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It is our pleasure to invite all scientists, academicians, young researchers, business delegates, 
and students from all over the world to attend the International Conference on Electronics and 
Electrical Engineering will be held online during March 21-23, 2022.

EEEMEET2022 provides a platform of international standards where you can discuss 
and share persuasive key advances in electronics and electrical engineering. In addition to 
Presentations, Workshops, and Discussions, the conference also offers a unique venue for 
renewing professional relationships, networking, and remaining up-to-date variations in our 
challenging and expanding discipline.

EEEMEET2022 not only increased the number of opportunities for you to network with 
colleagues from across the world but also introduced more focused sessions that will feature 
cutting-edge presentations, special panel discussions, and livelier interaction with industry 
leaders and experts.

We’re looking forward to an excellent meeting with scientists from different countries around 
the world and sharing new and exciting results in Electronics and Electrical Engineering.
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In Search of a Unified Theory-of-Everything in 
Computational Engineering 

Alireza BAGHAI-WADJI 
Southern University of Science and Technology (SUSTech), Shenzhen, Guangdong, China 
& University of Cape Town (UCT), Western Cape, South Africa 

The modern history of fundamental theoretical physics since James Clerk Maxwell’s unification 
of electricity and magnetism reveals the uncompromising quest of a Theory-of-Everything 
capable of unifying all known forces in nature. Tremendous intellectual efforts, supported by 
expensive experimental work, have led to a myriad of theories of astonishing predictive power, 
and more importantly, to the development of intricate algebraic, geometric, and regularization 
techniques to deal with debilitating infinities and inconsistencies in calculations. On the other 
hand, since mid-20’s century, the two realms of development, the compartmentalization 
strategy (black-box modelling), and the description of weakly/strongly interacting agents 
have enabled engineers to model materials and devices, and better understand the behavior of 
systems, systems-of-systems, and processes. In the intervening period, despite the impressive 
progress made in computing, tacit pressure to devise a Unified Theory-of-Everything in 
computational engineering, science, and biology has been mounting. Leibniz’s and Newton’s 
conceptualization of the infinitesimal differential- and integral calculus in its original form, 
orin subsequent variations thereof, are still dominating the minds of algorithm designers 
in computational engineering. Ill-conditioned problems, the presence of singularities, low 
converge rate, and possible divergencies, have led to powerful summability, integrability, and 
pseudoinverse schemes, which, however, when integrated into a global model, often violate 
the internal consistency and the verisimilitude to the natural phenomena under scrutiny. Based 
on examples from modern electrical engineering applications, this presentation aims at the 
following: i) Translate relevant powerful abstract tools developed in fundamental theoretical 
physics and mathematical sciences into an engineering language to facilitate the work of 
engineers and unleash their unique imaginative powers. ii) Demonstrate that equationsin 
classical mathematical physics(Electromagnetism, Newton’s Equation of Motion, Theory 
of Elasticity, Theory of Piezoelectricty, the Heat Problem, viewed in isolation or when 
coupled) can be diagonalized following an automatable recipe. Diagonalized forms permit 
algebraization (eigenvalue equations) and geometrization (basis functions, metric, length, and 
angles). iii) Rather than working with fictious 0-dimensional point- and 1-dimensional line- 
charges and forces (Dirac delta functions), introduce problem-specific smeared out distributed 
sources to tame divergencies. This leads to two complementary regularization techniques, 
algebraic and exponential. iv) Present a scheme for unifying transforms and their associated 
inverse transforms (Fourier, Laplace, Gabor, Wigner-Weyl, Wavelets and Frames) by utilizing 
the concept of the Resolution-of-Identity. The latter is based on a judicious factorization of 
the identity operator and its matrix representation. As the culmination of the discussion in 
this section, the recently proposed Discrete Taylor Transform and Inverse Transform will be 
presented. v) Refine the widely used Method-of-Moments (MoM) by introducing R-MoM, 
which is an internally consistent “Regularized” version of MoM. A distinguishing feature of 
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R-MoM is that it “naturally” leads to astonishingly smooth geometry-independent Universal 
Functions, which can be conveniently stored and processed for future applications or for training 
learning algorithms. vi) Symmetry and the associated conservation laws are essential pillars in 
physics. Standard discretization schemes may violate certain vital properties of the underlying 
continuous counterparts (finite difference technique, finite element technique, boundary element 
technique). Luckily, symmetry and the associated conservation laws, unshakable bedrocks in 
theoretical physics, serve as models to guide the intuition of computational engineers. In terms 
of the conservative finite difference scheme, the merits of conservative techniques will be 
discussed. It will be demonstrated that local conservative schemes are excellently positioned 
to utilize the theory of automata with memory. A glimpse of the mathematics for describing 
emergent phenomena will conclude the presentation, along with recommendations for future 
work in terms of several open computational problems. The silhouette of a Unified Theory-of-
Everything in computational engineering shall arise.
Biography
Alireza Baghai-Wadji is Professor Emeritus at University of Cape Town (UCT). Previously, 
he was Academic Program Director and Assistant Dean (internationalization) with UCT. He 
holds M.Sc. and Ph.D. degrees in telecommunication engineering, and the D.Sc. (Doctor of 
Science) degree in physical electronics from the Vienna University of Technology. He has 
also been honored with the D.Sc. degree in materials science and quantum physics from Aalto 
University, Finland. Since 2012 he has been with University of Cape Town. He was 2005–2012 
Professor, Discipline Head, Senior Member of the Platform Technologies Research Institute, 
and International Representative with RMIT University. From 1979-2005 he was with Vienna 
University of Technology: Associate Professor (1997–2005), Docent (1994–1997), Assistant 
Professor (1988–1994), Research Fellow (1984–1988), and Research Associate (1979–1983). 
He has occupied resident academic, executive, and consultancy positions on five continents, 
accumulating significant experience in both academia and high-tech industry: Distinguished 
Visiting Professor with Beijing Institute of Technology, China; Visiting Professor with Aalto 
University, Finland; Visiting Scientist with Max Planck Institute (Quantum Optics), Germany; 
Visiting Professor with Institute for High-Performance Computing and Senior Member with 
Institute for Mathematical Science, Singapore; Visiting Scientist with University of California, 
Irvine, CA, USA; Adjunct Professor with Arizona State University, AZ, USA; and Director of 
Aerospace and Aviation Electronics Program with Sir Lawrence Wackett Aerospace Centre, 
Australia. He was Principal Engineering Consultant with Motorola, USA; CTS, USA; EPCOS, 
Germany; Siemens Matsushita, Austria; and Siemens, Germany. He was a Nokia Fellow and 
was awarded the prestigious Austrian Kurt Goedel Fellowship three times. Since 1997 he 
has been serving as Associate Editor for IEEE Transactions on Ultrasonics, Ferroelectrics, 
and Frequency Control (UFFC). He was twice Guest Editor for the IEEE Transactions 
UFFC. Since 2019 he has been serving as Associate Editor for the Applied Computational 
Electromagnetic Society (ACES). He has authored more than 200 peer-reviewed journals and 
conference proceedings and delivered more than 120 invited, plenary, and keynote speeches. 
He is the owner of one patent in the USA. He has instructed 33 half-day or full-day short 
courses sponsored by IEEE or ACES. His sustained efforts in the development of cutting-edge 
mathematical tools for zooming in the ultra near-fields in miniaturized acoustic-, electronic-, 
photonic, plasmonic-, and quantum devices have been honored by computational communities 
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and widely viewed as original contributions to mathematical physics with demonstrated 
applications in frontiers engineering: He is Honorary Member and Fellow of Electromagnetics 
Academy, USA, and has been listed in Who-is-Who in Electromagnetics. He is a Visiting 
Professor at SUSTech, Shenzhen, Guangdong, China (two years, 2020-2021). During 2017-
2019 he was for a period of 19 months a High-level Foreign Expert Visiting Professor with the 
Xian University of Science and Technology, Xian, Shaanxi, China. He is Honorary Professor 
at Amity University, Noida, India, and Adjunct Professor at Vellore Institute of Technology, 
Vellore, Tamil Nadu, India.
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Electric Vehicles and its Impact to Energy Storage

Eric Cheng 
Electric Vehicle Laboratory, Department of Electrical Engineering, The Hong Kong Polytechnic 
University, Hong Kong

Electric vehicle is now a major trend for research and development, but it creates major issues 
in energy stroage. Supercapacitors, Fuel cells, and batteries are the major energy storage units 
for Electric vehicles (EV).  The performance of an EV is highly governed by its performance.   
The challenge is not only to develop very high-density energy storage, the safety, dynamics, 
power conditioning, and charging method are also important research and development areas.   
The commonly used hydrogen fuel cell and metal-air fuel cell could be important future 
energy storage for mobility.  Its performance and potential as compared with the other high-
performance battery is an interesting area for exploration.
 
