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Society News

Next Administrative Committee Meeting
for the Industrial Electronics Society

The next Administrative Committee meeting will be held in conjunction with
IECON'03 on Wednesday November 5, 2003 in Roanoke, Virginia. The meeting will
be held in Roanoke Ballroom F, G, & H from 8:30am to 6pm.

ISIEO4 Paper Submission Deadline Extended

Dear colleagues,

I would like to announce again the 2004 Edition of the IEEE International
Symposium on Industrial Electronics (ISIE 2004) which will be organized in Ajaccio,
Corsica (France) May 4-7, 2004. The deadline for submission has been delayed to
November 10, and the on-line submission process is now available:
http://www.isie04.iut-amiens.fr/

The submission address is: http://gdansk.bradley.edu/submit/isie04/. Please have
alook and don't hesitate to come in Corsica to present a paper, a special session or a
tutorial!

Best regards,

Professor Gerard-Andre Capolino, Fellow, |IEEE
General co-chairman of 1SIE'04

Vice-chairman of the | EEE France Section
E-mail: Gerard.Capolino@ieee.org

New newsletter Web site location

The newsletter Web site location has moved to a new server
http://gdansk.bradley.edu/ienews

Other |EE services hosted by this server are IES Conference Paper Submission
System (linked from conference Web sites) and pre-conference password-protected
proceedings access for registered participants. These services are technicaly
sponsored by Bradley University that islocated in Peoria, Illinais.
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Information for Authors

Announcements and letters to the editor are
solicited from the membership. Please submit

materials for consideration by the editor
according to the schedule:

Due Date Issue
February 15 March
May 15 June
August 15 September
November 15 December

Contributions Welcome

Material for Feature Articles, Opinions, Chapter
News, Professional Activities, and Abstracts of
Reports should be e-mailed directly to the editor

by the deadlines listed above.
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BOOK REVIEW

Soft Com n
inlndttsml'l:lﬁ ]
Electronics

Reviewed by Mo-Yuen Chow,
Professor at North Carolina State University,
| Raleigh, North Carolina, USA

Abrprtoty vy This is a new and

&8 interesting monograph with
contributions from highly respected researchers and educators
in the field of soft computing with applications in industrial
electronics. The soft computing technologies covered in the
book include neural network, fuzzy logic, and genetic
algorithm. The application areas include motor fault detection,
converter-fed induction motor drives, switched reluctance
motors, a paraleled DC-DC converter system, optimal load
dispatching and automatic power plant start-up control system,
protective systems problem in complex power generating
units, traffic controller, evolvable hardware, and remote
sensing data. The book is a collection of contributions from all
around the world, including Finland, Poland, Singapore, USA,
Japan, and the United Kingdom.

The chapters of the book are divided into two parts, which
are summarized as follows.

e Part |: Electric Power Applications

e Chapter 1. "Motor Fault Detection and Diagnosis Using
Soft Computing," X.-Z. Gao and S.J. Ovaska, Helsinki
University of Technology, Finland.

e Chapter 2: "Neural Network Estimation and Neuro-
Fuzzy Control in Converter-Fed Induction Motor
Drives," M.P. Kazmierkowski and T. Orlowska
Kowalska, Warsaw University of Technology and
Wroclaw University of Technology, Poland.

e Chapter 3: "High Robustness of Fuzzy Logic Systems
in Switched Reluctance Motor Drives," A.D. Cheok,
National University of Singapore, Singapore.

e Chapter 4: "On the Use of Fuzzy Logic to Control
Paralleled DC-DC Converters," B. Tomescu and H.F.
VanLandingham, Space Systems/Lora and Virginia
Polytechnic Institute and State University, USA.

e Chapter 5: "Soft Computing-Based Optimal Operation
in Power energy System,” A. Kamiya, M. Kato, K.
Shimada, and S. Kaobayashi, Toshiba Corporation and
Tokyo Institute of Technology, Japan.

e Chapter 6: "Neural Network-Based Adaptive Protection
System,” Adrian Halinka, Pawel Sowa, Michal
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Soft Computing in Industrial Electronics
edited by Seppo J. Ovaska and Les M.
Sztandera

