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Spectrum Access of UAV Group for Data Transmission Stability
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(1. School of Electronic and Information Engineering ,Nanjing University of Information Science and Technology,
Nanjing 210044 ,China;2. The 63rd Research Institute , National University of Defense Technology, Nanjing 210007, China)

Abstract : For the problem of spectrum resource usage of unmanned aerial vehicles( UAVs) in frequently-
changing wireless communication environment, a spectrum access method based on multi-user uncoupled
queuing is designed to reduce the collision rate of spectrum usage between UAVs and improve the channel
utilization and system throughput on the premise of ensuring the data transmission stability of UAVs. In the
proposed method, there is no information interaction between UAVs and no central controller in UAV
group. The learning utility function is established based on its own data transmission demand, mutual
interference power and historical channel usage state information to generate spectrum usage strategy.
Simulation results show that the proposed method can effectively reduce conflict of spectrum usage between
UAVs, and improve the throughput of UAV group while taking into account the fairness of spectrum usage
for UAVs under the premise of ensuring data transmission stability of UAVs.
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Fig. 2 The curve of frequency collision rate of the UAV

swarm over time when the data transmission of the UAV

swarm is in a critical stable state(M=15)
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Fig. 3 The curve of channel utilization rate of the UAV

swarm over time when the business data transmission of

the UAV swarm is in a critical stable state( M=15)
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Fig. 6 The variation curve of the maximum data backlog difference
when the UAV swarm is in a critical stable state(M=15)
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