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Preface

This book contains the proceedings of the 9th WSEAS International Conference on
AUTOMATION and INFORMATION (ICAI'08) which was held in Bucharest, Romania, June
24-26, 2008. This conference aims to disseminate the latest research and applications in Circuits
and Systems, Network Theory and Applications, Wireless Communication, Radar Systems,
Mobile Communications, Optoelectronics , Telecommunication Systems, Intelligent Databases,
Machine Learning, Knowledge Representation, Real Time Systems, Information fusion and
other relevant topics and applications.

The friendliness and openness of the WSEAS conferences, adds to their ability to grow by
constantly attracting young researchers. The WSEAS Conferences attract a large number of well-
established and leading researchers in various areas of Science and Engineering as you can see
from http://www.wseas.org/reports. Your feedback encourages the society to go ahead as you
can see in http://www.worldses.org/feedback.htm

The contents of this Book are also published in the CD-ROM Proceedings of the Conference.
Both will be sent to the WSEAS collaborating indices after the conference:
www.worldses.org/indexes

In addition, papers of this book are permanently available to all the scientific community via the
WSEAS E-Library.

Expanded and enhanced versions of papers published in this conference proceedings are also
going to be considered for possible publication in one of the WSEAS journals that participate in
the major International Scientific Indices (Elsevier, Scopus, EI, ACM, Compendex, INSPEC,
CSA ... see: www.worldses.org/indexes) these papers must be of high-quality (break-through
work) and a new round of a very strict review will follow. (No additional fee will be required for
the publication of the extended version in a journal). WSEAS has also collaboration with several
other international publishers and all these excellent papers of this volume could be further
improved, could be extended and could be enhanced for possible additional evaluation in one of
the editions of these international publishers.

Finally, we cordially thank all the people of WSEAS for their efforts to maintain the high
scientific level of conferences, proceedings and journals.



9th WSEAS International Conference on AUTOMATION and INFORMATION (ICAI'08), Bucharest, Romania, June 24-26, 2008

Table of Contents

Plenary Lecture I: From Model-Based Strategies To Intelligent Control Systems
loan Dumitrache

Plenary Lecture 11: Advanced front-end electronics to extend the pulse height spectroscopy
range well beyond the ADC analog input range
Gh. Pascovici

Plenary Lecture I11:Applications of Neural Networks in Mobile Robots Navigation
Virgil Tiponut

Plenary Lecture 1V: Some approaches concerning autonomous mobile robot control
Sergiu Cononovici

Plenary Lecture V: Predictive control strategies for image based visual servoing of robot
manipulators

Corneliu Lazar

Plenary Lecture VI:Numerical Algorithms for Analysis and Synthesis of Distributed
Parametersystems in Engineering
lon Carstea

Plenary Lecture VII:ldentification in Sensor Networks
Constantin Volosencu

Plenary Lecture VIII:A Survey of Some Automotive Integrated-Starter-Generators and their
Control
Dumitru Lucache

Plenary Lecture IX: Adapting a Blowdown Type Wind Tunnel for Ground Effect Simulation
Tests
Richard Selescu

Numerical algorithms for analysis of distributed parameter systems in engineering
lon Carstea, Daniela Carstea, Alexandru Carstea

Coupled electromagnetic, thermal and stress analysis of large power electrical transformers
Daniela Carstea, Alexandru Carstea, lon Carstea

Magneto-thermal-stress analysis of induction heating deviceslon Carstea, Daniela Carstea,
Alexandr Carstea

lon Carstea, Daniela Carstea, Alexandru Carstea

Examinations regarding the possibility to continuously control the balance of rotor excavators
with an inclinometer

Florin Dumitru Popescu

14

15

16

17

18

19

20

21

22

23

29

35

40

ISBN: 978-960-6766-77-0 7 ISSN 1790-5117



9th WSEAS International Conference on AUTOMATION and INFORMATION (ICAI'08), Bucharest, Romania, June 24-26, 2008

Controllability Level of a Hyperbolic System with Non Zero Boundary Conditions
Jerzy Stefan Respondek

About artificial inteligence methods: fuzzy engines and bayesian filters
Claudiu Pozna, Alexandru Catalin

Some Approaches Concerning Autonomous Mobile Robot Control
Boris-Sergiu Cononovici

Advanced front-end electronics to extend the pulse-height spectroscopy range well beyond the

ADC analog input range
G. Pascovici, A. Pullia, F. Zocca, D. Bazzacco

Automatic Disassembly System Architecture for End-of-Life Vehicles
Antonio Jose Sanchez, R. Zotovic, A. Valera, E.J.Bernabeu, C.Ricolfe, E.Olmos

Computational aspects in simulation of free convection flow in porous medium
Aurel Chirita, Bogdan Nicolescu, Horia Ene, lon Carstea

Computer Aided Designed Innovative Device for Measuring Manufacturing Forces
Mihaiela lliescu, Marian Gheorghe

Motion accuracy of NC machine tools
Doina Marin, Stanciu loan, Dan Mihail Marin

Predictive control strategy for image based visual servoing of robot manipulators
Corneliu Lazar, Adrian Burlacu

