5 XX B XX ) w|ofE % W Vol XX No.XX
XXXX EXX H Journal on Communications XX XXXX

Z R ANNMEIRERESEREBR—IN T

FEXL, AR, RHTE, BHAEC
(1 ZRFE R 48 25 0] 22 48, V195 B AL 2111895 2. 22 I b [F) A B 5 4 bl 4= 1) &6 s st =2, AL &T 100071

WE: KT LANMNETEHFRLIEEES .. B 5REE . A0, mAE. Froof B SR
Z ARG, AR W G S g A BRAR . AR SCHIE TS 2 B AHL P [F) 22 i A R @R — M4k FAT R
Gt, NG5 uE T S B MU RS B A E AR, TEZ BRI E R ED R AR, BAERAmALE
B T B RS A N T AR Yo, DR A IR B R e o ASCIR H A NIRRT 2 2 38 ) Rt B H 7532,
TS BARGE ST = R A AR YORS E, JRTE R BRI AR B D . iSRRI, TR TVETET
SRS Z R R PR TR AR R, FRR AR B B IR iR U RE (B, SRS B S R T A
B

(B2 KTEU; MARKRG: @E— i MIER4se; BERIBMMN

FESES: TNIIS

NEKFRERS: A

Joint Design for Multi-UAV Cooperative Secure Fluid-Antenna
ISAC

Li Siwen', Ren Shuangyin®, Deng Boyu”, Wang Jingchao®

1. School of Cyber Science and Engineering, Southeast University, Nanjing 211189, China
2. The National Key Laboratory of Multi-domain Data Collaborative Processing and Control, Beijing 100071, China

Abstract: Low-altitude unmanned aerial vehicle (UAV) networks require coordinated communication coverage, target lo-
calization, and secure transmis-sion. However, onboard fluid antennas introduce strong coupling among UAV positions,
antenna positions, and communication and sensing beamformers, posing a high-dimensional nonconvex optimization
challenge. This paper investigates a multi-UAV cooperative secure downlink system with fluid-antenna-enabled inte-
grated sensing and communication. Local directional information is mapped to a common position co-ordinate system,
and UAV positions, antenna positions, communication beamformers, and dedicated beamformers serving both sensing
and artificial-noise functions are jointly optimized to maximize the secrecy sum rate subject to a constraint on the Cramér
—Rao bounds for multi-target cooperative localization. The proposed distributed product-manifold Riemannian aug-
mented Lagrangian method reconstructs local block gradients through two-stage aggregation of low-dimensional statis-
tics and enforces fixed radiated-power constraints on complex spheres. Simulation results show that the method im-
proves the secrecy sum rate while satisfying the sensing constraint and reduces coordination traffic compared with full-
variable gradient tracking, achieving an effective tradeoff between secrecy performance and coordination overhead.
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