


 

   
MATHEMATICAL METHODS and 
TECHNIQUES in ENGINEERING 
and ENVIRONMENTAL SCIENCE 

 
 
 

Proceedings of the 13th WSEAS International Conference on Mathematical 
and Computational Methods in Science and Engineering (MACMESE '11) 

Proceedings of the 10th WSEAS International Conference on Data Networks, 
Communications, Computers (DNCOCO '11) 

Proceedings of the 4th WSEAS International Conference on Sensors and 
Signals (SENSIG '11) 

Proceedings of the 4th WSEAS International Conference on Visualization, 
Imaging and Simulation (VIS '11) 

Proceedings of the 4th WSEAS International Conference on Materials Science 
(MATERIALS '11) 

Proceedings of the 4th WSEAS International Conference on Natural Hazards 
(NAHA '11) 

Proceedings of the 4th WSEAS International Conference on Climate Changes, 
Global Warming, Biological Problems (CGB '11) 

Proceedings of the 4th WSEAS International Conference on Urban 
Rehabilitation and Sustainability (URES '11) 

 
 
 
 

Catania, Sicily, Italy 
November 3-5, 2011 

 
 
 
 
 
 
 

 
Published by WSEAS Press   ISBN: 978-1-61804-046-6  
HTUwww.wseas.org UT 
 



MATHEMATICAL METHODS and 
TECHNIQUES in ENGINEERING and 
ENVIRONMENTAL SCIENCE 
 
Proceedings of the 13th WSEAS International Conference on Mathematical and 
Computational Methods in Science and Engineering (MACMESE '11) 
Proceedings of the 10th WSEAS International Conference on Data Networks, 
Communications, Computers (DNCOCO '11) 
Proceedings of the 4th WSEAS International Conference on Sensors and Signals (SENSIG 
'11) 
Proceedings of the 4th WSEAS International Conference on Visualization, Imaging and 
Simulation (VIS '11) 
Proceedings of the 4th WSEAS International Conference on Materials Science 
(MATERIALS '11) 
Proceedings of the 4th WSEAS International Conference on Natural Hazards (NAHA '11) 
Proceedings of the 4th WSEAS International Conference on Climate Changes, Global 
Warming, Biological Problems (CGB '11) 
Proceedings of the 4th WSEAS International Conference on Urban Rehabilitation and 
Sustainability (URES '11) 

 
Catania, Sicily, Italy 
November 3-5, 2011 
 
 
Published by WSEAS Press      
www.wseas.org 
 
 
Copyright © 2011, by WSEAS Press 
 
All the copyright of the present book belongs to the World Scientific and Engineering Academy and 
Society Press. All rights reserved. No part of this publication may be reproduced, stored in a retrieval 
system, or transmitted in any form or by any means, electronic, mechanical, photocopying, recording, or 
otherwise, without the prior written permission of the Editor of World Scientific and Engineering Academy 
and Society Press. 
 
All papers of the present volume were peer reviewed by two independent reviewers. Acceptance was 
granted when both reviewers' recommendations were positive. 
See also: http://www.worldses.org/review/index.html 

 
ISBN: 978-1-61804-046-6 
 
 

     
World Scientific and Engineering Academy and Society 

http://www.wseas.org/


MATHEMATICAL METHODS and 
TECHNIQUES in ENGINEERING 
and ENVIRONMENTAL SCIENCE 

 
 
 
 
 

Proceedings of the 13th WSEAS International Conference on Mathematical 
and Computational Methods in Science and Engineering (MACMESE '11) 

Proceedings of the 10th WSEAS International Conference on Data Networks, 
Communications, Computers (DNCOCO '11) 

Proceedings of the 4th WSEAS International Conference on Sensors and 
Signals (SENSIG '11) 

Proceedings of the 4th WSEAS International Conference on Visualization, 
Imaging and Simulation (VIS '11) 

Proceedings of the 4th WSEAS International Conference on Materials Science 
(MATERIALS '11) 

Proceedings of the 4th WSEAS International Conference on Natural Hazards 
(NAHA '11) 

