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ABSTRACT

Recently, Flying Ad-hoc Networks (FANETs), enabling ad-hoc networking between highly mobile 
Unmanned Aerial Vehicles (UAVs), are gaining importance in several military, commercial and civil-
ian applications. The sensitivity of these missions requires precise and prompt data delivery. Thus, the 
most important communication requirements that need to be addressed while designing FANETs are of 
high reliability and low latency. Considering these demands, this chapter focusses on mobility models, 
MAC protocols and routing protocols.

INTRODUCTION

Background

With the world turning into a global village due to technological advancements, automation in all as-
pects of life is gaining utmost importance. Wireless technologies have resulted in addressing the ever 
increasing demands of portable and flexible communication. Wireless ad-hoc networks which allow 
communication between devices without the need of any central infrastructure are gaining significance 
with monitoring and surveillance applications. A relatively new research area of ad-hoc networks is Fly-
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ing Ad-hoc Networks (FANETs), governing the autonomous movement of Unmanned Aerial Vehicles 
(UAVs) (Bekmezci, Sahingoz, & Temel, 2013).

In the present day world, Unmanned Aerial Vehicles (UAVs) are considered a potential substitute of 
manned airplanes for several military, civilian and commercial operations. These aircrafts are used to 
conduct autonomous missions in remote areas in which the involvement of human personnel is considered 
dangerous and unsafe. Due to technological revolution in electronic and networking systems, UAVs may 
not only provide cost benefits but also help in efficient and adaptable mission completion for sensitive 
applications such as traffic monitoring, remote sensing, disaster monitoring, search operations, border 
surveillance and relaying networks.

The concept of single UAV systems is not new with their history associated with World Wars. Such 
systems comprise of an infrastructure which communicates with the UAV. This requires each UAV to be 
equipped with complex hardware systems to maintain its communication with the ground station, thus 
raising the disadvantages of high cost, reliability issues and link breakages. This led to the development 
of multi-UAV systems in which a network is formed between multiple UAVs which are made to com-
municate and collaborate so as to enhance the capability of single UAV systems. There are two distinct 
approaches for multi-UAV systems. The first is to form an infrastructure-based network between UAVs 
such that the communication between different UAVs in the network is regulated through a ground base 
station or satellite (Frew & Brown, 2008). This network model raises several design challenges as each 
UAV requires dedicated and complex hardware installment. For missions that may require higher number 
of UAVs, infrastructure-based multi-UAV systems are not feasible and reliable. Moreover, vigorous en-
vironmental conditions may cause link breakages between UAV and infrastructure resulting in data loss 
and increased delays. The second approach is to form an ad-hoc network between them. Such a network 
between multiple UAVs is termed as a FANET. All UAVs in the network are allowed to carry UAV to 
UAV communication and only a group of UAVs interact with the ground station. This eliminates the 
deployment of complex hardware in each UAV. Moreover, even if one of the UAVs turns down, there is 
no link breakage to the ground station due to ad-hoc network between UAVs.

Ad-hoc nature of FANETs allows their deployment in far-flung mission areas (Martinez-de et al., 
2012). This helps in disaster management in places with impaired communication infrastructure or where 
prompt network establishment is required for receiving precise data from the affected region. Unlike 
(Mobile Ad-hoc Networks) MANETs and Vehicular Ad-hoc Networks (VANETs), FANETs have some 
critical requirements which need to be met. High mobility, low node density, low latency, large node 
distances and frequent topology change are some of the distinguishing characteristics of FANETs.

Motivation and Need

FANETs is an emerging research area and most of the research being done is in military and defense 
sector and hence not open source. The research has been conducted with the aim of sharing the findings 
with the research community so that affordable and efficient network models can be used for civilian 
applications to achieve desirable outcomes.

The amount of work done over the higher layers of FANETs is not enough. Moreover, a significant 
portion of research in FANETs focuses on the optimization and diversified use of Commercial Off-The-
Shelf (COTS) equipment which adds to communication cost. Not many studies exist on Medium Access 
Control (MAC) and routing protocols’ performance in this domain. There is a lot of room to work and 
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