 Experimental rM.tlJts '. ............................43 

3.5 Conclusion ........................ 47 

Chapter 4 

An Approach\Jfor·~:r~!lzzy ..,l\j9d~ling Based on 
"'" .:.·~<\.t/F,"N<i~ 

Self-Organizing FeaiUr.~:~aps Neural Network ... 48  

4.1 Introduction....................................................................................48  

4.2 Using the Topological Network of SOFM to Realize the Structural  

Identification ofFuzzy System ...................................................... .49  

4.2.1 Topological Network ............................................................ .49  

4.2.2 Improved SOFM by using Gaussian function .......................52  

4.3 Parameter identification of fuzzy system ......................................56  

4.4 Experimental results ......................................................................57  

4.5 Conclusion .....................................................................................61  

II  

Contents 

2.3 .2 Neur訟 models in common use ..............................................30 

2.3.2.1 Multilayer perceptrons ................................................3 0 

2.3 .2.2 Radial basis function networks.................................. .33 

Chapter 3 

A Clustering-based Algorithm to Extracting Fuzzy 

Rules for System Modeling ........ ..... ..... ..... ...........36 

3.1 Introduction. ...................................................................................3 6 

3.2 Coarse model construction for fuzzy system usin惡c1ustering
叫:九

me仗tho往........................................ ..叫纖心.心./1.川μ..川ι;

3.3 Parameter id白en削叫l泌叫t社i6鼓討;手pa鉗t討ró加n<ß跆orλf扣b萃紹草:y s叮ys“tem :.. ........ ...... ........ ....... .....42 

3.4 Experimental res]:，;話給…..H.H.-....H.H.--ik.. …心..~............................. .43 

3.5 Conc1usion ...47 

4.1 Introduction...... ..... ......... ....... ..... ........ ....... ....... ....... ......... ..... ........ .48 

4.2 Usin惡 the Topological Network of SOFM to Realize the Structural 

Identi6cation of Fuzzy System ... .................. .... ............ ....... ...... ...刊物

4.2.1 Topological Network ...............….......................................... .49 

4.2.2 Improved SOFM by using Gaussian function.......................52 

4.3 Parameter identification of 泉路zy system ......................................56 

4.4 Experimental results ......................................................................57 

4.5 Conclusion ........ ....... ...... ............. ........... ..... .....… ...........................61 

II 



Contents 

Chapter 5 

Adaptive Fuzzy Inference System for a Bum-In 

System ................................................................... 63 

5.1 Introduction .................................................................................... 63 

5.2 Bum-In test system ........................................................................ 64 

5.2.1 Traditional Bum-In test system ............................................. 64 

5.2.2 Improved Bum-In test system ............................................... 65 

5.3 Temperature control system for Bum-In test.. ............................... 67 
'" 

5.3.2 Fuzzy temper~ture control systetll:~~~~.,. .................................... 69 
,> ~ , .. - ~\~ .~~ 

5.3.3 Adaptive,tuzzy system design. ..:';" .... :" .............................. 75 

5.3.3.1 Sbucturfifiq 

" . 5.4 Experimental results;v 

5.5 Conclusion .. 

Chapter 6 

rr:af ~zzi~y,stem .................... 7 5 

fuky system ............ 77 
!j , 

................................ 78 

.. ............................... 85 

Conclusions ........................................................... 87 

References .............................................................. 89 

Publications ........................................................... 96 

Patents ................................................................... 98 

III 

Contents 

Chapter 5 

Adaptive Fuzzy Inference System for a Bum-In 

System................. ..................................................的

5.1 Introduction..... ..... .... ...... .... ... ..... .... ........... .......... ....... .... ...... ....... ...63 

5.2 Bum-In test system .. …… .. ….叫.“…….叮…….. …….叮…….“…….. …….川…….. …… .. …… .. …… .. ……..…….“…….川…….刊…….. …….叮…….. …… .. …… .. …….刊…….. …….叮…….叮…….. …… .. …….刊…….叫…….. …….叮…….. …… .. …… .. ……. .…… .. …….刊…….. …….叮…….. …… .. …….叫…….. ……..…… .. …….叮……..…….叮…….. …….川…….. …… .. …….叮…….叮…….. …… .. …….刊…….. …… .. …… .. …….叮…….川…….刊…….. …… .. …… .. …….叮…….叮….. 滔6“4 

5.2.1 Traditional 草um-In test system ........... .......... ........... ......... ....64 

5.2.2 Improved Bum-In test system ...............................................65 

5.3 Temperature control system for Bum-In test.. ...............................67 

5.3.2 Fuzzy temper5).ture eofitrol syste化心海...................................................................... ..矽
\咒

5.3 .3 Adaptive革開1 sysfem design "'，'"一-A.H.--Hun--NUMMU--....75

5.5 Conc1usion .. 

Chapter 6 

........78 

.............85 

Co位clusions............. ..............................................87 

References.......................................... .................... 89 

Publications...... ...... ....... ... ...... ...... ........... ..... .........96 

Patents ................................................................... 98 

III 


