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Line Of Sight

None Line Of Sight

Base Station

Ampify and Forward

Decode and Forward

Signal to Noise Ratio
Successive Convex Optimization
Device to Device

Quality Of Service

Internet Of Things

High Altitude Platform

Low Altitude Platform
Ground Node
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Wireless Power Transfer
Travelling Salesman Problem
Shortest Path Rating
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Time Division Multiple Access
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Abstract

Relays are important factors to improve the performance of the system in wireless
communication networks. In fact, relays have a significant role in increasing the system
rate and improvement of system power. In this thesis, unmanned aerial vehicles are
employed as relays. We aim to benefit the mobility of UAV and using it as a mobile
relay. Since UAVs have batteries with limited capacity, we define the problem as
finding the optimal trajectory for the UAV and optimal power allocation for the
network, while having maximum data transmission rate for each communication. In
order to find the optimal trajectory and power, we consider information rate factor for
two scenarios with one and multiple pairs of users. In expressing the problem in this
way, our target is to maximize the information rate through one or several
communication link between the k-th transmitter and receiver subject to some
constraints on the power of source and UAV and also trajectory of UAV. So we face a
constrained optimization problem which is not convex. Due to difficulty of solving such
non-convex problem, we convert the main problem to some sub-problems by fixing
some constraints and solve them with successive convex optimization which is an
iterative algorithm and reach the solution for main problem by solving the sub-problems
iteratively. Simulation results show the efficiency of proposed algorithm.

Keywords: UAV relaying, UAV, Successive convex optimization, optimal trajectory,
power allocation, non-convex, data transmission rate
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