EORRE I HLP R 4R Vol. 55 No. 4
2026 %7 H Journal of University of Electronic Science and Technology of China Jul. 2026

SRR XU, SO, SR, 45, B2 20 Bl A 2 8 R T A L IG BT [T]. AT RHBOR 2% 244, 2026, 55(4): 530-540.
Liu Jing, He Li, Tlan Jin, et al. Federated learning-driven adaptive switching of low-altitude ISAC nodes[J]. Journal of University of Electronic Science
and Technology of China, 2026, 55(4): 530-540. (in Chinese)

,ﬂ

BXHF SRR = 8RR T = B iE Y YR

x| gL, R ', BHOWmT, LER, FBRWRN, £

(1. W RN B M 2% 530S TR0, B 211169; 2. B TRHE K H iR I, B 644005)

#ﬁ% HRLATH 22 IR T 6 B ik e M A SAFE IR, S A AR IUA 845 K akikak, 2E —FrEBRIE 3 IR 494K

1R — AR @hv$5LEWﬁm% bk, R BB RS F LA TIKE S B4 5 K WS4 W& EH,
*’73%157 Bl Begm P 4ABR . Hok, A3t 55 BB B R AFME, AR KELe W& TR ;\t:‘zjﬁ}m‘ S AP TS
FIER, Aok X AR NG5 “F SR RFER” , FOREREL BARTRMEE AN, TR
%%&iﬁ$ﬁA B ﬁé;%&%*@ﬁ%¢%vﬁ,k%%%?ﬁ%kﬁ@kfﬂﬁ’%éﬂmk%ﬁ*ﬁ%aﬂh
BAr. WALREY, A BireERkizded, ZAEERLBEER T RANAMESF TR TEEBI T E,
IE T 7 R0 A Bk B AT

KBIF: KT BBR—IRLRL, BIRFET, KEST; BiaF S

hE5HES: TN929.5 WHERFRERS: A DOI: 10.12178/1001-0548.2025206

Federated learning-driven adaptive switching of
low-altitude ISAC nodes

LIU Jing', HE Li', TIAN Jin®, SHEN Hongye', CHEN Yuqin', and WANG Hao'
(1. School of Network and Communication Engineering, Jinling Institute of Technology, Nanjing 211169, China;

2. Yibin Research Institute, University of Electronic Science and Technology of China, Yibin 644005, China)

Abstract: With the continuous evolution of integrated sensing and communications (ISAC) technology and
the rapid development of the low-altitude economy, there is an increasingly urgent demand for continuous and
accurate sensing of highly maneuverable targets in low-altitude heterogeneous networks. To address the challenges
of sensing continuity and high precision in complex electromagnetic environments, this paper proposes a federated
learning-driven adaptive handover mechanism for sensing nodes in low-altitude ISAC networks by leveraging
existing communication infrastructure. First, a hierarchical hybrid-frequency base station deployment and a multi-
transmit single-receive sensing architecture based on separate transmission and reception are employed to construct
the foundation for cooperative sensing. Second, in view of the highly dynamic spatial trajectories of aerial targets, a
long short-term memory network is utilized to predict target motion. Furthermore, a federated learning framework
is introduced to collaboratively train a global “node scheduling decision model” among distributed nodes. This
model takes environmental states and target prediction information as input and outputs an optimal transceiver node
combination strategy in real time. Finally, through a dynamically elected central node, rapid adaptive handover of
sensing nodes is achieved, dynamically aligning with service requirements and enabling persistent target tracking.
Simulation results demonstrate that, during full-course tracking of high-speed maneuvering targets, the proposed
algorithm significantly outperforms conventional sensing schemes in terms of perception coverage rate and

resource utilization efficiency, verifying the effectiveness and superiority of the proposed approach.
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