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Multidimensional resource co-optimization strategy in
unmanned aerial vehicle ISAC system assisted by fluid antenna
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Abstract: To address the collaboration issue of trajectory planning and communication-sensing tasks in unmanned aerial
vehicle integrated sensing and communication (ISAC) system assisted by fluid antenna, a deep reinforcement learning
(DRL) based multidimensional resource co-optimization strategy was proposed. Firstly, an unmanned aerial vehicle
ISAC model was constructed where fluid antennas were equipped at both transceivers. The unmanned aerial vehicle tra-
jectory, user and target scheduling, and transceivers antenna location selection were jointly optimized. Then the commu-
nication rate maximization problem was divided into two sub-problems. A multi-worker advantage actor-critic (MW-
A2C) algorithm was introduced, which employed the probabilistic mandatory action to assist the unmanned aerial ve-
hicle in reaching the destination. Finally, the greedy algorithm was adopted to solve the scheduling sub-problem, and an
immediately performance feedback mechanism was designed to update the weights of the DRL networks. Simulation re-
sults demonstrate that the proposed strategy enables flexible adjustment of the unmanned aerial vehicle trajectory, and
can effectively enhance the overall ISAC performance. Moreover, the MW-A2C strategy outperforms the baseline strate-
gies in term of the scalability and robustness.
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2) Wt JA> worker,  FF R 42 J5) X 245 AL

3)fore < Edo

4) [ 1817 J > worker

5)forn < Ndo

6) B> worker FATHAT

7) KBS 7 (a5, ; 0, )2 Ea,

8) it T AL FE (AN(33)FI(34)) KRIEH
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9) T+ RIS il
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13)e<—e+ 1

14) FR4E(28) TR A AR B 10 35 2R

15) ARHEG D FI32) i 55 BB

16) [ A5 856 B2 dp/ F1 QY 28 4 Jmy P 2%

17) R4 FrRUEERT A worker [1)[7]

HeBREE)E, SRR 0, R0,

18) worker [F] 35 42 &) 9 26 FL E

19)di/ =0, dQ' =0

20) EFRPTAERAEAR

21) end if

22) end for

23) end for
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