Besides the Li-ion battery, there are many other newly emerging batteries such as new forms 
of Li-ion battery and flow batteries. Also, the super-capacitor usually works in parallel with 
the battery. Another major energy source is the fuel cell which may use hydrogen or other 
new fuel. The associated application to electric vehicles, and also their power conditioning is 
now a hot research topic.  The energy management system is one of the key technologies to 
make the vehicle to be successful.   The recycling issue of battery is now being investigated 
for consideration in the second life obtained from the retired vehicles.  In this century, electric 
vehicle research is also extended to the electric vessel. The opportunity of the electric vessel 
also plays an important role in smart mobility and smart city.  
 
The talk will discuss the recent and future developments in energy management including fuel 
cell and battery technology and the associated electric engineering research for the application 
to electric mobility. 

Biography
Prof Eric Cheng obtained his BSc and PhD degrees both from the University of Bath in 1987 
and 1990 respectively.  Before he joined the Hong Kong Polytechnic University in 1997, he 
was with Lucas Aerospace, United Kingdom as a Principal Engineer and led a number of 
power electronics projects.

He is the electrical designer for the Hong Kong 1st commercial electric vehicle in Hong Kong.  
He is also the designer for the 1st charging network in Hong Kong.   He received the numerous 
awards related to electrical engineering, energy and automotive.   He has published over 500 
papers and 7 books.  He has over 100 interviews by media on his research and development. 
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He is now the professor and director of Power Electronics Research Centre of the university.  
His research interests are all aspects of power electronics, Power Quality, Renewable energy, 
Motor drives, Energy Saving, EMI, high speed rail, Electric Vessel, Electric Vehicle and 
Automotive advanced components.   He is the recipient of the international award in Seoul 
International Invention Fair 2015 Gold prize for his contribution in super-capacitor to electric 
vehicles, 2016 iCAN Gold Medal for his contribution in  active suspension, and Gold Award 
of Hong Kong Innovation and Technology in 2017 and Geneva’s Invention Expo Silver Award 
for his contribution in antilock braking system, in 2021.  Prof. Cheng is a fellow of IEEE and 
IET.
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Development of Inspection System for Detecting Tool 
Steel Chipping in Conductive Specimen using Thin 
Film Magneto-Impedance Sensor 

Tomoo Nakai 
Industrial Technology Institute, Miyagi Prefectural Government, Japan

A thin-film magnetic field sensor is useful for detecting foreign matters included in industrial 
and medical products. It can detect a small piece of tool steel chipping or breakage inside 
the products nondestructively. An inspection of all items in the manufacturing process is 
desirable for the smart manufacturing system. We proposed a sensing system in which a thin-
film magneto-impedance sensor was set in a strong normal magnetic field and detected the 
foreign matters at the same time as magnetization. A driving circuit of the thin film sensor 
as a combination of a 400 MHz oscillator and a logarithmic amplifier as a detector has been 
developed(1).A confirmation of both the sensitivity in the strong surface normal magnetic field 
and also the tolerance against the normal field of sensor was carried out and reported(2). In 
this study, a nondestructive inspection system which can detect a tool steel chipping included 
in a conductive specimen is developed. The apparatus consists of a uniform static magnetic 
field generator more than 0.03 T and an array of the thin film magneto-impedance sensors set 
in the static field. Our system can detect mm size chipping included in an over 100 mm height 
complex shape aluminum casting specimen.

Reference
Magneto-Impedance Sensor Driven by 400 MHz Logarithmic Amplifier, Tomoo Nakai, 
Micromachines, 10, 355 (2019).
Sensitivity of Thin Film Magntoimpedance Sensor in 0.3 T Surface Normal Magnetic Field, 
Tomoo Nakai, IEEJ Transactions on Electrical and Electronic Engineering, 15 (2020),1230-
1235.

Biography
Tomoo Nakai received a Ph.D degree in electrical engineering from Tohoku University in 
2005, and presently a general researcher of electrical and information technology department 
of Industrial Technology Institute, Miyagi Prefectural Government. He has worked on 
magnetic sensor, sensor network, energy harvesting, and electromagnetic compatibility 
(EMC) technology. The Magnetic Society of Japan, The Japanese Society of Mechanical 
Engineers, The Japanese Society of Non-Destructive Inspection, and IEEE member. 
Research Interest: Magnetic thin film, Sensor, Nondestructive evaluation
URL: https://www.mit.pref.miyagi.jp/
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Energy Efficient Communications for Wireless 
Networks Based on Game Theory
Fadhil Mukhlif 

Information Assurance and Security Research Group (IASRG), Faculty of Engineering, 
Universiti Teknologi Malaysia, Johor, Malaysia

There are challenging and prevalent problems related to spectrum resources with the interference 
of battery-based devices in future wireless networks. To address such challenges, this study 
proposes a theoretical framework for designing and analyzing the distributed power control 
algorithms in modern 5G cognitive networks. Previous experiments have shown that game 
theory tools can be used as a suitable and efficient technique to build scalable, balanced, and 
energy efficient for the distributed power control schemes to use it practically in battery-based 
devices in wireless networks. The power control issue is constructed as a non-cooperative 
game for which the user selects its transmission energy to increase or decrease its own utility. 
The ratio of throughput to transmit power is defined as the utility that is used to signify the 
power efficiency scheme, on the other hand, the cost can be presented as the sum of the sigmoid 
weighting of transmit power and the square of the signal to interference ratio error that can be 
used to signify the signal to interference balancing scheme. This work proposes a novel utility 
function to derive an efficient distributed power algorithm. Moreover, this study proposes a 
pricing technique which guides users to an effective Nash Equilibrium point to encourage 
users to use network resources efficiently. Such frameworks are considered as general when 
applied on candidates of cognitive scenarios which is Cognitive Radio (CR), Cognitive Sensor 
Networks (CSN) and Unmanned Aerial Vehicle (UAV) because of the critical and challenging 
issue of interference. To prove the effectiveness of such algorithms, numerical solutions 
are used in comparison with current power control algorithms. The findings of this study 
indicate that the simulated analytical and numerical results of the proposed algorithms can 
achieve a substantial reduction in transmit power of users which in turn minimizes the overall 
interference. Furthermore, the convergence rate of these algorithms is relatively fast which can 
help in guaranteeing that all users achieve their required QoS.  

Keywords
SWIPT; Power Control; Game Theory; Unmanned Aerial Vehicle (UAV).

Biography 
Fadhil Mukhlif  completed his B.Sc. in Electrical Engineering from University of Tikrit, 
Iraq in 2010, M.Eng. in Telecommunication Systems from University Technical Malaysia 
Melaka (UTeM), Malaysia in 2013 and PhD in Computer Networks & Wireless from Faculty 
of Engineering, University of Malaya (UM), Malaysia in 2020. He is currently a Postdoctoral 
Research Fellow in the School of Computing, Faculty of Engineering, Universiti Teknologi 
Malaysia (UTM), Johor, Malaysia. His research interest mainly includes Computer Networks, 
AI, Machine & Deep Learning, Telecommunication Networks, UAV, IoT, WSN, Game 
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Theory, Cloud Networks.

