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Abstract



It is widely acknowledged that the relatively short driving range of electric vehicles (EV) and the
long battery charging times collectively lead to a phenomenon known as “range anxiety” of EV
drivers. This phenomenon remains to be the major factor that hampers EV adoption. To
overcome the range anxiety, wireless charging of electric vehicles has been proposed as a
promising and safe solution. This cutting-edge technology has made strides in the past few years
within the domains of EV and charging infrastructure research and has recently made multiple
appearances at several prestigious motor shows around the globe.

In this research, we study the optimal deployment of wireless charging infrastructure in urban
transportation networks. We investigate how to best locate the charging infrastructure, and
allocate power capacity, to serve the charging demands of EVs at the minimum investment cost.
We further investigate the two-way interaction between of the traffic condition on the
infrastructure deployment plan. Multiple optimization models and algorithms are proposed and
tested to generate cost-effective deployment plans, with different objectives, in an effort to
facilitate the implementation of the emerging technology. To support product design of this
technology, we provide insights on how different key characteristics of the product can impact
the implementation cost.
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