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Abstract: In view of the fundamental technical requirements for the integration of communication and sensing in 6G
networks under the background of low-altitude economy, the existing fixed multi-base-station integrated sensing and com-
munication (ISAC) architectures suffer from limited flexibility. Most current unmanned aerial vehicle (UAV)-enabled ISAC
studies focus on independent operation without cooperation with ground-based stations. In addition, trajectory planning, us-
er scheduling, and power allocation exhibit strong coupling in air-ground coordinated scenarios, resulting in non-convex

and intractable optimization models. To address these issues, this paper proposes an air-ground coordinated ISAC transmis-
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sion architecture consisting of UAVs and ground base stations, along with a joint multi-dimensional resource allocation
scheme. Leveraging the flexible mobility of UAVs, the constructed architecture establishes an air-ground coordinated com-
munication and sensing mechanism to simultaneously provide communication services for edge users and accomplish sens-
ing tasks for moving targets. With the objective of minimizing the total system transmit power, a multi-dimensional joint op-
timization model involving UAV trajectory, user scheduling, and power allocation is formulated under the constraints of us-
er signal-to-interference-plus-noise ratio (SINR) and target localization Cramér-Rao lower bound (CRLB). To handle the
deeply coupled discrete scheduling, continuous power and dynamic trajectory variables that are difficult to solve jointly, a
deep reinforcement learning-based two-layer optimization framework is proposed. In the outer layer, a deep deterministic
policy gradient (DDPG) algorithm is adopted to iteratively optimize UAV flight trajectories in continuous action space,
adapting to dynamic topological variations caused by high mobility. In the inner layer, semidefinite relaxation (SDR) trans-
forms the non-convex resource allocation problem into a tractable semidefinite programming form, so as to efficiently ob-
tain near-optimal solutions of joint user scheduling and power allocation under fixed UAV positions. The minimal transmit
power obtained from inner-layer optimization is constructed as a reward function and fed back to the outer layer, realizing
bidirectional interactive updating between trajectory strategies and resource allocation. This hierarchical coupling design
avoids the drawbacks of pure reinforcement learning methods, such as redundant action space, difficult constraint embed-
ding and unstable training. Moreover, it alleviates the sensitivity to initial values and local optimum defects of traditional
mathematical optimization methods, maintaining feasible optimization domains in dynamic environments. Simulation re-
sults demonstrate that the proposed air-ground coordinated ISAC scheme achieves 30%~36% power consumption reduction
compared with non-coordinated methods. Furthermore, the proposed two-layer optimization scheme reduces power con-
sumption by 39% and 17% compared with the pure deep reinforcement learning scheme and fixed-trajectory scheme, re-
spectively. This research provides a theoretical basis and technical reference for trajectory design and resource configuration

2026 4F

of air-ground coordinated ISAC systems in low-altitude economy scenarios.
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Figure 1  Model of UAV-ground base station coordinated ISAC system
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Figure 5 Comparison of total transmission power per time slot between

the SDR method and the exhaustive method
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Figure 6 UAV trajectory design under different perception requirements
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