


 

 
   
 
 
 
 
 

ADVANCES in ELECTRICAL and 
COMPUTER ENGINEERING 

 
 
 

Proceedings of the 17th International Conference on Automatic Control, 
Modelling & Simulation (ACMOS '15) 

Proceedings of the 14th International Conference on Artificial Intelligence, 
Knowledge Engineering and Data Bases (AIKED '15) 

Proceedings of the 6th International Conference on Circuits, Systems, Control, 
Signals (CSCS '15) 

 
 
 
 

Tenerife, Canary Islands, Spain 
January 10-12, 2015 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 

 
 
 
 
 
 
  

 
ISBN: 978-1-61804-279-8 



 

ADVANCES in ELECTRICAL and 
COMPUTER ENGINEERING 
 
 
 
 
 
Proceedings of the 17th International Conference on Automatic Control, 
Modelling & Simulation (ACMOS '15) 
Proceedings of the 14th International Conference on Artificial Intelligence, 
Knowledge Engineering and Data Bases (AIKED '15) 
Proceedings of the 6th International Conference on Circuits, Systems, Control, 
Signals (CSCS '15) 
 
 
 
 
 
Tenerife, Canary Islands, Spain 
January 10-12, 2015 
 
 
 
 
 
 
 
 
Published by WSEAS Press      
www.wseas.org 
 
 
 
 
 
Copyright © 2015, 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 no less that two independent reviewers. 
Acceptance was granted when both reviewers' recommendations were positive. 
 

 
 
 
 
ISBN: 978-1-61804-279-8 

http://www.wseas.org/�


 

ADVANCES in ELECTRICAL and 
COMPUTER ENGINEERING 

 
 
 
 
 
 
 
 
 
 
 
 

Proceedings of the 17th International Conference on Automatic Control, 
Modelling & Simulation (ACMOS '15) 

Proceedings of the 14th International Conference on Artificial Intelligence, 
Knowledge Engineering and Data Bases (AIKED '15) 

Proceedings of the 6th International Conference on Circuits, Systems, Control, 
Signals (CSCS '15) 

 
 
 
 
 
 
 
 
 

Tenerife, Canary Islands, Spain 
January 10-12, 2015 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Editors: 
Prof. Nikos E. Mastorakis, Technical University of Sofia, Bulgaria 
Prof. Imre J. Rudas, Óbuda University, Hungary 
 
Committee Members-Reviewers:  
Pierre Borne 
D. Subbaram Naidu 
Tadeusz Kaczorek 
Wasfy B. Mikhael 
Yuriy S. Shmaliy 
Carla Pinto 
Hamid Reza Karimi 
Hung-Yuan Chung 
George Vachtsevanos 
Alexander Gegov 
Qing-Wen Wang 
Ming Mei 
Luigi Rodino 
Andrew Pickering 
Jiri Hrebicek 
Angelo Favini 
Yuriy Rogovchenko 
Maria Alessandra Ragusa 
Feliz Minhos 
Jan Awrejcewicz 
Julian Lopez-Gomez 
Stanislaw Migorski 
Simeon Reich 
Kevin Kam Fung Yuen 
Yansheng Liu 
Jinhu Lu 
Kailash C. Patidar 
Wei-Shih Du 
Sung Guen Kim 
Ahmed El-Sayed 
Valery Y. Glizer 
Ivan Ganchev Ivanov 
Lucas Jodar 
Ming-Yi Lee 
Carlos Lizama 
Juan Carlos Cortes Lopez 
Khalil Ezzinbi 
Elbrous M. Jafarov 
Bosukonda Murali Mohan 
Vitale Cardone 
Leonardo Cascini 
Domenico Guida 
Joseph Quartieri 
Stefano Riemma 
Gianfranco Rizzo 
Mario Vento 
Bimal Kumar Bose 
Narsingh Deo 
Orlando 
IEEE/SMC Past President 
University of Central Florida 
Demetri Terzopoulos 
Georgios B. Giannakis 

