


© 2007 IEEE 
 
 
 
 
© 2007 IEEE. Personal use of this material is permitted. However, permission to 
reprint/republish this material for advertising or promotional purposes or for creating new 
collective works for resale or redistribution to servers or lists, or to reuse any copyrighted 
component of this work in other works must be obtained from the IEEE. 
 
 
 
Additional copies of this CD may be purchased at:  
IEEE Conference Publications Management Group 
445 Hoes Lane, Piscataway, NJ 08854 
phone: +1 732 562 3872, fax: +1 732 981 1769 
e-mail: confpubs@ieee.org 
 
 
 
For technical support: 
Conference Catalysts, LLC 
+1 785 783 5520 – Phone 
+1 785 537 3437 – Fax 
cdyer@conferencecatalysts.com



     

   

  

IMTC/2007®
 

  

  

 

  

 
 

2007 IEEE Instrumentation and Measurement Technology 
Conference Proceedings 

Synergy of Science and Technology in Instrumentation and 
Measurement 

 

Warsaw Marriott Hotel, Warsaw, Poland, May 1-3, 2007 
 

 



i 

Table of Contents 
 

General Chair’s Welcome                    ii 

Keynote Lecture                   iv 

Plenary Poster Session                  v 

IMTC 2007 Tutorials                    vi 

Awards and Distinctions                   vii 

IMTC 2007 Sponsor and Patrons                 xv 

IMTC 2007 Executive Committee                  xvi 

IMTC 2007 International Board of Advisors                 xvii 

IMTC 2007 Technical Program Committee                 xvii 

IMTC Board of Directors                   xx 

IMTC Tradition                   xxi 

I2MTC 2008 Call for Papers                   xxii 

IEEE Instrumentation and Measurement Society               xxiii 

Officers                    xxiii 

Administrative Committee                  xxiv 

Editors                    xxv 

Standing Committee Chairs                  xxvi 

Technical Committee Chairs                 xxvii 

IMTC 2007 Technical Program Tracks & Sessions      1 

Technical Sessions – Tuesday, May 1, 2007      1 

Technical Sessions – Wednesday, May 2, 2007      22 

Technical Sessions – Thursday, May 3, 2007      43 

Author Index           68 

 



ii 

Welcome Message 
 
Roman Z. Morawski, IMTC 2007 Chair 
 
Dear Participants and Guests of IMTC 2007! 
 

It is with great pleasure that I welcome you to Warsaw, the 
capital of Poland. We are here for the 24th IEEE 
Instrumentation and Measurement Technology Conference 
IMTC 2007 – an annual international meeting of experts in the 
field of measurement science, technology and applications. 
The theme of this edition of IMTC is Synergy of Science and 
Technology in Instrumentation and Measurement. It has been 
chosen to emphasize a particular importance of the 
consolidation of scientific and technological efforts in the 
domain of measurement and instrumentation. On the one hand, 

there is nothing more practical for the development of new methods and techniques 
of measurement than a good theory; on the other – the practical implementation of 
the best methods and techniques of measurement is unthinkable without adequate 
technological means referring to new materials and sophisticated manufacturing 
processes. The theme of IMTC 2007 has been also chosen in reference to the best 
traditions of the Polish academic milieu in the development of scientific fundamentals 
of instrumentation and measurement. 
 
After IMTC 2001, held in Budapest, IMTC 2007 is the second flag-ship conference of 
the IEEE Instrumentation and Measurement Society held in a country of Central 
Europe which 18 years ago regained its political sovereignty after a 50-year-long 
trauma of totalitarian regimes, in a country that despite that historical experience has 
never lost its intellectual and spiritual identity. Warsaw, a capital of this country, is 
today an exciting venue: a city full of history and cultural institutions, well known also 
for its establishments of performing arts and gastronomy. Warsaw is today an ideal 
setting, not only for discussing new developments in research and engineering, but 
also for meeting old friends and new colleagues from all over the world in a 
congenial and relaxing atmosphere.  
 
The IMTC 2007 technical program has been composed of carefully selected items: 
ca. 450 oral and poster presentations of high-quality papers, selected out of ca. 700 
submissions received from all over the world. The selection was based on the results 
of a peer review process accomplished in a very disciplined way by the members of 
the IMTC 2007 Technical Program Committee. The technical program of IMTC 2007 
encompasses a number of important events and activities. It will be opened by 
Ryszard S. Jachowicz with a keynote lecture entitled MEMS in metrology, metrology 
in MEMS. According to the IMTC tradition, the conference program has been 
structured in several parallel tracks of both oral and poster sessions, scheduled in 
such a way as to avoid overlapping of sessions on related topics. A number of 
special sessions have been solicited, organized, and will be chaired by well-known 
scholars from international industrial and academic milieus.  
 
On behalf of the IMTC 2007 Executive Committee, I wish to thank the authors for 
submitting their papers and sharing their scientific findings with the international 
instrumentation-and-measurement community. This conference would not have been 
possible without the tireless efforts of the special session organizers, and the 
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invaluable dedication of the reviewers who are the cornerstone of any technically 
sound program. I would like to thank them all for their work, especially for their 
comments and suggestions that enabled the IMTC 2007 Technical Program Chairs 
to choose the best papers, and helped the authors to further improve the quality of 
their contributions. Taking advantage of this opportunity, I would also like to 
acknowledge the organizational support of some Polish institutions. First of all, I 
would like to thank the authorities of Warsaw University of Technology who kindly 
accepted and supported the functioning of the IMTC 2007 Executive Committee at 
its three organizational units: Faculty of Electronics and Information Technology, 
Faculty of Electrical Engineering, and Faculty of Physics. Next, I would like to 
acknowledge the support of the authorities of Gdynia Maritime University, and of 
Military University of Technology. The organization of such a reputable, large event 
as IMTC 2007 has been a complex task. I would like to take this opportunity to thank 
my colleagues, members of the IMTC 2007 Executive Committee, for their volunteer 
efforts that have made possible the accomplishment of this task. 
 
Dear Participants and Guests of IMTC 2007! 
 
The Conference is about to begin. You are now in a position to enjoy the fellowship 
of colleagues and experts and to pass free time in a new exciting environment. I wish 
you a very nice stay in Warsaw and beneficial participation in the Conference. Let it 
be a success! 



iv 

Keynote lecture 
 

The invited IMTC 2007 keynote lecture 

 MEMS in metrology, metrology in 
MEMS 

 by 

Ryszard S. Jachowicz 

Warsaw University of Technology 

Poland 

The demand for measurements is as old as human civilizations. At their very beginning, 
measures were very primitive: day, half a day – for time interval; foot, stadium – for length or 
distance. During centuries, many measurement units have been established, and many 
metrological tools or metrological systems have been developed. However, the most 
significant progress in this domain has been achieved during the XXth century. By the end of 
that century, it was not a problem, in most of cases, to accurately measure any particular 
physical or chemical quantity. The problem was rather related to manufacture measurement 
systems in high volume: the pressure appeared to produce them cheaper, and at the same 
time to make them more reliable, more stable in time and more repeatable. 

Specialized microsystems, developed for many physical or chemical quantities, meet all 
those requirements very well in many cases, such as acceleration sensors, gyroscopes or 
pressure sensors. Microsystems for some other applications have a great potential to meet 
those requirements. The operational power of microsystems is mostly related to the 
integration of four devices important for any measurement system: a sensor (or a sensor 
matrix), a unit of control and advanced signal processing, an actuator (or an actuator matrix) 
and an interface to an outer system – all on a single chip. This is possible due to the 
advancements of micro- and nanotechnology, and in particular to the development of 
microsystems labeled with the acronyms MEMS (Micro Electro Mechanical Systems) and 
MOEMS (Micro Opto Electro Mechanical Systems). The progress in the domain of above-
mentioned technologies enabled the design of micromechanical devices – actuated by 
electrostatic, thermal or piezoelectric means – whose response time is in the range of 
microseconds or milliseconds, and whose energy consumption is very small. 

The IMTC 2007 keynote lecture is intended to present a review of the newest advancements 
of microsystem technology for measurement applications. A broad overview of many newest 
developments in MEMS technology will be discussed: microgyroscops, atomic force 
microscope sensors, microsystems for medical applications, artificial ears and eyes, labs on 
a chip, MEMS frequency standards, microspectrometers, and many others. 

During the manufacturing of various MEMS, very often it is necessary to test their geometry, 
mechanical or material parameters. In particular, some linear dimensions, deflections, stress 
distributions, heat transfer and temperature distributions are important for MEMS structure 
validation or improvement. Some examples of measurement techniques for microscale will 
be also demonstrated and discussed in the IMTC 2007 keynote lecture. 
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Plenary Poster Session 
 
The Plenary Poster Session is scheduled for May 2, 2007, 4:00-5:30PM. The program of this 
session includes papers which by nature are predestined for poster presentation and which 
may attract general interest due to the topics they refer to. During the session, wine and 
cheese will be offered to the attendees. 
 
Panel Discussion - Extending the Frontiers of Space Measurement 
 
The panel discussion will be part of the Special Session Space – Frontiers of Measurement 
scheduled for May 3, 2007, 4:00-5:30PM. It will be facilitated by Brian C. Wadell (Maxim 
Integrated Products, USA), John Schmalzel (Rowan University/NASA Stennis, USA), Kim 
Fowler (CoolStream, USA) and Reza Zoughi (University of Missouri-Rolla, USA).  
 
Abstract: There is a resurgence in space exploration activity. In 2004, the US announced 
plans to return to the moon by 2020. Supporting this new mission requires a new generation 
of launch and exploration vehicles. Recently, China's space program has placed astronauts 
into orbit and is planning crewed lunar exploration missions by the end of the next decade. 
The remarkable photographs returned by the Mars rovers and the longevity of the rovers 
have underscored the promise of autonomous exploration vehicles. Rutan's company, 
Scaled Composites, won the X Prize in 2004; we may be on the brink of a new wave of 
commercial and tourist access to space. Panelists will provide brief position statements 
amplifying the unique aspects of their work as they relate to significant challenges of 
measurements in support of space exploration. The discussion led by the panel will explore 
the ramifications for the measurement community. During the remaining portion of the 
session, panelists and session attendees will discuss mechanisms for furthering technical 
interchange at future conferences and workshops. 
 
Informal Discussion and Reception - Women in Engineering   
 
This event – scheduled for May 1, 2007, 3:30-5:30PM (room Sawa) – will be facilitated by 
Ruth A. Dyer (Kansas State University, USA). It will provide an informal networking 
opportunity for women scientists and engineers in academe, industry, and government. 
Anyone interested in promoting greater involvement of women in the I&M Society also will be 
welcome. Members of the Instrumentation and Measurement (I&M) Society Administrative 
Committee will attend and participate in the discussion. Attendees will have the opportunity 
to meet new colleagues, as well as share ideas and strategies with one another regarding 
career advancement. Topics that will be addressed include opportunities for greater 
involvement in the I&M Society; similarities and differences in the university and other 
workplaces in various countries and what we can learn from one another’s experiences; 
importance of mentoring and cultivating a circle of mentors; and suggestions from the 
participants as to how the I&M Administrative Committee can engage more women 
members and use their talents to enhance the I&M Society.   
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IMTC 2007 Tutorials 
 
Tutorials 
 
The IMTC 2007 tutorials are scheduled for April 30, 2007 (Monday), 8:30AM – 6:00PM (with 
time off for lunch). They will be held in the conference rooms of the Warsaw Marriott Hotel 
and in the lecture rooms of Warsaw University of Technology located nearby. They will 
provide concentrated instruction in selected fields of instrumentation and measurement. 
 
