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Abstract

This thesis proposes a complete and novel descriptive
framework for an autonomous and mobile smart sensing platform as
part of the SMI system by utilizing a UAV-based swarm as mobile
sensing nodes based on realistic scenarios. The planning and design of
the proposed SMI consider applying currently available technologies,
of-the-shelf hardware units, and well-known networking protocols to
build a feasible and realizable solution that could be used for different

smart city applications.

Moreover, the suggested SMI approach was used in a novel
COVID-19 screening scenario as a smart city application with the
validation of the system using a mathematical model as well as the
OPNET for educational purpose simulation tool to verify the system’s
capability and illustrate the effect of different parameters on the system
performance. Additionally, detailed power consumption calculations
are done to prove the swarm effectivity and durability during such
missions. Lastly, a security model to protect system message

transactions 1s proposed and analyzed against well-known attacks.

The results have explained the efficiency level of the created
framework and its possible applicability in real life. Simulation results
compared the effect of different parameters on system performance, so
we come to recommend a certain set of configurations that will be used
in the COVID-19 use case. The findings show that the proposed SMI in
ideal circumstances can carry out up to 14 instant video calls of 2Mbit/s
for a medical consultancy. Additionally, the system can withstand just

around 6 hours of a COVID-19 screening mission.
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