Abraham Bers 
Stamatios Kartalopoulos 
Brian Barsky 
Aggelos Katsaggelos 
Nikolaos Paragios 
Nikolaos G. Bourbakis 
Lei Xu 
Sidney Burrus 
Biswa N. Datta 
Kamisetty Rao 
Martin Bohner 
Martin Schechter 
Yushun Wang 
Detlev Buchholz 
Patricia J. Y. Wong 
Jim Zhu 
Ferhan M. Atici 
Marco Sabatini 
Gerd Teschke 
Meirong Zhang 
Sorinel Oprisan 
Gen Qi Xu 
Maria Isabel Garcia-Planas 
Theodore B. Trafalis 
Panagiotis Agathoklis 
Imre J. Rudas 
Brett Nener 
Ronald Tetzlaff 
Peter Szolgay 
Xiang Bai 
Bharat Doshi 
Gang Yao 
Lu Peng 
Pavel Loskot 
Abdullah Eroglu 
Francesco Zirilli 
Yoon-Ho Choi 
Winai Jaikla 
Ki Young Kim 
Ryszard S. Choras 
Pan Agathoklis 
Hisashi Kobayashi 
Leonid Kazovsky 
Steven Collicott 
Dimitri Kazakos 
Stephen Weinstein 
Dharma P. Agrawal 
Jose M. F. Moura 
Vijayakumar Bhagavatula 
Liang-Gee Chen 
Ahmed H. Tewfik 
Jenq-Neng 
Amir Hussain 



 

Gergely V. Zaruba 
Mohammed Ghanbari 
C.-C. Jay Kuo 
Amar Mukherjee 
Athanassios Manikas 
Dengsheng Zhang 
Xingquan Zhu 
Satnam Dlay 
W. L. Woo 
Vyacheslav Tuzlukov 
Stevan Berber 
Alexander Zemliak 
Zoran Bojkovic 
Etsuji Tomita 
Lawrence Mazlack 
Tomas Zelinka 
Andrzej Chydzinski 
Ivan G. Avramidi 
Michel Chipot 
Xiaodong Yan 
Ravi P. Agarwal 
Claudio Guarnaccia 
Jerzy Balicki 
Krzysztof Goczyła 
Janusz Górski 
ZdzisławKowalczuk 
Lotfi Zadeh 
Leon Chua 
Michio Sugeno 
Dimitri Bertsekas 
David Staelin 
Josef Sifakis 
Kinshuk 
Nikos E. Mastorakis 
Irwin Sandberg 
Michael Sebek 
Hashem Akbari 
Paul E. Dimotakis 
M. Pelikan 
Patrick Wang 
Wasfy B Mikhael 
Sunil Das 
Panos Pardalos 
Nikolaos D. Katopodes 
Bimal K. Bose 
Janusz Kacprzyk 
Mihai Putinar 
Wlodzislaw Duch 
Michael N. Katehakis 
P. Demokritou 
P. Razelos 
Subhas C. Misra 
Martin van den Toorn 
Malcolm J. Crocker 
S. Dafermos 
Urszula Ledzewicz 
Ayman Batisha 

Chao Wang 
Ioana Adrian 
Luigi Maxmilian Caligiuri 
Mohd Ashraf Ahmad 
N. Uma Maheswari 
Souhir Tounsi 
Yasser Mohammad 
Aboubekeur Hamdi-Cherif 
Agoujil Said 
Claudia-Georgeta Carstea 
Cledson Akio Sakurai 
Dario Assante 
Grabara Janusz 
Luiz de Siqueira Martins-Filho 
Luiza Grigorescu 
Roman Prokop 
Svetla Vassileva 
Tohru Kawabe 
Dost Muhammad Khan 
Eugenia Iancu 
Zakaria Zubi 



 

 
Table of Contents  

  
Plenary Lecture 1: Overview on Some Mathematical Methods for Observing Real Sub-Systems 10 
Benabdellah Yagoubi  
  
Plenary Lecture 2: Application of Paraconsistent Annotated Logic Program EVALPSN to 
Intelligent Control 

11 

Kazumi Nakamatsu  
  
Plenary Lecture 3: Multimodal Control of a Robot Hand for Advanced Service Manipulation 12 
Angel P. del Pobil  
  
Plenary Lecture 4: Cloud Technology-Based Robotics 13 
Imre J. Rudas  
  
Plenary Lecture 5: Medical Big Data and Knowledge Discovery 14 
Hiroshi Tanaka  
  
Quadcopter Control using Android based Sensing 15 
August Bjalemark, Hannes Bergkvist  
  
Paraconsistent Annotated Logic Program EVALPSN and its Application to Intelligent Control 22 
Kazumi Nakamatsu  
  
