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Preface

This year the 9th WSEAS International Conference on SIGNAL PROCESSING, ROBOTICS
and AUTOMATION (ISPRA '10) was held at the University of Cambridge, UK, February 20-
22, 2010. The conference remains faithful to its original idea of providing a platform to discuss
signal processing, fast algorithms, higher order spectrum analysis, speech production and
perception, psychoacoustics, machine vision, computed imaging, evolutionary computation,
robotics, kinematics, dynamics and control of robots, teleoperation, man-machine systems,
cybernetics, automation, circuits and electronics for control, chemical processes control, virtual
reality for automation, machines and mechanical engineering, unmanned vehicles etc. with
participants from all over the world, both from academia and from industry.

Its 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 this conference 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.

A Conference such as this 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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Plenary Lecture 1

Fault Detection and Diagnosis of Distributed Parameter Systems Based on Sensor
Networks and Artificial Intelligence

Professor Constantin Volosencu
Department of Automatics and Applied Informatics
Faculty of Automatics and Computers
“Politehnica” University of Timisoara
Bd. V. Parvan nr. 2
Timisoara, 300223
Romania
E-mail: constantin.volosencu@aut.upt.ro

Abstract: This paper presents some approaches on the new applications in fault detection and diagnosis emerged
from three powerful concepts: theory of distributed parameter systems, applied to large and complex physical
processes; artificial intelligence, with its tools fuzzy logic and neural networks; and the intelligent wireless ad-hoc
sensor networks. Even with their limited resources of energy, memory, computational power and bandwidth sensor
networks have large and successful applications in the real world. They may be placed in the areas of distributed
parameter systems and they may be seen as distributed measuring sensors for the physical variables of distributed
parameter systems. Fault detection and diagnosis in distributed parameter systems became more easily and more
performing using these concepts. The paper presents some applications in fault detection and diagnosis based on
fuzzy logic and artificial neural networks. Fuzzy logic allows the treatment of physical variables by human reasoning
on operator knowledge, with fuzzy concepts of membership functions. Neural networks allow treatment of large and
complex systems with many variables by learning and extrapolation. Using sensor networks multivariable estimation
techniques may be applied in distributed parameter systems.

Brief Biography of the Speaker:

Prof. Constantin Volosencu graduated in 1981 the Faculty of Electrotechnics, “Traian Vuia” Polytechnic Institute of
Timisoara, Romania, as an engineer in automatics and computers and he is doctor in control systems at “Politehnica”
University of Timisoara. In present he is professor at “Politehnica” University of Timisoara, Faculty of Automatics and
Computers, Department of Automatics and Applied Informatics. His research interest is in linear control systems,
fuzzy control, neural networks, control of electrical drives, modelling, simulation, identification and sensor networks.
He is author of 9 books and more then 100 scientific papers, published at international conferences and journals. He
was manager of over 30 national an international research projects.

Constantin Volosencu worked from 1981 to 1990 at “Electrotimis” Enterprise Timisoara, in the field of the control
systems for industrial machines, where he developed control equipments for a large scale of machineries, which are
the objects of 27 patents.
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Plenary Lecture 2

New Approach for Pre-processing and Efficient Archiving of Scanned Documents

Professor Roumen Kountchev
Faculty of Telecommunications
Technical University of Sofia
Bulgaria
E-mail: rkountch@tu-sofia.bg

Abstract: Problems concerning the efficient archiving of scanned documents are some of the major contemporary
challenges in this area. The standards for still image compression JPEG and JPEG 2000 are very efficient when
natural images are processed, but they are not as good for texts and graphics: for relatively high compression ratios
the quality of the restored images is significantly deteriorated. The efficient compression and correspondingly —
archiving of documents’ images requires a more flexible approach adapted to the peculiarities of the processed
images. Additional problems arose when compound images, containing texts and pictures have to be processed. The
best solution is each part to be processed so that to obtain maximum efficiency.

A new approach for efficient archiving of scanned documents, comprising texts and pictures, is presented in this
lecture. The offered approach presumes to compress the pictures and the texts in different way: the pictures - with
lossy coding based on decomposition, called Inverse Difference Pyramid (IDP), and the parts, containing text
(graphics) — with lossless Adaptive Run-Length (ARL) coding.