Area of Expertise: Computer Networks; AI; Machine & Deep Learning; Telecommunication 
Networks; UAV; IoT; Game Theory; WSN.
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Fault-Tolerant FPGA-based Applications 
Gehad Alkady 
Electronics and Communications Engineering (ECNG) Department, American University in 
Cairo (AUC), Egypt

Nowadays, FPGAs play a great role in electronic circuits design due to their high performance, 
flexibility, re-configurability, and low development cost. They are used in several applications 
including space, industrial, automotive, medical, data processing and networks. Novel FPGA 
architectures have a lower gate length technology which results in negative impacts on the 
reliability of such applications. In addition, FPGA devices are susceptible to radiation induced 
Faults. Therefore, the need for applying fault-tolerant techniques on FPGA-based applications 
emerges to enhance their reliability and extend system lifetime. In this presentation, several 
fault-tolerant techniques will be discussed and how they are applied to different FPGA-based 
applications. 

Keywords
FPGA; Fault-Tolerance; Faults; Reliability; 

Biography
Gehad Alkady is a PHD candidate in Ain Shams university in Egypt. She works as an assistant 
lecturer and a researcher in the Electronics and Communications Engineering (ECNG) 
department at the American University in Cairo. She received her MS degree in Electronics 
and Communications Engineering from the American University in Cairo in 2015.  She 
is a coauthor of 32 conference papers and 2 journals. She got several awards include Best 
Female Scientist in MECO 2017 and Gratitude award for scientific and research contribution. 
She is a member in SEAD research group in the American University in Cairo since 2014 
and a member in the scientific committee of the Mediterranean Conference on Embedded 
Computing (MECO) since 2016. Moreover, she is a member in IEEE, IEEE Reliability society 
and IEEE Industrial Electronics society (IES) since 2016. She is also serving as a reviewer for 
various International Journals and conferences. Her current research interests include FPGAs, 
Reliability, Fault-Tolerance, Dependable Systems, Testing, Embedded Systems, Machine 
learning, Fault-tolerant FPGA-based applications.
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IoT Platforms- Past, Present and Future Development
Ivan Ganchev 
University of Plovdiv “Paisii Hilendarski”, Bulgaria; Institute of Mathematics and Informatics 
– Bulgarian Academy of Sciences, Bulgaria; University of Limerick, Ireland.

The setting of the Internet of Things (IoT) as one of the main drivers of Industry 4.0 requires 
the resolution of multiple issues related to the integration of different telecommunication 
protocols and networks on one hand, and the interoperability of software architectures, 
frameworks, and platforms on the other, as to achieve seamless delivery of IoT services to 
consumers, utilizing a variety of IoT things/objects/devices accessible via heterogeneous 
telecommunication networks.Being predominantly of a vertical type, the existing IoT platforms 
are used for the provision of services within one particular IoT domain, whereby each IoT 
provider supplies the entire specific IoT service in a vertical architecture involving separate 
applications/services, separate network connections, and separate things/objects/devices. This 
approach has led to the creation of the ‘Internet of Silos’ instead of real IoT, withsignificant 
IoT market fragmentation and associated problems related to system interoperability and 
integration, increased OPEX, difficult scaling, and limited openness to new IoT services. 
The new horizontal-type IoT platform paradigmovercomes and ameliorates many of these 
downsides, by allowing a provider to bring only a horizontal slice. This enables better meeting 
of expectations today for efficiency, effectiveness, flexibility, scalability, multi-purpose use, 
openness, and easy adjustment to new IoT scenarios and use cases.Thiskeynote talk presents 
in acomparative manner the past, present and future development trends of IoT platforms, 
highlighting some of the most successful platform representatives to date.

Biography
Prof. Ivan Ganchev is an IEEE Senior Member, a URSI Senior Member, an ITU-T Invited 
Expert, and an IET Invited Lecturer. He was involved in 40+ international and national research 
projects.Prof. Ganchev has served on the Technical Program Committee of 350+ prestigious 
international conferences, symposia, and workshops. He has (co)authored 1 monographic 
book, 3 textbooks, 4 edited books, and 300+ research papers in refereed international journals, 
books, and conference proceedings.Prof. Ganchev is an Area Editor of the Elsevier Computer 
Networks, an Editorial Board Member of the Hindawi Wireless Communications and Mobile 
Computing, MDPI Electronics, MDPI Mathematics, and Wiley Internet Technology Letters, 
and a Regional Editor (Europe) of the International Journal on Trust Management in Computing 
and Communications. He also seats on the Editorial Board of and has served as a Guest Editor 
for multiple other international journals.
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Predictive Control for Power Electronics – What are 
the Features Interesting for the Future ?
Ralph M. Kennel 
Technische Universitaet Muenchen, Germany

Scope And Benefits
Up to now the control of electrical power using power converters has been based on the principle 
of mean value, using pulse width modulation with linear controllers in a cascaded structure.

Recent research works have demonstrated that it is possible to use Predictive Control to 
control electrical energy with the use of power converters, without using modulators and 
linear controllers. This is a new approach that will have a strong impact on control in power 
electronics in coming decades.

The main advantages of predictive control are:

Concepts are very intuitive and easy to understand.    
It can be applied to a great variety of systems.    
The multivariable case can be easily considered.    
Dead times can be compensated.    
Easy inclusion of non-linearities in the model.    
Simple treatment of constraints.    
The resulting controller is easy to implement.    
This methodology is open to include modifications and extensions depending on specific 
applications. 

Contents

Introduction
Predictive Control Methods
Trajectory Based Predictive Control
Hysteresis Based Predictive Control
Long-Range Predictive Control
Predictive Control Applied to Power Electronics
Predictive Control Applied to Motor Drives
Predictive Control versus Cascaded Control
Conclusions/Discussion
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Biography

Ralph M. Kennel was born in 1955 at Kaiserslautern (Germany). In 1979 he got his diploma 
degree and in 1984 his Dr.-Ing. (Ph.D.) degree from the University of Kaiserslautern.
 
From 1983 to 1999 he worked on several positions with Robert BOSCH GmbH (Germany). 
Until 1997 he was responsible for the development of servo drives. Dr. Kennel was one of the 
main supporters of VECON and SERCOS interface, two multi-company development projects 
for a microcontroller and a digital interface especially dedicated to servo drives. Furthermore 
he took actively part in the definition and release of new standards with respect to CE marking 
for servo drives.
 
Between 1997 and 1999 Dr. Kennel was responsible for “Advanced and Product 
Development of Fractional Horsepower Motors” in automotive applications. His main 
activity was preparing the introduction of brushless drive concepts to the automotive market. 
From 1994 to 1999 Dr. Kennel was appointed Visiting Professor at the University of Newcastle-
upon-Tyne (England, UK). From 1999 - 2008 he was Professor for Electrical Machines and 
Drives at Wuppertal University (Germany). Since 2008 he is Professor for Electrical Drive 
systems and Power Electronics at Technische Universitaet Muenchen (Germany). His main 
interests today are: Sensor less control of AC drives, predictive control of power electronics 
and Hardware-in-the-Loop systems.
 
Dr. Kennel is a Senior Member of IEEE, a Fellow of IET (former IEE) and a Chartered Engineer 
in the UK. Within IEEE he is Treasurer of the Germany Section as well as Distinguished Lecturer 
of the Power Electronics Society (IEEE-PELS). Dr. Kennel has received in 2013 the Harry 
Owen Distinguished Service Award from IEEE-PELS, the EPE Association Distinguished 
Service Award in 2015 as well as the 2019 EPE Outstanding Achievement Award. In 2018 
Dr. Kennel received the Doctoral degree honoris causa from Universitatea Stefan cel Mare in 
Suceava (Romania).
 
