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Abstract: To support the large-scale and regular operation of the low-altitude economy (LAE), and address the criti-
cal technical bottlenecks of low communication reliability, limited target sensing accuracy, and mutual resource constraints
between communication and sensing in low-altitude wireless networks (LAWNSs) under complicated airspace environments,
this paper proposes a novel LAWN system framework based on networked integrated sensing and communication (ISAC).
The proposed framework employs multiple unmanned aerial vehicles (UAVs) as flexible aerial nodes to cooperatively pro-
vide communication services for multiple ground information users and perform sensing tasks for multiple aerial targets,
where a dedicated radar receiver is adopted to acquire and process echo signals from sensing targets, constructing an inte-
grated LAWN that deeply merges communication services and environmental sensing. To maximize the sum rate of users,

we jointly optimize the transmit beamformers, receive beamformers, and UAV deployment positions under the constraints
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of radar signal-to-interference-plus-noise ratio (SINR), communication SINR, and transmit power budget of each UAV. To
handle the non-convex problem, a two-stage alternating optimization (AO)-based algorithm is proposed, which decouples
the original problem into the beamforming design subproblem and the UAV deployment subproblem. For the beamforming
design subproblem, semidefinite relaxation is applied to simplify the subproblem, and the optimal closed-form expressions
for the receive beamformers are derived via the Cauchy-Schwarz inequality, followed by a successive convex approxima-
tion (SCA)-based algorithm to handle the reformulated subproblem. For the UAV deployment subproblem, we introduce
auxiliary variables to equivalently transform the non-convex objective function into a convex form, followed by a trust-re-
gion-based algorithm to obtain the UAV deployment positions. We theoretically analyze the convergence, optimality, and
computational complexity of the proposed SCA-based and trust-region-based algorithms. Simulation results validate the ef-
fectiveness and superiority of the proposed two stage AO-based algorithm in both single-UAV and multi-UAV scenarios. In
the single-UAV case, the proposed algorithm closely matches the global optimal solution obtained by exhaustive search,
demonstrating the optimality of the proposed algorithm. In the multi-UAV case, the proposed algorithm achieves significant

sum rate performance gains compared with the UAV central deployment design and minimum mean square error precoding

design.
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Figure 1  Multi-UAV networked ISAC system model
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