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In this paper, we propose a deep Q-network-based resource allocation method for efficient communication between a base
station and multiple Unmanned Aerial Vehicles (UAVs) in environments with limited wireless resources. This method
focused on maximizing the throughput of UAV to Infrastructure (U2l) links while ensuring that UAV to UAV (U2U) links
could meet their data transmission time constraints, even when U2U links share the wireless resource used by U2l links.
The deep Q-network agent uses the Channel State Information (CSI) of both U2U and U2l links, along with the remaining
time for data transmission, as state, and determines optimal Resource Block (RB) and transmission power for each UAV.
Simulation results demonstrated that the proposed method significantly outperformed both random allocation and CSl-based
greedy algorithms in terms of U2l link throughput and the probability of meeting U2U link time constraints.
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Table 1 Simulation parameter

Simulation size (X, Y, Height) [m]

1300 x 580 x 300

Speed of UAV [km/h] 30
Direction of UAV Random
Path loss Free space path loss
Shadowing [dB] Log-g_(z)rzlaé with
Small fading Rician fading
Noise figure o2 [dB] -114
Carrier frequency [GHz] 2
Subcarrier bandwidth W [MHz] 1.5
Infrastructure antenna height [m] 25
Infrastructure antenna gain [dBi] 8
Infrastructure antenna noise figure [dB] 5
UAV antenna gain [dBi] 3
UAV antenna noise figure [dB] 9
U2U link time constraint [ms] 100
U2U link payload [Mbits] 30
Time slot [ms] 2
U2I link Transmit power level P [dBm] 23
U2U link Transmit power levels P* [dBm ] 5, 10,23
Number of U2I links M 20
Table 2 Reinforcement learning parameter
Number of input layer neuron 82
Number of hidden layer neuron 520, 200, 100
Number of output layer neuron 60
Activation function of Hidden layer Leaky ReLU
Discount factor y 0.99
Learning rate 0.001
Coeflicient of reward function [Ay5;, App5 4,1 0.1,0.3,0.6
Number of time steps per episode 200
Number of episode 50
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