T1: ADC and DAC Architectures, Calibration, and Test 
FANG XU, Teradyne Inc., USA 
8:30AM – 12:00AM, room Wars 
 
T2: Data Acquisition and Fundamentals of Sensors 
John SCHMALZEL, Rowan University/NASA Stennis, USA 
8:30AM – 12:00AM, room Sawa 
 
T7: Metrology, Measurement Principles, Measurement Uncertainty 
Alessandro FERRERO, Politecnico di Milano, Italy 
1:30PM – 4:30PM, room Wars 
 
T8: Networked and Distributed Measurement Systems 
Kang B. LEE, National Institute of Standards and Technology, USA 
1:30PM – 4:30PM, room Sawa 
 
Technical Visits   
 
On May 4, 2007, the IMTC 2007 participants are kindly invited to visit two research 
laboratories at the Faculty of Electronics and Information Technology, Warsaw University of 
Technology. The tours of the Laboratory of Flow Measurements (room #018) will be guided 
by Grzegorz Pankanin from 10:00 AM to 12:00 noon. The tours of the Electronics Laboratory 
of High-Energy Physics (room #603B) will be guided by Tomasz Czarski from 10:00 AM to 
5:00 PM. Both laboratories are located in the building of the Faculty (indicated on the IMTC 
2007 map provided in the section VENUE of the IMTC 2007 website). 
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Awards and Distinctions 
 

Instrumentation and Measurement Society Award 
 
The I&M Society Award is given to an individual or group of individuals for outstanding 
contribution or leadership in advancing instrumentation design or measurement technique.   
 
The 2006 Society Award recipient is: 
 

 
 
 
Mel Siegel, Carnegie-Mellon University, School of Computer Science, 
Robotics Institute, Pittsburgh, Pennsylvania, USA.   
“For dedicated service to the I&M Society as Treasurer and for 
leadership as Co-Chair of TC-22, TC-27, TC-28 and TC-30.” 

 
 
 
Mel Siegel did his undergraduate work at Cornell University and his graduate work, leading 
to the PhD under Nobel Laureate John L. Hall at the University of Colorado - Boulder.  He is 
currently a faculty member in the Robotics Institute, School of Computer Science, Carnegie 
Mellon University, where he is the founding director of the Sensors, Measurement, and 
Control Lab.  His previous employment includes service in the US Peace Corps teaching 
physics and mathematics in Ghana, a post-doc at the University of Virginia, a professorship 
at the State University of New York - Buffalo, and an eight-year foray into industry with the 
specialty mass spectrometer system manufacturer Extrel, where he directed research, 
development, and applications.  At the Robotics Institute he and his students and colleagues 
conduct research at all levels of sensor and measurement science, from devices to 
instruments to systems to advanced sensor fusion software.  His interest in the human-
machine interaction aspect of robotics led also to substantial contributions to the field of 
three dimensional display systems, including innovations for which several patents have 
been issued.  At the robotics theory level, Mel has recently been studying energy and 
communication scaling issues, focusing especially on systems made up of very large 
numbers of very small sensor-carrying robots.  In addition to teaching courses in Sensing 
and Sensors regularly and Electromechanical Systems occasionally, Mel runs a professional 
masters degree program – Master of Science in Information Technology / Robotics 
Technology – with a distance education component that is part of Carnegie Mellon’s 
internationalization effort.  He is a Fellow of the IEEE, and is currently Treasurer of its 
Instrumentation and Measurement Society. 
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Instrumentation and Measurement Society Distinguished Service Award 
 
The I&M Society Distinguished Service Award is presented each year to an individual who 
has given outstanding service to the Society and to the profession.  
 
The 2006 Distinguished Service Award recipient is: 
 

 
 
 

Brian C. Wadell, Maxim Integrated Products, Reading, 
Massachusetts, USA 
 “For outstanding contributions in 15 years of membership on the 
Society Administrative Committee and for serving two terms as 
President of the I&M Society.” 

 
Brian C. Wadell graduated with a B.S.E.E. in 1981 and a M.Eng. in 1982 from Cornell 
University.  Although convinced after graduation that he would work with the budding digital 
audio industry, early high frequency projects expanded into a career or using his DSP, 
software, and analog design knowledge in microwave instrumentation, transmission lines, 
and signal integrity.   
 
Mr. Wadell’s career began with 12 years at Teradyne, Inc. where he designed the analog 
pin electronics for the first production tester of CCD image sensors used in consumer 
camcorders.  He architected the first DSP-based vector network analyzer (VNA) which 
included internal calibration standards, modulation, and source/measure capabilities per pin.  
While at Teradyne Mr. Wadell and his colleague, Dan Rosenthal, developed statistically-
based techniques to predict and eliminate intermittent failures in large ATE testers resulting 
in large savings of both time and effort for the company.  After Teradyne, Mr. Wadell started 
Guided Wave Solutions which consulted in the area of signal integrity, interconnects, and 
wrote microwave test software including the self-test software for the microwave test rack of 
the B-2 bomber.  In 1997 Mr. Wadell joined Trakus, a Boston startup, as V.P. Hardware 
Engineering, and later CTO, where he led the development of a microwave spread spectrum 
system used to track and measure the motion of hockey players in real time for sports 
broadcasts.  This system won the Popular Science Top 100 Technologies of 2000 award 
and was demonstrated live during NHL games.  Later projects developed instrumentation 
hardware and software for auto-racing, golf, and the Marathon.   
 
Brian is now a Strategic Planner at Maxim Integrated Products where he develops 
integrated circuits for handheld consumer products. 
 
Mr. Wadell is the author of the popular Transmission Line Design Handbook, he has been 
granted four patents in the areas of microwave packaging, VNA architecture, and sports 
tracking. 
 
Mr. Wadell has been an active member of the IEEE since his student chapter days where he 
helped prevent the Architecture School’s Dragon from entering the Engineering Quad.  He 
has been active in the IEEE Boston Chapter of I&M as IM Chapter Chairman, co-chairman 
of IMTC ’96, and instructor of the course “Practical Transmission Line Design in High Speed 
Systems.”  He has been active as a member of the Instrumentation and Measurement 
Society AdCom for 15 years including terms as Treasurer, VP Finance, two terms as 
President and where he currently serves as Senior Past President and Chair of the AdHoc 
Committee on Society Management.  He was elected IEEE Fellow in January 2003. 
 
Brian enjoys woodworking, backpacking and mountaineering, and is finally learning to play 
the piano.  He has been certified by SOLO as a Wilderness First Responder, and has level I 
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and II Avalanche Certification.  Most of all he enjoys spending his free time with his wife 
Valerie, and his daughter, Hailey Grace.   
 
 
 
 
 
 
Instrumentation and Measurement Society Outstanding Young Engineer Award 
 
The I&M Outstanding Young Engineer Award recognizes an outstanding young I&M 
member who has distinguished him/herself through achievements, which are technical, of 
exemplary service to the I&M Society, or a combination of both early in their career.  The 
nominee must not have reached their 39th birthday and must be an I&M member at the time 
of nomination. 
 
The 2006 Outstanding Young Engineer Award recipient is: 
 

 
 
 
Wendy Van Moer, Vrije Universiteit Brussel, Brussels, Belgium 
“For outstanding contributions to nonlinear circuit theory.” 

 
 
 
Wendy Van Moer (M’97-SM’07) was born in 1974 in Belgium. She received the engineering 
degree in telecommunication and doctoral degree in applied sciences from the Vrije 
Universiteit Brussel (VUB), in 1997 and 2001, respectively. 
 
In 1997 she received a research grant of the Institute for the promotion of innovation by 
science and technology in flanders (IWT). In 2002, she received a post-doctoral research 
grant of the same institute.  She has won Best Paper Awards for ARFTG in 1999, 2000, 
2001, 2005, and 2006.  
 
She is currently a part-time lecturer and post-doctoral researcher with the Electrical 
Measurement Department (ELEC), at the Vrije Universiteit Brussel. Her main research 
interests are nonlinear microwave measurement and modeling techniques. 
 
Ms. Van Moer has been a member of the IEEE since 1997 and was awarded Senior 
Member status in 2007.  She has served on numerous Program Committees organizing 
sessions for IMTC.  Ms. Van Moer is a reviewer for I&M Transactions and MTT Transactions 
as well as IMTC, MTT, ICT, and EUMC and NIST internal reviews. 
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Instrumentation and Measurement Society Career Excellence Award 
 
The I&M Career Excellence Award is awarded to recognize a lifetime career of meritorious 
achievement and outstanding technical contribution by an individual in the field of 
instrumentation and measurement.   
 
The 2006 Career Excellence Award recipient is: 
 

J. Barry Oakes, Retired, Sykesville, Maryland, USA 
 “For outstanding contributions to the I&M Society, including two 
decades of service as a member of the Administrative Committee, two 
terms as Society President, and holding most of the Society offices; 
for service to the IEEE as a member of the IEEE Board of Directors 
and as IEEE Vice-President for Education; and for a career of service 
to the Johns Hopkins Applied Physics Laboratory in the field of 
instrumentation for a multiplicity of programs.” 

J. Barry Oakes received his B.S. in Physics from Rensselaer Polytechnic Institute in 1949 
and the M.A. in Physics from the University of Michigan in 1950.  For the majority of his 
career he served on the Professional Staff at the Johns Hopkins Applied Physics 
Laboratory, acting as Section and Assistant Group Supervisor, S3S, from 1987 until his 
retirement. 
 
Mr. Oakes career technical contributions were widespread with publications covering clinical 
engineering, space electronics and systems, and transistor circuit design.  Mr. Oakes co-
authored the book Linear Vacuum Tube and Transistor Circuits (McGraw-Hill:1960), with 
A.J. Cote, Jr.  Mr. Oakes’ papers include transistor design for oscillators, pulse forming, IF 
amplifiers, and high stability oscillators in spacecraft.  He wrote the the “Electrical Safety” 
Chapter for the Handbook of Clinical Engineering (CRC Press:1980) and the chapter 
“Equipment Acquisition” in Principles and Practices for Clinical Engineering (Prentice 
Hall:1979).   
 
Mr. Oakes served his first term as President of the I&M Society in 1976 and has remained to 
this day an active contributor to both our Society and to the IEEE at large.  Joining the 
AdCom in 1974 he has since served as Treasurer, Vice President Finance, two terms as 
Society President, and numerous other Committees.  He was conference Chairman for 
IMTC 1989.  Mr. Oakes served on many IEEE Committees including USAB PCE Chairman, 
EAB Chairman, Vice President Educational Activities (1983-1984), TAB member (1981-
1982), Director Division II (1981-82), Chairman TAB Awards and Recognition Committee 
(1978-83).  He was a member of the IEEE Board of Directors from 1981 to 1984.  He 
received the prestigious IEEE Centennial Medal in 1984 and was named a Fellow of the 
IEEE in 1986.  He has been a member of Sigma Xi since 1986.  
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2007 IEEE Fellow Awards 
 
The IEEE Fellows Program was established to recognize and honor outstanding members 
for their significant accomplishments in the advancement or application of engineering, 
science, and technology and for their contributions to the mission of the IEEE: to advance 
global prosperity by fostering technological innovation, enabling members’ careers and 
promoting community worldwide. 
 
The IEEE Fellows are an elite group from around the globe.  The IEEE looks to the Fellows 
for guidance and leadership as the world of electrical and electronic technology continues to 
evolve. 
 
The Instrumentation and Measurement Society Fellows Identification and Evaluation 
Committees, currently led by Barry Oakes, identify candidates, gather references from their 
peers, and submit detailed applications to the IEEE Fellow Committee in a confidential 
process typically extending over several years.  After a further rigorous evaluation and 
selection process by the IEEE Fellow Committee, each year a slate of candidates for 
elevation to Fellow is proposed to the IEEE Board of Directors for approval. 
 
Per IEEE rules, the number of successful candidates, in any year, must not exceed one-
tenth percent of the IEEE voting membership on record as of 31 December of the preceding 
year.  This year only 268 Fellows were elevated from approximately 365,000 members.  
IEEE Fellows receive a certificate and pin. 
 
The Instrumentation and Measurement Society members elevated to Fellow in 2007 are: 

 

Tadeusz DOBROWIECKI, Budapest University of Technology and Economics, Budapest, 
Hungary  
for contributions to intelligent measurement systems, artificial intelligence, and identification 
of nonlinear systems 
 

Bio not available at time of printing. 

Photo not available at time of printing. 