Dr. Kennel was appointed “Extraordinary Professor” by the University of Stellenbosch (South 
Africa) from 2016 to 2019 and as “Visiting Professor” at the Haixi Institute by the Chinese 
Academy of Sciences from 2016 to 2021.
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Performance Enhancement of MMW Focal Plane 
Array Based on Glow Discharge Detector and Light to 
Frequency Converter

Natan S. Kopeika1, Lidor Kahana2, Daniel Rozban2, Arun Ramachandra 
Kurup2, Yitzhak Yitzhaky1and Amir Abramovich2

1School of Electrical and Computer Engineering, Department of Electro-optics and Photonics 
Engineering, Ben-Gurion University of the Negev, Beer Sheva,  Israel 

2Department of Electrical and Electronic Engineering, Ariel University, Israel

Performance enhancement of a very inexpensive millimeter wave(MMW)sensor for MMW 
imaging systems is experimentally demonstrated in this study. The MMW sensor is composed 
of a Glow Discharge Detector (GDD) and a Light to Frequency (LTF) converter combination. 
The experimental results given in this study show an order of magnitude improvement 
in the minimum detectable signal as well as in the signal to noise ratio (SNR) and noise 
equivalent power (NEP), when a NIR long pass filter was inserted between the GDD and the 
LTF combination.A detailed derivation of the NEP of this unique sensor is presented in this 
work. Good agreement between the derived NEP and the experimental result was obtained. 
Furthermore, first operation of 8X8 MMW imaging focal plane array(FPA)board based on this 
technology is also demonstrated experimentally with improved results.

We present a neoteric and inexpensive technique to realize a MMWfocal plane array, based ona 
GDDandLTFconverter pixel. A quasi-optical experimental setup composed of a MMW source, 
an off axis parabolic mirror (OPM), and an imaging mirror were employed here. Description 
and demonstration of this unique technique, using a very inexpensive miniature glow discharge 
plasma detector, and a light to frequency converter combination, are presented in this work. 
This elementary detection mechanism is based on measuring LTF pulse frequency rather than 
electrical analog signal. The MMW to visible up-conversion method is used here, which refers 
to detection of changes in the emitted light from the GDD due to incident radiation from a 
MMW source. Adata acquisition platform is used here to acquire the readings from the sensor 
element which is controlled by a LABVIEW code. FPA design using this technique is much 
simpler and reliable than the FPAs demonstrated in our previous studies.
Keywords: Glow Discharge Detector; Millimeter Wave Imaging; Focal Plane Array; Quasi 
Optical Design; Millimeter Wave to Visible Up-conversion Imaging
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Biography
Natan S. Kopeika (Life Senior Member, IEEE) was born in Baltimore, in 1944. He received the 
B.S., M.S., and Ph.D. degrees in electrical engineering from the University of Pennsylvania, 
in 1966, 1968, and 1972, respectively. Hebegan his career at the Ben-Gurion University of the 
Negev, in 1973. He Chaired the Department of Electrical and Computer Engineering for two 
terms (1989–1993) and was named as a Reuven and Francis Feinberg Professor of Electro-
optics, in 1994. He was the first head of the Department of Electro-optical Engineering, from 
2000 to 2005. He has published more than 200 articles in international reviewed journals 
and well over 150 papers at various conferences. Recent research involves development of a 
novel inexpensive focal plane array camera for terahertz imaging and very fast inexpensive 
millimeter wave wireless communication. He was awarded the JJ Thomson Prize by the IEE, 
U.K., in 1999. He is a Fellow of SPIE, since 2000.Other areas of research include interactions 
of electromagnetic waves with plasmas, the opto-galvanic effect, environmental effects on 
optoelectronic devices, imaging system theory, propagation of light through the atmosphere, 
imaging through the atmosphere, image processing and restoration from blur, imaging in 
the presence of motion and vibration, lidar, target acquisition, and image quality in general. 
He is the author of the textbook ‘A System Engineering Approach to Imaging’ (SPIE Press, 
first printing 1998 and second printing 2000), and is a Topic Editor for Marcel Dekker for 
atmospheric optics in their Encyclopedia of Optical Engineering. He has coauthored two other 
books.
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1-D and 2-D Nanostructured Field Emitters

Filippo Giubileo
National Research Council, Italy

Field emission (FE) is a macroscopic quantum phenomenon according to which electrons can 
escape from a metallic or semiconducting surface by tunneling through the potential barrier 
at the vacuum interface under the application of a high electric field. Indeed, the electric field 
reduces the potential barrier (making it triangular, lower and thinner) so that tunneling can 
happen for electric fields of the order of 104 V/µm. 
Nanostructures, for their high aspect ratio that enables enhancement of the local electric field, 
are the best candidates as field emitters. Consequently, with the advent of nanotechnology, 
FE has attracted growing attention towards the development of electron sources, flat panel 
displays, etc. 
In this talk, I will summarize the main experimental results obtained on various nanostructures, 
either one- or two-dimensional. Moreover, I will discuss the electronic properties of field-effect 
transistors realized by using two-dimensional transition metal dichalcogenides as conduction 
channel in a standard back-gate configuration.

Biography
Filippo Giubileo currently works as Senior Researcher at the Institute for Superconductors, 
Innovative Materials and Devices (SPIN) of the Italian National Research Council (CNR), 
since 2004. He has the National Scientific Qualification as Full Professor in Experimental 
Condensed Matter Physics. 
His research activity deals with electrical properties of 1D and 2D nanomaterials and their 
application as field effect transistors, photodetectors, chemical sensors, field emitters. His 
expertise includes advanced surface analysis on nanometer scale by scanning probe microscopy/
spectroscopy in high magnetic field and variable temperatures. FG also works in the field of 
superconductivity, mostly on what concerns interface phenomena, proximity effect, symmetry 
of the superconducting order parameters, and tunneling spectroscopy.
FG has published more than 100 papers in peer-reviewed journals. He was Chair-Organizer 
for several international conferences (ISMN08, SM-2010, S4E-2014, GM-2016, TTN-2018, 
NANO M&D-2019). He serves as member of editorial board for international journals 
(Nanomaterials, Nano Express, Journal of Nanomaterials, Chemosensors). FG has participated 
in several international conferences as keynote or invited speaker.
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Power-efficient and Robust Communication Systems 
for Large-scale Data Centers
Werner Rosenkranz
Chair of Communications, Dept. of Electrical and Information Engineering, University of 
Kiel, Germany

A substantial amount of energy is required to operate large-scale data centers. A power efficient 
and fast data transfer within, as well as between data centers is crucial for the operators of 
those centers. Therefore, communication is done in the optical domain via fast fiber optic 
communication systems. 
In this talk, we investigate fast optical transmission systems that waste as little energy as 
possible. For long distance and very high-speed data transfer, it is common to use multilevel 
data formats and coherent receiver technology as this is considered as the gold standard in the 
field. However typically, sophisticated digital signal processing (DSP) and very high-speed 
digital-to-analog and analog-to-digital converters (DAC, ADC) as well as highly precision 
local lasers in the receiver and transmitter, and other high-end components are required, that 
contribute to implementation cost and power consumption. On the other hand, we have a 
simpler and more straight forward approach, namely intensity modulation (IM) and direct 
detection (DD). Advanced direct detection schemes are under investigation as well, which 
try to bridge the performance gap between coherent and IM/DD. We investigate therefore 
cost-efficient solutions that require no carrier recovery, no ADC or DAC, and no or very 
little DSP.We demonstrate by experiments that high-speed is manageable for shorter reach 
transmission over distances that are typically employed in data centers. Among the considered 
and evaluated solutions are single-sideband transmission, self-coherent receivers as well as 
cascaded and parallel multilevel approaches.

Biography
Werner Rosenkranz studied Electrical Engineering at the University of Erlangen-Nurnberg, 
Erlangen, Germany. There he received the Ph.D. and the Habilitation at the Lehrstuhl für 
Nachrichtentechnik. He worked on Phase-locked Loops, digital FM-systems, and Digital Signal 
Processing. In 1989 he joined Philips Kommunikations Industrie and Lucent Technologies 
in Nuremberg, Germany, where he was responsible for a transmission group in the basic 
development team. In 1997 he became Professor and head of the Chair for Communications 
in the Department of Engineering of the University of Kiel, Germany. In 2016 he became 
Professor Emeritus. His main research activities are transmission-aspects in very high-speed 
digital communication systems with focus on optical transmission, synchronization systems, 
signal processing, and simulation. He is author or coauthor of more than 200 publications 
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on selected topics as e.g. compensation and equalization of optical transmission channels, 
advanced modulation formats in optical communications, high-speed transmission, modeling 
of channel impairments etc. Prof. Rosenkranz is a Senior Member of IEEE, a Fellow of the 
OSA, and member of VDE and ITG.
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Adaptive Distributed Emergency Electricity Grid 
Control System for Smart Hospitals
Adrian Will and Diego Lizondo
Advanced Information Technologies Research Group , GITIA, National Technological 
University , Argentina

The pandemic has brought a lot of unexpected challenges and situations that very few 
organizations were prepared to handle. In particular, reconversion of Intermediate Care Units 
and other spaces into Intensive Care Units. Even stadiums and hotels were reconverted to 
Intensive Care Units worldwide, during the peaks of the pandemic.  Among other changes 
(like installing proper air filters and air conditioners), one of the problems that were faced is 
that the emergency electricity grid covers only a fixed part of the building. On the other hand, 
buildings incorporating renewable energy today must include some form of demand response 
system, in order to ensure that the consumption stays below the maximum energy that the 
system can provide. 

