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ABSTRACT

An unmanned aerial vehicle (UAV) system has enormous potential in various fields. In particular, an ad hoc
network that consists of multiple UAVs have many advantages, such as infrastructure-less, high scalability, and
various performance gains. However, the stability of the system should be considered because the network
topology changes due to the mobility of the UAVs. In addition, the performance gains are highly dependent on
the network topology. In particular, researches on topology management techniques, where to deploy and how to
control the multiple UAVs, are necessary in the UAV network system. In this paper, we first review the
previous researches on the topology management techniques in various network systems using the UAVs, in
which a single UAV is operated or multiple UAVs are operated according to the purpose of each system, and

then provide future research directions for the topology management techniques in the UAV networks.
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Table 1. Features of single and multi-UAV system
Single UAV Multi-UAV
Feature
system system
Required UAV
equire High Low
performance
UAV cost High Low
System stability Low High
System scalability Low High
System complexity Low High
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UAV Network System Ref. Given Network Objective Approach

min weighted sum of energy
[20] clustered WSN  consumption, bit error rate, and PSO algorithm

Single-UAV system path travel time

[21] two nodes max energy efficiency mathematical analysis
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(31] of UAVs Steinerization

dual t algorithm and
[32] two nodes min sum of all link distances uar ascent algort an

UAV relay-chain system modified Bellman-Ford algorithm
[33] two nodes max chain capacity gradient-based platform
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[34] 150 aneo dessensor cover sensor nodes distributed heuristic algorithm

min weighted sum of distances

UAV backbone network 1351 user clusters between UAVs and clusters five-rule algorithm

system

[36] - min sum of all link distances tabu search algorithm
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