Proceedings of the 4th WSEAS International Conference on Climate Changes, 
Global Warming, Biological Problems (CGB '11) 

Proceedings of the 4th WSEAS International Conference on Urban 
Rehabilitation and Sustainability (URES '11) 

 
 
 
 
 
 

Catania, Sicily, Italy 
November 3-5, 2011 

 
 
 

 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Editors: 
Prof. Metin Demiralp, Istanbul Technical University, Turkey 
Prof. Zoran Bojkovic, University of Belgrade, Serbia 
Prof. Angela Repanovici, Transilvania University of Brasov, Romania 
 
International Program Committee Members:  
Joao Guerreiro, PORTUGAL 
Teresa Noronha, PORTUGAL 
Efigenio da Luz Rebelo, PORTUGAL 
Luis Chicharo, PORTUGAL 
Jon Bryan Burley, USA 
Tomas Boski, PORTUGAL 
Lea Orlovsky, ISRAEL 
Jose Beltrao, PORTUGAL 
Teresa Andresen, PORTUGAL 
Luis Ribeiro, PORTUGAL 
Rui Guerra, PORTUGAL 
Inga, Straupe, LATVIA 
Dulce Antunes, PORTUGAL 
Maria de Belem Martins, PORTUGAL 
Maria Bostenaru, ROMANIA 
Felipa Lopes dos Reis, PORTUGAL 
Livia Madureira, PORTUGAL 
Nuno Pinto, PORTUGAL 
Carlos Guerrero, PORTUGAL 
Claudine Metral, SWITZERLAND 
Ioannis Tsalikidis, GREECE 
C. Helmis, GREECE 
F.Rigas, GREECE 
N. Afgan, PORTUGAL 
F. Akgun, TURKEY 
Omar Badran, JORDAN 
Y. Baudoin, BELGIUM 
A. Bitoleanu, ROMANIA 
L. Boch-Andersen, BELGIUM 
P. Casero, SPAIN 
E. Frey, GERMANY 
M. Heiermann, GERMANY 
A. E. Holdo, UK 
D. De Keukeleere, BELGIUM 
M. Versan Kok, TURKEY 
G. Kolb, DENMARK 
A. Kurbatskiy, RUSSIA 
S. Linderoth, DENMARK 
P. Lunghi, ITALY 
C. Machens, GERMANY 
A. Midilli, CANADA 
J. Van Mierlo, BELGIUM 
S. Ozdogan, TURKEY 
M. Reijalt, ITALY 
J. Rogut, POLAND 
I. V. Singh, INDIA 
E. Smole, AUSTRIA 
R. Tamme, GERMANY 
M. Teixeira, PORTUGAL 
R. Vigotti, ITALY 
G. Wolf, GERMANY 
G. Wisniewski, POLAND 

A. Van Zyl, BELGIUM 
Z. A. Vale, PORTUGAL 
A. F. Zobaa, EGYPT 
Metin Demiralp, TURKEY 
Valeri Mladenov, BULGARIA 
Zoran Bojkovic, SERBIA 
Leon Trilling, USA 
D. Perkins, USA 
Dionysios (Dion) D. Dionysiou, USA 
Leonid Perlovsky, USA 
Kent Davey, USA 
David Landgrebe, USA 
Steven H. Collicott, USA 
Marco Ceccarelli, ITALY 
John W. Lund, USA 
Dimitris Bertsekas, SA 
David Staelin, USA 
Prof.A. Bers, USA 
Leon Trilling, USA 
Lotfi Zadeh, USA 
Leon Chua, USA 
Brian A. Barsky, USA 
Leonid Kazovsky, USA 
Rao Kamissety, USA 
Stamatios Kartalopoulos, USA 



 



 

Preface 
This year the Conferences were held in Catania, Sicily, Italy, November 3-5, 2011. The 
conferences provided a platform to discuss new mathematical methods, electrical engineering, 
civil engineering, environmental science, naval engineering, material science, data networks, 
communications, computers, sensors, signal processing, imaging sensors, machine learning, 
image synthesis, cognitive vision, biometrics, scientific and mathematical visualization, real time 
systems, grid computing, robotics, neural networks, fuzzy systems, materials, natural hazards, 
climate change factors, landscape architecture, public safety etc. with participants from all over 
the world, both from academia and from industry. 

