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Resource Allocation and Dynamic Deployment Algorithm for Unmanned
Aerial Vehicle Enabled Base Stations in Air-Ground Networks

ZHANG Shangwei, HE Simeng

(School of Cybersecurity, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: To address the problem of unsatisfactory user experience quality caused by the fluctuation of
ground device quantity in an air-ground network, a solution for intelligent network resource allocation
and dynamic deployment of base stations with multiple unmanned aerial vehicles (UAVs) is proposed.
Firstly, considering user experience quality and the energy constraints of UAVs and ground devices, the
problem is modeled with the objective of minimizing the total system energy consumption. Secondly, the
dynamic deployment of multiple UAVs is transformed into a Markov decision process (MDP)
with a continuous action set, and a reward function based on energy penalty is designed according
to the optimization objective. Thirdly, a deep reinforcement learning algorithm based on deep
deterministic policy gradient (DDPG) is used to solve this problem. Lastly, the effectiveness and
superiority of the proposed solution are verified through simulation and comparative experiment.
Experimental results show that, for scenarios with a massive number of users, the proposed
algorithm exhibits better convergence and higher cumulative rewards compared to deep reinforcement
learning and actor-critic algorithms. In comparison to single UAV and traditional ground base

station deployment solutions, the proposed solution reduces energy consumption by approximately 30 %
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to 40% , and improves user satisfaction with service quality by around 50% to 60%.

Keywords: unmanned aerial vehicle; resource allocation; dynamic deployment; reinforcement learning
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Table 1 Simulation parameter setting
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o’ /dB —100 f./GHz 2
fa/GHz 2 B../MHz 1
y./F 10°% /s 20
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