55 46 55 6 1) S I Vol.46 No.6
2025 46 H Journal on Communications TJune 2025

IR EHHBNHY ISAC RGBS INEX & K R T

2! A, 2T, kA
(1. BT HR R 2005 515 B TS, VLR RIRL 2100035 2. B Rt MB M7 505 TSR, YLIF Ri&L 210023)

1 OE: fREERARLE (FA) BRI (ISAC) RGiME L SeHLE S 5 mai SR, HAEZ LT
TEEL R I, AR — AR T BB A LA S B M RE I FA Rl Bh ISAC R BUR 7 . 1%, @i
17 R o8 S 5 R R P R ISR S KA A Y, e T A TSR B R ) A B A I A B /N Y iR 22 (WMIMSED
wAMETEE, TR R D) 26 29 3T BB A R O 36 B WO i R 2 B o AR, Sk ™ i SR Fsd W S 8
FA DL BARAL I, SRR B A Bk il R S B 7 I, 4SRRIt S s Rn/hMe (MM 5
RIS R s IR T U A AR, BT T RS Sl R R B A5 R BAR TR S ISAC R4,
U@ AR T SR SRR RE Y RS R

XHEIR: TRARRZR; IR BORRUE: AT IR INE T iR %

FESES: TN92

XEAFRERD: A

DOI: 10.11959/j.issn.1000-436x.2025098

Dynamic-weighted joint beamforming design for
communication and sensing in fluid antenna-assisted
ISAC system

LI Fei', ZHANG Jie', LI Ting', SONG Yunchao®

1. College of Telecommunications and Information Engineering, Nanjing University of Posts and Telecommunications, Nanjing 210003, China
2. College of Electronic and Optical Engineering, Nanjing University of Posts and Telecommunications, Nanjing 210023, China

Abstract: To address the challenges in achieving dynamic communication-sensing trade-offs and the high complexity of
conventional optimization methods in existing fluid antenna (FA)-assisted integrated sensing and communication (ISAC)
systems, a weighted joint optimization scheme for FA-assisted ISAC beamforming was proposed. Firstly, a weighted
sum maximization model of communication sum-rate and sensing beam pattern gain was established. The communica-
tion rate maximization problem was transformed into a weighted minimum mean square error (WMMSE) minimization
formulation, with joint optimization of the beamforming matrix and transceiver antenna positions under transmit power
constraints. Then, for the non-convex optimization problem involving beamforming matrices and FA positions, an alter-
nating optimization algorithm was employed to decompose it into beamforming and position optimization subproblems.
Convex relaxations were constructed by integrating Taylor expansion and the majorization-minimization (MM) algo-
rithm, and closed-form solutions were derived. The simulation results demonstrate that the proposed scheme significantly
outperforms traditional ISAC systems in both total communication rate and beam pattern gain. Furthermore, flexible
trade-offs between communication and sensing performance are achieved by adjusting weight parameters.
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