Their success is reflected in the papers received, with participants coming from several countries, 
allowing a real multinational multicultural exchange of experiences and ideas. 

The accepted papers of these conferences are published in this Book that will be indexed by ISI. 
Please, check it: www.worldses.org/indexes as well as in the CD-ROM Proceedings. They will 
be also available in the E-Library of the WSEAS. The best papers will be also promoted in many 
Journals for further evaluation. 

Conferences such as these can only succeed as a team effort, so the Editors want to thank the 
International Scientific Committee and the Reviewers for their excellent work in reviewing the 
papers as well as their invaluable input and advice. 

The Editors 
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Keynote Lecture 1 

Nonlinear Explicit Ordinary Differential Equations: Are They Really Nonlinear? 
 

 
 

Professor Metin Demiralp 
Informatics Institute 

Istanbul Technical University 
TURKEY 

E-mail: metin.demiralp@be.itu.edu.tr 
 
Abstract: We (myself, my son, my colleagues in my group and some other collaborators from certain universities) 
were concerning with construction of a fictituos probabilistic dynamics behind the ordinary differential equations. This 
was based on the fact that some dynamical systems like quantum dynamics or Liouville dynamics are governed by 
partial differential equations. However, it is also possible to construct an infinite degree of freedom system over the 
expectations or expected values of some operators such that these expectations are connected through some 
ordinary differential equations in infinite number since the operators appearing in the expectations are related to each 
other recursively through commutators without stopping. At the beginning even these expectation ODEs could have 
nonlinearities. After intense studies in our group we could be able to show that these ODEs can be structured in 
linear format by using certain appropriate basis operators. What we have observed was the fact that the lower 
number of ODEs were resulting in mostly nonlinear structures unless very specific characters are existing in the 
system under consideration. However infinite number of equations were capable of bringing linearity. This was a one 
way research. From probabilistic equations to ODEs. Later we focused on the reverse action. To find an appropriate 
probabilistic structure like partial differential equation became the target of our efforts. Four years ago, my son Emre 
Demiralp, joined with a group in University Michigan at Ann Arbor to work on neuroscientific problems. By his pushes 
on me we started to deal with the mathematical structure behind the brain activities. Since these problems were 
having too many parameters and necessitating huge number of data, the models might need causal and probabilistic 
aspects. However all systems were at most considered as dynamical systems which are governed by ODEs. If there 
would be a probabilistic structure it would be behind these mathematical objects. Our efforts intensified and focused 
on this issue. The last year our project group took some important steps and possibility of birth of a quantum 
mechanical background system seemed to be appearing on the horizon. This encouraged us to continue and 
eventually we could be able to develop a probabilistic structure not like quantum or Liouville mechanics but 
something new. There appeared an evolution operator instead of the Hamiltonian. A first order partial differential 
equation could have been constructed. Its solution was possessing wave function properties and so on. When this is 
done what we have seen was an infinite linear ordinary differential equation set with constant coefficient matrix. This 
was valid for all explicit ODEs, linear or nonlinear. Then we focused on to reveal this feature without using 
probabilistic toolsand considerations. Today we are at point that all these are accomplished. There is no nonlinear 
explicit ODEs but the nonlinear representation of infinitely linear structures. In other words, nonlinearity is the folded 
form of linearity. Many of well known ODEs are now under the attack of our group. Our major studies are directed to 
this area. 
  