This work presents the first stages of a smart, adaptive, resilient, and fully distributed Demand 
Response System based on Artificial Immune Networks. The system is designed to control the 
hospital or building grid adaptively, according to usage, predefined priorities, and available 
energy. This means low cost, easy maintenance, and minimal installation intrusion, for a system 
capable of respecting a maximum energy consumption while effectively handling emergencies  

Keywords
Smart Hospitals, Cyber Physical Systems, Edge Computing, Artificial Intelligence, Artificial 
Immune Systems

Biography
Adrián Will received a degree in Mathematics from FAMAF-UNC and a Ph.D in Mathematics 
from the same university. He currently is the Director of the Research Group GITIA, a 
Research Group focused on Artificial Intelligence, Machine Learning and its applications, in 
the National Technological University (UTN), Tucumán Faculty. He has published articles 
in several national and international journals and conferences, and presented two patent 
applications. He is also involved in several industrial projects dealing with Optimization of 
Electricity Distribution Networks, Energy Consumption Management, and Human Thermal 
Comfort, among others.
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Optically Transparent Antennas Technologies
Mohamed Himdi 
Université de Rennes1, France

The development of wireless communications and the increase of radio applications, such 
as UMTS, Bluetooth, GPS, WLAN, etc., in dense urban, windows of cars or buildings are 
an environmental challenge requiring innovative technological solutions. To restrict the 
visual impact of the associated antenna networks and to improve their location in the city, an 
attractive possibility is to develop optically transparent antennas. In this field area of interests, 
thin-film materials deposited on see through substrates provide innovative solutions. In this 
communication, we report on ITO films, ITO/metal/ITO multi layers, and silver/titanium 
films deposited on Corning glass substrates by R.F. sputtering and the fabrication of the mesh 
metal structures. We investigate the microwave performance of various transparent antennas 
made from such materials with different levels of transparency and sheet resistance values. 
Each transparent antenna performance is compared with that of a reference counterpart made 
from a continuous (opaque) metal film. Such transparent antennas are usually fabricated from 
transparent conducting oxide (TCO) films, such as indium tin oxide (ITO), fluorine tin oxide 
(FTO), or multi layers such as TCO/metal/TCO deposited on glass substrates. However, these 
solutions imply a limitation in sheet resistance Rs and/or optical transparency, T values. To 
circumvent these restrictions, we have developed an original approach: the fabrication of mesh 
metal films which exhibit very low sheet resistance value: Rs=0.05 ohm/sq (to restrict the ohmic 
loss) combined with high thickness: 6 μm (to limit the skin depth effect) and high transparency: 
T=80% in the visible light spectrum. This novel solution provides the best radiating efficiency 
at microwave frequency. The high radio-electrical performances and transparency level of the 
meshed antennas have been reached thanks to four fundamental criteria. First, the metallization 
thickness (6 µm) reduces drastically sample’s sheet resistance and secondly, guards against 
losses from skin depth effect. Thirdly, the selected pitch of square grids with a 20 µm metal 
strip width is non-visible for the ordinary acuteness of human vision. And finally, the larger 
grid pitch (300 µm) is smaller than the working wavelength. Many passive and active antennas 
examples (Optically Transparent Frequency Agile Antenna: association with varactor diode, 
Transparent FM reception antenna: association with FET transistor, Laser control transparent 
antenna: association with photodiode component) will be presented and discussed during the 
communication.

Keywords
Optically transparent antenna; Mesh metal layer; TCO; High radiation efficiency. 

Biography
MOHAMED HIMDI received the Ph.D. degree in signal processing and telecommunications 
from the University of Rennes 1, France in 1990. Since 2003, he has been a Professor with 
the University of Rennes 1, and the Head of the High Frequency and Antenna Department 
until 2013, of IETR. He has authored or co-authored 148 journal papers and over 304 papers 
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in conference proceedings. He has also co-authored 10 book chapters. He holds 46 patents. 
His research activities concern passive and active millimeter-wave antennas. His research also 
includes development of new architectures of antenna arrays, and new three-dimensional (3-
D) antenna technologies. He was Laureate of the 2d National Competition for the Creation 
of Enterprises in Innovative Technologies in 2000 (Ministry of Industry and Education). 
In March 2015 he received the JEC-AWARD at Paris on Pure composite material antenna 
embedded into a motorhome roof for the Digital Terrestrial Television reception. He received 
the Innovation Trophy 2021 from University of Rennes 1.
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Reconfigurable Intelligent Surfaces for 6G Systems: 
Opportunities, Challenges, and Future Directions
Lina Mohjazi 
James Watt School of Engineering, University of Glasgow, UK

Recent advances in programmable metasurfaces, also dubbed as software-defined metasurfaces 
(SDMs) or reconfigurable intelligent surfaces (RISs), are envisioned to offer a paradigm shift 
from uncontrollable to fully tunable and customizable wireless propagation environments, 
enabling a plethora of new applications and technological trends. Therefore, in view of this 
cutting-edge technological concept, in this talk, I will introduce the RIS architecture and 
electromagnetic waves manipulation functionalities. I will then detail some of the recent 
advancements that have been made towards realizing these programmable functionalities 
in wireless communication applications. I will shed light on their potential applications and 
associated challenges. The talk will discuss how artificial intelligence (AI) can address various 
constraints introduced by real-time deployment of RISs, particularly in terms of latency, 
storage, energy efficiency, and computation.

Biography
Lina Mohjazi received the B.Sc. (Honors) degree from the United Arab Emirates (UAE) 
University, Al-Ain, UAE, in 2008 (Full Scholarship), the M.Sc. degree from Khalifa University 
(KU), Abu Dhabi, UAE, in 2012 (Full Scholarship), and the Ph.D. degree from the University 
of Surrey, Guildford, U.K., in 2018, all in electrical and electronic engineering. She is currently 
an Assistant Professor in wireless communications at the James Watt School of Engineering, 
University of Glasgow, UK. From 2015 to 2020 she was with Khalifa University (KU) as a 
Lecturer. From 2018 to 2020 she was a Research Associate at the KU Center for Cyber-Physical 
Systems (C2PS), KU, UAE. From 2019 to 2020 she was a Visiting Research Associate with the 
Communications, Sensing and Imaging (CSI) group at the School of Engineering, University 
of Glasgow, UK. She has authored and co-authored around 20 research papers in international 
high-impact journals and highly-rated conferences.

Dr. Mohjazi is a Senior Member of the IEEE and an active reviewer for more than 20 top-
notch and multidisciplinary IEEE journals and conferences. She is currently an Associate 
Editor for the IEEE Open Journal of the Communications Society and an Area Editor for 
Physical Communication (Elsevier). Dr. Mohjazi has served as a member of the Technical 
Program Committee and as a Session Chair for several IEEE flagship conferences. She actively 
participates in organizing IEEE conferences and workshops.