On the Design of 2-DOF Robot Grippers
lon Simionescu, lon lon

Computer-aided model of the dynamic behavior of the feed drive systems
Carmen E. Eisinger-Borcia, Doina Marin, Emil M. Videa

Switching Power Supplies for Special Vehical Applications
Adriana Florescu, Alexandru Vasile, Luige Vladareanu, Dumitru Stanciu

Interpolation procedure with jitter of Gaussian process at the output of the time varying system
Vladimir Kazakov, J. A. Medina

Ways of controlling transport capacity variation of belt conveyors
Florin Dumitru Popescu

Educational platform for developing high-performance sensor nodes around a DSP core
Maximilian Nicolae Radu Dobrescu Dan Popescu

Two Hybrid Stepper Motor Models

44

48

54

60

68

74

79

85

91

97

103

109

115

120

124

129

ISBN: 978-960-6766-77-0 8 ISSN 1790-5117



9th WSEAS International Conference on AUTOMATION and INFORMATION (ICAI'08), Bucharest, Romania, June 24-26, 2008

Dragos Deaconu, Aurel Chirila, Valentin Navrapescu, Mihaela Albu, Constantin Ghiza and Claudia Popescu

Split-Merge Classification Information in Video Compression
Bruno Carpentieri

Rapid Control Prototyping Applications using T1 C2000 DSP
Petru Dobra, Radu Duma, Daniel Moga, Radu Adrian Munteanu, Mihai Munteanu

The application of longitudinal wave propagation theory in case of impedance transformers
utilized for ultrasonic welding

Grigore Liviu Odobescu
Analysis of the Energy Dissipation Capacity in case of Neoprene Vibration Isolators Modelled as

High Performance Rheological Systems
Polidor Bratu

Fractal Analysis For Mobile Objectives Navigation
Dan Popescu, Radu Dobrescu, Nicoleta Angelescu

The dynamic flow air visualization around the petrochemistry petroleum coke plant
Dumitru Bolcu, , Aurelian Sipos Mihai 7alu, Stefan 7alu

Multipart 3D Reconstruction of a Human Cervical Vertebra
Dan loan Stoia, Mirela Toth-Tascau

Identification in Sensor Networks
Constantin Volosencu

A Temperature Control System for Water Cooling Towers
Nicolae Muntean, Constantin Volosencu, Alexandru Hedes

Fault detection using virtual environment and wireless robot
Emil Voisan, Constantin Volosencu, Adrian Leu, Florin Dragan

Adaping a blowdown type wind tunnel for ground effect simulation tests
Richard Selescu

PUBSAT and NERVA Launcher Fuel Sloshing Dynamics
Radu D. Rugescu, lon Predoiu, Sorin Aldea

On-Line Expert FDI System
Octavian Grigore-Muler

Intelligent FDI System for an Aircraft Execution Element
Octavian Grigore-Miiler

Technological Model for Application of Mobile Technology in the Process of Port Monitoring

135

141

147

153

159

164

170

175

184

190

194

200

204

210

216

ISBN: 978-960-6766-77-0 9 ISSN 1790-5117



9th WSEAS International Conference on AUTOMATION and INFORMATION (ICAI'08), Bucharest, Romania, June 24-26, 2008

Caio Fernando Fontana, Cleiton Capellossi, Vidal Augusto Zapparoli Castro Melo, Eduardo Mario Dias

The Gait Analysis for Modular Walking Robot MERO Walks on the Slope 222
lon lon, Luige Vladareanu, lon Simionescu, Aurelian Vasile

Theoretical Aspects Related to the Design of a Mechatronic System for Recovery of the Disabled
Persons 230

Petre Lucian Seiciu, loan Dan Filipoiu, Tiberiu Laurian

Applications of Artificial Neural Networks in Mobile Robots Navigation 236
V. Tiponut, A. Gacsady, |. Gavrilut

A genetic algorithm based strategy for redundancy resolution with multiple criteria 242
Cornel Secara

Prediction of Chaotic Time Series with NARX Recurrent Dynamic Neural Networks 248
Eugen Diaconescu

Reliability Optimization Assessment Method of a System under Operational Conditions 254
Gabriela Tont, Dan George Tont

Availability Assessment for Multivalent and Multifunctional Systems 260
Gabriela Tont, Dan George Tont

An empirical study of the test error versus training error in Artificial Neural Networks 266
Fernando Morgado Dias and Ana Antunes

A global model for fault tolerance of feedforward neural networks 272
Fernando Morgado Dias and Ana Antunes

Some properties referring to the weight selection in the LQ optimal problem 276
Corneliu Botan, Florin Ostafi

Solutions to Improve Dust Collection with Plate-Type Electrostatic Precipitators 282
Gabriel Nicolae Popa, loan Sora, Victor Vaida, Sorin Deaconu, losif Popa

Analysis of Mathematical Models of Current-Voltage Characteristics for Plate-Type Electrostatic

Precipitators 288
Gabriel Nicolae Popa, loan Sora, Victor Vaida, Sorin Deaconu, losif Popa

High-Precision Measurements of Very Small Displacements Using the Laser Vibration Meter 293
Radu Munteanu Jr., Dan ludean, Mihai Munteanu, Rozica Moga, Mirela Trusca, Vasile Dorca