Towards Voice and Query Data-based Non-invasive Screening for Laryngeal Disorders 32 
Evaldas Vaiciukynasy, Antanas Verikas, Adas Gelzinis, Marija Bacauskiene, Jonas Minelga, Magnus 
Hallander, Evaldas Padervinskis, Virgilijus Uloza 

 

  
Fractional Order Control of the Thomson’s Ring Magnetic Levitation System 40 
Manuel A. Duarte-Mermoud, Norelys Aguila-Camacho, Rafael Castro-Linares  
  
Background Extraction in Video Sequences with Dynamically Moving Objects Based on Optical 
Flow Estimation 

49 

X. D. Zhuang, N. E. Mastorakis, H. Zhu, X. P. Ji  
  
Efficiency Analysis On The Dual-Tree Complex Wavelet Transform Search Algorithm For 
Content-Based Image Retrieval 

54 

Stella Vetova, Ivan Ivanov  
  
Ranking Algorithm for Multiphysics Symbolic Analysis with Worst-Case Error Estimation 61 
Zdenek Kolka, Viera Biolkova, Dalibor Biolek  
  
Robust H-infinity Filtering for Uncertain Differential Linear Repetitive Processes via LMIs and 
Polynomial Matrices 

66 

Said Kririm, Abdelaziz Hmamed  
  
Micro-Grid Converter Droop Control Strategy and Simulation 74 
Li-Jun Qin, Wan-Tao Yang  
  

Advances in Electrical and Computer Engineering

ISBN: 978-1-61804-279-8 7



 

A Current-Mode Universal Frequency Filter Using Transconductace Amplifiers and 
Transimpedance Amplifier 

81 

L. Langhammer, J. Jerabek J. Polak, P. Cika  
  
A Web Crawler Framework for Revenue Management 88 
Daniel Martins, Roberto Lam, João M. F. Rodrigues, Pedro J. S. Cardoso, Francisco Serra  
  
Optimizing the Cement Compressive Strength Prediction by Applying Coupled Linear Models 98 
Dimitris Tsamatsoulis  
  
Cognitive and Affective Learning Processes in the Digitalm Context. An Introductory Study 106 
Gandolfo Dominici, Vasja Roblek  
  
Passive Fully Floating Emulator of Memristive Device for Laboratory Experiments 112 
Dalibor Biolek, Viera Biolkova, Zdenek Kolka, Zdenek Biolek  
  
Improved Power System Stabilizer by Applying LQG Controller 117 
Ali M. Yousef, Mohamed Zahran, Ghareeb Moustafa  
  
Studies on the Control Quality Improvement for Multirotor Flying Robot 128 
Wojciech Giernacki, Stanisław Gardecki, Jarosław Gośliński  
  
Robust Image Watermarking Method Based on 2D-WHT and SVD 134 
Petr Cika, Vladislav Skorpil  
  
The Contact of the Rubber Covered Rollers which are Widely Used in Processing Machinery 
Mathematical Models Aplication 

138 

Ioan Enescu, Badea Lepadatescu  
  
A Novel Congestion Detection Method Using RTT and Hop-Count Correlation 142 
Ijaz Ali Shoukat, Abdullah Al-Dhelaan, Mznah Al-Rodhaan  
  
Recognition of Sound Records by Means of Grammatical Evolution 157 
Vladislav Skorpil, Jiri Stastny, Jiri Lysek, Petr Cika  
  
A Study on the Modeling of Co-articulation Process of a Talking Elephant 162 
Doo-Heon Kyon, Myung-Sook Kim, Myung-Jin Bae  
  
The Modulation of the Parameters of the Chrystalline Field for Al2O3 Saffiere Chrystall Full of 
Ti3+ Ions 

166 

Cristinel Constantin Gîrdu  
  
Comparison of Wind Turbine Energy Calculation Methods 172 
Mohamed. F. El-Naggar, Maged A. Abu Adma, Said S. Elmasry, Abd Elmonem S. Ahmed  
  
Method for Estimating the Duration of the ANS Sympathetic and Parasympathetic Activities 178 
Ahmed Bouziane, Benabdellah Yagoubi, Souleiman Benkraouda  
  
A Novel Feature Selection Techniques based on Contrast Set Mining 183 
Dijana Oreski, Bozidar Klicek  

Advances in Electrical and Computer Engineering

ISBN: 978-1-61804-279-8 8



 

Enhancement of Arabic Text Classification Using Semantic Relations with Part of Speech 
Tagger 

