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Abstract: A joint framework for spectrum—LiDAR integrated embodied mapping and navigation is proposed. This framework represents environ-
mental states using multi—channel grid tensors. At the perception layer, a mapping network jointly inverts sparse spectrum samples and local geo-
metric information into a global spectrum signal potential field and an obstacle probability map, thereby breaking the limitations of single—modal
navigation and achieving effective integration of target guidance and geometric constraints. At the decision—making layer, a deep reinforcement
learning network is introduced to capture historical trajectories and environmental features, mapping partially observable states to a high—
dimensional latent decision space and optimizing action strategies, which mitigates strategy oscillation and repeated access problems. Simulation
results indicate that after 5 000 training episodes in a 40x40 indoor grid environment, the proposed method achieves an 82% navigation success
rate, significantly reducing the collision rate and path redundancy compared to baseline methods. Further generalization tests under various map
scales and outdoor low=altitude parameter configurations demonstrate that the framework exhibits excellent scene adaptability, validating the ef-
fectiveness and robustness of the multi—-modal joint—driven framework. This research employs the indoor environment as a typical verification
scenario, and the proposed framework can be extended to larger—scale low—altitude commmunication network coverage scenarios.
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