 

 

Richard C. HOCHBERG, Computer Sciences Corporation, Arlington, 
VA, USA  
for leadership in engineering and management of advanced electronic 
systems 

 
 
Richard C. Hochberg (SM’88; Fellow’07), earned his Ph.D. in electrical and computer 
engineering at Kansas State University, Manhattan Kansas, USA, with research interests in 
the areas of instrumentation and fiber optic sensors in 1987.   Dr. Hochberg is an active 
member of IEEE and is serving as the Administrative Committee of the Instrumentation and 
Measurement Society.  He is also a Reviewer for the IEEE Transactions on Instrumentation 
and Measurement.  Dr Hochberg is employed by the Computer Sciences Corporation (CSC) 
as a Program Manager supporting the US Department of Defense in Arlington, Virginia, 
USA.  He has a wide range of experience in guided missiles research and development, and 
complex systems acquisition management.
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John W. SHEPPARD, ARINC Incorporated , Pasadena, MD, USA  
for contributions to system-level diagnosis and prognosis  

 

Dr. John Sheppard is an Assistant Research Professor in the Department of Computer 
Science at Johns Hopkins University. Recently, he was elected as an IEEE Fellow "for 
contributions to system-level diagnosis and prognosis." Prior to joining Hopkins, he was a 
Fellow at ARINC Incorporated in Annapolis, MD where he worked for almost 20 years. Dr. 
Sheppard is the founding director of the Numerical Intelligent Systems Laboratory at 
Hopkins where he performs research in Bayesian classification, factorial hidden Markov 
models, recurrent neural networks, and reinforcement learning. In addition, Dr. Sheppard is 
active in IEEE Standards activities. Currently, he serves as a member of the IEEE Computer 
Society Standards Activities Board and is the Vice Chairman of IEEE Standards 
Coordinating Committee 20 on Test and Diagnosis for Electronic Systems. He has served as 
co-chair of the Diagnostic and Maintenance Control Subcommittee of SCC20 and as an 
official US delegate to the International Electrotechnical Commission's Technical Committee 
93 on Design Automation. 

 

 

Reiner S. THOMA, Ilmenau University of Technology, Ilmenau, 
Thüringen, Germany  
for contributions to high-resolution multidimensional channel sounding  

 
 
Reiner S. Thomä, received the Dipl.-Ing. (MSc), Dr.-Ing. (PhD) and the Dr.-Ing. habil. 
degrees, in electrical engineering (information technology) from Technische Hochschule 
Ilmenau, Germany, in 1975, 1983, and 1989, respectively.  
 
From 1975 to 1988 he was a research assistant in the fields of electronic circuits, 
measurement engineering, and digital signal processing at the same university. His research 
topics where in surface acoustic waves filter design and FFT spectral analysis. From 1988 to 
1990 he was a research associate at the Akademie der Wissenschaften der DDR (Zentrum 
für Wissenschaftlichen Gerätebau). During this period he was working in the field of radio 
surveillance. In 1991 he spent a three month sabbatical at the University of Erlangen-
Nürnberg (Lehrstuhl für Nachrichtentechnik). 
 
Since 1992 he has been a Professor of Electrical Engineering (Electronic Measurement) at 
Technische Universität Ilmenau (Ilmenau University of Technology) and from 1999 until 
2005 he was the director of the Institute of Communication and Measurement at the same 
university.  
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Annamaria R. VARKONYI-KOCZY, Budapest University of Technology and Economics  
Budapest, Hungary  
for contributions to digital signal processing in measurement and control 
 

Bio not available at time of printing. 

Photo not available at time of printing. 

 

 

 

 

 

 

 

 

Barry WOOD, National Research Council of Canada, Ottawa, 
Ontario, Canada  
for contributions to fundamental electrical measurement standards 

 

Barry M. Wood was born in Oshawa, Ontario, Canada on September 27, 1951.  He received 
the B.Sc. degree in physics and mathematics from the University of New Brunswick, 
Fredericton, N.B., Canada, in 1973 and the M.Sc. degree from the University of Western 
Ontario, London, Ont., Canada, in 1974.  He received the Ph.D. degree in physics from the 
University of Toronto, Toronto, Ont., Canada in 1982.  He joined the Physics Division of the 
National Research Council of Canada in 1981.  He became the Section Head of the 
Thermometry and Electrical Standards Section of the Laboratory for Basic Standards in 
1986.  His research concerns the Josephson volt, the quantum Hall effect, the calculable 
capacitor, ac bridges and cryogenic standards.  He is a member of the CODATA Task 
Group on Fundamental Constants and the chairman of the Consultative Committee for 
Electricity and Magnetism’s working group on the SI. 
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Hideto IWAOKA, Yokogawa Electric Corporation, Tokyo, Japan 
for leadership in developing optical devices and optical 
microelectromechanical systems for sensing and measuring 
instruments 

 

Hideto Iwaoka received the B.E., M.E., and Dr.Eng. Degrees in electrical engineering from 
Keio University, Japan, in 1969, 1971 and 1987 respectively.  In 1971, he joined Yokogawa 
Electric Corporation, Tokyo Japan. He contributed to the research and development of the 
measuring instruments and the devices, Nuclear Quadrupole Resonance (NQR) 
Thermometry, the fast scan method of Magnetic Resonance Imaging (MRI), optical devices 
and Optical MEMS (Micro Electro Mechanical Systems) for measurement instruments.  Dr. 
Iwaoka is now a professor of Kanazawa Institute of Technology since 2006, where his 
interests are developing sensors, MEMS and sensor network applications.  Professor 
Iwaoka was awarded the Best Paper Awards from the Society of Instrument and Control 
Engineers in Japan (SICE) and has several patents.  Professor Iwaoka has served on 
several international conferences, as a General co-chair of IEEE/LEOS International 
Conference on Optical MEMS 2002, and with the International Workshop on Networked 
Sensing Systems 2005(INSS2005). 

 

 

 

 

 

Jan VERSPECHT, Jan Verspecht b.v.b.a., Steenhhuffel, Belgium 
for contributions to the area of large-signal microwave measurements 

 

In 1990 Jan Verspecht joined Hewlett-Packard as a research engineer after graduating from 
the Vrije Universiteit Brussel (VUB). He received the doctoral degree from the VUB in 1995. 
As a Ph.D. student Jan developed calibration procedures for characterizing nonlinear 
microwave devices.  In 1991 Jan interrupted his job at HP to fulfill his compulsory military 
service. As an officer of the reserves he worked for the microwave lab of the Belgian army 
developing and characterizing anti-radar stealth technology.   After receiving his Ph.D. 
degree Jan continued with the development of the Large-Signal Network Analyzer (LSNA). 
He soon invented black-box frequency domain modeling techniques based on LSNA 
measurements.  In 1999 Jan started working for Agilent Technologies (the HP spin-off) 
where he was promoted to the position of "Technical Lead". In that position he worked as an 
internal consultant and he assisted the first LSNA customers.  Early in 2003 Jan started to 
work as an independent consultant by founding the company "Jan Verspecht b.v.b.a.". 
Working as an independent consultant for Agilent Technologies, Jan has developed the 
advanced "poly-harmonic distortion" (PHD) model. Together with the XLIM Institute in 
France (formerly IRCOM) Jan has developed advanced time domain load pull techniques for 
characterizing microwave power transistors. 



xv 

IMTC 2007 Sponsor 
 

 INSTITUTE OF ELECTRICAL AND ELECTRONICS 
ENGINEERS 

Instrumentation and Measurement Society 

 
IMTC 2007 Patrons (Technical Sponsors) 
 

 POLISH ACADEMY OF SCIENCES 
The Committee on Metrology and Research Equipment 

 

 

 
POLISH SOCIETY FOR MEASUREMENT, 
AUTOMATIC CONTROL AND ROBOTICS 

 
 

 

THE INTERNATIONAL SOCIETY FOR OPTICAL 
ENGINEERING 
Poland Chapter 

 

 

WARSAW UNIVERSITY OF TECHNOLOGY 
Faculty of Electrical Engineering 

Faculty of Electronics and Information Technology 
Faculty of Physics 

 

 

MILITARY UNIVERSITY OF TECHNOLOGY 

 

 

GDYNIA MARITIME UNIVERSITY 
Faculty of Marine Electrical Engineering 

 
  

AGILENT TECHNOLOGIES, INC. 
 

 

 

BERTSCOPE 
 

 
 

AKSON STUDIO 
 



xvi 

IMTC 2007 Executive Committee 
 
Conference Chair   
Roman Z. MORAWSKI, Warsaw University of Technology, Poland  
 

Conference Co-Chair   
Andrzej MICHALSKI, Warsaw University of Technology, Poland  
 

Technical Program Chair   
Tomasz WOLIŃSKI, Warsaw University of Technology, Poland  
 

Technical Program Co-Chair   
Janusz MINDYKOWSKI, Gdynia Maritime University, Poland  
 

Technical Program Co-Chair   
Kim FOWLER, IEEE Instrumentation & Measurement Magazine, USA  
 

Finance Chair  
Janet LIDDIARD, IEEE Instrumentation & Measurement Society, USA  
 

Local Arrangement Chair  
Stanisław OSOWSKI, Warsaw University of Technology, Poland  
 

Local Arrangement Co-Chair  
Sue KINGSTON, IEEE Instrumentation & Measurement Society, USA  
 

Registration Chair  
Chris Dyer, Conference Catalysts, LLC, USA  
 

Social Events Chair  
Leszek JAROSZEWICZ, Military University of Technology, Poland  
 

Publicity Chair  
Ryszard ROMANIUK, Warsaw University of Technology, Poland  
 

Publicity Co-Chair  
Tomasz STARECKI, Warsaw University of Technology, Poland  
 

IT Support Chair   
Andrzej MIĘKINA, Warsaw University of Technology, Poland  
 

IT Support Co-Chair   
Tomasz CHOLEWO, IEEE Computational Intelligence Society, USA  
 

IT Support Co-Chair  
Slawomir ERTMAN, Warsaw University of Technology, Poland  



xvii 

IMTC 2007 International Board of Advisors 
Andrzej BARWICZ, Measurement Microsystems A-Z, Inc., Quebec, Canada 
Wojtek BOCK, University of Quebec at the Outaouais, Quebec, Canada 

J. Max CORTNER, Guidant Corporation, USA 

Pasquale DAPONTE, University of Sannio, Italy 

Ryszard JACHOWICZ, Warsaw University of Technology, Poland 

Janusz MROCZKA, Wroclaw University of Technology, Poland 

Gabor PECELI, Budapest University of Technology and Economics, Hungary 

Emil PETRIU, University of Ottawa, Ontario, Canada 

Vincenzo PIURI, Milan University of Technology, Italy 

Leo VAN BIESEN, Free University Brussel, Belgium 

Romuald ZIELONKO, Gdansk University of Technology, Poland 

  

IMTC 2007 Technical Program Committee 
Cesare ALIPPI, Politecnico di Milano, Italy 
Olli AUMALA, Tampere University of Technology, Finland  

