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Inductive Wireless Power Transfer: Past, Present, Future
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Advanced Motion Systems Research Laboratory at the University of Tehran
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Abstract

Wireless Power Transfer (WPT) has recently revived as one of the most attractive fields of
research, development and innovation. An increasing number of WPT systems for some
applications have already been available in the market by the new comers. More enthusiastic
and fast-growing startups are active in the field toward developing innovative systems. In this
Keynote, an overview of Inductive WPT is presented. Starting from the very basic law of
electromagnetic induction and a simple pair of inductive coils, the essential requirements of
a practical WPT are discussed. Different parts of an effective WPT system, including the
electromagnetic link, the power electronic converters, the resonance compensators, and the
control system are briefly described and their various topologies are mentioned with their
pros and cons. An emphasis is placed on high power applications and Dynamic WPT for
moving objects, particularly electric vehicles. Major challenges of WPT together with the
corresponding research are listed. Selective applications are reviewed with an eye on the
status of their market. Finally, a prospect of future developments in the area of WPT including
the needs and opportunities for multidisciplinary and interdisciplinary research in Power,
Control, Electronics, Al, Communication, and IT is roughly presented.

Biography

Sadegh Vaez-Zadeh is a professor of Power Engineering Department and Control Engineering Department and
the director of Advanced Motion Systems Research Laboratory at the University of Tehran. His research interests
include Electrical Machines and Drives, Contactless Power Transfer, Renewable Energy, and Energy Policy. In
these areas, he has contributed to novel high efficiency Permanent Magnet Motors, introduced Combined
Control method for Electric Machines and Power Electronic Converters, and led the development of high
efficiency Wireless Power Transfer systems. He is the author of Control of Permanent Magnet Synchronous
Motors, OXFORD University Press, 2018. Dr. Vaez-Zadeh is an Editor of the IEEE Transactions on Energy
Conversion, the IEEE Transactions on Sustainable Energy, and a Subject Editor of IET Renewable Power
Generation. He has been active in many conferences as General Chair, Keynote Speaker, Member of Technical
and Steering Committees, etc. He has served the Power Electronics Society of Iran as the Founding President,
and currently holds the INSF Chair of Wireless Power Transfer. He has received several awards domestically and
internationally for his technical Contributions.
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The next Generation Wireless Technologies and the Role of Optical Wireless
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Abstract

The world that we are living in is changing at a rapid speed and is becoming fully automated and data-centric,
where billions of devices used at homes, offices, industry, cities, environments, etc. are expected to inter-
connected and operated using machine learning via local- and public-based cloud networks. The future Internet
of thing (loT) will require a global telecommunication network (most importantly wireless networks) with
sufficient bandwidth for transferring massive amounts of data at very high speeds over very reliable links. Fifth
and sixth generation (5/6G) wireless networks are aiming to address this challenge by offering full realization of
the loT paradigm by connecting people-to-people, vehicle-to-vehicle, , machine-to-machine, sensors-to-
infrastructure, etc. To address these challenging demands, radically new telecommunication networks are
required with key features of utilising new unused spectrums, disruptive technologies, machine learning,
enabling technologies, energy efficiency, etc. This talk will give an overview of the 5G/6G and their implications
in future telecommunications networks and focus on the role of optical wireless technology particularly the
visible light communications.
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Why Engineers are Critical to Cyber Security

Professor Vijay Varadharajan
Global Innovation Chair in Cybersecurity College of Engineering, Science and Environment

Abstract

This talk will consider the trends and challenges in cyber security and why it is important for engineers to have
cyber security knowledge and skills. As engineers play a key role in building and maintaining complex systems
and infrastructures, it is critical for engineers of the future to understand cyber security more than ever,
especially electrical and computer engineers at the forefront of this change.

We will look at the developments in the technology space and how technologies such as the Internet of Things
(1oT), cloud infrastructures, autonomous systems, and machine learning and data analytics are shaping up the
cyber space. We will examine the major security and privacy challenges posed by the dramatic growth in the
deployment of these technologies in various business sectors such as healthcare, transportation and utilities.
We will see that this requires the development of new security and trust techniques and their implementation
to counteract emerging cyberattacks, and engineers have a critical role to play in developing systems that are
resilient to ensure continuous provision of critical services.
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Abstract

Due to their large weight, size, and insufficient damping, hydraulic dampers are not suitable for applications
such as ultra-light electric vehicles. More effective suspension systems have been developed by utilizing active
or semi-active damping mechanisms. We have investigated the idea of regenerative damping, in which the
vibration energy can be recuperated into battery charge using electromechanical systems, rather than wasted
as heat in regular dampers. A proof-of-concept regenerative damper is presented which allows translational
mechanical vibrations to be converted into battery charge using a three-phase boost converter. A pseudo-
resistor behavior was enforced across the electric machine through nonlinear power electronics control,
resulting in mechanical damping with an energy regenerative function. A regenerative shock absorber sized for
a passenger car with a damping coefficient of 1720 Ns/m and a mechanical conversion efficiency between 70%-
80%, which is considerably higher than other mechanisms reported in the literature has been achieved.



5G promises for loT

Dr. Reza Vahidnia

Faculty - British Columbia Institute of Technology loT Strategy Consultant - MCI R&D
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Abstract

Almost every industry can be transformed with cellular l10T. The connectivity needs of all industries
can be addressed by four multi-purpose loT segments, which efficiently co-exist in one 5G network.
These segments are Massive loT, Broadband loT, Critical loT and Industrial Automation loT. In this
presentation, the key enablers for 5G cellular 10T and the evolution plan for addressing all 5G-loT uses

cases are discussed.

Beyond 5G: Road to 6G networks

Dr. Vahid Shahmansouri
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Abstract

Many efforts and initiatives from academia and industry have started to look beyond 5G and
conceptualize next-generation 6G wireless system that can truly support diversified applications
ranging from autonomous systems to real-time interactive services. In this talk, the primary drivers
and technological trends beyond 5G towards 6G are discussed and potential 6G use cases are
explored. After reviewing standardization efforts related to 6G networks, the talk concludes by

providing recommendations for the roadmap towards 6G.
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