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Abstract: The deployment of an unmanned aerial network (UAV-network) for the optimal 

coverage of ground nodes is an NP-hard problem. This work focuses on the application of a 

multi-layout multi-subpopulation genetic algorithm (MLMPGA) to solve multi-objective 

coverage problems of UAV-networks. The multi-objective deployment is based on a weighted 

fitness function that takes into account coverage, fault-tolerance, and redundancy as relevant 

factors to optimally place the UAVs. The proposed approach takes advantage of different 

subpopulations evolving with different layouts. This feature is aimed at reflecting the 

evolutionary concept of different species adapting to the search space conditions of the multi-

objective coverage problem better than single-population genetic algorithms. The proposed 

multi-subpopulation genetic algorithm is evaluated and compared against single-population 

genetic algorithm configurations and other well-known meta-heuristic optimization 

algorithms, such as particle swarm optimization and hill climbing algorithm, under different 

numbers of ground nodes. The proposed MLMPGA achieves significantly better performance 

results than the other meta-heuristic algorithms, such as classical genetic algorithms, hill 

climbing algorithm, and particle swarm optimization, in the vast majority of our simulation 

scenarios. 
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1. Introduction 
The variety of applications based on Unmanned Aerial Vehicles (UAVs) has enormously 

increased in the last decade [1][2]. The main reason is the enormous capabilities of such aerial 

vehicles in terms of mobility, autonomy, communication and processing power at a relatively 

low cost. Therefore, cooperative applications, where several UAVs forming an UAV-network 

cooperate with each other to accomplish a common objective [3], are feasible from both 

technical and economic point of views. Furthermore, the great developments in wireless multi-

hop paradigms such as ad hoc networks [4], mesh networks [5], and Vehicular Ad Hoc 

Networks (VANETs) [6]; and wireless communications technologies such as IEEE 802.11 family 

[7] and IEEE 802.15.4, enable wireless communications among these flying objects in a multi-

hop style [8]. Such multi-hop communications are crucial to perform mobile networks tasks 

such as self-organization and self-deployment [9][10]. 
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