Brief Biography of the Speaker:  
Metin Demiralp was born in Turkey on 4 May 1948. His education from elementary school to university was entirely in 
Turkey. He got his BS, MS, and PhD from the same institution, Istanbul Technical University. He was originally 
chemical engineer, however, through theoretical chemistry, applied mathematics, and computational science years 
he was mostly working on methodology for computational sciences and he is continuing to do so. He has a group 
(Group for Science and Methods of Computing) in Informatics Institute of Istanbul Technical University (he is the 
founder of this institute). He collaborated with the Prof. Herschel A. Rabitz’s group at Princeton University (NJ, USA) 
at summer and winter semester breaks during the period 1985–2003 after his 14 months long postdoctoral visit to the 
same group in 1979–1980. Metin Demiralp has more than 90 papers in well known and prestigious scientific journals, 
and, more than 170 contributions to the proceedings of various international conferences. He gave many invited talks 
in various prestigious scientific meetings and academic institutions. He has a good scientific reputation in his country 
and he is one of the principal members of Turkish Academy of Sciences since 1994. He is also a member of 
European Mathematical Society and the chief–editor of WSEAS Transactions on Computers currently. He has also 
two important awards of turkish scientific establishments. The important recent foci in research areas of Metin 
Demiralp can be roughly listed as follows: Fluctuation Free Matrix Representations, High Dimensional Model 
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Representations, Space Extension Methods, Data Processing via Multivariate Analytical Tools, Multivariate 
Numerical Integration via New Efficient Approaches, Matrix Decompositions, Multiway Array Decompositions, 
Enhanced Multivariate Product Representations, Quantum Optimal Control. 
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Plenary Lecture 1 
 

Using Information Technology to Support Knowledge Conversion Process 
 

 
 

Professor Angela Repanovici 
Mechanical Engineering Faculty 

Transilvania University of Brasov 
ROMANIA 

E-mail: arepanovici@unitbv.ro 
 
Abstract: In documentation process is well known that first impulse is to try to find information on the web. 
Information literacy courses modules teach the strategies and methods to find information on the web. The purpose 
of this presentation is to investigate information quality assessment of information retrieved on the web. This paper 
reports on a usage study that was conducted in the autumn of 2010. The study included a survey of master students 
of Transilvania University of Brasov, Romania, Faculty of Mechanical Engineering, Mechatronics Department 
behavior regarding information quality assessment on the web. These four components, consider ting core category 
were analyzed: credibility of content, credibility of site, predictive relevance and veracity assessment. Content 
analysis and descriptive statistics were used to identify all attributes of quality assessment. 
  
Brief Biography of the Speaker:  
Prof. dr. Angela REPANOVICI teaches in the University Transilvania of Brasov, Romania to Mechanical Engineering 
Faculty. In 1999 she sustains one PhD thesis in technical science and in 2009 she sustains a PhD thesis in marketing 
in joint trusteeship with the field of information science. Her research is focused on information literacy, 
informatization systems, mechatronics systems used in archives and libraries, marketing research and scientometric 
studies. 
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Plenary Lecture 2 

Idempotent Algebra Solutions for Some Minimax Location Problems 
 

 
 

Associate Professor Nikolai Krivulin 
Faculty of Mathematics and Mechanics 

St. Petersburg State University 
RUSSIA 

E-mail: nkk@math.spbu.ru 
 
Abstract: Idempotent algebra, which deals with vector semimodules over idempotent semirings, finds expanding 
application as a promising modeling and solution tool in applied mathematics, computer science, and operations 
research. The progress in the area is mainly due to the fact that many complicated problems that are actually 
nonlinear in the ordinary sense become linear and so more tractable when translated into the language of the 
algebra. Specifically, many classical problems in graph optimization and dynamic programming reduce to solving 
linear vector equations, finding eigenvalues and eigenvectors of matrices, and to similar computational procedures in 
the idempotent algebra setting. To illustrate, we examine both unconstrained and constrained multidimensional 
minimax single facility location problems with rectilinear and Chebyshev distances. 
We begin with an overview of preliminary definitions and results in idempotent algebra, including basic concepts of 
scalar and matrix algebra, and elements of the spectral theory of matrices. A new algebraic approach based on 
investigation of extremal properties of eigenvalues for irreducible matrices is developed to solve multidimensional 
problems that involve minimization of functionals defined on idempotent vector semimodules. Furthermore, we 
provide a conventional description for the location problems of interest and then represent the problem in terms of 
idempotent algebra. An algebraic solution is given to unconstrained problems that reduce them to evaluating 
eigenvalues and eigenvectors of an appropriate matrix. The solution is subsequently extended to problems under 
constraints on the feasible location set. We conclude with a brief discussion about possible lines of further 
development and new area of applications of the algebraic approach. 
  
