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Dr. I. Burhan TURKSEN

Professor, Industrial Engineering University of Toronto, Dept. of Mechanical and
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Fuzzy Function and their Enhancements
Abstract

Fuzzy Functions are developed as an alternate to Fuzzy Rule Bases in the structure identification of system models and reasoning with them. These
Fuzzy Functions can be determined by any function identification method such as least squares’ estimates, LSE, maximum likelihood estimates, MLE,
support vector machines, SVM, etc. For this purpose, a working knowledge of a fuzzy clustering algorithm such as FCM or its variations, such as
Improved Fuzzy Clustering Method (IFCM), would be sufficient to obtain membership values of input vectors. The membership values together with
scalar input variables are then used, say, by the LSE technique to determine “Fuzzy Functions™ for each cluster identified by FCM and/IFCM. These
functions are different from “Fuzzy Rule Base” approaches as well as “Fuzzy Regression” approaches. In Fuzzy Functions, various transformations of the
membership values are included as new variables in addition to originally selected scalar input variables; and at times, a logistic transformation of non-
scalar original selected input variables may also be included as a new variable. Their enhancement are made : }) by improved fuzzy clustering methods,
and 2) by genetic algorithm applications, 3) by type-2 representation approaches . In general “Fuzzy Function Models” are better estimators in comparison
to “Fuzzy Rule Based Models”.

i i Dr. I.B. Turksen received the B.S. and M.S. degrees in Industrial Engineering and the Ph.D. degree in Systems Management and

' Operations Research all from the University of Pittsburgh, PA. He joined the Faculty of Applied Science and Engineering at the
| University of Toronto and became Full Professor in 1983. In 1984-1985 academic year, he was a Visiting Professor at the Middle
East Technical University and Osaka Prefecture University. Since 1987, he has been Director of the Knowledge / Intelligence
| Systems Laboratory. During the 1991-1992 academic year, he was a Visiting Research Professor at LIFE, Laboratory for
International Fuzzy Engineering, and the Chair of Fuzzy Theory at Tokyo Institute of Technology. During 1996 academic year, he
was Visiting Research Professor at the University of South Florida,USA, and Bilkent University, Ankara, Turkey. Since December
2005, he is appointed as the Head of Department of Industrial Engineering at TOBB Economics and Technology University. He

ey was and/or is a member of the Editorial Boards of the following publications: Fuzzy Sets and Systems, Approximate Reasoning,
Decision Support Systems, Information Sciences, Fuzzy Economic Review, Expert Systems and its Applications, Journal of Advanced Computational
Intelligence, Information Technology Management, Transactions on Operational Research, Fuzzy Logic Reports and Letters, Encyclopedia of Computer
Science and Technology, Failures and Lessons Learned in Information Technology, Applied Soft Computing. He is the co-editor of NATO-ASI
Proceedings on Soft Computing and Computational Intelligence, and Editor of NATO-ASI Proceedings on Computer Integrated Manufacturing as well co-
editor of two special issues of Robotics and Autonomus Systems. He is a Fellow of IFSA and IEEE, and a member of IIE, CSIE, CORS, IFSA, NAFIPS,
APEO, APET, TORS, ACM, etc.




s oStils ¢ Sl saSiils iole Ctia guie 5 ol
o olSeiils el g <S8 ¢ Lol oaSiiils Biome

-
i Dr. Gholam Hossain Erjaei

k Professor, Mathematics Department, Shiraz University, Shiraz, Iran
. Professor, Mathematics & Physics Department, Qatar University
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Application of Complexity and Chaos in Phase Synchronization, Tumor, Chemotherapy Optimal Control and Trauma
Patients Using Fractional Calculus Modeling

Abstract

Since the discovery of universality of transition to chaos, and the observation of period doubling sequences much has been written about deterministic
chaos and fractals. Such this discovery is having a major impact on almost all fields of research such as: science, engineering, mathematics, even in
physiology and people issues. The discovery of chaos changes our understanding of the foundations of physics, and has many practical applications as
well. Hence, chaotic motion is not a rare phenomenon. Evidently, we are not able to discuss the history and huge applications of chaos in this talk. Instead,
we will state some examples of dynamical systems and chaos which are not presented in the classical form of nonlinear systems of ODE, but in the form of
fractional differential equations (FDEs). Indeed, study of the FDEs as a dynamical system is a novel and appealing subject which has motivated the leading
research literatures in recent years. The synchronization phenomenon is an interesting and well known property of the chaotic systems. In this talk the
existence of phase synchronization, which is slightly different from synchronization; will be discussed in deferent coupled chaotic FDEs systems.