195 

Suhad A. Yousif, Venus W. Samawi, Islam Elkabani, Rached Zantout  
  
High Data Rate Baseband Processor Design: A Review of the Recent Advances and Emerging 
Trends 

202 

Manash Pratim Sarma, Kandrapa Kumar Sarma, Nikos Mastorakis  
  
Principal Geometric Components of a Real System and their Advantage in Modelling 207 
Benabdellah Yagoubi  
  
Association Rules ofWeb Mining with Background Knowledge of Web Structure 215 
Taufiq Hidayat  
  
High Data Rate Wireless Communication Test Bed Frameworks- Insights into Design Aspects 223 
Kandarpa Kumar Sarma, Manasjyoti Bhuyan, Manash P. Sarma, Nikos Mastorakis  
  
Development of Fuzzy Logic Controller to Enhance the Performance of a Homing Guided 
Missile 

228 

Adel Alsaraj, Gene Stuffle, Dawid Zydek, Hossein Mousavinezhad  
  
A Dynamic Multicast Scheme with Traffic Grooming for Resources Optimization over OLS 
Networks 

235 

Yassine Khlifi  
  
Authors Index 247 

 

Advances in Electrical and Computer Engineering

ISBN: 978-1-61804-279-8 9



 

Plenary Lecture 1 
 

Overview on Some Mathematical Methods for Observing Real Sub-Systems 
 

 
 

Professor Benabdellah Yagoubi 
Laboratory of Signals and systems 

Department of Electrical Engineering 
University of Mostaganem, Algeria 

E-mail: yagoubibenabdellah@yahoo.com  
 

Abstract: Any real system can be seen as a composite of one or more sub-systems. These can be related to each 
other either directly such as the sun and the earth, or indirectly as the moon and the sun in the solar system. The 
electrons are also an example of sub-systems that are linked indirectly through the nucleus to form the atom. But a 
real system can also be a sub-system that derives from a larger system, and hence more complicated tasks to reach 
or to get access to it. Within a real system, there should be always one or more crucial real or virtual sub-systems 
that constitute the central and the most dominant part of a global system. In medical treatments, for example, it is vital 
to determine this central sub-system (a main organ in human body) and to see how strongly is influenced by the rest 
of the sub-systems (other organs) in order to study it through another easy accessible sub-system or to perform the 
treatments without affecting it. It is, therefore, of interest to localize this central sub-system, in general, and determine 
how well it can be dependent on the other sub-systems in its environment using mathematical tools such as the K-
means algorithm and the Bayesian theory respectively. In this lecture, we will attempt to discuss how it is possible to 
observe, isolate or even extract a desired sub-system and perhaps predict its behavior using the previously 
mentioned tools and our suggested method based on a geometric relative observation. 
  
Brief Biography of the Speaker: Dr B. Yagoubi received the M. Sc degree in Electrical Engineering in 1985 from 
Bel-Abbes University, Algeria and the Ph. D degree (thin films) (1986-1989) in the Faculty of Sciences from Brunel 
University (UK). He was the head of the Signals and Systems Laboratory (1999-2003) and the head of the 
Department of Electrical Engineering (2005-2006). He is lecturing the theory of digital signal, systems modeling and 
identification, random processes and detection (1996-2013) at Mostaganem University, Algeria. Currently, he is 
involved in some national projects; forest fire detection, heart rate variability in the LF and HF bands to characterize 
the autonomous nervous system, and study and application of random processes. Further research interests are in 
real signals and models geometric representation based on Gram-Schmidt orthogonalization concept, as well as 
using a relative geometric space of observation. 
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Plenary Lecture 2 
 

Application of Paraconsistent Annotated Logic Program EVALPSN to Intelligent Control 
 

 
 

