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ABSTRACT 

Inductive wireless power transfer is a technology that is gaining 
increased interest in both industry and academia. For it to become 
fully commercialized, certain limitations need to be addressed. These 
include its robustness to misalignment and the decay of power with 
distance. This research tried at proffering solutions to these 
problems. Towards this, a novel coil structure, called the Layered DD 
coil, was invented to channel the magnetic flux lines in order to 
minimize the losses. With each layer oriented such that magnetic field 
emanating from each layer add up constructively, the layered DD coil 
exhibits an inductance greater than what just a multiple of the layers 
would exhibit. Physical parameters of the coil structure were also 
investigated to determine how certain parameters impact the coil 
inductance and misalignment sensitivity. The recent drive towards 
charging of electric vehicles dynamically, i.e., while they are in motion 
on the road, has created the need for the coils to be able to 
dynamically adapt to the change in position of the vehicle. To address 
this, an array of coils was implemented. Also, a maximum power point 
tracking algorithm was developed using some artificial intelligence-
based algorithm. The Jaya and crow search optimization algorithms 
were used in tracking the maximum power point. For the system to 
adapt to receiver location, a dynamic estimation of the coupling 
coefficient between each transmitter and receiver was implemented. 
This enabled each transmitter to tune its parameters such that the 
overall received power at the receiver is maximized based on a set 
target power. To reduce the runtime computational complexity of the 
coupling coefficient estimation, a trained neural network (NN) was 
employed. Relative location data in (X, Y) coordinate was provided to 
the NN which in turn gave the coupling coefficient as the output. A 
control mechanism was also implemented to keep the target received 
power at the specified value. This was based on a feed-forward 
approach. Optimization of the algorithms and tun-ability of circuit 
components like the resistors, inductors and capacitors would be 
further work in this area to realize the implementation of the 
schemes. 
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