Physica-Verlag, Germany, 2002
Hardcover, 352 pages
ISBN 3-7908-1477-6

Szewczyk, and Les M. Sztandera, Technical University
of Silesia, Poland and Philadelphia University, USA.

o Partll: "Emerging Application"

e Chapter 7: "Fuzzy Logic-Based Traffic Controller,"
Jarkko Niittymaki, Riku Nevala, and Marko Maenpaa,
Helsinki University of Technology, Finland.

e Chapter 8: "On Evolvable Hardware," Timothy G. W.
Gordon and Peter J. Bentley, University College
London, United Kingdom.

e Chapter 9: "Category Classification Using Neura
Networks," Toru Fujinaka, Michifumi Y oshioka, and
Sigeru Omatu, Osaka Prefecture University, Japan.

As mentioned by the Editors of this book, this monograph
is put together under one cover from origina articles by
authors who have, in most cases, contributed considerably to
the field of hard computing and have just recently pioneered in
the application of soft computing for industrial €electronics.
The intended audience of this book includes industria
electronics professionals, researchers, and developers of
software/hardware tools for the design of soft computing-
based systems, and the entire computational intelligence
community.

This book is application oriented, but at the same time it
retains the technology emphasis. Practitioners can gan
knowledge on how to apply soft computing technologies on
real-world problems of their interest. The soft computing
community can aso gain insight into how to apply
Computational  Intelligence techniques for industrial
electronics applications.

In addition to the manuscript, the tables, figures, and
equations are highly informative and useful. The long lists of
references cited at the end of each chapter are valuable
resources for readers who are interested in learning more
about the subject matter as it pertains to their particular fields
of interest.

| strongly recommend this new monograph as a reference
book to the wide audience of engineering educators,
researchers and students. Also, practicing engineers in the
industry will gain valuable insight into the topic of application
of soft computing to industrial electronics.



CHAPTER NEWS
ISIE 2003 Student Forum Report by Dr. Ing. Marco Liserre

The ISIE 2003 Student Forum has been chaired by
Fernando Lizarralde (Brazil), Maria |. Valla (Argentina) and
Marco Liserre (Italy).

The event has been cosponsored and supported by the
local Student Branch taking care also of the socia activities.

Sixteen papers have been selected by an internationa
group of reviewers featuring: Mariusz Cichowlas (Poland),
Ramon R. Costa (Brazil), Jose Paulo V.S. da Cunha (Brazil),
Istvan Denes (Hungary - winner of the Best Poster Award in
the Student Forum 2002), Florin lov (Denmark), Marek
Jasinski (Poland), Agostino Lecci (Italy), Paolo Mattavelli
(Italy), Vito G. Monopoali (Italy) and Alessandro J. Peixoto
(Brazil).

Eleven papers have been selected for a special poster
session and five papers for a special oral session. All the
papers of the oral sessions have been presented and judged by
B. Bose, O. Kaynak and by the conference and student forum
chairsin order to attribute the following prizes:

Best Papers

1) 200USD "Adaptive Sliding-Mode Observer for Field
Oriented Sensorless Control of SPMSM", Supervisor:
Prof. L. Salvatore, Student authors: G. L. Cascella, N.
Salvatore, Politecnico di Bari (Italy),
leocascella@ieee.org

2) 200USD "Graphic Interphase to the Teaching of
Control Strategies for Induction Machines', Supervisor: G.
Garcia, Student authors: P. de laBarreraM. Curti and G.
Oggier, UNRC (Argentine), pbarrera@ing.unrc.edu.ar

3) 100USD "Experimental Validation of a Mathematical
Modelling of Single Phase active power filter", Supervisor: H.
A.C. Braga, Student authors: M. do C.B. Rodrigues, UFJF
(Brazil), carmo@el etrica.ufjf.br

Also the poster session has been a great success and the
best poster has been selected:

Best Poster - 100USD, "Performance Comparison of
Adaptive Algorithms Applied to Acoustic Echo Cancelling",
Supervisor: M. R. Petraglia, Students: F. S. Hallack, UFRJ
(Brazil), hallack@pads.ufrj.br

The next year the Student Forum of ISIE will be in
Ajaccio (France) May 4-7 (http://www.isie04.iut-amiens.fr/),
the dead-line to present papers is November 10th. Web-
submission is now available at http://www.isieO4.iut-
amiens.fr/paper_preparation.htm. The IEEE-France will
sponsor best paper and best poster prizes.