Modular Installations for Complex Automations 297

Lucian Marius Velea, Luige Vladareanu, Zachei Podea, Alida Lia Mariana Velea, Alexandru Gal, Octavian
Melinte

A New Method for Real Time Control of Actuators in Continuous Flux 303

ISBN: 978-960-6766-77-0 10 ISSN 1790-5117



9th WSEAS International Conference on AUTOMATION and INFORMATION (ICAI'08), Bucharest, Romania, June 24-26, 2008

Luige Vladareanu, lon lon, Lucian M.Velea, Mihai S. Munteanu , Octavian Melinte , Alexandru Gal

Artificial intelligency methods used for electrical energy consumption forecasting
Petruta Mihai, Mihaela Matei, Claudia L.Popescu, Mihai O.Popescu

Knowledge management in the HR sector of R&D organizations
Valentina Janev, Ana Dokié, Marija Mini¢, Sanja Vrane$

OCR for printed Kannada text to Machine editable format using Database approach
B.M. Sagar, Shobha G, Ramakanth Kumar P

Synthesis Algorithm of the Optimal Control Law for Flying Objects’ Longitudinal Move
Lungu Mihai, Lungu Romulus, Jula Nicolae, Cepisca Costin, Calbureanu Madalina

Optimal Commnad of Aircrafts’ Move Using a Reduced Order Observer
Lungu Mihai, Lungu Romulus, Jula Nicolae, Cepisca Costin, Calbureanu Madalina

Ohbject following control for wheeled mobile robots
Adrian Korodi, Alexandru Codrean, Liviu Banita, Vlad Ceregan, Anamaria Butaru, Radu Carnaru

A method to test FES-based control strategies for neuroprostheses
Marian Poboroniuc, Ciprian Stefan

Applications of Adaptive Control Based on Nonlinear Static Characteristic
Ciprian Lupu, Dumitru Popescu, Andreea Udrea

Novel log management for sender-based message logging
Jinho Ahn

Design Procedure for Nonlinear Multivariable Processes Control
Ciprian Lupu, Dumitru Popescu, Andreea Udrea, Catalin Dimon

Survey of some automotive integrated-starter-generators and their control
Dorin Dumitru Lucache

Information Architecture using Asymmetric in Spreading Activation
Se Eung Oh, Jong Soon Park, Rohae Myung

The digital signal processing of EMI measurements
Eleonora Darie, Emanuel Darie

Work Domain Analysis (WDA) for Ecological Interface Design (EID) of Vehicle Control Display

Suk Won Lee, Taek Su Nam, Rohae Myung

An example of applying the analytical methodology in case of asymmetric conflict
lon Badoi, Eugen Trana, Tudor Chereches, Marin Bica

309

315

322

326

332

338

344

350

356

362

368

377

383

387

393

ISBN: 978-960-6766-77-0 11 ISSN 1790-5117



9th WSEAS International Conference on AUTOMATION and INFORMATION (ICAI'08), Bucharest, Romania, June 24-26, 2008

LabVIEW application for ultra-low power Wi-Fi sensor tags 397
Tom Savu, Marius Ghercioiu

Cooperative control for groups of autonomous mobile minirobots 402
Radu Dobrescu

From Model-Based Strategies to Intelligent Control Systems 408
loan Dumitrache

Speed control of double stator synchronous machine supplied by two independent voltage source
inverters 416

Nazih Moubayed

Power management for an electric propulsion system using fuel cells 422
Hattab Maker, Hamid Gualous, Rachid Outbib

Accessing Grid resources from portals and applications 431
Felicia lonescu, Silviu Popescu

Sensor node localization using sift algorithm 436
Daniela Fuiorea,Vasile Gui,Dan Pescaru,Petronela Paraschiv,Istin Codruta,Daniel Curiac,Constantin
Volosencu

Detection of Arbitrary-Form Separators Based on Filtered Delaunay Triangulation 442
Costin-Anton Boiangiu, Dan-Cristian Cananau, Andrei-Cristian Spataru

Fault Detection and Diagnosis of Technical Systems 446
loana Fagarasan, Sergiu Stelian Iliescu

Bitonal Image Creation for Automatic Content Conversion 454
Costin-Anton Boiangiu, Andrei-lulian Dvornic

Entity Clustering Using 3D Mesh Simplification 460
Costin-Anton Boiangiu, Bogdan Raducanu

Robust Line Detection Methods 464
Costin-Anton Boiangiu, Bogdan Raducanu

Automatic Text Clustering and Classification Based on Font Geometrical Characteristics 468
Costin-Anton Boiangiu, Andrei-Cristian Spataru, Andrei-lulian Dvornic, Dan-Cristian Cananau

Genetic Algorithm for the Training Time Assignment Problem of Core Laboratories 474
Hui-Fan Tsai, Tung-Shou Chen, Rong-Chang Chen

Lie series application to the identification of a multibody mechanical system 480
S. D’ambrosio, C. Guarnaccia, D. Guida, T.L.L. Lenza, J. Quartieri

The neural controller for speed control of an indirect field oriented AC motor drive 484