Svetlana AVRAMOV-ZAMUROVIC, United States Naval Academy, Maryland, USA 

Alain BAREL, Free University Brussel, Belgium 

Lee BARFORD, Agilent Laboratories, USA 

Andrzej BARWICZ, Measurement Microsystems A-Z, Inc., Quebec, Canada 

Eric BENOIT, University of Savoie, France 

Giovanni BETTA, University of Cassino, Italy 

Jerome BLAIR, National Security Technologies LLC, USA  

Wojtek BOCK, University of Quebec at the Outaouais, Quebec, Canada 

Thierry BOSCH, ENSEEIHT-LEN7, France 

Georg BRASSEUR, Graz University of Technology, Austria 

David BRAUDAWAY, IEEE Liaison Delegate, USA  

Piet BROERSEN, Delft University of Technology Library, The Netherlands 

Zbigniew BRZÓZKA, Warsaw University of Technology, Poland 

Marcantonio CATELANI, University of Siena, Italy 

Paul CRILLY, University of Tennessee, USA 

Brian CULSHAW, The University of Strathclyde, Scotland, United Kingdom 

Joe CZAPSKI, AutoMeasure, Arlington, USA 

Tamas DABOCZI, Budapest University of Technology and Economics, Hungary 

Gabriele D’ANTONA, Milan University of Technology, Italy 

Pasquale DAPONTE, University of Sannio, Italy 



xviii 

Sunil R. DAS, University of Ottawa, Ontario, Canada 

Serge DEMIDENKO, Massey University, New Zealand 

Michael J. DEVANEY, University of Missouri, Columbia, USA  

Janko DRNOVSEK, University of Ljubljana, Slovenia 

Abdulmotaleb EL SADDIK, University of Ottawa, Ontario, Canada 

Christian EUGENE, Université Catholique de Louvain, Belgium 

Peter FILIPSKI, National Research Council, Canada 

Francisco J. FERRERO-MARTIN, Universidad de Oviedo, Spain 

Kim R. FOWLER, Coolstream, LLC, Baltimore, USA 

Norbert FURSTENAU, German Aerospace Center, Germany 

Janusz GAJDA, AGH University of Science and Technology, Poland 

Robert X. GAO, University of Massachusetts, Amherst, USA 

George GIAKOS, University of Akron, USA 

Frans GROEN, University of Amsterdam, The Netherlands 

Voicu GROZA, University of Ottawa, Ontario, Canada 

Konrad HEJN, Warsaw University of Technology, Poland 

Gabor HORVATH, Budapest University of Technology and Economics, Hungary 

Boguslaw JAROSZ, Carleton University of Ottawa, Ontario, Canada 

Julian D. C. JONES, Heriot-Watt University, Scotland, United Kingdom 

Izzet KALE, University of Westminster, United Kingdom 

Kamiar J. KARIMI, The Boeing Company, USA 

Heinz KOHLER, Karlsruhe University of Applied Sciences, Germany  

Istvan KOLLAR, Budapest University of Technology and Economics, Hungary 

Zygmunt KUSMIEREK, Technical University of Lodz, Poland 

Theodore LAOPOULOS, Aristotle University of Thessaloniki, Greece 

Edward LAYER, Cracow University of Technology, Poland 

Kang LEE, National Institute of Standards and Technology, USA  

Thomas LINNENBRINK, Hittite Microwave Corporation, USA 

Luca MARI, University "Carlo Cattaneo", Italy 

Gilles MAURIS, University of Savoie, France 

Janusz MINDYKOWSKI, Gdynia Maritime University, Poland 

Devendra MISRA, University of Wisconsin-Milwaukee, Milwaukee, USA 

Juergen MOHR, Forschungszentrum Karlsruhe, Germany 

Subhas Chandra MUKHOPADHYAY, Massey University, New Zeland 

Sergey MURAVYOV, Tomsk Polytechnic University, Russia 

Claudio NARDUZZI, University of Padua, Italy  

Jan OBRZUT, National Institute of Standards and Technology, USA  

Jerzy OLEDZKI, Warsaw University of Technology, Poland 



xix 

Stanislaw OSOWSKI, Warsaw University of Technology, Poland 

Andrzej PACUT, Warsaw University of Technology, Poland 

Ramon PALLAS-ARENY, Technical University of Catalonia, Spain 

Grzegorz PANKANIN, Warsaw University of Technology, Poland 

Nohpill PARK, Oklahoma State University, Oklahoma, USA 

Marco PARVIS,Torino University of Technology, Italy 

Nick PAULTER, National Institute of Standards and Technology, USA  

Gabor PECELI, Budapest University of Technology and Economics, Hungary 

Emil PETRIU, University of Ottawa, Ontario, Canada 

Rik PINTELON, Vrije Universiteit Brussel, Belgium 

Vincenzo PIURI, Milan University of Technology, Italy 

Sergio RAPUANO, University of Sannio, Italy 

Yves ROLAIN, Vrije Universiteit Brussel, Belgium 

Marek RUSIN, Warsaw University of Technology, Poland 

Fabrizio RUSSO, University of Trieste, Italy 

John SCHMALZEL, Rowan University/NASA Stennis, USA 

Johan SCHOUKENS, Vrije Universiteit Brussel, Belgium 

Milos SEDLACEK, Czech Technical University in Prague, Czech Republic 

António da Cruz SERRA, Technical University of Lisbon, Portugal 

Mel SIEGEL, Carnegie Mellon University, Pittsburgh, USA 

Pedro SILVA GIRAO, Technical University of Lisbon, Portugal 

Tadeusz SKUBIS, Silesian University of Technology, Poland 

Gerard STENBAKKEN, National Institute of Standards and Technology, USA  

Barna SZABADOS, McMaster University, Ontario, Canada 

Jerzy SZABATIN, Warsaw University of Technology, Poland 

Bogdan SZAFRANIEC, Agilent Technologies, USA 

Reiner THOMAE, Technische Universität Ilmenau, Germany 

Richard THORN, University of Derby, United Kingdom 

Fumio TOJO, Yamabun Electronics Co. Ltd., Japan 

Wladyslaw TORBICZ, Institute of Biocybernetics and Biomedical Engineering, Poland 

Nicholas TUFILLARO, Agilent Technologies, USA 

Leo VAN BIESEN, Free University Brussel, Belgium 

Wendy VAN MOER, Vrije Universiteit Brussel, Belgium 

Annamaria R. VARKONYI-KOCZY, Budapest University of Technology and Economics, 

Hungary 

Brian C. WADELL, Maxim Integrated Products, USA 

Kenzo WATANABE, Shizuoka University, Japan 

Peter WIDE, Örebro University, Sweden  



xx 

Wieslaw WINIECKI, Warsaw University of Technology, Poland 

Tomasz R. WOLINSKI, Warsaw University of Technology, Poland 

Mark YEARY, University of Oklahoma, USA 

Reza ZOUGHI, University of Missouri-Rolla, Missouri, USA 
 
 
IMTC Board of Directors 
 

Term of office 2005-2006   
 

Alessandro FERRERO, Chairman, Politecnico di Milano 

Pasquale DAPONTE, University of Sannio, Italy  

Ruth A. DYER, Kansas State University, USA  

Roman Z. MORAWSKI, Warsaw University of Technology, Poland 

Emil PETRIU, University of Ottawa, Ontario, Canada  

Milton G. SLADE, IEEE Instrumentation and Measurement Society, USA 

 
Term of office: 2007-2008 
 

Robert C. RASSA, Chairman, Raytheon’s Space and Airborne Systems, USA 

Pasquale DAPONTE, University of Sannio, Italy 

Ruth A. DYER, Kansas State University, USA 

Kang LEE, National Institute of Standards and Technology, USA 

Roman MORAWSKI, Warsaw University of Technology, Poland 

Emil PETRIU, University of Ottawa, Ontario, Canada 

 



xxi 

IMTC Tradition 
 
The first IEEE Instrumentation and Measurement Technology Conference was held in 1984 
aboard the Queen Mary in Long Beach, California, but its origins stretch back nearly 20 
years earlier to the Electrical and Electronic Measurement and Test Instrument Conference 
held each year from 1966 until 1981 in Ottawa, Canada. The latter was revived by the IEEE 
Instrumentation and Measurement Society with a new focus on all aspects of 
instrumentation and measurement. During 24 years IMTC traveled first across the states of 
USA, and since 1994 across three continents of the world. The following list contains 
locations and themes of the IMTC conferences: 
 
1984 – Long Beach, CA USA, Automation-Quality-Productivity 
1985 – Tampa, FL USA, Measurement Science 
1986 – Boulder, CO USA, Standards of Excellence 
1987 – Boston, MA USA, The Changing Face of I&M Technologies 
1988 – San Diego, CA USA, Intelligence in Instrumentation 
1989 – Washington, DC USA, Persuasive I&M Technology – A Resource 
1990 – San Jose, CA USA, Emerging Measurement Technologies 
1991 – Atlanta, GA USA, Enhancing Productivity with Instrumentation and Measurement 

Technologies 
1992 – Meadowlands, NJ USA, Smart People, Smart Instruments, Smart Measurements 
1993 – Irvine, CA USA, Innovative Ideas for Industry 
1994 – Hamamatsu, JAPAN, Advanced Technologies in Instrumentation and Measurement 
1995 – Waltham, MA USA, I3C – Integrating Intelligent Instrumentation and Control 
1996 – Brussels, BELGIUM, Quality Measurements – The Indispensable Bridge between 

Theory and Reality (No Measurements? No Science!) 
1997 – Ottawa, CANADA, Sensing, Processing, Networking 
1998 – St. Paul, MN USA, Where Instrumentation is Going 
1999 – Venice, ITALY, Measurements for the New Millennium 
2000 – Baltimore, MD USA, Smart Connectivity: Integrating Measurement and Control 
2001 – Budapest, HUNGARY, Rediscovering Measurement in the Age of Informatics 
2002 – Anchorage, AK USA, The Frontier of Instrumentation and Measurement 
2003 – Vail, CO USA, Instrumentation and Measurement at the Summit 
2004 – Lake Como, ITALY, From the Electrometer to the Networked Instruments: A Giant 

Step toward a Deeper Knowledge 
2005 – Ottawa, CANADA, The 22nd Reunion 
2006 – Sorrento, ITALY, A View on the New Technologies for Instrumentation and 

Measurement 
2007 – Warsaw, POLAND, Synergy of Science and Technology in Instrumentation and 

Measurement 
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I2MTC – International Instrumentation & 
Measurement Technology Conference 

 

May 12-15, 2008 
Fairmont Empress Hotel & Conference Center 

Victoria, Vancouver Island, British Columbia, Canada 
 

CALL FOR PAPERS 
 
The Conference focuses on all aspects of instrumentation and measurement science and technology – 
research, development and applications. The list of program topics includes but is not limited to: 
 

MEASUREMENT SCIENCE & 
EDUCATION 
Theoretical foundations 
Quantities, units & standards 
Calibration & self-calibration 
Measurement uncertainty 
Methodology of teaching 
 
MEASUREMENT SYSTEMS 
Automated test & diagnostics systems 
Fault-tolerant & resilient measurement 
systems 
Integrated multimodal measurement 
systems 
Distributed measurement systems 
Autonomous measurement systems 
Non-invasive measurement systems 
Virtual measurement systems 
Measurement microsystems 
Human-computer interface 

MEASUREMENT-DATA 
ACQUISITION 
Sensors & transducers 
A/D and D/A converters 
Analog & mixed signal processing 
Measurement signal generation 
Remote measurements & telemetry 
 
MEASUREMENT-DATA PROCESSING 
Mathematical modeling of signals and 
systems 
Data preprocessing & postprocessing 
Digital signal processing 
Image processing & pattern recognition 
Inverse problems & signal reconstruction 
Signal detection & classification 
Sensor array processing 
Soft computing 
Measurement-data management 

MEASUREMENTS OF PHYSICAL 
QUANTITIES 
Electrical & power measurements 
Dielectric & magnetic measurements 
Temperature, moisture & humidity 
measurements 
Mechanical measurements & material 
analysis 
Optical measurements 
Chemical & biological measurements 
 
MEASUREMENT APPLICATIONS 
Robotics & industrial monitoring 
Automotive & transportation 
Avionics & aerospace 
Ships and marine technology 
Environment monitoring 
Medicine & health care 
Security & biometrics 
Telecommunications  

 
The program will include special sessions and tutorials on May 11, 2008. Potential authors are invited to submit 
extended abstracts (3 or 4 pages in English) via the I2MTC website (http://ewh.ieee.org/soc/im/imtc/i2mtc2008). A 
Student Paper Contest will be held for both graduate and undergraduate student papers, with cash awards for the best 
papers and travel subsidies ranging from USD 300 to USD 1000 depending on student location. Extended abstracts 
should be submitted by the students according to the rules posted on the website and should be identified as student 
papers and classified as graduate or undergraduate.  

 
I2MTC 2008 deadlines are: 
− October 15, 2007 – Submission of extended abstracts, 
− December 10, 2007 – Notification of authors on the acceptance or rejection of extended abstracts, 
− March 10, 2008 – Submission of camera-ready full-text papers. 
 
The authors of papers, presented during I2MTC 2008, will be allowed to submit updated and extended versions 
of those papers to the Special Issue of IEEE Transactions on Instrumentation & Measurement on I2MTC 2008 
to be published in 2009.  
 