The processing comprises the following main steps:

-Image preprocessing, comprising background filtration (aimed at noise removal), histogram analysis and
modification;

-Image segmentation — recognition of texts and pictures;

-Image compression — adaptive approach, which permits the pictures to be compressed with some kind of lossy IDP
compression and the texts — with lossless ARL coding.

The experimental results obtained for large number of example documents processed with JPEG, JPEG 2000 and
the new method prove the advantages of the presented adaptive approach. The same approach is very efficient for
archiving of old handwritten documents.

The presented approach is based in investigations and patents developed by the lecturer and his team at the
Technical University of Sofia, Bulgaria.

Brief Biography of the Speaker:

Roumen Kountchev, Ph.D., D. Sc. is a professor at the Faculty of Telecommunications at the Technical University of
Sofia, Bulgaria and the head of the Image Processing Laboratory.

His main areas of interest are: Digital image processing, Image compression, Multimedia watermarking, Video
communications via Internet, Pattern recognition and neural networks. He has 259 papers published in magazines
and proceedings of conferences; 12 books and books chapters, 20 patents, and participated in 46 scientific research
projects (in 38 projects he was the principal investigator).

He is the President of the Bulgarian Association for Pattern Recognition (BAPR), member of International Association
for Pattern Recognition (IAPR), member of editorial board of “International Journal of Reasoning-based Intelligent
Systems” (IJRIS), member of the Scientific Expert Commission of Bulgarian Ministry of Education and Science;
President of the Technological Council of Bulgarian National Radio, member of the Higher Attestation Commission of
the Council of Ministers of Bulgaria.
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Plenary Lecture 3

On the Mechanical Systems Processed by Infrared Thermography Combined with Wavelet
Transform

-

Professor Vincenzo Niola
Department of Mechanical Engineering for Energetics
University of Naples Federico Il
Via Claudio 21, 80125 Naples
Italy
E-mail: vincenzo.niola@unina.it

Abstract: The industrial plants are continuously monitored in order to maximize the performance, in terms of quality
and productivity.

Nowadays, the study is also steered to their capability of working without any interruption or, at least, without
unwanted interruptions.

One can easily understand that this aspect of the research is synergistic to the previous one because the reduction of
unproductive time of machines increases the time available for production.

The predictive maintenance is based on methods and techniques which are still evolving rapidly, even on a
consolidated basis; the approach to the evaluation of economic benefit deriving from its application deserves a
particular attention.

The results achieved by the application of infrared thermography (IT) encourages for monitoring mechanical systems.
In fact, it provides a complete representation of effective working conditions, putting out of sudden failures and
allowing better planning of any technical intervention.

The measurement of radiation emitted from any kind of material, equipment or plant, performed by using IT, provides
the corresponding heat map. The analysis of surface thermal fields allows to detect fractures and / or anomalies that
may occur during the working process. In fact, every worn or not properly lubricated mechanism tends to overheat
before reaching the fault.

A thermographic survey can identify such overheating since its onset and the related thermal assessment should
provide the alarm before the fault occurs.

The observation of the images as well as the evolution of raw data does not provide any information on possible
anomalies connected to the monitored object. Therefore, it is quite evident that the thermographic analysis, by itself,
does not provide sufficient evidence to predict any anomalies related to the observed system. Then, starting from this
sequence of data it is already possible to obtain interesting information by applying the Wavelet Transform both to
thermographic images and to numerical vectorial sequence. In particular, it is possible to evaluate and to take out the
information characterizing the pattern of the signal as well as morphological features and mean dynamics, related to
the various epochs.