ISBN: 978-960-6766-77-0 12 ISSN 1790-5117



9th WSEAS International Conference on AUTOMATION and INFORMATION (ICAI'08), Bucharest, Romania, June 24-26, 2008

Eleonora Darie, Emanuel Darie

Vehicles dynamic control, using fuzzy logic 488
Marian Petrescu, Gheorghe Livint, Dumitru Lucache

Excitation controller design for wind turbine generator using H - control 494
Anastasios. K. Boglou, Demetrios. V. Bandekas, Chritos. Potolias

Motion estimation in 2D-DCT transform domain 499
Petrescu Catalin-Dumitru, Stefanoiu Dan, Lupu Ciprian

Learning Motor Trajectory by lteration for Elastic Joint Industrial Robot Manipulators 505
Tae-Jun Ha, Jesung Yeon, Jong-Hyeon Park, Sanghoon Lee

An Overview of Segmentation Techniques for Target Detection in Visual Images 511
G. N. Srinivasan, Shobha G

Development of online experiments for a mobile robot via Internet 519
Dorin Popescu, Dan Selisteanu, lonut Dinulescu, Daniela Lazar

Neural design procedure for an ATTR system based on video imaginary usage 525
Constantin-lulian Vizitiu, Petrica Ciotirnae

Evaluation of E-learning systems: Experiences in Teaching Human — Computer Interaction 531
Nikolaos Michailidis, Dimitrios Margounakis, Dionysios Politis

Growth of a Class of Plurisubharmonic Function in a Unit Polydisc | 537
Amritasu Sinha

Generalized Modus Ponens Using Fodor’s Implication 542
lon lancu
Scanning probe microscope system design with fuzzy control 548

Po-Kuang Chang and Jium-Ming Lin

Active control techniques for piezo smart composite wing 554
loan Ursu, Eliza Munteanu

Jet Engine’s Speed Controller with Constant Pressure Chamber 560
Alexandru Nicolae Tudosie

An approach of a knowledge management system in an automated manufacturing environment 566
Ulrich Berger, Yuliya Lebedynska, Minhas Sarfraz

Author index 570

ISBN: 978-960-6766-77-0 13 ISSN 1790-5117



9th WSEAS International Conference on AUTOMATION and INFORMATION (ICAI'08), Bucharest, Romania, June 24-26, 2008

Plenary Lecture |

From Model-Based Strategies To Intelligent Control Systems

S
U

Professor loan Dumitrache
Corresponding Member of Romanian Academy,
Politehnica University of Bucharest,
ROMANIA
E-mail: ioan.dumitrache@cncsis.ro
Web site: http://www.acad.ro/academia2002/acadrom/pag_ist.htm

Abstract: The paper presents the evolution of control systems and trends in the field of integrated computer,
communication and cognitive sciences for control applications. There are selected and presented the most efficient
control strategies used in complex process control, as well as the limitations of model-based approaches in cases
implying complex, non-linear and uncertain process models. In this context are presented some trends in robust
identification and design of adaptive control systems with high level of robustness.
There are analyzed the concepts for autonomous control of complex systems by integrating intelligent
methodologies. Some aspects of hybrid intelligent control are considered and are also presented some new directions
of research towards creating a new generation of control systems. The paper includes also a presentation of the
evolution of computer controlled applications and a new paradigm — C4 — is analyzed from concept to application.
Therefore, it is illustrated the transition from C2 to C4 paradigm in the context of integrating computers,
communication and cognition in control. Finally, there are presented advanced control techniques for
manufacturing, including intelligent agents, leading to large Intelligent Manufacturing Systems. Some trends in
control of complex systems are presented, including multi-agent technology and hybrid systems formalism.

Brief Biography of the Speaker: Prof. loan Dumitrache, graduated the Faculty of Energetics, University
"Politehnica" of Bucharest (UPB), Romania, 1962, Polytechnic Institute from Worcester, SUA, 1969, Fullbright
Fellow-1971 and has a Ph.D. in Technical Physics (UPB, 1970). Since then his research and teaching activities
covered an large area of automatic control techniques, electronic control, genetic algorithms, advance control
algorithms, intelligent control systems, intelligent control of industrial robots, concurrent engineering. He is the
author of more then 250 published papers, editor of 14 books as: Intelligent Manufacturing Systems 1995,
Supplementary Ways for Improving International Stability 1998, Large Scale Systems: Theory and Applications
2001 and contributed to more then 20 books in these fields. Doctor Honoris Causa of ,,Politehnica” University of
Timisoara-2000, University of Pitesti-2001, University of Craiova-2001, “Aurel Vlaicu” University din Arad,
Grigore Moisil Award and “Man of the Year” Medal- from the Association of Economic Informatics — INFOREC -
2001 and rector at POLITEHNICA University of Bucharest (2002-2004). He is a President of Romanian Society of
Technical Automation and Information, The IFAC, IEFE, IEEE IPC member over 30 conferences, member in
Consultative Comity at Ministry of Technology and Research (1991-present), member in Governmental Council of
European Science Foundation (2003- present), member in Governmental Council of JRC-European Commission,
President of the National University Research Council and Corresponding Member of Romanian Academy.
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Plenary Lecture Il
Advanced front-end electronics to extend the pulse height spectroscopy range well beyond
the ADC analog input range