Dr. Ing. Marco Liserre, Politecnico di Bari, Bari, ITALY
|EEE - |ES Student Activities Committee Chair
e-mail: liserre@ieee.org
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AROUND THE WORLD

Invitation to Attend ISIE 2004 in Ajaccio, France

Gérard-André Capolino, General Chairman
Richard Grisel, Technical Program Chairman

_ ¥

We are honored and excited to invite you to participate to 1SIE'2004, the International
Symposium on Industrial Electronics that will take place in Ajaccio, France, from May 4
to 7, 2004.

The ISIE is one of the major annual conferences organized by the IEEE Industrial
Electronics Society attracting a large number of experts in the fields concerned by
Industrial Electronics.

The purpose of this symposium is to provide a forum for presentation and discussion
of the state-of-art of Industrial Electronics and related areas. Topics within the scope of
the symposium will include:

e  Computer and Control Systems

e  Power Electronics

e  Sensors, Actuators and System Integration
e Industrial Information Technology

Under these topics, we invite you to submit a paper or to propose either a Special
Session or a Tutorial.

Deadlines:

Reception of digest (200 words abstract and 2000 words summary) or full papers:
November 10, 2003; Paper acceptance notification: December 12, 2003; Full Paper
reception and registration: February 28, 2004.

There will be special reduced registration fees for students. Travel awards will be
available for students who have authored/coauthored papers for this conference. The
conference is hosted at the "Palais des Congres' of Ajaccio that is a new building erected
in the front of Ajaccio Harbor, so everything is at a walking distance from the conference
site including hotel and apartment accommodations. Downtown you can visit the Fesch
Museum, the « A Bandera Museum », the Bonaparte House and think about a boat trip to
natural reserves (following the dolphins...) or to the Sanguinaires Islands and take the
opportunity to visit Corsicaso called " L'ile de Beauté" in French (Island of Beauty)

We invite you cordialy to come and take a few more additional days to enjoy the
place and its surroundings for a memorable conference and vacation.

Detailed information is available at the conference Web site:

http://www.isie04.iut-amiens.fr/

|EEE Industrial Electronics Society Newsletter
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NEW TECHNOLOGY

Fuzzy Logic and Neural Network Applications in Power Electronics*

Dr.Bimal K. Bose, Life Fellow, IEEE
Department of Electrical and Computer Engineering
University of Tennessee, Knoxville, Tennessee
e-mail: bbose@utk.edu

“The paper is based on the tutorial presentation in IECON 2003 held in Roanoke, VA, USA during November 2-6, 2003.

Artificial intelligence (Al) techniques, such as expert system
(ES), fuzzy logic (FL), artificia neural network (ANN), and genetic
algorithm (GA) have recently expanded the frontier of power
electronics and motor drives which are aready complex and
interdisciplinary areas. This new frontier is creating alot of challenge
to traditional power electronic engineers. Al basically ams at
planting human intelligence in a computer so that a computer can
think intelligently like a human being. A system with embedded
computational intelligence is often defined as an “intelligent” system,
which has a “learning”’, “self-organizing” or “self-adapting”
capability. Can a computer redly think and make intelligent
decisions? Or, is it as smart as the program developed and embedded
in it by a human programmer? Computational intelligence has been
debated for a long time. There is no denying the fact that computer
intelligence is far inferior to natural or human intelligence. However
limited this may be, it helps to solve complex problems which are
difficult to solve by traditional methods. Recently, Al technology is
advancing very fast and is having a great impact on power electronics
and motor drives.

