8503 % 453 KB =E5BFERFR Vol.23, No.3
2025 43 H Journal of Terahertz Science and Electronic Information Technology Mar., 2025

XEHES . 2095-4980(2025)03-0240-07

HETFSKREAESTNE UANET MW BB E %

CEy, B #t, dKkIe, ¥ %, AL, x A
(P E TR B a. B F TR, b B, W 450 621999)

i OE: EANBARNUANET) TR LS A ARBELEE, RYEdELARAHECE
MBEAXNNES . XTI ANET, T ANE LI E W KN B R &K KX A& k3
OF R AL, R — AT R E TN A BB B b R (LQP-ACO)., ZE A A K | 1745 4 3R
BT A% MW E W% BIGRU-FCNN) LM T AN & 2 [0 By 4% % &, %5 R3N85 0
B, AIABBEEZI R ERRN2AREHT LS HEEH. EEREXY, RENBEEEIHAR
T % th Dijkstra 3%, EHMAINE SRWP)E B EARWVBHEAT, 24 F 00 BKT
2.75% . 4.5%,

KW : AN B AW b WFERAEE; W THEEFRRET; 2F WA W %FCNN)

FESES: TNO14.42 XEKFRERD: A doi: 10.11805/TKYDA2023328

Improved Ant Colony Optimization routing algorithm for
UAYV ad-hoc Network based on Link Quality Prediction

ZENG Youjun®, ZHOU Jie®, LIU Youjiang®, CAO Tao", YANG Dalong®, LIU Yu*

(a.Institute of Electronic Engineering; b.The Academy Administrative Division, Chinese Academy of

Engineering Physics , Mianyang Sichuan 621999, China)

Abstract: Unmanned Aerial vehicle ad—hoc Network(UANET) can increase the communication
range by multi—hop forwarding, in which the routing algorithm undertakes the task of packet transmission
path planning. To address the gain attenuation problem caused by inaccurate directional antenna beam
pairing due to UAV positioning deviation in highly dynamic networks, an Ant Colony Optimization
routing algorithm based on Link Quality Prediction(LQP-ACO) is proposed. The algorithm first predicts
the link quality between UAV nodes using Bidirectional Gated Recurrent Unit—Fully Connected Neural
Network(BiGRU-FCNN). Then, based on the predicted link quality, ant colony optimization algorithm is
employed to find the two optimal paths for business data transmission. Simulation results show that the
routing algorithm proposed in this paper reduces the packet loss rate by 2.75% and 4.5% respectively
compared to the traditional Dijkstra's algorithm under Random Way Point(RWP) as well as Random Walk
(RW) mobile models.

Keywords: UAV ad-hoc Network routing; Ant Colony Optimization algorithm; Bidirectional Gated
Recurrent Unit; Fully Connected Neural Network(FCNN)
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Fig.1 UANET and gain attenuation diagram of directional antenna
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Fig.7 Comparison chart of packet loss rate
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