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Abstract: To address spectrum scarcity, complex airspace, and moving obstacles in large-scale low-altitude operations, a UAV
decision framework that couples communication, control, surveillance, and trajectory are proposed. Two performance maps, Informa-
tion Performance Map (IPM) and Surveillance Performance Map (SPM), are built to quantify control-link availability and radar reli-
ability. A cumulative outage constraint ensures both flyability and controllability while three-dimensional point-cloud data are ex-
ploited to maximize the air-to-ground rate. A DQN (Deep Q-Network)-based algorithm is then introduced: point-cloud and CNN
(Convolutional Neural Network) features are jointly processed to select the next waypoint and vehicle access in a discrete action
space, with experience replay and a target network stabilizing training. After 8 000 training episodes, the UAV cruises efficiently
through areas of robust control and radar coverage while avoiding blind spots, as rewards converge and losses stabilize. The pro-
posed method offers a scalable solution that balances spectrum efficiency, safety, and regulation.
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