Fuzzy logic and neural network constitute the most important
elements of Al (often defined as emerging technology), and are often
defined as “soft computing” or pproximate computation compared to
hard or precise computation. Fuzzy logic tends to emulate the
behavioral characteristics of human being, whereas neural network,
as the name indicates, is more generic in nature and tends to emulate
biological neural network of human brain. In this paper, fuzzy logic
and neural network principles will be discussed and some example
illustrations will be cited in power electronics and motor drives area.

1.Fuzzy Logic Principles and Applications

According to George Boole, who published the article
“Investigations of the Laws of Thoughts’ in 1854, human beings
think and take decisions on the basis of logica “yes/no” or
“true/false” reasoning. This gave birth to Boolean algebra and
gradually became the basis of our modern digital computers. Lotfi
Zadeh argued that human thinking is often fuzzy or uncertain in
nature, and does not aways follow crisp “yes/no” logic. He
originated the “fuzzy logic” theory in 1965 and created a storm of
controversy in the intellectual community. Fuzzy logic is basically
multi-valued logic where the variable is represented by linguistic
fuzzy sets and each fuzzy set is represented by a membership
function (MF). Consider, for example, the speed of a machine as a
fuzzy variable (Fig. 1) which is represented by three MFs, LOW,
MEDIUM and HIGH. If the speed is below 500 rpm, it belongs
completely to the set LOW (MF = 1), and for above 1500 rpm, it
belongs to the set HIGH. For any intermediate value, it covers two
sets partially, as shown in the figure. For example, at 600 rpm, MF =
0.8 for LOW, 0.2 for MEDIUM and 0 for HIGH. Although triangular

6

type MF is very common, trapezoidal, Gaussian, sigmoida and
polynomial types are also used.

L OW ME DIUM HIGH

0 =00 1000 100 2000
SPEED

Fig. 1. Representation of speed asfuzzy sets

Fuzzy logic is often applied in the robust control of a
feedback system with parameter variation problem and load torque
disturbance. The control is defined by a set of IF ... THEN...
production rules. Fig. 2 shows the general structure of a fuzzy
controlled system.
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Fig. 2. Structure of fuzzy control in feedback system

The controller observes the pattern of the feedback loop error
(E) and its rate of change (dE/dt) , i.e. change in error in a finite
interval (CE) and generates the incremental control signal (DU)
through the fuzzy inference system that consists of three basic
elements: fuzzification of input variables, evaluation of control rules
by using MFs and rule base, and defuzzification. The fuzzy variables
(E, CE and DU) in the “universe of discourse” are usually handled in
per unit (pu) form by using the respective scale factors shown for
versatility. The output signal DU is then integrated to generate the
actual control signal.

In this form of control, Fig.2 can be shown basically as adaptive
P-1 control system where the proportional and integral gains vary
adaptively for robust performance. Fig. 3 illustrates the well-known
Mamdani method of fuzzy control principle using only two rules. In
this case, the actua variables (E, CE and DU) are used and
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Student Forum

organized in connection with -
2004 1EEE International Symposium on Industrial Electronics

IEEE-ISIE"2004
- : Student Forum Co-Chairmen
AJ acclo (France) May 4-7 ’ 2004 Marco Liserre, liserre@poliba.it

Palais des Congrés-Expositions Marcello. Godoy Simoes, msimoes@mines.edu
Yves Danto, danto@ixl.u-bordeaux.fr

Babak Nahid, bnahidmo@yahoo.com

General Co-Chairmen

Carlo Cecati, c.cecati@ieee.org

Gerard-Andre Capolino, Gerard.Capolino@ieee.org

What are you talking about?

=4

Submission and contact address: Deadlines for student:

ISIE2004 Student Forum e Paper submission: January, 15" 2004

c/o Dip. di Elettrotecnica ed Elettronica - Politecnico di | ¢ Acceptance notification: February, 22" 2004
Bari 70125 via E. Orabona 4 Bari ltaly e Registration: March, 22" 2004

Ph: +390805963433 Fax: +390805963410 Deadlines for companies and universities:

Email: liserre@poliba.it e Sponsorship no later than: February, 22" 2004

A great opportunity for engineering students but also for recently graduated engineers to share their research problems in
Industrial Electronics and related areas and to get in touch with many people from universities and companies.