Dr. Mohjazi is endorsed as a UK Exceptional Talent by the Royal Academy of Engineering, 
UK. She is also the recipient of multiple teaching awards.
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Moscow Power Engineering Institute: Hydrogen 
Technologies Research and Development 
Rogalev N.D, Komarov I.I and Malenkov A.S
National Research University “Moscow Power Engineering Institute”, Krasnokazarmennaya 
str., 14 building 1, Moscow,  Russian Federation

Increasing attention in the world is paid to the issues of reducing the negative anthropogenic 
impact on the environment. “Decarbization” and the transition to a “low-carbon economy” have 
become global trends, the main goal of which is to reduce greenhouse gas emissions, in particular 
carbon dioxide, as much as possible. In the near future, it is planned to significantly tighten 
legislation in the field of controlling emissions of carbon compounds into the environment; in 
the countries of the European Union, increased duties will be introduced on imported goods, 
the production of which was accompanied by emissions of carbon compounds (the so-called 
“transboundary carbon regulation”).Possible losses of the Russian Federation in the event of 
the introduction of a new carbon tax regulation are estimated at 30-50 billion euros over the 
period from 2025 to 2030, first of all, the export of fossil resources, metallurgical products, as 
well as ammonia and fertilizers will be economically affected.

A promising option for reducing the “carbon footprint” is the development of hydrogen 
technologies and the large-scale use of hydrogen in its various applications: as a feedstock for 
the production of products, as an energy storage device or as a fuel. MPEI also attaches great 
importance to the development of hydrogen technologies. In 2020, the Institute of Energy 
Efficiency and Hydrogen Technologies (IEEHT) was formed, bringing together departments 
that carry out advanced scientific research in the areas of production, storage, transportation 
and consumption of hydrogen. In 2021, IEEHT specialists wrote and published the basic 
textbook “Hydrogen Energy: Educational Edition for the Implementation of Basic Educational 
Programs of Higher Education in the Direction 13.03.01 “Heat Power Engineering and Heat 
Engineering”.

In 2021, National Research University “Moscow Power Engineering Institute”started 
implementing an updated program for the development of the University until 2030 within 
the framework of the state program of strategic academic leadership “Priority-2030”. The 
University’s development program includes five strategic projects, including the strategic 
project “Hydrogen Energy”, which aims to develop scientific and technical solutions to ensure 
the creation of domestic equipment for all the main elements of hydrogen systems from 
production to consumption of hydrogen.In the field of hydrogen production technologies, 
MPEI is developing a water electrolysis unit, as well as reactors for pyrolysis and low-carbon 
reforming of natural gas. In the field of hydrogen storage and transportation technologies, 
promising systems are being developed, for example, based on liquid organic carriers or 
ammonia. Solutions for the use of hydrogen in the energy sector, including systems for 
hydrogen storage and hydrogen superheating of steam for thermal power plants and nuclear 
power plants, are proposed. As well as solutions for the use of hydrogen in the metallurgical 



INTERNATIONAL MEET ON ELECTRONICS AND ELECTRICAL ENGINEERING

MARCH 21, 2022

EEEMEET2022

Page- 29

albedo
...let's reflect knowledge

industry, for creating a hydrogen infrastructure for electric transport and for other industries. 
As a result of the implementation of the program, MPEI together with industrial partners, will 
develop advanced solutions for the hydrogen energy industry by carrying out a full range of 
research and development work up to the creation of operating units and installations.

One of the most important tasks solved by the University is the training of personnel for 
a developing industry. In addition to the implementation of existing and the development 
of new basic and additional educational programs in the field of hydrogen technologies, 
activities are carried out aimed at the formation and support of new research teams with the 
participation of students, graduate students and young scientists performing research in this 
area. The mechanism of such support is the implementation of internal research programs. 
At the moment, the MPEI is completing the second phase of the “Energy Science” research 
program, which made it possible to form more than 50 research teams, the main areas of which 
also include the Hydrogen Energy section.
In order to successfully solve the tasks of the strategic project “Hydrogen Energy”, a hydrogen 
technology test site is being developed on the basis of the National Research University 
“Moscow Power Engineering Institute” for testing electrochemical and thermochemical 
technologies for hydrogen production.

Keywords
Hydrogen Energy; Decarbonization; Energy Efficiency; Innovation.
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Alternative Adaptive Architectures using a B Controller

David Bensoussan and Azeddine Ghodbane
École de technologie supérieure, Montréal, Canada
 
A new control method [1] has been shown to be outperforming regular H2 , H∞ and  μ-synthesis 
controllers. This new method has been applied to a levitation system [2] and to the control of 
a drone. Simulation has also been done on a satellite antenna controller with satisfying results. 
We will present this new control method and extend its application to the field of Adaptive 
control.
We will focus on the L1 Adaptive method and propose alternative architectures which improve 
time and frequency performances, including the attenuation of both input plant perturbation 
and output additive external disturbances. 

As well, we will present interactive design methods which allow design optimization of the 
“gang of six” transmissions. 

BENSOUSSAN David, Robust and Ultrafast Response Compensator for Unstable Invertible 
Plants, Automatica, Volume 60, Octobre 2015 pp. 43-47, 2015

https://youtu.be/FZ7WyYFn7_0

Biography
David Bensoussan was born in Mogador, Morocco, November 14, 1947. He received his B.Sc. 
degree in Electrical Engineering from the Technion Israel Institute of Technology, Haifa, Israel, 
in 1970 and M.Sc. and Ph.D. degrees from McGill University, Montreal, QC, Canada, in 1978 
and 1982, respectively. He has been a professor in the Department of Electrical Engineering at 
the École de technologie supérieure de l’Université du Québec since 1980. He has published 
extensively in the field of control, telecommunications and energy and has filed a large number 
of patents. Heauthored a series of technical books published by Bordas-Dunod-Gauthier Villars, 
France, Academic Press, Presses Internationales de Polytechnique and Presses de l’Université 
du Québec. He has also written a number of literary works, including a Bible commentary. His 
research interests include input-output stability theory, robust multivariable feedback control 
design, sensitivity theory and decentralized control.

https://youtu.be/FZ7WyYFn7_0
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High Power Density Superconducting Cables for 
Electric Transportation Applications – Opportunities 
and Challenges

Sastry Pamidi
FAMU-FSU College of Engineering and Center for Advanced Power Systems Tallahassee, 
Florida, United States of America

Second Generation HighTemperature Superconducting (2GHTS) power systems are being 
developed for a variety of applications including the electrical power grid, industrial applications, 
data centers, high energy physics, electric ships, and electric aircraft. There are some common 
requirements and design features for HTS devices for all the applications. However, the design 
requirements for electric transportation applications such as electric aircraft and electric ships 
are more stringent in terms of gravimetric and volumetric power densities. The power density 
demands require that the HTS generators and motors in electric transportation applications 
operate at temperatures between 20 and 50 K to compensate for the reduction in critical current 
density and AC losses under the substantial magnetic fields present in the rotating machines. 
HTS power distribution cables, however, can achieve high enough current densities when 
operated at higher temperatures of 40 - 70 K. The primary challenges with power cables that 
carry multiple kA are the cable terminations, electrical insulation, and cryogenic interfaces. 
Innovative compact designs are needed to address the challenges in the dielectric and cryogenic 
thermal designs. We at the Center for Advanced Power Systems (CAPS) are collaborating 
with other academic institutions and several small businesses to address the challenges of 
AC losses in HTS rotating machines and making the interfaces (terminations) for HTS cable 
systems compact. We have ongoing work on cryogenic dielectrics and cooling systems for HTS 
applications for electric transportation applications. The Presentation will focus on the ongoing 
research and recent collaborative accomplishments in HTS power cables and other related areas. 

Biography
Sastry Pamidi received his Ph.D. in 1992 from the University of Bombay, India. He is currently a 
professor and serving as the Chair of the Department of Electrical and Computer Engineering at 
FAMU-FSU College of Engineering (www.eng.famu.fsu.edu). He is the Associate Director of 
the Center for Advanced Power Systems at Florida State University (www.caps.fsu.edu), where 
he leads a multidisciplinary research group focusing on superconducting power applications. 
His research interests are in high power density superconducting devices, cryogenic dielectrics, 
advanced AC loss measurements, and applied cryogenics related to superconducting power 
applications. He has established advanced research facilities and testbeds to characterize 
superconducting cables cooled with gaseous helium. He has established a high voltage 
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engineering laboratory specializing in the cryogenic dielectric characterization of insulation 
materials and designs for superconducting power applications. He has collaborated with many 
research groups around the world and delivered invited presentations at many international 
conferences. He authored and co-authored more than 180 publications in journals, conference 
proceedings, and three book chapters. He has active collaborations with superconducting wire 
manufacturers and several small businesses. He has served on the technical committees of 
many international conferences and as a guest technical editor for many special issues of the 
IEEE Transactions on Applied Superconductivity. He served as the conference chair for the 
21st International Cryocoolers Conference in 2020. Dr. Pamidi is active in IEEE and is the 
Chair of the Power and Energy Chapter of the local IEEE Section.
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Recent Directions and Advances in Robotics and 
Automation: Interdisciplinary Education, Research 
and Future Careers
Tarek Sobh
Lawrence Technological University, USA

Recent robotics, automation and sensing endeavours are making it into the mainstream. This 
talk will highlight several recent research and development projects and endeavours with in 
the areas of robotics and automation. Several innovations and breakthroughs in Robotics, 
Intelligent Sensing and Control at Lawrence Technological University will be discussed within 
the context of interdisciplinary education, research and 21st century careers.