Professor Kazumi Nakamatsu 
School of Human Science and Environment 

University of Hyogo 
Japan 

E-mail: nakamatu@shse.u-hyogo.ac.jp  
 

Abstract: Paraconsistent logic is well known as a formal logic that can deal with contradiction in the framework of 
logical system consistently. One of paraconsistent logics called annotated logic has been proposed by Prof. Newton 
da Costa, and its logic program has also been proposed by Prof. V.S. Subrahmanian et al. later as a tool of dealing 
with knowledge bases. Some paraconsistent annotated logic programs with strong negation have been developed for 
dealing with non-monotonic reasoning such as default reasoning, defeasible reasoning, defeasible deontic reasoning, 
plausible reasoning, etc. by Kazumi Nakamatsu. Recently He has proposed a paraconsistent annotated logic 
program called Extended Vector Annotated Logic Program with Strong Negation (EVALPSN), which can deal with 
conflict resolving, defensible deontic reasoning, plausible reasoning, etc. The EVALPSN reasoning function has been 
applied to various intelligent controls and safety verification systems such as pipeline valve control, traffic signal 
control, railway interlocking safety verification, etc. In this lecture, an EVALPSN application to traffic signal control 
with some simulation systems will be introduced. Moreover, a special EVALPSN that can deal with before-after 
relations between processes (time intervals), which has been named bf(before-after) –EVALPSN has been 
developed. It has been shown that bf-EVALPSN can be applied to real-time process order control. It will also be 
introduced how to apply bf-EVALPSN to intelligent real-time process order control and safety verification with 
examples. 
  
Brief Biography of the Speaker: Kazumi Nakamatsu received the Ms. Eng. and Dr. Sci. from Shizuoka University 
and Kyushu University, Japan, respectively. He is a full Professor at School of Human Science and Environment, 
University of Hyogo, Japan. His research interests encompass various kinds of logic and their applications to 
Computer Science, especially paraconsistent annotated logic programs and their applications. He has developed 
some paraconsistent annotated logic programs called ALPSN(Annotated Logic Program with Strong Negation), 
VALPSN(Vector ALPSN), EVALPSN(Extended VALPSN) and bf-EVALPSN (before-after EVALPSN) recently, and 
applied them to various intelligent systems such as a safety verification based railway interlocking control system and 
process order control. He is an author of over 150 papers and book chapters, and edited 7 books published by 
prominent publishers. Kazumi Nakamatsu has chaired various international conferences, workshops and invited 
sessions, and he has been a member of numerous international program committees of workshops and conferences 
in the area of Artificial Intelligence and Computer Science. He serves as Editor-in-Chief of the International Journal of 
Reasoning-based Intelligent Systems by Inderscience Publishers(UK) and an editorial board member of many 
international journals. He has contributed numerous invited lectures at international workshops, conferences, and 
academic organizations. He also is a recipient of some conference and paper awards. He is a member of Japan AI 
Society, IEEE, etc. 
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Plenary Lecture 3 
 

Multimodal Control of a Robot Hand for Advanced Service Manipulation 
 

 
 

Professor Angel P. del Pobil 
Department of Engineering and Computer Science 

Director, UJI Robotic Intelligence Laboratory 
Universitat Jaume I Castellón 

Spain 
E-mail: apdpob@gmail.com  

 
Abstract: Cognitive manipulation is one of the most important challenges in robotics. It involves three challenges: 
versatility, defined as the capability to adapt to different situations, instead of being limited to a particular task; 
autonomy, that concerns the level of independence in the robot operation, and dependability, that refers to the 
capability of successfully completing an action even under important modeling errors or inaccurate sensor 
information. A complete manipulation task involves two sequential actions: that of achieving a suitable grasp or 
contact configuration, and the subsequent motion required by the task. We propose a unified framework with the 
introduction of task-related aspects into the classical knowledge-based grasp concept, leading to task-oriented 
grasps. In a similar manner, grasp-related issues are also considered during the execution of a task, leading to grasp-
oriented tasks. We call this unified representation physical interaction. In the talk I will first present a theoretical 
framework for the integrated specification of physical interaction tasks, supporting a great variety of actions. Next, the 
problem of autonomous planning of physical interaction tasks will be addressed. I will then focus on the dependable 
execution of these tasks, and adopt a sensor-based approach with three different types of sensor feedback: force, 
vision and tactile. The methods proposed provide important advances with respect to the state-of-the-art versatility, 
autonomy and dependability of cognitive robot manipulation, allowing to address a wide range of tasks. All these 
contributions are validated with several experiments using different real robots placed on household environments. 
The talk will be based on my latest book titled Robot Physical Interaction through the combination of Vision, Tactile 
and Force Feedback: Applications to Assistive Robotics, that has been published in the Springer Tracts in Advanced 
Robotics (STAR) series in 2013, co-authored by Mario Prats and Pedro J. Sanz. This research was recipient of 
various awards, including the Georges Giralt European Award and the Robotdalen Scientific Award Honorary 
Mention. 
  