 For additional information on I2MTC, contact:

Technical Program Chair: 
Dr. Emil M. Petriu 
University of Ottawa 
petriu@site.uottawa.ca 

General Chair: 
Robert C. (Bob) Rassa 
Raytheon 
Bob.Rassa@ieee.org 
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IMTC 2007 Technical Program Tracks & Sessions 
 
Tuesday, May 1 
 
Special Session Tu2ab: Autonomous Sensors 
 
Tuesday, May 1, 10:30AM-12:00PM, Room: Ballroom AB 
Chair: Ramon Pallas Areny 
 
10:30AM Characterization of Thermoelectric Modules for Powering Autonomous Sensors [#7502] 
Marco Ferrari, Vittorio Ferrari, Michele Guizzetti, Daniele Marioli and Andrea Taroni 
University of Brescia, Italy 
 
Click here to open the full paper 
 
10:45AM Investigation to the Use of Vibration Energy for Supply of Hearing Aids [#7511] 
Nidhal Ben Amor and Olfa Kanoun 
University of Sfax, Tunisia; University of Kassel, Germany 
 
Click here to open the full paper 
 
11:00AM On the Use of Decoupling Capacitors in Autonomous Sensors [#7376] 
Roberto E Serrano-Finetti and Ramon Pallas-Areny 
Technical University of Catalonia, Spain 
 
Click here to open the full paper 
 
11:15AM Investigation on Coupling Strategies for Wireless Implant Communications [#7343] 
Marc Simon Wegmueller, Martin Hediger, Thomas Kaufmann, Michael Oberle, Niels Kuster, and 
Wolfgang Fichtner 
ETH Zurich, Switzerland; Foundation for Research on IT in Society, Switzerland 
 
Click here to open the full paper 
 
11:30AM Energy-Aware Data Acquisition in Wireless Sensor 
Networks [#7535] 
Cheng-tai Yeh, Zhaoyan Fan and Robert X. Gao 
University of Massachusetts Amherst, United States 
 
Click here to open the full paper 
 
 
Special Session Tu2c: Imaging Systems and Techniques I 
 
Tuesday, May 1, 10:30AM-12:00PM, Room: Ballroom C 
Chair: George Giakos 
 
10:30AM Detection of defects in wood slabs by using a microwave imaging technique [#7195] 
Matteo Pastorino, Andrea Salvade, Ricardo Monleone, Thomas Bartesaghi, Giovanni Bozza, and Andrea 
Randazzo 
DIBE - University of Genoa, Italy; DTI - SUPSI, Switzerland 
 
Click here to open the full paper 
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10:45AM MTF and DQE Measurements of Mercuric Iodide X-ray Imagers [#7696] 
George Zentai and Larry Partain 
Ginzton Technology Center of Varian Medical Syst, United States 
 
Click here to open the full paper 
 
11:00AM Measuring Motion Parameters of Ionic Polymer-Metal 
Composites (IPMC) Actuators with a CCD camera [#7467] 
Kiriakos Tsiakmakis, Jordi Brufau, Manel Puig-Vidal and Theodore Laopoulos 
Aristotle University of Thessaloniki, Greece; University of Barcelona, Spain 
 
Click here to open the full paper 
 
11:15AM Robot vision system based on a 3D-TOF camera [#7423] 
Stephan Hussmann and Thorsten Liepert 
Westcoast University of Applied Sciences, Germany 
 
Click here to open the full paper 
 
11:30AM Image Sharpness Based Range Sensing Using Pattern Projection [#7127] 
Ilkka Jolma and Anssi Makynen 
University of Oulu, Finland 
 
Click here to open the full paper 
 
 
Special Session Tu2d: Medical Measurements and Instrumentation I 
 
Tuesday, May 1, 10:30AM-12:00PM, Room: Ballroom D 
Chair: Marco Parvis, Sergio Rapuano 
 
10:30AM Millimeter and Submillimeter Wave Dielectric Properties of 
Tumorous and Non-tumorous Breast Tissues [#7556] 
Usman Khan, Nawaf Almoayed, Nicholas Nguyen, Mohammed Afsar and Stephen Naber 
Tufts University, United States; Tufts New England Medical Center, United States 
 
Click here to open the full paper 
 
10:45AM Experimental Evaluation of Flicker Effects on Human 
Subjects [#7191] 
Lorenzo Peretto, Luigi Rovati, Charles Riva, Giorgia Salvatori and Roberto Tinarelli 
University of Bologna, Italy; University of Modena and Reggio Emilia, Italy 
 
Click here to open the full paper 
 
11:00AM Design of a Low-cost Physiological Parameter Measurement and Monitoring Device [#7291] 
Gourab Sen Gupta, Subhas Mukhopadhyay, Benjamin Devlin and Serge Demidenko 
Singapore Polytechnic, Singapore; Massey University, New Zealand 
 
Click here to open the full paper 
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11:15AM Enhanced Adsorption of Glucose Oxidase by Introducing Artificial Porosity into Polypyrrole 
Based Glucose Biosensors [#7410] 
E.M.I. Mala Ekanayake, D.M.G. Preethichandra and Keiichi Kaneto 
Kyushu Insitute of Technology, Japan 
 
Click here to open the full paper 
 
11:30AM Vital Signs Monitoring System Based on EMFi Sensors and Wavelet Analysis [#7604] 
Octavian Postolache, Pedro Girao, Gabriela Postolache and Jose Miguel Dias Pereira 
Instituto de Telecomunicacoes, Lisboa, Portugal; Universidade Atlantica, Lisboa, Portugal; EST-Setubal 
LabIM/IPS, Portugal 
 
Click here to open the full paper 
 
 
Session Tu2ef: Robotics & Industrial Monitoring 
 
Tuesday, May 1, 10:30AM-12:00PM, Room: Ballroom EF 
Chair: Emil Petriu 
 
10:30AM A Measurement System for Lyophilization Process Monitoring [#7453] 
Alberto Vallan 
Politecnico di Torino - Dip. di Elettronica, Italy 
 
Click here to open the full paper 
 
10:45AM Emergent Behavioral Modeling Language in Obstacle Avoidance [#7480] 
Razvan Cioarga, Bogdan Ciubotaru, Dan Chiciudean, Mihai Micea, Vladimir Cretu and Voicu Groza 
"Politehnica" University of Timisoara, Romania 
 
Click here to open the full paper 
 
11:00AM Connectivity Improvement in Wireless Sensor Networks Based on Mobile Nodes [#7489] 
Bogdan Ciubotaru, Razvan Cioarga, Dan Chiciudean, Mihai Micea and Mircea Stratulat 
"Politehnica" University of Timisoara, Romania 
 
Click here to open the full paper 
 
11:15AM A Spatial Sound Localization System for Mobile Robots [#7114] 
Huakang Li, Takuya Yoshiara, Qunfei Zhao, Teppei Watanabe and Jie Huang 
The University of Aizu, Japan; Shanghai Jiao Tong University, China 
 
Click here to open the full paper 
 
11:30AM Pellet Size Estimation Using Spherical Fitting [#7111] 
Tobias Andersson, Matthew Thurley and Olov Marklund 
Lulea University of Technology, Sweden 
 
Click here to open the full paper 
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Session Tu2ws: Mathematical Modeling of Signals and Systems 
 
Tuesday, May 1, 10:30AM-12:00PM, Room: Wawel-Syrena 
Chair: Lee Barford 
 
10:30AM Using the Thue-Morse Sequence to cancel low-Frequency Fluctuations [#7090] 
Jan Schat 
NXP Semiconductors, Germany 
 
Click here to open the full paper 
 
10:45AM Composite local-linear state-space models for the behavioral modeling of digital devices 
[#7171] 
Igor Simone Stievano, Claudio Siviero, Flavio Canavero and Ivan Maio 
Politecnico di Torino, Dipartimento di Elettroni, Italy 
 
Click here to open the full paper 
 
11:00AM Power transients characterization and classification using higher-order cumulants and neural 
networks [#7080] 
Juan Jose Gonzalez de la Rosa, Antonio Moreno Munoz and Africa Luque Martinez 
University of Cadiz, Spain; University of Cordoba, Spain; Cetecom, Spain 
 
Click here to open the full paper 
 
11:15AM A Sparse Robust Model for a Linz-Donawitz Steel Converter [#7258] 
Jozsef Valyon and Gabor Horvah 
Budapest University of Technology and Economics, Hungary 
 
Click here to open the full paper 
 
11:30AM Temperature Dependence of Fixed Pattern Noise in Logarithmic CMOS Image Sensors [#7628] 
Dileepan Joseph and Steve Collins 
University of Alberta, Canada; University of Oxford, United Kingdom 
 
Click here to open the full paper 
 
 
Poster Session Tu2p: Measurement Science & Education; Measurement Systems 
 
Tuesday, May 1, 10:30AM-12:00PM, Room: Poster Hall 
 
Expression of Measurement Uncertainty in Quantile Domain [#7654] 
Domenico Alessandro Lampasi 
University of Rome "La Sapienza", Italy 
 
Click here to open the full paper  
 
High-Performance Digitally Synthesized Source for Very-Low Frequency AC Voltage Calibrator [#7679] 
Marian Kampik 
Silesian University of Technology, Poland 
 
Click here to open the full paper  
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Coherence of Comparison Results for 10 mH Inductance Standards [#7234] 
Tadeusz Skubis, Andrzej Met and Krzysztof Musiol 
Silesian University Of Technology in Gliwice, Poland 
 
Click here to open the full paper  
 
Frequency stabilization of an external-cavity diode laser against HI molecule at 1.541 um [#7508] 
Alessandro Pesatori, Michele Norgia, Gianluca Galzerano, Elio Bava and Cesare Svelto 
Dipartimento Elettronica e Informazione - Polite, Italy; Politecnico di Milano Dipartimento Elettronica e, 
Italy; Istituto di Fotonica e Nanotecnologie - CNR, Dip, Italy; INRiM c/o Istituto Elettrotecnico Nazionale 
"Gal, Italy 
 
Click here to open the full paper  
 
Allan Variance Analysis of Measurement Data Series for Instrument Verification [#7259] 
Matteo Bertocco, Antonio Monetti, Enrico Mottin, Claudio Narduzzi and Elisabetta Sieni 
Univ. di Padova, Dept. Information Engineering, Italy; Infineon Technologies Italia Srl, Italy 
 
Click here to open the full paper  
 
Estimating Uncertainty of Correlated Quantities - Comparison of Two Methods [#7341] 
Krzysztof Konopka 
Silesian University of Technology, Poland 
 
Click here to open the full paper  
 
Two Simple Techniques for Hysteresis Power Losses Measurement [#7642] 
Inacio Bianchi and Marcela Frank da Silva 
UNESP - Sao Paulo State University, Brazil 
 
Click here to open the full paper  
 
A System for the Measurement of the Temperature Dependance Performances of Quartz Oscillators: a 
Study of the Analytical Model of the Failure Rate [#7618] 
Lorenzo Peretto, Paola Rinaldi and Carlo Duri 
University of Bologna, Italy; UNIVERSITY OF BOLOGNA, Italy 
 
Click here to open the full paper  
 
Fault Classification Tool for High Pressure Water Jet Pumps [#7392] 
Massimiliano Annoni, Loredana Cristaldi and Massimo Lazzaroni 
Politecnico di Milano, Italy; Universita' degli Studi di Milano, Italy 
 
Click here to open the full paper  
 
An Overlapped Scan Method for Enhanced 3D Radome Characterization [#7179] 
Justin Barnes, Mark Yeary, Kristian Olivero, Jess Phillips and Tamer Ibrahim 
University of Oklahoma, United States; Tinker Air Force Base, United States 
 
Click here to open the full paper  
 



6 

Enlarging The Input Frequency Range Of A Phase Noise Meter Through Bandpass Sampling Strategies 
[#7664] 
Leopoldo Angrisani, Mauro D'Arco, Charles Greenhall and Rosario Schiano Lo Moriello 
Universita di Napoli Federico II - DIS, Italy; Universita' di Napoli Federico II DIEL, Italy; Jet Propulsion 
Laboratory (CIT), United States 
 
Click here to open the full paper  
 
Two-center Radial Basis Function Network For Classification of Soft Faults [#7244] 
Michal Kowalewski 
Gdansk University of Technology, Poland 
 
Click here to open the full paper  
 
A Multichannel Measurement System for Automatic Testing of Acoustic Calibrators and Adjustment of 
their Parameters [#7631] 
Andrzej Podgorski, Serghei Duminov and Ryszard Leoniak 
Warsaw University of Technology, Poland; SVANTEK sp. z o. o., Moldova, Republic of; SVANTEK sp. z 
o. o., Poland 
 