Keywords
Robotics, Automation, Interdisciplinary Research, Future Careers

Biography
Professor Tarek M. Sobh received the B.Sc. in Engineering degree with honors in Computer 
Science and Automatic Control from the Faculty of Engineering, Alexandria University, Egypt 
in 1988, and M.S. and Ph.D. degrees in Computer and Information Science from the School 
of Engineering, University of Pennsylvania in 1989 and 1991, respectively. He is currently 
the Provost and Professor of Electrical and Computer Engineering at Lawrence Technological 
University (LTU), Michigan. He is Distinguished Professor and Dean of Engineering Emeritus 
at the University of Bridgeport (UB), Connecticut.

His background is in the fields of robotics, computer science and engineering, control theory, 
automation, manufacturing, AI, computer vision and signal processing. Dr. Sobh's current 
research interests include reverse engineering and industrial inspection, CAD/CAM and active 
sensing under uncertainty, robots and electromechanical systems prototyping, sensor-based 
distributed control schemes, unifying tolerances across sensing, design, and manufacturing, 
hybrid and discrete event control, modelling, and applications, and autonomous mobile robotic 
manipulation. He has published over 250 refereed journal and conference papers, and book 
chapters in these and other areas, in addition to 27 books. Professor Sobh is also interested 
in developing theoretical and experimental tools to aid performing adaptive goal-directed 
robotic sensing for modelling, observing and controlling interactive autonomous agents in 
unstructured environments.

Dr. Sobh serves or has served on the editorial boards of 18 journals, and has served as Chair, 
Technical Program Chair and on the program committees of over 300 international conferences 
and workshops in the Robotics, Automation, Sensing, Computing, Systems, Control, Online 
Engineering and Engineering Education areas. Dr. Sobh has presented more than 150 keynote 
speeches, invited talks and lectures, colloquia and seminars at research meetings, University 
departments, research centers, and companies.

His current research and development activities at include work on tolerance representation 
and determination for inspection and manufacturing, hybrid controllers for robotics and 
automation, service robots, prototyping and synthesis of controllers, simulators, and monitors 
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for manipulators, autonomous navigation, evolutionary robotics, algorithms for uncertainty 
computation from sense data, and web-based prototyping, control synthesis, and simulation of 
robots.

Prof. Sobh has supervised over 50 award-winning graduate and undergraduate students 
working on different projects within robotics, prototyping, computer vision, control, and 
manufacturing; in addition to more than 300 undergraduate and graduate students working 
on their B.S. projects, Master's thesis or Ph.D. dissertations. Dr. Sobh is active in consulting 
and providing service to many industrial organizations and companies. He has consulted for 
several companies in the U.S., Switzerland, India, Kazakhstan, England, Malaysia and Egypt, 
to support projects in robotics, automation, manufacturing, sensing, numerical analysis, 
control, engineering and higher education, and education program accreditation. He has also 
worked at Philips Laboratories in New York, and a number of companies in Egypt. Dr. Sobh 
has been awarded over 60 grants to pursue his work in robotics, automation, manufacturing, 
sensing and STEM Education.

Dr. Sobh is a Fellow of the African Academy of Sciences and a member of the Connecticut 
Academy of Science and Engineering. Dr. Sobh is a recipient of the ASEE Northeastern U.S. 
Distinguished Engineering Professor of the Year award, the IEEE Northeast Technological 
Innovation Research Award, an ACE Higher Education Award and several other merits 
in recognition of his educational, research, scholarly and service activities in engineering, 
education, computing and diversity initiatives.
His website is located at: http://tareksobh.org

http://tareksobh.org
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Towards the Winning Combination for Microwave 
Front-end Architectures Assisted by Embedded 
Behavioural Models in Wireless Communication 
Devices

Nicolas G. Constantin 
Electrical Engineering Department, École de technologie supérieure – Université du Québec, 
Montreal, Canada 

Front-end microwave circuits, including power amplifiers, that deliver high power signals 
to the antenna have a predominant impact on the overall power efficiency performance and 
distortion characteristics of mobile wireless communication equipment. A lot of research 
work have focussed on device technologies, circuit techniques and complex digital signal 
processing techniques that improve these critical performances. While the state-of-the-art in 
these research topics demonstrates excellent performances on research prototypes and some 
commercial designs, the power efficiency and distortion characteristics obtained in each mobile 
device, however, are ultimately affected by variations in the hardware implementations (e.g. 
part-to-part variations in component characteristics) and over temperature from one mobile 
unit to another. This translates into performances that are not fully optimized for each mobile 
unit individually.

Recent works have highlighted the need, and demonstrated the feasibility of novel approaches 
to alleviate the impact of such limitations, and envisioned as promising for future mobile 
communication equipment – the automatic optimization of efficiency and linearity performance 
of each mobile unit in the field, through the implementation of embedded self-calibration 
within the transmitter front-end architecture.

While various digital signal processing -based linearization techniques have demonstrated to 
allow excellent performance improvement in the efficiency-linearity trade-off, the state-of-
the-art in this area typically requires heavy mathematical computations as well as complex 
hardware interfacing circuitry for the training of the linearization algorithms, and which can be 
prohibitive in the specific context of embedded self-calibration within a mobile communication 
device. In such a context, the need for simplicity in the calibration steps, fast training of the 
algorithms, as well as the need for minimal interfacing circuitry due to extremely limited space 
for additional hardware in mobile devices and the cost-effectiveness requirements, outweigh 
the requirement for mathematically exact efficiency-linearity prediction algorithms and their 
associated performances.
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In contrast with the powerful but complex linearization techniques that have been proposed 
in the literature, transmitter front-end behavioural models that are tailor-made for automatic 
optimization of efficiency and linearity performance within each mobile unit, which are designed 
to only capture in a sufficient degree of precision the specific behaviours of nonlinearities 
and part-to-part component variations in the front-end circuitry, and which only require very 
simple interfacing circuitry for model training, have the potential to offer a better compromise 
favouring simplicity, minimal size and cost-effectiveness for embedded self-calibration within 
a mobile communication device. The benefit from a better compromise in that regard increases 
with the requirement for more complex multi-branch millimetre-wave transmitter paths in the 
front-ends of 5G mobile communication devices.

This talk will highlight some advances in transmitter front-end architectures for 5G mobile 
communication equipment, and then discuss key hardware and behavioural modelling aspects 
that needs to be considered in research towards the winning combination of hardware design and 
behavioural modelling for embedded self-calibration within mobile wireless communication 
devices.

