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Abstract
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This project proposes a new architecture comprised of sensor hardware,
protocol, analytical models, and optimized implementation geared towards new self-
sustaining system of Unmanned Aerial Vehicle (UAV) and agricultural monitoring
stations. The UAV operates by harvesting energy from the environment, together with
wireless energy replenishment through ambient energy harvesting monitoring stations,
and optimize energy usage under various objective functions, potentially leading to
perennial multi-objective agricultural monitoring system. The project is envisaged to play
a key role in achieving an optimal efficiency of multi-objective UAVs by (i) designing two
routing approaches, called Location-agnostic (LA) and Location-specific (LS) protocols,
to facilitate the self-sustaining agricultural monitoring platform, (ii) investigating the
impact of sensor mobility on network communications in a smart farm platform,
comprising of sensor-equipped UAVs, (iii) offering the performance analysis of perimeter
surveillance system comprising of multiple UAVs, and (iv) proposing a system to detect
and locate an unauthorized UAV operator using UAV. Through a combination of
simulation and experimentation studies, we demonstrate (i) significant energy efficiency
and coverage area improvement over the classical routing protocol (ii) how sensor
mobility impacts network throughput and delay as well as determine the optimal UAV
mobility profile (iii) how numbers of UAVs and their mobility profile have an effect on key
network metrics as well as determine the condition of optimality, and (iv) how UAV
service ceiling, UAV speed, and antenna directivity have an effect on the key
performance metrics of the system, together with, the optimal operating condition.
Keywords : Energy harvesting, Unmanned Aerial Vehicle, agricultural support,
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