Professor Gh. Pascovici
Institute of Nuclear Physics,
University of Cologne, GERMANY
E-mail: gp@ikp.uni-koeln.de

Abstract: Using innovative front-end electronics developed for a 36_fold segmented High-Purity Germanium
detectors we were able to significantly extend the range of spectroscopic measurements well beyond the fast pipe-
line ADC limit. To do that above a certain threshold we are switching automatically from a standard pulse height
analysis to a Time_over_Threshold [TOT] method (Wilkinson like) and combined we obtain an unprecedented
intrinsic dynamic range as large as 100 dB. To achieve that performance the structure of the front-end electronics
consists of a very low noise and very high dynamic range charge-sensitive preamplifier followed by a passive pole-
zero cancellation circuit including a highly accurate Fast_Reset circuit controlled by a fast comparator and zero
crossing detector. A differential buffer Gain/ Anti-Aliasing stage is used to pass the signal to a 14 bit 100MHz pipe-
line ADC. With a thick HP-Germanium detector we could extend the initial dynamic range measured with a
standard pulse height spectroscopic method from 3 keV - 10 MeV to 3 keV - 170 MeV (equivalent gamma energy,
measured with large pulser signal). The intrinsic energy resolution (i.e. electronic noise) is 900 eV @ 30 pF detector
capacity. The energy resolution above the comparator threshold measured with the present TOT method is below
0.08 % @ 100 MeV (equivalent gamma energy i.e. pulse signals with amplitudes about 10 times higher than the
ADC analog input range). The measured energy resolution is in very good agreement with analytical calculation and
with inter-comparison measurements with normal pulse height mode only and reduced electronic gain.
The new time-variant circuit technique, proposed for nuclear pulse spectroscopy, permits a substantial improvement
of the energy measurement dynamic range. This technique can be directly used in many other experimental pulse
spectroscopic methods where the sensor is in a first approximation an equivalent capacitance.

Brief Biography of the Speaker: Gheorghe Pascovici graduated in 1965 the Polytechnic Institute, Bucharest
Faculty of Electronics and Telecommunications in the field of Engineering Physics. From 1965 to 1989 he worked
as scientific researcher at the Institute of Atomic Physics and from 1989 to 1993 as Director General of the Institute
of Atomic Physics and Ministry Secretary of State he coordinated the Romanian National Research Program in the
field of physics and applied physics. Since 1994 he is with Institute of Nuclear Physics, University of Cologne,
Germany coordinating the nuclear electronics department. He received the PhD degree in Nuclear Electronics field
in 1976 from the Institute of Atomic Physics, Bucharest. Fields of interest: - experimental nuclear structure physics,
- nuclear instruments and methods mainly front end electronics in nuclear spectroscopy, both gamma and charged
particles, - pulsing systems for Cyclotron and Tandem particle accelerators. Key results: - Main coordinator of the
nuclear electronics design for the Miniball Array of Segmented HP-Ge Detectors (CERN), worldwide first large
array of detectors implementing a digital solution (DGF) in the field of high resolution gamma spectrometry, -
Development of the front end electronics for the core signals in the frame of AGATA Project (Advanced Gamma
Tracking Array, EU Collaboration) and - for charged particles in the frame of LYCCA Project (GSI Collaboration).
He is co-author of more then 100 publications in peer-review journals in the field of nuclear spectroscopy and
nuclear instruments and methods.
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Plenary Lecture 111
Applications of Neural Networks in Mobile Robots Navigation

Professor Virgil Tiponut
Applied Electronic Department,
Electronic and Telecommunications Faculty,
“Politehnica” University of Timisoara,
B-dul Vasile Parvan 2, 300223 Timisoara,
ROMANIA
E-mail: virgil.tiponut@yahoo.com

Abstract: Artificial Neural Networks (ANN) and in particular cellular Neural Networks (CNN) are valuable tools,
widely used today in autonomous mobile robot navigation. Obstacles detection in unknown working environment,
path finding and trajectory planning, mobile robot collectivities cooperation, are the main applications where ANN
and CNN have successfully proved their huge potential. In the present paper, original results in all the above
mentioned fields will be presented. In the first part of the paper, a solution using ANN for obstacles detection in
unstructured environment, bioinspired from the echo locator of the bats, is presented. The rest of the paper is entirely
devoted to applications implemented using CNN. Different methods for path finding to the target and trajectory
planning, for a single robot and mobile robot collectivities, are analyzed and the obtained results are reported.

