(B FAFEKFEEEH B TEFR, W RAF 611731)

 OE: [ERSEFIESRE, AN AR AERE ) Z N 2R, TEANE BRI
R L) T BB B e B . kb, Bl RDER N AR U DX 3 S i — BN T TR B . [
I 0 AL 26 0 1 3 A F0 AR R B0 )0 Bh M K I 1 SIS R R . SR BBk, fet T — R
AT [ B R0 1 0 N R B TRV I 5 8, 38 @ R ATEE L Z0 2 B VBRI AT 55 RO S A i 9 S, o
DLTEAE . B, THE GEEED RAMTIEE AN, SR FB AR . SRR TR AL 2 Rk
SRAL S ) SRR LA R, DAY SR R AR IO B OCEEARE B BE . (A RERM, HEMET ML, %
T5 R ARG T TS5 FIAT IR ], B3R 1S R IR AR 2

A DRIRERGN; EAMERE, DOURREE; ZRAsfRRLEE S ER P

FESAS: TP393

NHEIRERD: A

doi: 10.11959/j.issn.1000-0801.2025050

Intelligent resource scheduling scheme for UAV
swarm collaborative sensing

ZHAO Pengcheng, LI Tianyang, LENG Supeng, XIONG Kai

School of Information and Communication Engineering, University of Electronic Science and
Technology of China, Chengdu 611731, China

Abstract: With the rapid development of the low-altitude economy, unmanned aerial vehicles (UAV) have been
widely applied in monitoring and sensing tasks. However, the limited onboard computing resources of UAV constrain
the efficient processing of sensing data. Moreover, overlapping observation areas in collaborative sensing introduce
additional computational redundancy. Meanwhile, the highly dynamic network topology and fluctuating node re-
sources significantly increase the complexity of resource coordination. To address these challenges, an intelligent re-
source scheduling scheme for UAV swarm collaborative sensing was proposed. Adaptive sensing mode selection, step-
wise computation offloading, and competitive bandwidth allocation were integrated to achieve heterogeneous re-

source coordination across communication, sensing, and computation (CSC), thereby enhancing collaborative sensing
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efficiency. Furthermore, a multi-agent reinforcement learning (MARL) algorithm with an attention mechanism was

employed to solve the optimization problem, enabling agents to extract critical environmental features more effec-

tively. Simulation results demonstrate that, compared with benchmark schemes, the proposed scheme significantly re-

duces the execution time of sensing tasks while improving computational resource utilization.

Key words: cooperative sensing, UAV swarm, resource scheduling, multi-agent reinforcement learning, attention

mechanism
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