Recent advances in predicting, preventing, diagnosing, and treating cancers have been paralleled by the development of increasingly sophisticated
mathematical models which help us to better understand this disease. For example, mathematical models can facilitate the control of a tumor by predicting
its size, they can evaluate the effect of the body’s natural immune system on tumor cells, they can help determine optimal drug treatments or the timing of
surgery, and they can facilitate optimal chemotherapeutic and radiological treatments. In this talk, we will introduce the ODE system presented by de Pillis
and et al. and then extend this system to the one using FDEs. Using this model we will able to investigate the optimal control of combined chemo-
immunotherapy. The last application that we will discuss in this talk is heart rate complexity, which is a measure of the beat-to-beat variations in heart rate
and can be used in patients to identify their physiologic deterioration caused by critical injury. This measurement is the results of nonlinear analysis to the
R-to-R interval (RRI) of the electrocardiogram (ECG) of pre-hospital trauma patients. Power spectra, entropy, fractal dimension, auto-correlation function
and auto-correlation time are some tools for this nonlinear analysis of ECG signal. However, the measurements of these tools for some RRI data in the
heart rates for healthy subjects and those with congestive heart failure are so close and hard to distinguish and use for further emergency care. In this case,
surrogating raw data by some manipulated data will provide more informative vital signs. We will compare the nonlinear analysis of raw data by
manipulated data using dominant frequency extraction.
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Dr. Mohammad B. Menhaj
Professor, Electronic and Electrical Engineering Department, Amirkabir university of technology, Iran
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Dr. Mohammad B. Menhaj received his Ph.D. degree from school of electrical and computer engineering at OSU in 1992. After
completing one year with OSU as postdoctoral fellow, in 1993, he joined Amirkabir University of Technology, Tehran, Iran.
December 2000 to Aug. 2003, he was with school of Electrical and Computer Engineering and Department of Computer Science at
OSU as visiting faculty member and research scholar. He is author and co-author of more than 350 technical papers, and four books:
Fundamentals of Neural Networks, 1998, Application of Computational Intelligence in Control, 1998, Neural Networks, 2000, and
Fuzzy Computations, 2007, all in Persian. He has also been project director for many industrial projects in the areas such as crisis
control management, communication traffic control, real time simulator design, flight control and navigation systems, and satellite
attitude determination and control systems, sponsored by private and government institutions. His main research interests are: theory
of computational intelligence, learning automata, adaptive filtering and their applications in control, power systems, image
processing, pattern recognition, and communications, and other areas of interests are: theory of rough set and knowledge discovery.
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Dr. Seyyed Mohammad Reza Hashemi Golpaiegani
Professor, Biomedical Engineering Department, Amirkabir University of Technology, Iran
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Dr. M.G. Mahjani
Professor, Physical Chemistry department, K.N Toosi University of Technology, Iran
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What is Complexity?

At post industrialized societies we are immersed in so many networks such as traffic roads, computer networks , educational institutes , medical centers ,
and stock markets . We are either confused in highways or shocked by emerged Patterns in computer simulation . How can we tackle these issues . What
theories and laws are governing such anomalies and complexities. Anew era is emerged in scientific and technological communities. A new type of
mindset is acquired to deal with complex world. But what is complexity? How can it be defined. What are characteristics of complex systems and how can
it be distinguished from simple systems.

In this presentation the speaker talks about paradigm of complex systems by introducing Newtonian and quantum physics and shifting to organic paradigm.
A quick glance would be directed towards works of Prigogine, Kaffman and Turing.The application of complex systems in science and engineering would
be explored by some research data.

Dr. M.G. Mahjani is a professor of physical chemistry at K.N Toosi University of Technology. He is the head of Center for
Complex Systems Research (CCSR). Dr. Mahjani is a transdisciplinary thinker and currently engaged with applications of chaos
theory in chemical systems. Chemical oscillation and fractal objects are interests of his research group. Control of complex
systems in Control Engineering and promotion of intelligence in robots are also topics of running researches in CCSR center. Dr.
Mabhjani is keen to explore foundation of complex systems and how nature works.
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