Hans Journal of Wireless Communications Jo4%3@1%, 2020, 10(6), 71-78 Hans iXJ
Published Online December 2020 in Hans. http://www.hanspub.org/journal/hjwc
https://doi.org/10.12677/hjwc.2020.106010

ETARQRIRHI T ANES P LB EixFEMR

CIERLY?, EXHE, R OF, b W, 4R

trb A AR A 758428 N, TR R

[ By RH R 245 BB A 2B, Wb 5

S E N RMRCEI 121380\, i

Email: 18773241826@163.com, wwx18627225925@163.com, 120695715@qqg.com, ukunown@163.com,
weizhenhan@hotmail.com

Weks H i 20204F11H9H s FAHHBE: 20204F11H20H; &ATHH: 20204E12H2H

R

TNV EREATANIIREIREIAT, BAEEUPSEGETRAFE. FRERRET PAIEEME
K—MEZT L. A XBATA P AEFEETLE BIER TEE X2 #HT PN R, Rl%
T HIIEAFER(ARQR B bitdIh5E 5 B MR R (RIS B RINEMMER), HARZBEER
PL(MAB) - 13 T FR R A Hk AT ke, SCIORY, ZETARQRMRAIL bitfs BHEATIESE, TRFE
ZRKN, WMEUBKOBRRLWHBIRMF 2, FEEEZRRN, WHERERERE, WHE
BRI AHBRE R,

XK ia
TN, HgkiERE, ARQRUW, ZBEREN

Research on Autonomous Relay Selection in
Unmanned Aerial Vehicle Communication
Based on ARQ Feedback

Feifan Wen'2, Wenxin Wang?, Tao Liang3, Kun Xu?, Zhenhan Wei?

'Unit 75842 of PLA, Shaoguan Guangdong

2College of Information and Communication, National University of Defense Technology, Wuhan Hubei
3Unit 31121 of PLA, Shanghai

Email: 18773241826@163.com, wwx18627225925@163.com, 120695715@qqg.com, ukunown@163.com,
weizhenhan@hotmail.com

Received: Nov. 9", 2020; accepted: Nov. 20", 2020; published: Dec. 2", 2020

SCEF|I A SCIERL, ESOH, B, ARd, BREE. ST ARQURIINTE ANUEME T4k B R EET L], JELIE1E, 2020,
10(6): 71-78. DOI: 10.12677/hjwc.2020.106010


http://www.hanspub.org/journal/hjwc
https://doi.org/10.12677/hjwc.2020.106010
https://doi.org/10.12677/hjwc.2020.106010
http://www.hanspub.org

SCARML &%

Abstract

UAV communication is the key link to realize the function of UAV, and it often exists in the way of
relay communication. Relay selection is an important method to improve the efficiency of relay
communication. This paper studies the problem of relay selection for UAV relay communication
through autonomous learning in the absence of information, and proposes a utility function (that
is, the probability of successful information transmission) based on the 1-bit success information
feedback from the automatic repeat request (ARQ). And use the Thompson sampling algorithm in
the multi-armed slot machine (MAB) for relay selection. Experiments show that the selection
based on the 1-bit information of ARQ feedback can converge to the optimal relay with greater
probability regardless of the channel difference, and when the channel difference is large, the
convergence speed is faster and more stable, and the probability of convergence to the optimal
relay is greater.
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Figure 1. Model of relay selection for UAV communication
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Figure 2. Relay selection flow chart using Thompson sampling algorithm
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Table 1. Setting of Rayleigh distribution parameters ¢, and o, for channel with large channel differences

% 1. FEEFAMEENHRMNIHNER 0 M 0, FIRE

75 01 02 5 01 02 5 4 02
1 2.05 2.05 8 1.45 1.45 15 1.3 1.3
2 0.1 0.1 9 0.55 0.55 16 3 3
3 0.25 0.25 10 0.7 0.7 17 0.4 0.4
4 2.8 2.8 11 1.15 1.15 18 2.35 2.35
5 5 5 12 1 1 19 1.6 1.6
6 1.75 1.75 13 0.85 0.85 20 2.5 2.5
7 2.2 2.2 14 1.9 1.9
Table 2. Setting of Rayleigh distribution parameters o; and o, for channel with small channel differences
=2 FEER/NEENHRMITNEYR 0 0, IRE
75 01 02 5 01 02 5 4 02
1 4.7105 4.7105 8 4.9737 49737 15 4.7895 4.7895
2 4.9211 49211 9 5 5 16 4.5526 4.5526
3 4.5 4.5 10 4.6579 4.6579 17 4.8947 4.8947
4 4.9474 4.9474 11 4.7368 4.7368 18 4.6842 4.6842
5 4.5263 4.5263 12 4.7632 4.7632 19 4.6316 4.6316
6 4.8158 48158 13 4.6053 4.6053 20 4.8684 4.8684
7 4.5789 4.5789 14 4.8421 4.8421
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Figure 3. The comparison of success probability between selecting by Thompson sampling algorithm and optimal relay in
theory, when channel difference is large
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Figure 4. The comparison of success probability between selecting by Thompson sampling algorithm and optimal relay in
theory, when channel difference is small
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Figure 5. The probability of convergence to optimal relay in 1000 experiments when channel difference is large and small
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