Brief Biography of the Speaker:  
Nikolai Krivulin received a university degree in applied mathematics and operations research in 1983 from St. 
Petersburg State University. He got his Ph.D. degree in 1990 and D.Sc. degree in 2010 both in applied mathematics 
from the same university. In 1983 he joined the Computer Center at St. Petersburg State University as a system 
software engineer, and in 1985 started his Ph.D. study. In 1987 he joined the Faculty of Mathematics and Mechanics 
at St. Petersburg State University as an Assistant Professor, and became an Assistant Professor there in 1990. From 
1999 to 2002 he was the head of the Department of Information Management at the Graduate School of 
Management of the same university. 
He is currently an Associate Professor of the Department of Statistical Modelling at St. Petersburg State University. 
His research interests include theory and applications of idempotent algebra, modelling and performance evaluation 
of queueing systems, methods of optimization, computational statistics and computer simulation. Nikolai Krivulin is an 
author and coauthor of more than 70 publications including papers published in reviewed journals and conference 
proceedings, books chapters, textbooks, and a monograph. He is a grantee of national and international foundations, 
including the Russian Foundation for Basic Research, the Russian Foundation for Humanities Research, the NATO 
Science Foundation, the USIA and Eurasia Foundation (USA), and the Royal Society (UK). He was a member of 
program and organizing committees of international conferences on mathematics, computer sciences, and 
information technology. He is a member of St. Petersburg Mathematical Society, AMS, and SIAM. 
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Plenary Lecture 3 

On Some Wireless Mesh Networks Issues: Architecture, Routing, Applications, Quality of 
Service 

 

 
 

Professor Zoran Bojkovic 
Full Prof. of Electrical Engineering 

University of Belgrade, Serbia 
E-mail: z.bojkovic@yahoo.com 

 
Abstract: Compared to traditional mobile ad hoc networks, wireless sensor networks and infrastructure-based mobile 
cellular networks,wireless mesh networks (WMNs) are: (a) quasi-static in network topology and architecture, (b) not 
resource constrained at the mesh routers and (c) are easy and flexible to deploy. These technological advantages 
are especially appealing to the emerging market requirements on future wireless networks and services. WMNs 
combine wired and wireless networks with wireless routers as backbones and mobile stations as users. Wireless 
routers communicate with each other, and conduct multihop communications to forward mobile wireless stations' 
traffic to/from wired networks. 
Mobile users' traffic travels over wireless routers and reaches wired networks. Each mobile station also acts as a 
router, forwarding packets for other mobile stations. As mobility and energy- saving are no longer issues, WMN 
routing considers link quality metrics suh as capacity or error probability. Potential applications of WMNs include 
broadband home networking, community and neighbourhood networking, enterprise networking, building automation, 
health and medical systems, public safety and security systems,intelligent transportation systems, 
emergency/disaster networking, metropolitan area broadband Internet access. This wide range of applications have 
different technical requirements and challenges in the design and deployment of mesh networking architectures, 
algorithms and protocols.Quality of service (QoS) is a challenging issue in WMNs which promise to support a variety 
of traffic types. They should satisfy, for example, the requirements of video streaming , Web surfing, bursty traffic 
over the Internet. In addition, they may need to deal with all different types of traffic simultaneously. As a 
consequence, various QoS classes are defined according to different traffic types. Users have strong preference for 
wireless access, and hence the increase in wireless access capacity could drive a wave of innovation that increases 
the total demand and high speed wreless access proliferates. 
This presentation is organized as follows. Starting from the fact that the wireless mesh networking is an emerging 
technology for future broadband wireless access, WMNs overview is reported, together with streaming over mesh 
networks. Future wireless networking can benefit from a robust and reliable wireless mesh backbone rendered by 
mesh routers providing an all wireless ambiance. From this point of view, second part of this work deals with routing 
in WMNs including metrics as well as cross-layer design. As wireless mesh networking is an important architecture 
for future generation wireless communication systems, QoS provisioning as a challenging issue is considered in the 
third part. Open research issues and future work conclude the presentation. 
  
