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Communication performance analysis of unmanned aerial

vehicle by Doppler frequency
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Abstract In the unmanned vehicle industry, the market is exploding due to the rapid development
of public and private demands along with the technological development of the 4th Industrial
Revolution. In addition, unmanned mobiles are being used for communication services. In this
paper, we analyzed the communication performance of unmanned aerial vehicle according to the
characteristics of Doppler frequency. The Doppler frequency was calculated using the geometric
model of the unmanned aerial vehicle, and the Doppler frequency of 10km, 30km, 300km, 1000km
per hour and the BER performance by AWGN were measured by considering the unmanned high
speed unmanned vehicle based on the position of the controller. The Doppler frequency model
uses a Dent model and adds additive white Gaussian noise (AWGN) to check the bit errors of the
transmitter and receiver. Low speed unmanned vehicles generally exhibited a BER performance of
0.2, while high speed unmanned vehicles generally exhibited a BER performance of 0.06. As the
frequency band increases at the same speed, the BER performance increases, and when the speed
increases in the same frequency band, the BER performance decreases. This is confirmed by the
simulation results to predict theoretically predictable BER performance. In the frequency bands of
2.6 GHz, 5 GHz, and 28 GHz, the BER characteristics by Doppler frequency and the BER
characteristics by controller function are verified. effect was confirmed.
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Fig. 1. Geometric model of UAV
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Fig. 3. BER due to AWGN and Doppler frequency at 10
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