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ABSTRACT

Unmanned Aerial Vehicles (UAVs) are fast gaining popularity in a wide

spectrum of areas in wireless communications. Their many desirable fea-

tures - ability to hover, ability to fly in otherwise inaccessible areas and ease

of deployment make UAVs promising aerial mobile base stations. Base sta-

tions mounted on UAVs (UAV-BSs) can provide wireless coverage to areas of

urgent need, without having to deploy additional infrastructure. However,

UAVs have limitations that hinder their full potential. Limited available

energy is identified as a key constraint of UAVs, therefore energy efficiency

is important in UAV applications. Our work focuses on energy-efficient

deployment of UAV-BSs in wireless communication networks.

Collision avoidance is identified as a key mission requirement in many

UAV applications. Most of the collision avoidance methods for UAVs do not

consider energy efficiency. However, minimising the energy spent on avoid-

ing collisions is important to preserve the energy available for the assigned

task. We propose energy efficient inter-UAV collision avoidance algorithms

for multi-UAV systems. We propose selecting a subset of UAVs involved to

act on avoiding collisions, while the rest of the UAVs are not impacted from

potential collisions. We reduce the total distance travelled by the UAVs

which results in improved energy efficiency.

To improve the energy efficiency in a multi-UAV system, it is impor-

tant to understand the factors that contribute to high energy consumption.

Thus, having a complete and accurate energy model for UAVs is funda-

mental. We propose an energy model for UAVs, based on empirical studies





of battery performance. The experiments were conducted on a commercial

UAV with commercial and custom designed power loggers. The studies fo-

cused on determining the impact of payload, speed, wind, movement and

communication on UAV energy consumption. We tested the reliability of

the proposed energy model by using it to estimate the energy requirement

of a planned UAV mission. The comparison of the predicted and measured

energy requirements indicates negligible error of prediction.

Deploying UAV-BSs to provide wireless connectivity can be highly ad-

vantageous and challenging. The limited available energy, possible colli-

sions, managing interference, maintaining system fairness and other related

factors make the problem of UAV-BS deployment and path planning too

difficult to be solved by traditional methods. We propose Reinforcement

Learning (RL) based solutions for UAV-BS path planning and deployment

problem. Extensive simulations show that the proposed methods outper-

form the baseline methods with increased user throughput, increased num-

ber of users covered and increased system fairness.
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