Brief Biography of the Speaker:  
Prof. Dr Zoran Bojkovic (http://www.zoranbojkovic.com) is a full professor of Electrical Engineering at the University of 
Belgrade,Serbia and a permanent visiting professor at the University of Texas at Arlington, TX, USA, EE Department, 
Multimedia System Lab. He was a visiting professor in more than 20 Universities worldwide and has taught a number 
of courses in Electrical Technology, Telecommunication Systems and Networks, Speach, Image and Video 
Processing, Multimedia Wire/Wireless Communication Systems, Computer Networks. Prof. Bojkovic is the co-author 
of 6 international books/monographies ( Publishers: Prentice-Hall, Wiley, CRC Press, WSEAS ) Also, some of these 
books have been published and translated in Canada, China, Singapore and India. He is co-editor in 62 International 
Books and Conference Proceedings. He has published more than 420 papers in peer-reviewed journals, conference 
proceedings and publications.He has conducted keynote/plenary lectures, workshops/tutorials as well as seminars , 
and participated in more than 70 scientific and industrial projects all over the world.He has been a consultant to 
industry research institutes and academia. His activities included serving as Editor- in- Chief in 2 International 
Journals and as Associate Editor in 3 International Journals. Prof. Zoran Bojkovic is an active researcher in 
wire/wireless multimedia communications. He is a Senior Member of IEEE and WSEAS, member of EURASIP, full 
member of Engineering Academy of Serbia as well as a member of Serbian Scientific Society. 
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Plenary Lecture 4 

Steps in the Development of a New Skates System - Modelling, Simulation and Prototyping 
 

 
 

Associate Professor Mihaiela Iliescu 
"POLITEHNICA" University of Bucharest 

Manufacturing Department 
ROMANIA 

E-mail: iomi@clicknet.ro 
 
Abstract: Skates are used by a lot of people for relaxing, having a little fun or, in competition. Specially when relaxing 
and fun are involved, there has been observed the need for a fast, easy and, meanwhile, safe way of transforming 
roller skates into ice skates and vice-versa. This paper is about the main steps followed to develop a new and 
innovative system for positioning and fastening ice blades or rollers assembly onto one special boot. So, aspects of 
modeling, simulation and rapid prototyping are presented. 
  
Brief Biography of the Speaker:  
Has graduated in 1989, "POLITEHNICA" Institute of Bucharest, ROMANIA and in1989 - 1991 worked as an engineer 
- in the Design Department of a Romanian peripheral equipment factory, FEPER 
Since 1991 has been working, as a teacher in "POLITEHNICA" University of Bucharest, ROMANIA - Manufacturing 
Department, in 2004, being Associate professor. The Doctoral Thesis, in 2000 - was on Quality and Machinability of 
Thermal Sprayed Layers. 
Teaches courses and works into the fields of: Applied Statistics for Engineers; Metal Forming; Manufacturing 
Technologies; Injection Moulding, being scientific researcher, in about 30 Research Projects and Grants. First-author 
or, co-author, of about 95 studies and papers - published to International/National Conferences, Sessions, 
Workshops, Platform Meetings etc; of 12 books on Statistics, Manufacturing Technology, Geometrical Precision 
Inspection. Member of some professional associations, as Plastics Industry Producers Association - ASPAPLAST, 
ROMANIA, Rapid Manufacturing Association - RAPIMAN; has some international awards as: Best Innovation Award - 
at Brussels INNOVA Fair, 2007, Golden Medal - in INVENTIKA - 2008, Bucharest, Romania. 
Has papers presented in WSEAS Conferences, in 2008, 2009 and, also published in WSEAS Journals. Was invited 
Plenary Speaker in WSEAS Conferences, like Venice - November, 2008 ; Cambridge - February, 2009; Baltimore - 
November 2010. Has performed organizing activities for WSEAS Conferences in Bucharest, in June and, specially, in 
November, 2008 - when was General Chairman. 
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Plenary Lecture 5 