Click here to open the full paper  
 
Automated Power Quality Monitoring System for On-line Detection and Classification of Disturbances 
[#7083] 
Vaclav Matz, Tomas Radil, Pedro Ramos and Antonio Serra 
Czech Technical University, FEE, Czech Republic; Instituto de Telecomunicacoes, Portugal; Instituto de 
Telecomunicacoes / UTL, IST, Portugal 
 
Click here to open the full paper  
 
Development and experimental characterization of an electrolytic tank for the simulation of turbulent flow 
speed profiles in pressure pipes [#7245] 
Giovanni Bucci, Edoardo Fiorucci, Maria Teresa Todisco and Carmine Di Nucci 
DIEI - Universita di L'Aquila, Italy; DISAT- Universita di L'Aquila, Italy 
 
Click here to open the full paper  
 
On-Line System for fault detection in Induction Machines based on Wavelet convolution [#7339] 
Jordi Cusido, Javier Rosero, Meritxell Cusido, Antoni Garcia, Juan Antonio Ortega and Luis Romeral 
MCIA, UPC Research Group, Spain 
 
Click here to open the full paper  
 
Fillet Weld Identification for Automatic Inspection of Spherical Tanks [#7507] 
Elyson Carvalho, Lucas Molina, Eduardo Freire, Raimundo Freire and Benedito Luciano 
Federal University of Campina Grande, Brazil; Federal University of Sergipe, Brazil 
 
Click here to open the full paper  
 
Metrological Characteristics of Small Angle Mossbauer Spectrometer [#7068] 
Konstantinos Athanassiadis 
Alexander Technological Educational Institute, Greece 
 
Click here to open the full paper  
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Instrumentation and Measurement Method for the Inspection of peeled Steel Rods [#7415] 
Ingo Reindl and Paul O'Leary 
University of Leoben, Austria 
 
Click here to open the full paper  
 
A High Speed Digital Ultrasonic Flaw Detector Based on PC and USB [#7303] 
Ziqiang Song, Qiang Wang, Xiuli Du and Yan Wang 
Harbin Institute of Technology, China 
 
Click here to open the full paper  
 
A Decentralized Information Filter for the State Estimation in Electrical Power Systems [#7577] 
Gabriele D'Antona, Antonello Monti and Ferdinanda Ponci 
Politecnico di Milano, Italy; University of South Carolina, United States 
 
Click here to open the full paper  
 
Analysis of Clock Tracking Performances for a Software-only IEEE 1588 Implementation [#7263] 
Luigino Benetazzo, Claudio Narduzzi and Marco Stellini 
Univ. di Padova, Dept. Information Engineering, Italy 
 
Click here to open the full paper  
 
Evaluation of Timing Characteristics of Industrial Ethernet Networks Synchronized by means of IEEE 
1588 [#7521] 
Alessandro Depari, Paolo Ferrari, Alessandra Flammini, Daniele Marioli and Andrea Taroni 
University of Brescia, Italy 
 
Click here to open the full paper  
 
Communication with nodes of distributed measurement system for hydrocarbon pollution monitoring 
using Jabber protocol [#7229] 
Lukasz Makowski and Andrzej Michalski 
Warsaw University of Technology, Poland 
 
Click here to open the full paper  
 
Integration of low computational power nodes in a GRID measurement architecture [#7438] 
Alessio Carullo, Simone Corbellini, Franco Ferraris, Marco Parvis and Alberto Vallan 
Politecnico di Torino - Dip. di Elettronica, Italy 
 
Click here to open the full paper  
 
Power-quality index negotiation criterion for power system soft reconfiguration [#7571] 
Aalhad Deshmukh, Ferdinanda Ponci, Loredana Cristaldi and Marco Faifer 
University of South Carolina, United States; Politecnico di Milano, Italy 
 
Click here to open the full paper  
 
A Large Bandwidth and Dynamic Range Magnetic Field Probe [#7122] 
Andrea Mariscotti 
DIE - University of Genova, Italy 
 
Click here to open the full paper  
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Contactless Electromagnetic Excitation of Conductive Microstructures for Resonant Sensors [#7493] 
Marco Bau, Vittorio Ferrari, Daniele Marioli, Emilio Sardini, Mauro Serpelloni and Andrea Taroni 
University of Brescia, Italy 
 
Click here to open the full paper  
 
Mass Flowmeter for Screw Conveyors Based on Capacitive Sensing [#7069] 
Anton Fuchs, Hubert Zangl and Georg Brasseur 
Graz University of Technology, Austria 
 
Click here to open the full paper  
 
Dynamic virtual test of power electronics converters [#7323] 
Marco Riva and Federico Belloni 
University of Milan, Italy 
 
Click here to open the full paper  
 
On Time- and Frequency-domain equivalence for compliant EMI measurements [#7180] 
Andrea Mariscotti 
DIE - University of Genova, Italy 
 
Click here to open the full paper  
 
A Comparative Analysis of the Influence of Methods for Outliers Detection on the Performance of Data 
Driven Models [#7457] 
Antonino Di Bella, Salvatore Graziani, Giuseppe Napoli, Maria Gabriella Xibilia and Luigi Fortuna 
DIEES-University of Catania, Italy; University of Messina, Italy 
 
Click here to open the full paper  
 
A New Structure for CMOS Thermal-Bubble-Based Accelerometer [#7318] 
Chih-Hsiung Shen, Shu-Jung Chen and Yin-Ting Yang 
National Changhua University of Education, Taiwan 
 
Click here to open the full paper  
 
Micro Cracking in Stainless Steel pipe Detection by using Acoustic Emission and Crest Factor technique 
[#7150] 
Jirapong Lim and Tonphong Kaewkongka 
"King Mongkut's -North Bangkok University", Thailand; "Chulalongkorn University", Thailand 
 
Click here to open the full paper  
 
Development of Electronic Components for an Integrated Ultrasonic Front End ASIC [#7152] 
Vladimir Ivchenko, Alexander Kalashnikov, Richard Challis, Barrie Hayes-Gill and Roger Light 
University of Nottingham, United Kingdom 
 
Click here to open the full paper  
 
Time Model of Data Processing Block in Measurement System [#7389] 
Piotr Bilski and Robert Lukaszewski 
Warsaw Agricultural University, Poland; Warsaw University of Technology, Poland 
 
Click here to open the full paper  
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Direct interface for capacitive sensors based on the charge transfer method [#7395] 
Jorge E. Gaitan-Pitre, Manuel Gasulla and Ramon Pallas-Areny 
University of Pamplona, Colombia; Technical University of Catalonia (UPC), Spain 
 
Click here to open the full paper  
 
Feature extraction from an IR sensor array for localization and surface recognition of moving cylindrical 
objects [#7580] 
Vladislav Pavlov, Heinrich Ruser and Michael Horn 
University of Bundeswehr Muenchen, Neubiberg, Germany 
 
Click here to open the full paper  
 
 
Special Session Tu3ab: Flow Sensors 
 
Tuesday, May 1, 2:00PM-3:30PM, Room: Ballroom AB 
Chair: Georg Brasseur 
 
2:00PM Estimation of Flow Parameters for the Needs of the Electromagnetic Measurement in Open 
Channels Based on a Concept of Inner Product Spaces [#7104] 
Jacek Jakubowski and Andrzej Michalski 
Military University of Technology, Poland; Warsaw University of Technology, Poland 
 
Click here to open the full paper  
 
2:15PM Exciting Frequency Optimization For Electromagnetic Flow Meter With Genetic Algorithm [#7169] 
Yan Yi, Wu Hong Ping and Wu Huifeng 
HangZhou Dianzi University, China 
 
Click here to open the full paper  
 
2:30PM Experimental and Theoretical Investigations Concerning the Influence of Stagnation Region on 
Karman Vortex Shedding [#7190] 
Grzegorz Pankanin 
Institute of Electronic Systems, WUT, Poland 
 
Click here to open the full paper  
 
2:45PM Finite Element Modelling of Intrusive Electrostatic Sensors for the Measurement of Pulverised 
Fuel Flows [#7347] 
Jan Krabicka and Yong Yan 
University of Kent, United Kingdom 
 
Click here to open the full paper  
 
3:00PM Validation of Multiphase Flowmeters Using Capacitance Sensing Techniques [#7406] 
Ahmed Abou-Arkoub, Richard Thorn and Amar Bousbaine 
Mohawk College, Canada; Victoria University, Australia; University of Derby, United Kingdom 
 
Click here to open the full paper  
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Special Session Tu3c: Imaging Systems and Techniques II 
 
Tuesday, May 1, 2:00PM-3:30PM, Room: Ballroom C 
Chair: Matteo Pastorino 
 
2:00PM A Numerical Assessment of the Semiconvergence Behavior in an Inverse-Scattering Approach to 
Electromagnetic Imaging [#7193] 
Giovanni Bozza, Claudio Estatico, Matteo Pastorino and Andrea Randazzo 
DIBE - University of Genoa, Italy; University of Cagliari, Italy 
 
Click here to open the full paper  
 
2:15PM Independent Component Analysis for Removing X-ray Scatter in X-ray Images [#7659] 
Yen-Wei Chen, Xian-Hua Han, Shiro Oikawa and Akinori Fujita 
Ritsumeikan University, Japan; Central South Forest University, China 
 
Click here to open the full paper  
 
2:30PM 3-D Graphic Image of Vibration Pattern of Printed Circuit Board by Using Holography [#7199] 
Hiromichi Kubota, Masanari Taniguchi, Shosuke Suzuki and Tasuku Takagi 
Tohoku Bunka Gakuen University, Japan 
 
Click here to open the full paper  
 
2:45PM Single-Pixel Polarimetric Detection and Discrimination in Cluttered Media [#7598] 
George Giakos, Sriram Atreya Paturi, Praneeth Bathini, Srinivas Sukumar and K. Ambadipudi 
University of Akron, United States; University of Akron, Vatican City State (Holy See) 
 
Click here to open the full paper  
 
3:00PM Study of Positioning Techniques for Skull Radiography using CT images [#7380] 
Toshinori Maruyama and Hideki Yamamoto 
Okayama University, Japan 
 
Click here to open the full paper  
 
 
Special Session Tu3d: Medical Measurements and Instrumentation II 
 
Tuesday, May 1, 2:00PM-3:30PM, Room: Ballroom D 
Chair: Marco Parvis, Sergio Rapuano 
 
2:00PM A High-Fidelity Acquisition System for Snore Signals: Design and Implementation [#7078] 
Andrew Keong Ng and T.S. Koh 
Nanyang Technological University, Singapore 
 
Click here to open the full paper  
 
2:15PM Flexible Measurement System for the Analysis of Human Auditory Deficits [#7231] 
Luigino Benetazzo, Piero Zanchetta and Claudio Narduzzi 
University of Padova, Italy 
 
Click here to open the full paper  
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2:30PM Real-Time Malaysian Sign Language Translation using Colour Segmentation and Neural 
Network [#7364] 
Rini Akmeliawati, Melanie Ooi and Ye Chow Kuang 
Monash University, Malaysia 
 
Click here to open the full paper  
 
2:45PM The Medical Signals Acquisition and Management System for Computer-Aid of Prostate Cancer 
Diagnosis [#7430] 
Jaroslaw Makal, Agnieszka Onisko and Andrzej Nazarkiewicz 
Bialystok Technical University, Poland; Provincial Integrated Hospital, Poland 
 
Click here to open the full paper  
 
3:00PM Dedicated electronics for electrical stimulation and EEG recording using the same electrodes: 
application to the automatic control of epileptic seizures by neuro-stimulation [#7473] 
Aktham Asfour, Cecile Fiche and Colin Deransart 
INSERM U594, France; INSERM U704, France 
 
Click here to open the full paper  
 
 
Session Tu3ef: Measurement for Telecommunication & Transportation 
 
Tuesday, May 1, 2:00PM-3:30PM, Room: Ballroom EF 
Chair: Abdulmotaleb El Saddik 
 
2:00PM Session Initiation Protocol Automatic Debugger [#7613] 
Doris Bao, Domenico Luca Carni, Luca De Vito and Laura Tomaciello 
University of Sannio, Italy; University of Calabria, Italy 
 