Keywords
Radiofrequency; Transmitter; Linearity; Self-calibration.
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Dr. Nicolas G. Constantin, Senior  Member IEEE, received his B.Eng. degree in 1989 from the 
École de technologie supérieure (ÉTS) - University of Quebec, Canada, his M.A.Sc. degree in 
1994 from the École Polytechnique de Montréal, Canada, and his Ph.D. degree in 2009 from 
McGill University, Canada, all in electrical engineering. He is currently an Associate Professor 
at the ÉTS, Montreal, Canada. From 1989 to 1992 he worked in the design of microwave 
transceivers for point to point radio links. From 1996 to 1998 he worked as an RF design 
engineer at NEC, in the development of RF and microwave transceivers for mobile telephony. 
From 1998 to 2002 he was a senior design engineer at Skyworks Solutions, Inc., California, 
USA, where he developed GaAs HBT RFIC PAs for wireless communications. At Skyworks he 
was also actively involved in research on smart biasing and efficiency improvement techniques 
for RFIC PAs, and he is the author of several patents on the subject. He was the recipient of 
a doctoral scholarship from the Natural Science and Engineering Research Council (NSERC) 
of Canada, and a doctoral scholarship from the ÉTS. His primary research interests are in the 
design and test of Analog, RF & Millimeter-wave ICs and Front-End modules for wireless 
communications. He conducts research in collaboration with major companies in the wireless 
communication and aerospace industry.
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On Grid-Interactive Smart Inverters: Features and 
Advancements
Behrooz Mirafzal 
Department of Electrical and Computer Engineering, Kansas State University, Manhattan, 
Kansas, USA
The energy infrastructure is rapidly changing as more sustainable energy resources such as 
photovoltaic arrays, wind turbines, and energy storage systems are distributed within the grid 
as power generation units. The power generation from these intermittent dc and ac sources 
requires solid-state converters as the interface between the energy resources and the power 
grid. These converters typically contain multiple stages, including an inverter as the grid-side 
stage. However, these multi-stage converters are simply known as grid-interactive inverters. 
Traditionally, a grid-interactive inverter providing ancillary services is called a smart inverter. 
However, broader features will be required for the next generation of inverters that can be 
categorized as self-governing, self-adapting, self-security, and self-healing. For grid-interactive 
inverters, the self-governing feature can be identified as the capability of inverters to operate 
in grid-following and grid-forming control modes, where the self-adapting is referred to 
as more flexibility realized by adaptive controllers for stable dynamics of inverters under 
various grid conditions. Moreover, for supervisory control and economic dispatch in a grid 
with high-penetration of inverter-based power generators, a minimum communication might 
be necessary, but it can place grid-interactive inverters in danger of being hacked when self-
security becomes essential to identify malicious setpoints. Furthermore, the self-healing is 
defined as fault-tolerance and stress reduction under abnormal conditions. It suggests that after 
realizing these features, an inverter is called a smart inverter. In this talk, the advancements 
toward achieving these features for grid-interactive inverters will be discussed.

Keywords
Smart inverters, self-security, self-adapting.

Biography
Behrooz Mirafzal (SM’ 07) received the Ph.D. degree in electrical engineering from Marquette 
University, Milwaukee, WI, USA, in 2005.

From 2005 to 2008, he was a Senior Development/Project Engineer with Rockwell Automation, 
Mequon, WI, USA, where he was involved in research and development related to motor-drive 
systems. From 2008 to 2011, he was an Assistant Professor at Florida International University, 
Miami, FL, USA. He joined Kansas State University, Manhattan, KS, USA, in 2011, where 
he is a Full Professor. His current research interests include applications of power electronics 
in energy conversion systems and grid-interactive converters. He is the author or a co-author 
of over 120 articles in professional journals and conferences and holds four U.S. patents. 
He is also the author of a textbook titled Power Electronics in Energy Conversion Systems, 
published by McGraw Hill in 2021. 
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Dr. Mirafzal was a recipient of the 2008 Second Best IEEE Industry Applications Society 
Transactions Prize Paper Award, the Best 2012 IEEE Power and Energy Society Transactions
Prize Paper Award, the 2020 Third Best IAS Renewable Committee Transactions Prize Paper 
Award, and a 2014 U.S. National Science Foundation (NSF) CAREER Award. He has served 
as an Associate Editor for the IEEE Transactions on Industry Application since 2011 and as an 
Associate Editor for the IEEE Transactions on Power Electronics since 2018.
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Machine Learning in Far-Field Wireless Power 
Transfer
Yuan Xing 
University of Wisconsin-Stout, USA

Far-field wireless power transfer is a promising technology as we enter the era of 5G 
communication. A large number of Internet of Things (IoT) devices operate simultaneously 
to formulate the intelligent city, but at the cost of enormous energy consumption. Far-field 
wireless power transfer is the optimal solution to charge the IoT devices, since the radiated 
electromagnetic waves providea stable and enduring energy supply for the IoT devices. For this 
topic, the art of designing the transmission strategy for the transmitters is worth exploring and 
Machine Learning methods are proved to be efficient and effective to derive the transmission 
strategies for transmitters. In this talk, three different machine learning and deep learning 
algorithms (Deep Neural Network, Multi-armed Bandit, Deep Reinforcement Learning) are 
discussed. Deep Neural Network can take immediate reaction to generate the transmission 
pattern for stationary IoT devices; Multi-armed Bandit algorithm can derive the optimal 
transmission strategies for individual transmitter for mobile IoT devices in coordinate charging 
network; Deep Reinforcement Learning algorithm dynamically adjusts the transmission 
strategies in long-term charging scenarios.

Biography
Dr.Yuan Xing is an assistant professor at University of Wisconsin-Stout. He got his BS degree 
in Telecommunication Engineering from Beijing Jiaotong University. He obtained his MS 
degree in Electrical and Computer Engineering from University of Rochester, New York, USA. 
He received his PhD degree in Electrical and Computer Engineering from Baylor University, 
Texas, USA. His research interests include far field wireless power transfer, applying Machine 
Learning and Deep Learning algorithms in Wireless Charging Networks and Implementing 
the Deep Learning algorithms in hardware. He has published many high-level research journal 
or conference papers in IEEE and Cambridge University Press. Besides research paper, he 
has been working on multiple research projects in far-field wireless power transfer and Deep 
Learning fields. The most recent project is sponsored by Wisys Technology Foundation. He 
and his research team built the wireless charging robots with different functionalities, which 
can be applied in real-life wireless charging systems.



INTERNATIONAL MEET ON ELECTRONICS AND ELECTRICAL ENGINEERING

MARCH 21, 2022

EEEMEET2022

Page- 40

albedo
...let's reflect knowledge

Harmonic Mitigation and Stability Analysis for VSC 
Grid -Integrated System

 
Egamnazarova Tamara*,  Minxiao Han,  Wenli Yan 

North China Electric Power University, School of Electrical & Electronic Engineering, 
Beijing, China

Harmonics issues have become a significant factor in the emissions of grid power. Curbing 
harmonics into the power grid and improving power quality are serious issues. The voltage 
source inverter (VSI) requires a small filter size and limits of the harmonics defined by the 
standard IEEE-519. While active filtering appearance advantages over passive filtering due 
to the effectiveness of the realization of the dynamic compensation of the reactive power and 
reduction in harmonics of the power system. However, the capital cost of the active filters is 
very high, and the structure is complex. Therefore passive filtering is more practical in power 
systems due to its simple design, low cost, and easy implementation. However, the interactions 
current loop controller, the grid-tied inverter, and the power grid under the weak grid condition 
can cause harmonic instability. This paper studied harmonic stability analysis of the VSC grid-
connected system. Nyquist criteria are used to analyze impedance-based stability. Simulation 
results confirm the theoretical analysis.
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Stability; Harmonics, VSC, filter.
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Harmonic Mitigation and Stability Analysis for VSC 
Grid -Integrated System

 
Egamnazarova Tamara*,  Minxiao Han,  Wenli Yan 

North China Electric Power University, School of Electrical & Electronic Engineering, 
Beijing, China

Harmonics issues have become a significant factor in the emissions of grid power. Curbing 
harmonics into the power grid and improving power quality are serious issues. The voltage 
source inverter (VSI) requires a small filter size and limits of the harmonics defined by the 
standard IEEE-519. While active filtering appearance advantages over passive filtering due 
to the effectiveness of the realization of the dynamic compensation of the reactive power and 
reduction in harmonics of the power system. However, the capital cost of the active filters is 
very high, and the structure is complex. Therefore passive filtering is more practical in power 
systems due to its simple design, low cost, and easy implementation. However, the interactions 
current loop controller, the grid-tied inverter, and the power grid under the weak grid condition 
can cause harmonic instability. This paper studied harmonic stability analysis of the VSC grid-
connected system. Nyquist criteria are used to analyze impedance-based stability. Simulation 
results confirm the theoretical analysis.
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