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ABSTRACT 

Increasing the spatial and temporal density of data using 
networked sensors, known as the Internet of Things (IoT), can 
lead to enhanced productivity and cost savings. Wireless power 
systems have become highly sought after for use with these 
large sensor networks. In industries with large outdoor 
expanses such as farming, oil, or defense, large regions of 
unelectrified land could have significant monitoring benefits if 
instrumented with a high density of IoT devices. Sensor 
networks often have a large distance between individual 
sensors making changing batteries time consuming, and as 
networks get larger, changing batteries becomes impractical. 
Wireless power techniques have been developed to solve these 
issues with conventional methods. The present long range 
wireless power transfer methods currently rely on far-field, 
line-of-sight (LoS) technologies or point-to-point transfer 
utilizing drones. Using far-field wireless power methods the 
necessity to have LoS on the targets becomes a problem in large 
or uneven areas, while using point-to-point drones adds 
complexity and maintenance costs. Using conduction currents 
through the soil it is possible to wirelessly power sensors 
without the need for batteries at appreciable distances. This 
system also does not have the same LoS drawbacks as other 
wireless power transfer methods and keeps complexity low. 
The same method used to transmit power also has to ability to 
collect ambient earth currents which can be stored for later 
transmission. This thesis describes a technology that is not line-
of-sight and powers all devices in a sensor network 
simultaneously over a long period of time without the need to 
rely on batteries at each sensor module, while remaining 
minimally invasive to the environment. 
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