Click here to open the full paper  
 
2:15PM Power measurement in dvb t systems: on the suitability of parametric spectral estimation in dsp-
based meters [#7474] 
Leopoldo Angrisani, Domenico Capriglione, Luigi Ferrigno and Gianfranco Miele 
DIS, University of Naples Federico II, Italy; DAEIMI University of Cassino, Italy 
 
Click here to open the full paper  
 
2:30PM A Measurement-Oriented Approach to Modeling Packet Loss in IP Networks [#7584] 
Stejarel Veres and Dan Ionescu 
University of Ottawa, Canada 
 
Click here to open the full paper  
 
2:45PM Automatic Node Discovery in CAN (Controller Area Network) Controllers using Reserved 
Identifier Bits [#7586] 
Yadunandana Yellambalase and Minsu Choi 
University of Missouri-Rolla, United States 
 
Click here to open the full paper  
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3:00PM A Far-Range Off-Line Camera Calibration Method for Stereo Lane Detection Systems [#7564] 
Andras Bodis-Szomoru, Tamas Daboczi and Zoltan Fazekas 
Hungary 
 
Click here to open the full paper  
 
 
Session Tu3ws: Digital Signal Processing 
 
Tuesday, May 1, 2:00PM-3:30PM, Room: Wawel-Syrena 
Chair: Piet Broersen 
 
2:00PM A Novel QPC Detector for the Health Monitoring of Rotating Machines [#7545] 
Taekhyun Kim, Edward J. Powers, W. Mack Grady and Ari Arapostathis 
The University of Texas at Austin, United States 
 
Click here to open the full paper  
 
2:15PM Testbed for Wireless Adaptive Signal Processing Systems [#7223] 
Gyorgy Orosz, Laszlo Sujbert and Gabor Peceli 
Budapest University of Technology and Economics, Hungary 
 
Click here to open the full paper  
 
2:30PM Multiharmonic Waveform Fitting of Periodic Signals using Genetic Algorithms [#7345] 
Fernando Janeiro and Pedro Ramos 
Instituto de Telecomunicacoes, Portugal 
 
Click here to open the full paper  
 
2:45PM Decomposition Based Synthesis in Implementation of Digital Filters for Wavelet Transform 
Application Targeted FPGA Devices [#7067] 
Mariusz Rawski, Bogdan Falkowski and Tadeusz Luba 
Warsaw University of Technology, Poland; Nanyang Technological University, Singapore 
 
Click here to open the full paper  
 
3:00PM Rank Order Filters for Time-Stamped Signals [#7033] 
Lee Barford 
Agilent Laboratories, United States 
 
Click here to open the full paper  
 
 
Special Session Tu4ab: Smart Sensors and Sensing Technology 
 
Tuesday, May 1, 4:00PM-5:30PM, Room: Ballroom AB 
Chair: Subhas C. Mukhopadhyay 
 
4:00PM A New Method for Internal Temperature Profile Measurement by Ultrasound [#7213] 
Ikuo Ihara and Manabu Takahashi 
Nagaoka University of Technology, Japan 
 
Click here to open the full paper  
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4:15PM Radiation damage anaysis of a commercial optical CMOS image sensor [#7337] 
Preeti Vodnala, Lawrence Lurio and Micheal Haji-Sheikh 
Northern Illinois University, United States 
 
Click here to open the full paper  
 
4:30PM Development of a fibre optic sensor for the detection of harmful algae bloom and in particular 
domoic acid [#7391] 
Eoin O'Connell, William B Lyons, Cormac Sheridan and Elfed Lewis 
University of Limerick, Ireland 
 
Click here to open the full paper  
 
4:45PM Low-Power Carbon Monoxide Sensors for Wireless Distributed Electronic Noses [#7509] 
Sebastian Bicelli, Alessandro Depari, Alessandra Flammini, Daniele Marioli, Andrea Ponzoni, Giorgio 
Sberveglieri and Andrea Taroni 
University of Brescia, Italy 
 
Click here to open the full paper  
 
5:00PM Ground Penetrating Radar: A Smart Sensor for the Evaluation of the Railway Trackbed [#7499] 
Andreas Loizos and Christina Plati 
National Technical University of Athens, Greece 
 
Click here to open the full paper  
 
 
Special Session Tu4c: System Identification Applied to Solve Measurement Problems: 
nonlinear systems 
 
Tuesday, May 1, 4:00PM-5:30PM, Room: Ballroom C 
Chair: Rik Pintelon 
 
4:00PM Application of Blind Identification to Nonlinear Calibration [#7094] 
Laurent Vanbeylen, Rik Pintelon and Johan Schoukens 
Vrije Universiteit Brussel, dep.ELEC, Belgium 
 
Click here to open the full paper  
 
4:15PM Modelling of Direction-dependent Systems using Bilinear Models [#7113] 
Timothy Tzen Vun Yap, Ai Hui Tan and Mathias Fui Lin Foo 
Faculty of IT, Multimedia University, Malaysia; Faculty of Engineering, Multimedia University, Malaysia 
 
Click here to open the full paper  
 
4:30PM On the Equivalence between some Block Oriented Nonlinear Models and Nonlinear Polynomial 
State Space Models [#7320] 
Johan Paduart, Johan Schoukens and Liesbeth Gomme 
Vrije Universiteit Brussel - ELEC, Belgium 
 
Click here to open the full paper  
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4:45PM Non-linear Volterra Model Identification of Industrial Glueapplication System [#7388] 
Pavol Mikulik, Linus Michaeli and Jan Saliga 
SCA Hygiene Products, 049 12 Gemerska Horka, Slovakia; Tech. Univ.of Kosice, Letna 9/A, 04120 
Kosice, Slovakia 
 
Click here to open the full paper  
 
5:00PM Identification of a crystal detector using a block structured nonlinear feedback model [#7035] 
Johan Schoukens, Liesbeth Gomme, Wendy Van Moer and Yves Rolain 
Vrije Universiteit Brussel, Belgium 
 
Click here to open the full paper  
 
 
Special Session Tu4d: Medical Measurements and Instrumentation III 
 
Tuesday, May 1, 4:00PM-5:30PM, Room: Ballroom D 
Chair: Marco Parvis, Sergio Rapuano 
 
4:00PM A 2.2 microWatt, 95nV/rtHz, chopper-stabilized instrumentation amplifier for chronic 
measurement of ECG and EEG [#7098] 
Timothy Denison, Kelly Consoer, Wesley Santa, Keith Miesel and Greg Molnar 
Medtronic, United States 
 
Click here to open the full paper  
 
4:15PM Real-Time Vision-Based Hand Gesture Recognition with Haar-like Features and Grammars 
[#7287] 
Qing Chen, Nicolas Georganas and Emil Petriu 
University of Ottawa, Canada 
 
Click here to open the full paper  
 
4:30PM Side-approach Transfer Measurement for Patient with Spinal Cord Injuries [#7390] 
Yoshio Tanimoto, Kuniharu Nanba, Akihiro Tokuhiro, Hiroyuki Ukida and Hideki Yamamoto 
Kibikogen Rehabilitation Center, Japan; The University of Tokushima, Japan; Okayama University, Japan 
 
Click here to open the full paper  
 
4:45PM Multisensor Concept for non-invasive Physiological Monitoring [#7449] 
Andreas Caduff, Marc Donath, Mark Talary, Susanne Haug, Daniel Huber, Werner A. Stahel, Francois 
Dewarrat, L. S. Jonasson, Hans-Joachim Krebs and Jelena Klisic 
Solianis Monitoring, Switzerland; University Hospital Zurich, Switzerland 
 
Click here to open the full paper  
 
5:00PM A 3D Acoustic Local Positioning System to Track a Neutrally Bouyant Flow Follower [#7064] 
Andrew Burnett-Thompson and Trevor York 
University of Manchester, United Kingdom 
 
Click here to open the full paper  
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Session Tu4ef: AC Metrology and Uncertainty Evaluations 
 
Tuesday, May 1, 4:00PM-5:30PM, Room: Ballroom EF 
Chair: Peter Filipski 
 
4:00PM Compensation of a Wide-band Transformer for Generation of Calibrate ac Voltages the Millivolt 
Range [#7335] 
Umberto Pogliano, Gian Carlo Bosco and Marco Lanzillotti 
I. N. R.I. M., Italy 
 
Click here to open the full paper  
 
4:15PM Sampling Strategies Comparison for High Accuracy Power Measurements [#7360] 
Jose Ramon Salinas, Francisco Garcia Lagos, Gonzalo Joya and Francisco Sandoval 
Dpto. Tec. Elca., Universidad de Malaga, Spain 
 
Click here to open the full paper  
 
4:30PM Dissipation Factors of 1 pF, 10 pF, and 100 pF Fused-Silica Capacitors [#7187] 
Yicheng Wang, Gerald FitzPatrick and Andrew Koffman 
NIST, United States 
 
Click here to open the full paper  
 
4:45PM A comparison of possibility and probability approaches for modelling poor knowledge on 
measurement distribution [#7501] 
Gilles Mauris 
LISTIC University of Savoie, France 
 
Click here to open the full paper  
 
5:00PM The RFV method applied to uncertainty estimation: a case study [#7184] 
Alessandro Ferrero and Simona Salicone 
Politecnico di Milano - Milano, Italy 
 
Click here to open the full paper  
 
 
Session Tu4ws: Image Processing & Pattern Recognition 
 
Tuesday, May 1, 4:00PM-5:30PM, Room: Wawel-Syrena 
Chair: Tadeusz Dobrowiecki 
 
4:00PM Nonlinear Correlation Measurement Based Registration for Sequential Images [#7294] 
Jing Jin, Qiang Wang and Yi Shen 
Harbin Institute of Technology, China 
 
Click here to open the full paper  
 
4:15PM Segmentation of Infrared Images Using Cued Morphological Processing of Edge Maps [#7554] 
Christophe L. Herry, Rafik A. Goubran and Monique Frize 
Carleton University, Canada 
 
Click here to open the full paper  
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4:30PM A new FPGA-based edge detection system for the gridding of DNA microarray images [#7459] 
Luca Sterpone and Massimo Violante 
Politecnico di Torino, Italy 
 
Click here to open the full paper  
 
4:45PM Sequential Monte-Carlo techniques and vision-based methods for road signs detection [#7338] 
Jean-Charles Noyer, Patrick Lanvin, Mark Yeary and Yan Zhai 
Universite du Littoral Cote d'Opale, France; University of Oklahoma, United States 
 
Click here to open the full paper  
 
5:00PM Characterisation and Identification of Rice Grains through Digital Image Analysis [#7549] 
Dave Hobson, Robert Carter and Yong Yan 
University of Kent, United Kingdom 
 
Click here to open the full paper  
 
 
Poster Session Tu4p: Measurement-Data Acquisition 
 
Tuesday, May 1, 4:00PM-5:30PM, Room: Poster Hall 
 
A New CMOS Integrable Oscillating Circuit for High-Value Wide- Range Resistive Sensors [#7513] 
Alessandro Depari, Alessandra Flammini, Daniele Marioli, Andrea Taroni, Andrea De Marcellis, Giuseppe 
Ferri and Vincenzo Stornelli 
University of Brescia, Italy; University of L'Aquila, Italy 
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A novel architecture to implement low-cost ferrofluidic pumps [#7462] 
Bruno Ando, Alberto Ascia, Salvatore Baglio and Nicola Pitrone 
DIEES-University of Catania, Italy 
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A smart color sensor based on a multi-Fuzzy Inference strategy [#7464] 
Bruno Ando, Salvatore Baglio, Nicola Pitrone and Alberto Ascia 
DIEES-University of Catania, Italy 
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Data Acquisition and Sharing for a Distributed Intelligent DSM System [#7383] 
Gregorio Andria and Vincenzo Di Lecce 
DIASS - Politecnico di Bari - V.le del Turismo 8, Italy 
 
Click here to open the full paper  
 
The 2D model for a highly adaptive EIT sensor and image reconstruction algorithms [#7429] 
Zhang Cao, Huaxaing Wang, Wuliang Yin and Yong Yan 
Tianjin University, China; The University of Manchester, United Kingdom; University of Kent, United 
Kingdom 
 
