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Abstract:
Although Electric Vehicles have a long history, they have been developed drastically in the last 3 decades to replace more
and more conventional ICE (internal combustion engine) cars, due to the environmental pollution problems and the
forecasted gasoline shortage. From the technical point of view, the most distinguished advantage of EVs over the ICE cars
resides on the motor developed torque which can be controlled much more quickly and precisely than that developed by an
ICE. By controlling the electric motor drive properly, we can develop the required traction force precisely, and increase the
safety and comfort simultaneously. The most important issues of the EVs today are the energy storage systems and
communication. Ultra-quick charging stations and wireless power transfer have attracted a lot of attention from research
group in both academia and industry. The EVs in the future can be seen as agents in connected ecosystems, where the
internet-of-vehicles (IoV) and energy exchange will be the key factors of innovation for sustainable development.
In the 1st part of the seminar, the control principle of different types of motors will be reviewed. Emphasis will be given to
Vector Control (or Field-oriented Control FOC) of Induction Motors (IM) and Interior Permanent Magnet (IPM) Motors.
Several advanced control algorithms will be presented. Various techniques of motion control of EV will be next addressed.
The 2nd part of the seminar will focus on Energy storage systems and Charging technology. The wireless Power Transfer
(WPT), both static and dynamic will be presented. In the 3rd part, prospective and future trends on EV technologies will be
introduced, including Vehicle to Grid (V2G), Vehicle to Home (V2H) and Autonomous cars.
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