Brief Biography of the Speaker: Prof. Virgil TIPONUT received the M.Sc. in 1968, in Electrical
Engineering/Computer Science, and the Ph.D. degree in Electronic Engineering and Telecommunications, in 1981,
both at the POLITEHNICA University of Timisoara, Romania. Since graduation he is with POLITEHNICA
University of Timisoara and curently he is a professor at Electronic and Telecommunication Faculty, responsable for
teaching in embedded systems, smart transducers and neural networks. His research interests include bioinspired
systems, with application in mobile and rehabilitation robotics and some closed related areas: smart transducers,
neural networks and fuzzy logic, biomedical engineering, embedded systems. He has published more than 100
papers in national and international Journals and Conference Proceedings, authored 10 books and 10 text books, and
holds 21 patents. He conducted more than 25 research and development projects, grants and contracts in the field of
embedded systems, robotics and smart transducers. Prof. Tiponut has been involved in setting up national and
international conferences as a reviewer and/or member of organizing committee or board of sections. He was a
visiting professor at universities from USA, Germany, Ireland and Schotland. He is a member of the IEEE Society
(CAS, EMB, RA), WSEAS Society, member of the Society of Electronic Engineers from Romania and
corresponding member of the Academy of Technical Science from Romania.
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Plenary Lecture IV
Some approaches concerning autonomous mobile robot control

Professor Sergiu Cononovici
Departament of Robotics,
Romanian Academy, Institute of Solid Mechanics
Bucharest, ROMANIA
E-mail: mecrob@imsar.bu.edu.ro

Abstract: Vehicles, which operate more or less autonomously, are included in the large family of robots. The
autonomy is tightly related with the use of sensors for environment perception. The mobile robots are actors on
which there can be implemented strategies that belong to applied artificial intelligence. A little wheeled robot
equipped with infrared sensors is our actor. On it there are applied some strategies to obtain the reactive behaviour
for unforeseeable obstacles avoidance. The reactive function is a mapping on the perceptual states set with values in
the action set. A rule base perception action is obtained. The building of this is tackled using a genetic algorithm as
well as by reinforcement learning.To the mobile robot equipped with this ability the navigation skill is attached so
that it is able to navigate from a start point to a goal one by dead reckoning by odometry. A control system based on
two microcontrollers running in parallel and changing messages between each other is the hardware on which the
control strategies are applied. Some results obtained by simulation of the developed strategies are presented.

Brief Biography of the Speaker: Senior researcher Sergiu-Boris Cononovici graduated as an engineer from the
Polytechnic Institute Bucharest, the Faculty of Electronics and Telecomunications. He received his PhD degree in
the Theory of Mechanisms and Machines from the Institute of Physics and Materials Technology in Bucharest in
1979. He joined the Institute of Solid Mechanics of the Romanian Academy in 1967. From 1979 he has been
involved in research on robotics and between 1979 and 2000 he was, as robotics project coordinator, at the head of
the Robotics Group. In 1985 the Central Institute of Physics Bucharest awarded his research team a prise for the first
Romanian industrial painting robot. His research interests include robot control systems, sensor based control,
applied artificial intelligence, fuzzy control, genetic algorithms, autonomous mobile robots. Starting with 1996 he
has been president of the Bucharest branch of the Romanian Society for Robotics (ROMSIR).
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Plenary Lecture V
Predictive control strategies for image based visual servoing of robot manipulators

Professor Corneliu Lazar
Vice-Dean of Automation and Computers Faculty,
Technical University “Gh.Asachi” lasi,
ROMANIA
E-mail: clazar@ac.tuiasi.ro

Abstract: There is significant motivation to provide robot manipulators with improved autonomy using image based
visual servo (IBVS) control. In classical approach, an image Jacobian matrix maps image space errors into errors in
Cartesian space. Then, a simple proportional control law can be applied guaranteeing local convergence to a desired
set point. This control strategy can not deal with delays due to image acquisition and processing and nonlinear
constraints such as joint limits and actuator saturation or visibility constraint. In this paper, an IBVS control
architecture based on model predictive control (MPC) is presented considering the direct dynamic model of the
robot as a Virtual Cartesian Motion Device (VCMD), its joint and torque limits, the camera projection model and
the visibility constraint. Considering the VCMD and camera models, the plant model of the visual servo open-loop
was derived and, based on it, two predictive control strategies were developed. First, the control approach uses the
Generalized Predictive Controller (GPC) to improve accuracy along trajectories in Cartesian space by employing
information on the future reference. The second strategy is a predictive control algorithm based on EPSAC
(Extended Predictive Self Adaptive Controller) which can take into account the nonlinearities of the plant model.
The effectiveness of the predictive control strategies are successfully validated by simulations and with real-time
experiments on a 6 DOF industrial robot manipulator.

Brief Biography of the Speaker: Corneliu Lazar received his M.Sc. degree in electrical engineering from The
Technical University of lasi in 1976. In 1991 he received Ph.D. degree in automatic control from the same
university. Since 1997 he has been a Professor of Control Engineering in The Department of Automatic Control and
Applied Informatics at Technical University of lasi. His research interests include control engineering, predictive
control and visual servoing systems. He is a member of IEEE.
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Plenary Lecture VI
Numerical Algorithms for Analysis and Synthesis of Distributed Parametersystems in
Engineering