Knowledge Visualization - Approaches and Application 
 

 
 

Professor Wladimir Bodrow 
Dept. Business Computing 

University of Applied Sciences Berlin 
Treskowallee 8, 10318 Berlin 

Germany 
E-mail: wladimir.bodrow@htw-berlin.de 

 
Abstract: Knowledge Visualization is rather a new area of research and development. Its appearance is caused by 
the fact that the range of well investigated and established concepts of Data visualization and Information 
visualization implemented and integrated in different standard tools and applications cannot provide an adequate 
support for various activities and/or decision making. But exact this is the requirement on modern computing tools 
and approaches they have to satisfy in the long list of applications in business, administrations etc. The popular 
visualization of Data and Information in tables, diagrams, and other medial graphical techniques is focused and 
presupposes the professional knowledge by user in the application area e.g. to be able to make a decision. To 
improve these visualization approaches and platforms in order to enable the knowledge visualization one has to 
analyze origin of it and its role in different processes. 
Outgoing point of such analysis is the subdivision of knowledge into declarative and procedural ones. The first is 
focused on description of objects, events etc. and its visualization is similar to those of Data and Information. The 
procedural knowledge is focused on activities, handling etc. and its visualization is consequently differs from those of 
Data or Information visualization. Presented paper describes the decisive aspects of professional knowledge in the 
context of its visualization and the utilization of this knowledge in selected application areas. 
  
Brief Biography of the Speaker:  
Wladimir Bodrow graduated from the Rostov-on-Don State University, Russia in 1975 where he studied theoretical 
Physics and Informatics. In the 1970s he worked as a senior researcher at the Rostov-on-Don University in the area 
of theoretical plasma physics. From 1979 till 1984 we worked at the physics department of Ernst-Moritz-Arndt 
University in Greifswald, Germany. Here he made his PhD project in the field of computing experiments in Plasma. 
Five years from 1984 until 1989 he worked as a team leader in research center of power provider. He developed the 
standard solutions for intelligent applications for energy industry. In 1990 Dr. Bodrow changed to University of Applied 
Sciences Berlin where he works a professor in the department of Business Informatics. His main area of teaching and 
research is Intelligent Applications in Business, Knowledge Management, Knowledge Based Systems, and e-
Learning. As a leader of the knowledge visualization competence center at the university he investigates 
corresponding concepts and develops solutions to improve or enable different knowledge intensive business 
applications. He is author of several Books and about 80 papers published in international journals and conference 
proceedings, and invited book chapters. 
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Plenary Lecture 6 

Controlling the Structure and Properties of Plastics by Specific Nucleation 
 

 
 

Associate Professor Roman Cermak 
Tomas Bata University in Zlin 

Faculty of Technology 
TGM 275, 762 72 Zlin, Czech Republic 

E-mail: cermak@ft.utb.cz 
 
Abstract: Final properties of parts processed from semicrystalline polymers are controlled by their molecular, 
supermolecular and microscopic structure. While the molecular structure is defined within polymerization by material 
producer, the supermolecular and microscopic structure of thermoplastics develop during the solidification at the end 
of processing of final parts. Several factors can influence the solidification, i.e. crystallization, of polymer melt, e.g. 
thermodynamic and flowing conditions and, particularly, addition of heterogeneous nucleating agents. The 
introduction of heterogeneous nucleating agent can serve as a powerful tool for controlling of the morphology and 
consequently properties of final plastics part. The lecture will be focused on heterogeneous nucleation in general and 
the examples of successful use of specific nucleation in chosen plastics application. 
  