What benefits do | get from it?

A poster session only for student to present their projects;e  SpeciAll oral session for the 6 best student papers;
Tutorials and debates; e Prize Award for the best projects and presentations.

What are the topics?

EMERGING TECHNOLOGIES: Electric vehicles and intelligent transportation, Industrial applications of internet
technologies, Industrial applications of multimedia, Application specific IC's, Portable electronics, Integrated systems and
processes, Wireless communication.

FACTORY AUTOMATION: Discrete and continuous process automation, Factory communication, Manufacturing
information systems, Software systems for industrial applications, Advances in manufacturing technologies.

INDUSTRIAL CONTROL, INSTRUMENTATION, AND SIGNAL PROCESSING: Control technology, Modeling and
simulation, Algorithms, signal, image and data processing, Vehicle electronics.

INTELLIGENT SYSTEMS: Computational intelligence (NN, FL, GA, etc), Man machine interaction, Data fusion/Data
mining.

MECHATRONICS: Actuators and sensors, Industrial robotics, Industrial vision, MEMS, Motion control, Sensor fusion.
POWER ELECTRONICS: Energy systems, High frequency converters, High performance controls, Motors and drives, Power
converters, Power devices and components.

May 1 join?

Students registered in engineering courses (B.Sc and M.Sc.) and also recently graduated engineers (max two years since
graduation) are strongly encouraged to participate in the Student Forum and to submit their projects for the poster
session. The papers, describing the project, will be included in the CD Proceedings. At least one of the authors (not the
supervisor of the project) must register (paying the inscription fee of 50 US $) and present the poster.

Universities and Companies are also invited to join in by giving their sponsorship to the Student Forum. Their financial help
will go to the participants of the Student Forum as participation grants. Companies can also hold interview sessions to offer
working opportunities and traineeships. Sponsorships provided will be acknowledged by the inclusion of the company logo in
the Student Forum program, the proceedings and the web site.

How?

Authors should submit two copies of their full paper, in English, with 6 pages maximum, by email (in PDF format not bigger
than 1 Mbyte) or by normal post. The submitted paper should be in final format and should include: title, technical area,
authors (students, ex-students and no more that one supervisor!), mailing address of each author, telephone and fax
numbers, e-mail address. The paper should include a clearly defined problem statement including aims, conclusions, a
reference list and recommendations for further work.

Universities and companies should take contact with Student Forum through the following address.

Ok it sounds great, I'll make a note!




IEEE Industrial Electronics Society Calendar

2003 International Electric Machines And Drives Conference (IEMDC'03), Monona Terrace Convention Center
Madison, Wisconsin, USA, June 1-4, 2003; Home-page: http://www.iemdc03.org; Contact: Prof. Thomas A. Lipo,
IEMDC, University of Wisconsin, 1415 Engineering Drive Room 2557, Madison, WI, 53706, USA; Telephone: +1 608
262 0287; Fax: +1 608 262 5559 ; E-mail: lipo@engr.wisc.edu

2003 IEEE International Symposium on Industrial Electronics (ISIE'03), Rio de Janeiro, Brasil, June 9-12, 2003;
Home-page: http://isie2003.coe.ufri.br/; Contact: ISIE2003 c/o Walter Suemitsu PEE, COPPE - UFRJ, CP 68504,
21945-970 Rio de Janeiro, RJ Brazil; E-mail: isie2003@coe.ufr].br

The 11™ International Conference on Advanced Robotics 2003 (ICAR 2003), University of Coimbra, Coimbra,
Portugal, June 30-July 3, 2003; Home-page: http://www.isr.uc.pt/icar03/; Contact:ICARO3 Secretariat, ISR, DEEC,
University of Coimbra, Polo II, 3030-290 Coimbra, Portugal; Fax: +351 239 406 672; E-mail: icarO3@isr.uc.pt