Brief Biography of the Speaker: Angel Pasqual del Pobil is Professor of Computer Science and Artificial  
Intelligence at Jaume I University (Spain), founder director of the UJI Robotic Intelligence Laboratory, and a Visiting 
Professor at Sungkyungkwan University (Korea). He holds a B.S. in Physics (Electronics, 1986) and a Ph.D. in 
Engineering (Robotics, 1991), both from the University of Navarra. He has been Co-Chair of two Technical 
Committees of the IEEE Robotics and Automation Society and is a member of the Governing Board of the Intelligent 
Autonomous Systems (IAS) Society and EURON. He has over 230 publications, including 11 books the last two 
published recently by Springer: Robot Physical Interaction through the combination of Vision, Tactile and Force 
Feedback (2013) and Robust Motion Detection in Real-life Scenarios (2012). Prof. del Pobil was co-organizer some 
40 workshops and tutorials at ICRA, IROS, RSS, HRI and other major conferences. He was Program Co-Chair of the 
11th International Conference on Industrial and Engineering Applications of Artificial Intelligence, General Chair of 
five editions of the International Conference on Artificial Intelligence and Soft Computing (2004-2008), Program Chair 
of the International Conference on Adaptive Behaviour (SAB 2014) and General Chair of the 2015 IEEE Summer 
School on Experimental Methodology, Performance Evaluation and Benchmarking in Robotics. He is Associate Editor 
for ICRA (2009-2015) and IROS (2007-2013) and has served on the program committees of over 115 international 
conferences, such as IJCAI, ICPR, ICRA, IROS, ICINCO, IAS, ICAR, etc. He has been involved in robotics research 
for the last 28 years, his past and present research interests include: humanoid robots, service robotics, internet 
robots, motion planning, mobile manipulation, visually-guided grasping, robot perception, multimodal sensorimotor 
transformations, robot physical and human interaction, visual servoing, robot learning, autonomous mental 
development, and the interplay between neurobiology and robotics. Professor del Pobil has been invited speaker of 
56 tutorials, plenary talks, and seminars in 14 countries. He serves as associate or guest editor for eight journals, and 
as expert for research evaluation at the European Commission. He has been Principal Investigator of 28 research 
projects. Recent projects at the Robotic Intelligence Lab funded by the European Commission include: FP6 
GUARDIANS (Group of Unmanned Assistant Robots Deployed In Aggregative Navigation supported by Scent 
detection), FP7 EYESHOTS (Heterogeneous 3-D Perception Across Visual Fragments), and FP7 GRASP 
(Emergence of Cognitive Grasping through Emulation, Introspection, and Surprise). 
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Plenary Lecture 4 
 

Cloud Technology-Based Robotics 
 

 
 

Professor Imre J. Rudas 
Óbuda University 

Budapest, Hungary 
E-mail: rudas@uni-obuda.hu  

 
Abstract: Cloud Robotics is an emerging field within robotics, currently covering various application domains and 
robot network paradigms. Cloud Robotics was born from the merger of cloud technologies and robotics. Cloud 
technology-based computing—or simply Cloud Computing—is one of the most dynamically growing areas of Info-
Communication Technologies (ICT). The presentation summarizes the basics of cloud computing, namely the main 
idea, the definition, the cloud model composed of essential characteristics, service models and deployment models. 
The next part provides a structured, systematic overview of the numerous definitions, concepts and technologies 
linked to Cloud Robotics and cloud technologies in a broader sense. It also presents a roadmap for the near future, 
describing development trends and emerging application areas. Cloud Robotics may have a significant role in the 
future as an explicitly human-centered technology, capable of addressing the dire needs of our society. Finally some 
cloud robotics projects are discussed. The last part of the presentation summarizes the results and ideas of a new 
generation internet and Cloud Technology based Virtual Collaboration Arena (VirCA) developed in Hungary and 
some of its application possibilities in Cloud Robotics. VirCA provides a platform where users can build, share and 
manipulate 3D content, and collaboratively interact with real-time processes in a 3D context, while the participating 
hardware and software devices can be spatially and/or logically distributed and connected together via IP network. 
The 3D content and processes in VirCA can be synchronized with the real world, which allows the combination of 
reality and virtual world in the collaboration arena. 
  