Brief Biography of the Speaker:

Vincenzo Niola is professor of Applied Mechanics at Naples University Federico Il since 31 march 1987. After he got
an Univerisity Degree in Mechanical Engineering, he started in january 1978 didactics activity as helper at course of
Applied Mechanics and Machines et as member of their committee of examination. Since september 1979 he carried
on that collaboration as owner of a scholarship from C.N.R. (National Research Council). Since december 1981 to
march 1987 he was a researcher carrying on the practice course for Applied Mechanics, taking a part at examination
meeting and working as proposer in many degree thesis. Since 1981 to 1984 he carried on his didactics activity as
university teacher for Bioengineering course of locomotive apparatus at Orthopaedy and Traumathology
specialization school of 2th Department of Medicine and Surgery of Naples University. Since 31 March 1987 is
professor of Applied Mechanics at Naples University Federico Il, and since A.A. 86/87 to A.A. 92/93 he carried on the
Applied Mechanics and Machines course for electronic engineers, and since A.A. 93/94 to today carry on the Applied
Mechanics course for computer science engineers. Since A.A. 88/89 to 89/90 he carried on as supply teacher the
Applied Mechanics course for building engineers at Salerno Engineering University. By A.A. 94/95 to A.A. 97/98 he
carried on as supply professor Tribology course at Naples University Federico Il. By A.A. 2001/2002 he holds the
chair of Applied Mechanics for University Degree of "Orthopaedic Technician" at 2th Department of Medicine and
Surgery of Naples University. Since A.A. 2005/2006 is professor of Tribology and of Complements of Mechanics.
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During this years Prof. Vincenzo Niola has been the chairman of his courses examination meetings, and was
proposer of many degree thesis.. During his activity Prof. Vincenzo Niola was owner of financings from MURST and
(in past and present) cooperate scientifically with research corporation and national industries (MERISINTER,
MONTEFLUQOS, INDESIT, ALENIA, C.I.R.A)). He's scientific member of Naples research unit for PRIN 2003. He's
fellow of Italian Association of Theoretical and Applied Mechanics (AIMETA). He's member of IFToMM Linkages on
cams committee. He belongs to the International Scientific Committee of the "World Scientific and Engineering
Academy and Society (WSEAS). He is President of the WSEAS ltaly Chapter on the "Analysis of the Mechanical
Systems". He was been Chairman and "invited author" in some session of Internatinal Conferences. He's author of
more than 130 national and international papers.
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Plenary Lecture 4

Correlated and Interconnected Analyses for Human Walking and Standing Biomechanical
Behavior

Professor Mihaela loana Baritz
University Transilvania of Brasov
Fine Mechanics and Mechtaronics Department
B-ul Eroilor nr.29, 500036 Brasov
Romania
Email: mbaritz@unitbv.ro

Abstract: Biomechanical analyses upon the human body are very important within the field of rehabilitation and
locomotion recovery procedures, having a significant impact upon the efficiency and development of the objective
investigation and assessment methodologies.

In this paper | presented a series of analyses performed in complex investigation structures aiming each time at the
establishment of an advanced non-invasive and objective methodology suitable for every type of locomotion
malfunction. At the same time we intended the assessment of these malfunctions in connection with other
physiological parameters, which do not present deflections from the normal status. We aimed at the conception of the
investigation and experimental methodology structure in correlation to the information obtained from the physiological
analysis devices upon the human body with those obtained from the measuring equipments (Kistler force plate type-
forces and torques on three directions, highspeed videocam, thermovision videocam etc)).

Human gait is the result of interactions between both internal and external factors.

During gait performance almost all the components of the human body are involved (nervous system, vestibular
system), but especially the inferior limbs connected by pelvis. All the joints of the pelvic area are strained during gait,
but also during static posture in a more or less intense way.

The objective clinical examination of the gait or standing position represents an important study of clinical semiology,
being necessary in acknowledging the pathology of certain afflictions and symptoms. It must be performed on a flat
ground, especially climbing up and down the stairs, in normal parameters of the recording conditions (temperature,
environment, humidity, atmospheric pressure) but also at different moments of the day (morning, noon, evening).
Normal gait, normal contact of the pelvic area with the ground may be modified by a multitude of acquired or
congenital afflictions. In order to define each type of pathological gait we have to examine at first the entire kinematic
chain of the pelvic member (from the coxal-femoral joint to the foot) and also simulate it on computer software. Thus,
secondary modifications show up, at the level of the coxal-femoral joint, due to some older pathology or to some
fracture lesions or ageing process. The designed and developed structure during this research is based on the
human gait analysis considering the situation of changing the displacement surface level (stairs) for neural - motor
disabled persons in different stages of the treatment (before, during and after the medical and physical recovery
treatment), researching the evolution of the human body and the effect of these procedures.
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