Brief Biography of the Speaker:  
Dr. Roman CERMAK, associate professor and head of the Department of Polymer Engineering, Tomas Bata 
University in Zlin, Faculty of Technology, Zlin, Czech Republic. At the same university, he got M.Sc. (2001) and Ph.D. 
(2005) degrees. His scientific interest is focused on the interrelations between processing, structure and properties of 
polyolefins. He is author of more than 80 papers and conference contributions. 
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	       Today, IR technology widely intrudes into all spheres of our life. So, modern devices make it possible to follow volcano activity, to inform about oncoming tsunami, to record other signs of nature activity, which is invisible to human eye.  
	       IR detectors play an important role in our life. They have a lot of application fields: defense-industrial sector, science, industry, medicine, and security. It is the receiver of radiation energy, which converts IR energy to a measurable form. IR detectors detect the energy, radiated from objects, then the uncovered energy is transformed to the image, which shows the difference in objects’ energy, and in this way they all become visible.  
	        IR thermograph –the method of recording IR radiation from human body surface. It is a unique wide range method of diagnostics and control method of patient’s status in the case of abnormalities of wide range. This method is applied in oncology for differential tumor diagnostics. It is a secure, reproducible method, which does not make any way for other diagnostic methods on sensitivity and specificity. Depending on rise or decrease of local temperature on the phone of habitual profile of organ or extremities, become stronger or on the contrary weakens weavings glow in pathology field.  Thermal imaging method is notable for absolute security, simplicity and rapid examination, lack of any contraindication.  
	      IR detectors: movements, magnetocontact, radial, perturbed buttons are used for any control of access, perimeter, guarded and not guarded objects (house, farm, campsite, storehouse, oil storages and etc). 
	     IR transducers – perimeter conservation create an invisible fence around our yards.  Transmitters and detectors are settled opposite of each other along the whole perimeter of the yard. It creates a barrier of IR rays and signal is transmitted at discontinuity of such ray on control panel in order to take appropriate measures. 
	     Today the pyrometer is relatively an inexpensive noncontact method of temperature measuring.  The mechanism of pyrometer is based on the measuring the absolute value of IR radiation of the researched object. Pyrometers are able to be induced on object from any distance; their capabilities are restricted only with diameter of measured spots and environment transparency. Pyrometers are ideal for portable models. Modern sensing technology enables to perform the pyrometer without moving elements, and in this way it ensures great longevity for the pyrometer. Besides this, such kind of pyrometers is notable for its high electromagnetic noise immunity and measurement accuracy (an up-to-the-minute processing technology, digital multipoint linearization).  They are applied for lens system of special structure, which ensure color correction both visible and IR radiation.
	      We are surrounded with various electric and electronic facilities, devices and equipments, wherever we are. They solve lots of daily problems, facilitate our life, and make it comfortable and pleasant. These facilities are developed day by day, by becoming more complicated system, but reserving special unique property – simplicity in utilization and consumer comfort. Majority of these electronic systems help us not only in creating comfort, watching over our health, ensuring safety, but also considerably saving facilities.
	      Energy-saving technology did not by-pass the house lighting system, also door intercommunication system and surveillance cameras. IR-passive transducers belong to movement detectors class and react to thermal radiation of moving body. Transducer, which reacts to movement, can control not only room lighting, but also it can be connected practically to any electric apparatus, which is essential for us, in entering into any room. Therefore, IR movement transducer is very convenient for energy and expenses saving, related to its consumption. Besides this, the light regulator is widely used, which enables us not just to switch on/off the light, but also to regulate its intensity. 
	     All these make a big interest to various detectors, put on the world market. Increased demands for new generation of IR detectors, which overbalance its analogs on sensitivity and effectiveness of IR rays record, for spatial resolution and fast-acting, for lack of hygroscopicity, for availability in extreme climate conditions (temperature stability, high radiation field) come up by developing and creating a new generation of highly-sensitive, fast-acting, radiation-resistant devices (as well as for optoelectronics, industry, cosmic researches in extreme conditions, in instrument engineering, in medicine).  Therefore, the investigation on search and development of new IR detectors, which exceed its analogs on physical parameters, come to the first plan.  Some crystals, for example, Pb1-xMnxTe(Se,S) SMS possess hightened chemical stability and radiational resistance, fast response, sensitivity to IR spectral region. Epitaxial layers of these semiconductors are of special interest in optoelectronics from the standpoint of small-size and optimization of some physical parameters. The development of the technology of obtaining highly sensitive, radiation resistant Pb1-xMnxTe(Se,S) SMS nanolayers is considered very expedient for the purpose of development and formation of IR devices with optimal parameters on their base. 
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