H56 % B4 B o X @ K F F R Vol. 56 No. 4
2022 4F 4 A JOURNAL OF XI” AN JIAOTONG UNIVERSITY Apr. 2022

HELZANPHEEFEFEENESNEREBE X

Mg, W, ER, kER
(FEAE Tk R 2F 15 B 2B, 710072, PH%)

WE. AN ARESPUHRAZRALEEALERKAGRN A, BET —FaaLANSH PU%-F &8
MM R L, HAREGFEMNB R R A T AT RS ARERA P EHAZRILEFS
By X, BBERBFRAZL X RAI RATHIE FIEZ 8 (LoS) &4 . FHIZIEZ N P 5 RAMT
BTG R SR A R R N PARRILAY R RANAL B R ARFERAIS A P JE 15 2%
A2 AL R KRB R B F R BB 2 RAN TR TS AR 26 25 KA Z 0 M %
G KA R AR 7 XA RBE L OB RAKE KT A LIRS T RERE RAEEREE R,
FHAEREAP . LA P MIESH] 600 m REANTATFERA 600 m, KIFEE A 10 m/s i R4 W
BHAL AR T RA I P e B A kA TR 28. 427009 R K Sk F L KAK 17. 8%
HEE TR AAERGHBREAEFZARB TR, LA RIFH LA,
KW . TAM; P URBEAZ; WA 5 ERIILY R

FEASEE. TNI2 X#EirEM: A

DOI: 10.7652/xjtuxb202204019 XEHS . 0253-987X(2022)04-0176-09

A Hybrid Network Coding Algorithm for Unmanned Aerial Vehicle

Relay Communication Platform

CONG Jiayi, LI Bin, GUO Xianzhen, ZHANG Ruonan

(School of Electronics and Information, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: A hybrid network coding algorithm for the Unmanned Aerial Vehicle (UAV) mobile
relay platform is proposed to solve the low throughput of existing remote relay communication
systems. The algorithm considers the network coding strategy and the state of the air-ground
channel and selects the coding mode according to the real-time signal-to-noise ratio (SNR) of the
users. Firstly, the SNR and bit error rate (BER) between remote users and UAV relay platform
is obtained according to the cyclic reciprocating UAV flight trajectory and line-of-sight channel
conditions. Then, the users SNR constraint and UAV position constraint are introduced to solve
the optimal communication mode conversion time according to the SNR and BER between UAV
and the users. Finally, the UAV relay platform adopts three timeslot network coding modes and
two timeslot direct transmission modes to receive and send data packets before and after the
switching time to effectively improve the overall throughput rate of the relay communication
system. Experimental results show that when the distance between users is 1 600 m, the flight
radius of UAV is 600 m and the flight speed of UAV is 10 m/s, the hybrid network coding

algorithm improves the total throughput rate of the system by 28.42% and reduces the
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throughput change rate by 17.8% . compared with the traditional three-slot mobile relay

communication algorithm. These results reflect that the proposed algorithm has the higher

communication efficiency and system stability and it has good application prospect.

Keywords: unmanned aerial vehicle; relay communication; network coding; signal-to-noise ratio
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Fig. 1 Work model of UAV relay communication platform
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Fig. 2 Network coding modes of UAV
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