Professor lon Carstea
University of Craiova,
ROMANIA
E-mail: incrst@yahoo.com

Abstract: In practical engineering analysis and synthesising the best engineering solution to a given design problem
are of great interest. This lecture presents numerical algorithms for analysis and synthesis of distributed-parameter
systems with direct applications in electrical engineering. The algorithms are developed in the context of the finite
element method both for conventional and advanced computers. Many works in the professional literature present
the algorithms for analysis and synthesis of the systems described by the partial derivative equations. In our work we
present a general class of distributed-parameter systems with emphasis on continuos parabolic — elliptic problems in
a two-dimensional space. Optimisation methods have been efficiently developed and applied to electromagnetics
and mechanics. Unfortunately, the methods developed always deal with single systems. The reality is the coupled
problems exist and are complex because of the critical design parameters are in both systems.
Our paper is structured in two parts: Analysis of distributed parameter systems, Synthesis of distributed parameter
systems using both boundary and distributed (internal) commands. The most popular approach for the solution of an
optimal control problem utilises the variational calculus for the development of necessary conditions for optimality.
We consider constrained problems and Lagrange’s multipliers method. Since the necessary optimality conditions are
distributed, their use in the development of numerical algorithms requires that they be discretized both in space and
time. The finite element method is an attractive alternative to the well-known finite difference method for numerical
analysis and synthesis of many problems that arise in engineering and science. The lecture demonstrates the
applicability of the finite element method to numerical simulation of the distributed parameter systems with
emphasis on the engineering problems. The optimal command is found by gradient techniques for constrained
problems. We use sensitivity analysis that proved to give a proper design in terms of computational efficiency.
For large-scale systems we apply the domain decomposition techniques. The decomposition is guided by physical
considerations in the context of the finite element method. Finally, we consider some practical examples from
engineering, with emphasis on coupled models for magneto-thermal and electro-heating applications. We present
some numerical experiments where we try to compute the solution of a problem with a desired level of accuracy and
at the same time minimising the computational resources.

Brief Biography of the Speaker: The speaker is an Assoc. Professor at the Computer Engineering and
Communications Department, Faculty of Automatics, Computers and Electronics, University of Craiova, Romania.
He has a BSc and MSc in Automatics from the University of Craiova, Romania. He has a Ph.D. in Automatics from
the University of Ploiesti, Romania. Also, he has a BSc and MSc in Mathematics from the Natural Sciences Faculty,
University of Craiova, Romania. He was director of the research projects supported by international grants at
University of Houston (USA)- 6 months (Fulbright Grant), at the University of Coimbra, Portugal — 9 months
(NATO grant), at the Polytechnics of Milano, Italy- 4 months (a CNR-NATO grant). In 2004 he was invited at the
Mathematics Department, University of Trento, Italy, for 2 months. lon Cérstea published 10 books in the area of
programming languages, advanced computers and CAD of the electromagnetic devices. He is the co-author of the
book FINITE ELEMENTS in WSEAS Press, 2007. He is the author of more than 130 papers in revues, scientific
journals and international conference proceedings. He is a reviewer for several WSEAS International Conferences
and was a member in many international scientific committees. In the year 2007, he was Plenary speaker and chair
at the WSEAS Conferences from Arcachon (France) and Venice (ltaly). His research interests include parallel
algorithms for numerical simulation of the distributed-parameter systems, software products for coupled and inverse
problems in engineering, domain decomposition method in the context of the finite element method.

ISBN: 978-960-6766-77-0 19 ISSN 1790-5117



9th WSEAS International Conference on AUTOMATION and INFORMATION (ICAI'08), Bucharest, Romania, June 24-26, 2008

Plenary Lecture VII

Identification in Sensor Networks

Prof. Constantin Volosencu
Automatics and Applied Informatics Department,
Faculty of Automatics and Computers,
“Politehnica” University of Timisoara,

Bd. V. Parvan nr. 2, 300223, Timisoara,
Romania
E-mail: constantin.volosencu@aut.upt.ro
Website: http://www.aut.upt.ro/~cvolos
Phone: +40.(0)724369136

Abstract: In the last years sensor networks have proved their huge viability in the real world, even if their resources
in terms of energy, memory, computational power and bandwidth are strictly limited. One of the important problems
related to the usage of wireless sensor networks in harsh environments is the identification of the states of the
physical variables in the field based on the measurements provided by the sensors. The sensor networks allow the
usage of the multivariable estimation techniques in distributed systems. The paper presents a short survey of some
identification techniques and some characteristics of the sensor networks. Some examples of applications of
modeling of distributed systems in sensor networks and identification based on multivariable identification with
auto-regression and neural networks are presented.

Brief Biography of the Speaker: Constantin Volosencu graduated in 1981 “Traian Vuia” Polytechnic Institute of
Timisoara, as an engineer in automatics and computers. He is doctor in control systems from 2000, and Professor
since February 25, 2008. He has interests in linear control systems, fuzzy control, neural networks, control of
electrical drives, modeling, identification and simulation and sensor networks. He is the author of 9 books, over 80
papers published in journals and conference proceedings, manager of over 30 research projects. Constantin
Volosencu worked for 9 years in the mechanical industry, were he developed control equipments for a large scale of
machineries, which are the objects of 27 patents.
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Plenary Lecture VIII
A Survey of Some Automotive Integrated-Starter-Generators and their Control

Assoc. Prof. Dorin Dumitru Lucache
Electrical Utilizations,

Electric Drives and Industrial Automation Department,
Faculty of Electrical Engineering,
“Gh.Asachi” Technical University of lasi,

Bd. D.Mangeron nr. 53, 700050, lasi,
Romania
E-mail: lukake@tuiasi.ro
Website: http://www.ee.tuiasi.ro/~euedia/dlucache.htm
Phone: +40.(0)740-256827