Click here to open the full paper  
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A Low-Cost CMOS Integrated Sensor Transducer Implemented as a Capacitance-to-Frequency 
Converter for Capacitive Measuring [#7010] 
Cheng-Ta Chiang, Chi-Shen Wang and Yu-Chung Huang 
Industrial Technology Research Institute, Taiwan; National Chiao Tung University, Taiwan 
 
Click here to open the full paper  
 
Wireless Sensor Network for Selective Activity Monitoring In a Home for the Elderly [#7293] 
Gourab Sen Gupta, Subhas Mukhopadhyay, Michael Sutherland and Serge Demidenko 
Singapore Polytechnic, Singapore; Massey University, New Zealand 
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Ant Colony-Based Reinforcement Learning Algorithm for Routing in Wireless Sensor Networks [#7593] 
Reza GhasemAghaei, Md. Abdur Rahman, Wail Gueaieb and Abdulmotaleb El Saddik 
University of Ottawa, Canada 
 
Click here to open the full paper  
 
Improving GMR Magnetometer Sensor Uncertainty by Implementing an Automatic Procedure for 
Calibration and Adjustment [#7640] 
Andrea Bernieri, Luigi Ferrigno, Marco Laracca and Antonello Tamburrino 
DAEIMI, University of Cassino, Italy 
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Identification of parameters in a Rogowski coil used for the measurement of partial discharges [#7260] 
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Universidad Carlos III, Spain; Universidad Pontificia Comillas, Spain; Universita degli Studi di Pisa, Italy 
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A Flexible Optical Fiber Goniometer For Dynamic Angular Measurements [#7520] 
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University of L'Aquila, Italy 
 
Click here to open the full paper  
 
Evaluation of Plastic Film Thickness Gauge Using an X-ray Slit Beam [#7267] 
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Performance measurements of CSMA/CA-based wireless sensor networks for industrial applications 
[#7238] 
Matteo Bertocco, Giovanni Gamba, Alessandro Sona and Stefano Vitturi 
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Posteriori frequency spectrum correction for test signal imperfections in ADC testing [#7192] 
David Slepicka, Dominique Dallet, Vladimir Shitikov and Francois Barbara 
Czech Technical University in Prague, FEE, Czech Republic; Laboratoire IXL, France; Schlumberger, 
France 
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Spectral Signature Classification Using A Support Vector Classifier For Real-Time Instrumentation 
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University of Oklahoma, United States 
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Special Session We1ab: Electrical Impedance Measurement Methods and Applications 
 
Wednesday, May 2, 8:30AM-10:00AM, Room: Ballroom AB 
Chair: Ramon Pallas Areny 
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Click here to open the full paper  
 
8:45AM Bioimpedance Monitoring of Tissue Transplants [#7402] 
Mart Min, Paul Annus, Raul Land, Toivo Paavle, Eero Haldre and Rein Ruus 
Department of Electronics, TUT, Estonia 
 
Click here to open the full paper  
 
9:00AM Method using bilinear transformation for measurement of impedance parameters of a multi-
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Rik Pintelon and Mei Hong 
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8:45AM Stable approximations of Unstable Models [#7140] 
Tom D'haene, Rik Pintelon and Patrick Guillaume 
Vrije Universiteit Brussel, department ELEC, Belgium; Vrije Universiteit Brussel, department MECH, 
Belgium 
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9:30AM Some Practical Applications of a Nonlinear Block Structure Identification Procedure [#7322] 
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8:30AM CMOS Nanostructure with Auto-ProgrammableThermal Loop and Superior-Order Curvature 
Corrected Technique [#7016] 
Cosmin Popa 
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Michele Giordano and Andrea Cusano  
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9:00AM Dynamic Analysis of CdSe Quantum Dots Luminescent Emissions for Cyanide Detection [#7165] 
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9:15AM A New Particle Filter Tracking Algorithm For DOA Sensor Systems [#7211] 
Yan Zhai and Mark Yeary 
University of Oklahoma, United States 
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9:30AM Measurement of RF impedance of individual carbon nanotubes [#7354] 
Jan Obrzut, Kalman Migler, Lifeng Dong and Jun Jiao 
NIST, United States; Portland State University, United States 
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8:30AM Fibre-optic rotational seismometer as device for detection the seismic rotational events [#7660] 
Leszek R. Jaroszewicz and Zbigniew Krajewski 
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8:45AM Concept Level Evaluation of the Optical Voltage and Current Sensors and an Arrayed 
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Strathclyde University, United Kingdom 
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TU Munich, Germany; GE Global Research, Germany 
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9:15AM Photonic Crystal Fiber Flourometer: Consideration of Factors Associated With Maximum 
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9:30AM Performance Evaluation of a Few- and Multimode Fiber-Optic Perimeter Sensor [#7352] 
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Fac. of communications, Technical Univ. of Sofia, Bulgaria; Photonics Research Center, University of 
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Session We1ws: Inverse Problems & Signal Reconstruction 
 

Wednesday, May 2, 8:30AM-10:00AM, Room: Wawel-Syrena 
Chair: Gabriele D'Antona 
 
8:30AM A Faster and Cheaper Method of Implementing States Observers using Artificial Neural Networks 
[#7362] 
Ye Chow Kuang and Melanie Ooi 
Monash University, Malaysia 
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[#7146] 
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9:00AM TDR response properties and their use in the estimation of soil permittivity [#7636] 
Patrizia Savi, Ivan Maio and Igor Stievano 
Politecnico di Torino, Italy 
 
Click here to open the full paper  
 
9:15AM Multi-channel Digital Fringe Calibration for Structured Light Profilometers using Neural Networks 
[#7038] 
Matthew Baker, Jiangtao Xi and Joe Chicharo 
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9:30AM New Pathways Towards the Enhancement of the Image Quality [#7595] 
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University of Akron, United States; University of Akron, Uruguay 
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Vladimir Hinic, Emil Petriu and Thomas E. Whalen 
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10:45AM Using a Sensor Source Intelligence Cell to Connect and Distribute Visual Information from a 
Commercial Game Engine in a Disaster Management Exercise [#7304] 
Martin Persson and Peter Wide 
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Click here to open the full paper  
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Sensors and Humans [#7570] 
Gregor Pavlin, Maris Marinus and Frans Groen 
Thales Research and Technology, Netherlands; University of Amsterdam, Netherlands 
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Mel Siegel 
Carnegie Mellon University, United States 
 
Click here to open the full paper  
 
11:30AM The Design of a Web-Sensor Network for Environmental Monitoring and Remote Control 
Applications by Data Fusion Techniques [#7542] 
Claudio De Capua, Stefano De Falco and Rosario Morello 
DIMET-University Mediterranea of Reggio Calabria, Italy;  
DIEL-University of Naples "Federico II", Italy 
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10:30AM Effects of overlapping and windowing on the estimates of frequency response functions of linear 
systems with random input signals [#7131] 
Dhammika Widanage, John Douce and Keith Godfrey 
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10:45AM Frequency domain Errors-In-Variables estimation of linear dynamic systems using data from 
overlapping sub-records [#7019] 
Kurt Barbe, Johan Schoukens and Rik Pintelon 
Vrije Universiteit Brussel, dep. ELEC, Belgium 
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11:00AM Adaptive smoothing of Frequency Response Functions in Digital Spectral Analysers [#7382] 
Jerome Antoni and Johan Schoukens 
University of Technology of Compiegne, France; Vrije Universiteit Brussel, Belgium 
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11:15AM Transfer Function Estimation of Digital Subscriber Lines with Single Ended Line Testing [#7092] 
Carine Neus, Patrick Boets and Leo Van Biesen 
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Click here to open the full paper  
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11:30AM Pseudorandom Maximum Length Signal Design with Bias Compensation Least Squares 
Estimation for System Identification [#7145] 
Mathias Fui Lin Foo, Ai Hui Tan and Kartik Prasad Basu 
Faculty of Engineering, Multimedia University, Malaysia 
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10:30AM Particle Size Influence on Effective Permittivity of Particle- Gas Mixture with Particles 
Agglomeration: Experimental Study [#7365] 
Xiaomin Li and Lijun Xu 
University of Greenwich, United Kingdom; Beihang University, China 
 
Click here to open the full paper  
 
10:45AM Quantitative Measurement of Electromagnetic Distortions in Scanning Electron Microscope 
(SEM) [#7456] 
Mariusz Pluska, Lukasz Oskwarek, Remigiusz Rak and Andrzej Czerwinski 
Warsaw University of Technology, Poland; Institute of Electron Technology, Poland 
 
Click here to open the full paper  
 
11:00AM Characterization of Single and Multiwall Carbon Nanotubes at Microwave Frequencies [#7566] 
Nawaf Almoayed, Usman Khan, Mahmut Obol, Sanju Gupta and Mohammed Afsar 
Tufts University, United States; University of Missouri, United States 
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11:15AM Measurement uncertainty in nanometrology: leveraging attributes of TEM and CD AFM [#7592] 
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Veeco Instruments, Inc., United States; Spansion LLC., United States 
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Session We2ef: Optical Measurements 
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10:30AM Timing Calibration of the NEMO phase 1 [#7555] 
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INFN, Sezione di Bari and Dipartimento di Fisica, Italy 
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10:45AM Jitter Improvement of Time-Resolved Photoelectric Laser Stimulation for Dynamic Imaging of 
Integrated Circuits [#7176] 
Alexandre Douin, Vincent Pouget, Dean Lewis, Pascal Fouillat and Philippe Perdu 
IXL Laboratory, France; French Space Agency (CNES), France 
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11:00AM Crop and weed image recognition by morphological operations and ANN model [#7297] 
Jiazhi Pan, Min Huang and Yong He 
Zhejiang University, China 
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11:15AM Comparison of Various Algorithms for Phase Unwrapping in Optical Phase Microscopy [#7510] 
Bernd Arminger, Bettina Heise and Bernhard Zagar 
University of Linz, Austria 
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11:30AM Monolythically Integrated Optical Distance Measurement Sensor with Double-Cathode 
Photodetector [#7047] 
Klaus Oberhauser, Gerald Zach, Alexander Nemecek and Horst Zimmermann 
Vienna University of Technology, Austria 
 
Click here to open the full paper  
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10:45AM Four terminal-pair inductance comparison between INRIM and CTU [#7158] 
Luca Callegaro, Vincenzo D'Elia and Jaroslav Bohacek 
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11:00AM Two-channel amplifier for high-sensitivity voltage noise measurements [#7066] 
Felice Crupi, Calogero Pace and Gino Giusi 
DEIS, University of Calabria, Italy 
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11:15AM Measurement of Immunity of a Digital Acquisition System to Conducted Disturbances [#7147] 
Giovanni Betta, Domenico Capriglione, Carmine Landi and Nicola Pasquino 
University of Cassino, Italy; Second University of Naples, Italy; University of Naples Federico II, Italy 
 
Click here to open the full paper  
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11:30AM Measurement of the Frequency Characteristic of Shunt with the Method of Two Voltmeters 
[#7468] 
Dusan Agrez 
University of Ljubljana, Slovenia 
 
Click here to open the full paper  
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Sequential Dual Filter Based Smoothing Framework for Integrated Navigation Systems [#7157] 
Feng He and Lenan Wu 
Southeast University, China 
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Multisensor unscented filtering for GPS-based navigation systems [#7332] 
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Click here to open the full paper  
 
Timing and Ranging Models Based on OFDM Synchronization [#7155] 
Feng He and Lenan Wu 
Southeast University, China 
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Fractional-Order FIR Differentiators with Optimum Noise Attenuation [#7219] 
Olli Vainio, Raija Lehto and Tapio Saramaki 
Tampere University of Technology, Finland 
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Location and estimation parameters of weak wave packets in noise [#7096] 
Olga Bunyak and Yuriy Bunyak 
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New interpolation methods for image-based sub-pixel displacement measurement based on correlation 
[#7387] 
Lubomir Riha, Jan Fischer, Radislav Smid and Adam Docekal 
Dept. of Measurement, Czech Technical University, Czech Republic 
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University of Naples Federico II, Italy; University of Naples "Parthenope", Italy 
 
Click here to open the full paper  
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High Performance Real-time Object Detecting and Tracking System for Multiple Moving Targets [#7525] 
Chih-hsien Kung, Chih-ming Kung and Jung-ping Wang 
Chang-Jung Christian University, Taiwan; Meiho Institute of Technology, Taiwan 
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