Journal of Next-generation Convergence Technology Association ISSN 2508-8270 EISSN : 2765-4133
Vol.7, No.12, pp. 2029-2038, 2023 https://doi.org/10.33097/INCTA.2023.07.12.2029

GRU Based Optimum Transmission Antenna Selection
in UAV Communication Environments

Seok-Jin Hong', Woong-Jong Yun', Jeong-Eun OR’, Eui-Rim Jeong®
'Master's Degree, Department of Artificial Intelligence, Hanbat University
’Master's Degree, Department of Mobile Convergence and Engineering, Hanbat University
SProfessor, Department of Artificial Intelligence Software, Hanbat University

e o B =RiE T 3F7](Unmanned Aerial Vehicle, UAV) 541 3404 GRU(Gated Recurrent
% ]

Unit) 7149k 249 SIS Helshs 7HS Ackettl ngld SAA~ge s HHUE AFEsly, AlRE
o|F3HTDD)E Z3l Jue F4ls 53t o] A2elL gF QEUE AREste] ASE 418 & ke |
FAE A5 AF o &L H(SNR: signal to noise ratio)S 7|¥Fo.2 v HA e HAEUE Mgt #
F3tc) FAQMEUE Agste 71E] ¥HoRZE I 48 SNRY HiS *Poﬂ% A R R
A 39 SNRS AHEshs W 2 4% A7 (Convolutional Neural Network, CNN)S AFg3}o] Alotg|
UE Adgsich Atd W 71E e A5 RoddSs B st 4 7%4 GRUo 714k A9k W
& Fdy doje RRoN 7]E WHET He okEg AE Fetest s

ZEM(0] ¢ SHELE TholwAlE, StElu AlE, g diEd, Held, % A8, GRU

Abstract This paper proposes a technique for selecting the optimal transmission antenna in a UAV
communication environment based on the Gated Recurrent Unit (GRU) model. The considered communication
system employs multiple antennas and operates in a bidirectional communication mode through
Time-Division Duplexing (TDD). In this system, all antennas receive signals, and the optimal transmission
antenna is selected based on the Signal-to-Noise Ratio (SNR) of the past received signals for subsequent
transmission. Existing methods for selecting the transmission antenna include the average method, which
uses the average SNR of received signals, the recent value method, which uses the SNR of the most
recently received signal, and a method based on CNN. The experimental results show that the proposed
GRU-based approach outperforms the existing methods in terms of antenna selection accuracy in both
wideband and narrowband scenarios.
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Fig. 1. Proposed system model
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Fig. 2. Example of R in proposed method
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Table 1. Training data generation parameters

Values
Parameters -
Wideband Narrowband
Number of Rx antenna (/) 4
Number of Tx antenna (A4)) 1
Bandwidth 2MHz 25k Hz
Carrier frequency 512M/Hz 88 MHz

Channel model

Rayleigh (ITU Vehicular A) /

Rician
K-factor of Rician channel 14dB
Number of time step (V) 100
SNR range 0~30dB
Speed 0~ 100km/h

Probability of signal

reception

10 ~ 100%

LoS probability

50%
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Narrow band
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Table 3. MAE[dB] and Accuracy(%) based on speed in
Wide band

Speed | Average Recent CNN RNN
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