Abstract: Integrated starter generator (ISG) uses one machine to replace conventional starter and alternator onboard
vehicles and provides greater electrical generation capacity and improves the fuel economy and emissions.
The main requirements of the ISG control are to ensure: the necessary cranking torque as starter in the most unfavorable
conditions; a constant output voltage irrespective of the input speed (typically between 600 and 8000 rpm) and load,
as generator; a high efficiency as generator in the speed range of 600...4000 rpm that corresponds both to 14 and V8
engines; an acceptable cost. The idea is not new, but needs a high complexity control system because of the
differences between motoring and generating regimes, so that only modern motors and high-developed power
electronics and digital signal processors made it practically possible.
This presentation reviews the challenges and opportunities brought by the integration of the internal combustion
engine and ISG into a single power unit. The structure evolution, material enhancement, and major design
challenges are discussed. The electric motors types that are suited to play the role of an ISG are mostly the
alternating current motors and their control algorithms are analyzed and exemplified.

Brief Biography of the Speaker: Dorin-Dumitru Lucache received the M.S. and Ph.D. degrees from the
"Gh.Asachi” Technical University of lasi, Romania, in 1986 and 2001, respectively, both in electric engineering. He
received also the M.S. in Mathematics and Bussines Administration from the "A.l.Cuza” University of lasi,
Romania, in 1994 and 2007, respectively. From 1986 to 1992, he worked as project engineer in the Land Works
Execution and Exploitation Industry, lasi, Romania and as research engineer in the Building-Resistance National
Research Institute, lasi, Romania. Beginning 1992 he becomes a member of the "Gh.Asachi” Technical University
of lasi, Romania, currently acting as Assoc.Professor and Scientific Secretary of the Faculty of Electrical
Engineering. He is a Member of IEEE, of AGIR (General Association of Engineers of Romania) and of CETR
(Technical Experts Council of Romania). He was chairman of some sections in national and international
conferences and organizing committee chairman of three international conferences held in lasi, Romania and
Chisinau, Rep. Moldavia. Research fields of interest: permanent-magnet electric machines, magnetic bearings,
electric lighting and heating, mild-hybrid electric vehicles, motion control. Author/ co-author of more than 80
scientific papers, published in scientific journals and/or presented at international/national conferences and 2 books
published in Romania. Coordinator/ member of the executive team of over 12 research and education grants, at
national level.
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Plenary Lecture IX
Adapting a Blowdown Type Wind Tunnel for Ground Effect Simulation Tests

Prof. Richard Selescu

Department of Aerodynamics,

“Elie Carafoli” National Institute for Aerospace Research — INCAS,
Bucharest, Sector 6, Bd. luliu Maniu, No. 220, Code 061126,
ROMANIA
E-mail: rselescu@aero.incas.ro
Website: http://www.incas.ro

Abstract: In the paper are shortly presented the main results of some researches performed by the author regarding
the adapting of an intermittent (blowdown type) wind tunnel for testing models of terrestrial (road transportation)
vehicles, (air) vehicles with ground effect, or which evolve in the ground proximity (the cases of aircraft take-off
running and lift-off), as well as for aircraft half models testing (the so called “reflection-plane testing”). This new
obtained installation includes a large series of automatic systems (mechanical, measuring and driving), which must
accomplish all the envisaged testing requirements. The essential advantage of this kind of solution, with respect to
that of a continuous closed (usually nonpressurized) wind tunnel adapting, consists in obtaining much larger values
of the test Reynolds number, given by the correspondingly higher values of the stagnation pressure (in the
blowdown wind tunnel settling chamber). So far, as we know, nowhere in the world has been considered the
problem of adapting a pressurized intermittent type wind tunnel to aerodynamic tests with correct ground effect
simulation. The main part of this adaptation is the moving belt mechanical system (considered to be installed at the
floor of the modified wind tunnel three-dimensional transonic test section), whose task is to assure the elimination of
the velocity nonuniformity effect, introduced by the boundary layer on the respective wall of the wind tunnel,
without any irreversible alteration of the geometry and kinematics of the installation above.

Brief Biography of the Speaker: Senior researcher Richard Selescu graduated as an engineer from the Polytechnic
Institute Bucharest, the Faculty of Mechanics, Department of Aircraft Engineering in 1970. He is working in the
National Institute for Aerospace Research “Elie Carafoli’” — INCAS, Department of Aerodynamics, at the Trisonic
Wind Tunnel Laboratory. He received his PhD degree in Aerodynamics and Fluid Mechanics at the Aerospace
Engineering Faculty of the “Politehnica” University Bucharest in 1999. Among the research fields of interest, he
approached the analytic modeling in aerodynamics, fluid mechanics and magnetofluid dynamics. Thus, he
introduced the following nomenclature: the isentropic surfaces and a 2-D velocity quasi-potential function on these
surfaces (in fluid mechanics); a new physical quantity - the MHD vector and its vector lines (in magnetofluid
dynamics); the tronconical flow (in the supersonic aerogasdynamics); the similarity depth for satisfying the gas-
hydrodynamic analogy (in the supercritical hydrodynamics).
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