IEEE Conference on Multisensor Fusion and Integration for Intelligent Systems (MFI'2003), Tokyo, Japan, July 29
— August 1, 2003; Home-page: http://www.cvl.iis.u-tokyo.ac.jp/mfi2003/; Contact: Prof. K. lkeuchi, Institute of Industrial
Science, University of Tokyo, 3rd Dept. Ikeuchi Laboratory, 4-6-1 Komaba, Meguro-ku, Tokyo, 153-8505, Japan; E-
mail: ki@cvl.iis.u-tokyo.ac.jp

1st IEEE International Conference on Industrial Informatics (INDIN'03), Banf, Alberta, Canada, August 21-24, 2003
Home-page: http://www.enel.ucalgary.ca/INDINO3/ Contact: Margaret-Anne Stroh, Conference Coordinator,
Conference Concepts- event management inc., 1082 Berkley Drive N.W., Calgary, Alberta T3K 1E1 Canada; Fax:
+1403-275-3130; Email: mastroh@ucalgary.ca

IEEE International Conference on Computational Cybernetics (ICCC'2003), Gold Cost, Lake Balaton, Club Siéfok,
Siéfok, Hungary, August 29-31, 2003; Home-page: http://www.bmf.hu/iccc03/; Contact: Imre J. Rudas, Budapest
Polytechnic, Népszinhaz u. 8, H-1081 Budapest, Hungary; Tel.: +36-1-313-8657, Fax: +36-1-333-9183; E-mail:
rudas@bmf.hu, szakal@bmf.hu; Co-sponosored by IEEE Joint Chapter of IES and RAS, Hungary

9th IEEE International Conference on Emerging Technologies and Factory Automation (ETFA'2003), Calouste
Gulbenkian Foundation, Lisbon, Portugal, September 16-19, 2003; Home-page: http://www.uninova.pt/etfa2003/;
Contact: ETFA'03 Conference Secretariat, Universidade Nova de Lisboa - FCT, Dep. Eng. Electrotecnica, 2829-516
Caparica, Portugal; Tel.: +351-212-948-336, Fax: +351-212-948-532; E-mail: etfa2003@uninova.pt

2003 IEEE/RSJ International Conference on Intelligent Robotics and Systems (IROS'2003), Las Vegas, Nevada,
USA, October 27 — November 1, 2003; Home-page: http://www.icra-iros.com/iros2003/; Contact: Prof. C.S. George
Lee, School of Electrical & Computer Engineering, 1285 Electrical Engineering Building, Purdue University, West
Lafayette, Indiana 47907-1285, USA,; Tel.: +1-765-494-1384, Fax: +1-765-494-6951; E-mail: iros03@ecn.purdue.edu,
csglee@purdue.edu

The 29th Annual Conference of the IEEE Industrial Electronics Society (IECON'2003), Roanoke, Virginia, USA,
November 2-6, 2003 Home-page: http://iecon03.crts.vt.edu/; Contact: Prof. Ramu Krishnan, The Bradley Department of
Electrical and Computer Engineering, Virginia Tech, 461 Durham Hall, Blacksburg, VA 24061-0111, USA; Tel: (540)
231 4311; Fax: (540) 231 3362; E-mail: kramu@vt.edu

2003 IEEE International Conference on Industrial Technology (ICIT'03), Hotel Habakuk in Maribor, Slovenia,
December 10-14, 2003; Home-page: http://www.ro.feri.uni-mb.si/ICITO3/; Contact: Prof. Karel Jezernik, University of
Maribor, Smetanova 17, SI-2000 Maribor, Slovenia; Telephone: +386-2-220 7300; Fax: +386-2-220 7315; E-mail:
karel.jezernik@uni-mb.si

2004 IEEE International Symposium on Industrial Electronics (ISIE'04), Ajaccio, France, May 4-7, 2004; Home-
page: http://www.isie04.iut-amiens.fr/; Contact: ISIE2004 c/o Prof. G.A. Capolino, IUP GEIl, 33 rue Saint Leu, 80039
Amiens Cedex 1, France, E-mail: isie04@iut-amiens.fr
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