Brief Biography of the Speaker: Imre J. Rudas graduated from Bánki Donát Polytechnic, Budapest in 1971, 
received the Master Degree in Mathematics from the Eötvös Loránd University, Budapest, the Ph.D. in Robotics from 
the Hungarian Academy of Sciences in 1987, while the Doctor of Science degree from the Hungarian Academy of 
Sciences in 2004. He received his first Doctor Honoris Causa degree from the Technical University of Košice, 
Slovakia and the second one from “Polytechnica” University of Timisoara, Romania. He is active as a full university 
professor He served as the President of Budapest Tech from 2003 till 2010. He was elected in 2010 as the President 
of Óbuda University, the successor of Budapest Tech till April 2014. Now he is the Head of the Steering Committee of 
the University Research and Innovation Center. He is a Fellow of IEEE, Senior AdCom member of Industrial 
Electronics Society (IES), he served IES as a Vice-President in 2000-2001, he is Board of Governors member of IEE 
System, Man and Cybernetics Society. He is the Junior Past Chair of IEEE Hungary Section. He served IFSA 
(International Fuzzy System Association) as Vice-President and Treasure for a period of 7 years; he had been the 
President of Hungarian Fuzzy Association for ten years. He serves as an associate editor of some scientific journals, 
including IEEE Transactions on Industrial Electronics, member of editorial board of Journal of Advanced 
Computational Intelligence, member of various national and international scientific committees. He is the founder of 
the IES Sponsored IEEE International Conference Series on Intelligent Engineering Systems (INES), IEEE 
International Conference on Computational Cybernetics (ICCC), IEEE International Symposium on Computational 
Intelligence and Informatics (CINTI, since 2000), IEEE International Symposium on Machine Intelligence and 
Informatics (SAMI, since 2003), IEEE International Symposium on Intelligent Systems and Informatics (SISY, since 
2003), IEEE International Symposium on Applied Computational Intelligence and Informatics (SACI, since 2004), 
IEEE International Symposium on Logistics and Industrial Informatics (LINDI, since 2007). He has served as General 
Chairman and Program Chairman of numerous scientific international conferences. His present areas of research 
activities are Computational Cybernetics, Robotics with special emphasis on Robot Control, Soft Computing, Fuzzy 
Control and Fuzzy Sets. He has published three books, more than 680 papers in international scientific journal, 
conference proceedings and book chapters, he has more than 1000 independent citations. 

Advances in Electrical and Computer Engineering

ISBN: 978-1-61804-279-8 13



 

Plenary Lecture 5 
 

Medical Big Data and Knowledge Discovery 
 

 
 

Professor Hiroshi Tanaka 
Department of Bioinformatics 

Medical Research Institute 
Tokyo Medical and Dental University 

Japan 
E-mail: tanaka@bioinfo.tmd.ac.jp  

 
Abstract: With the rapid advance in clinical application of the next generation sequencer (NGS) of human genome, a 
great deal of interests is now being attracted in accumulation, analysis and knowledge discovery of clinical Big Data, 
which integrates a vast amount of molecular information such as whole genome and exome sequencing together with 
conventional clinic-pathological phenotypic information stored in electronic medical record (EMR). A considerable 
number of hospitals in US, using NGS, now try to discover the mutation of unknown disease causative genes, driver 
mutations of cancer, or to avoid the misuse of drug by inquiring the polymorphism of drug metabolizing gene of the 
paitent, in clinical routines, pursuing to realize genome/omics medicine. With this situation in mind, NIH in US started 
the national initiative named “Big Data to Knowledge” To explore the appropriate therapy, Big Data database with 
self-learning ability is crucially necessary. In this talk, I will present the international situation as well as our project to 
promote the data science in biomedical Big Data. 
  
Brief Biography of the Speaker: Prof. Tanaka obtained a BS and MS degree from Mathematical Engineering, 
University of Tokyo (Japan), in 1974 and 1976, respectively. He got Dr. Med. from graduate school of medicine, 
University of Tokyo, in 1981 and Ph.D. in computer science from graduate school of engineering, University of Tokyo, 
in 1983. He was installed as an assistant professor of medicine, University of Tokyo in 1982. He was a visiting 
scientist at MIT laboratory of computer science during 1990. He was installed as a professor of bioinformatics, 
Medical Research Institute, Tokyo Medical and Dental University in 1991. He was the director of Information Center 
for Medicine in Tokyo Medical and Dental University from 1995-2010. He was Dean of School of Biomedical Science 
from 2006 to 2010. He worked as the president of Japan Association of Medical Informatics from 2003-2007. He is 
now chairman of Chem-Bioinformatics association and also that of the Japan association of Omics-based medicine, 
acting as one of the leaders of genomic medicine and translational bioinformatics in Japan. 
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