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Abstract: To address the challenges of computational complexity, network transmission efficiency, and high-fidelity se-
mantic reconstruction faced by specialized robots in large-scale scene real-time reconstruction, a semantic-enhanced spa-
tial perception codec technology was proposed. Firstly, BEV feature mapping was adopted to convert point clouds into
structured tensors. Secondly, binary semantic masks were generated based on semantic information to achieve key region
localization and data sparsification. Thirdly, a hierarchical entropy coding framework was constructed to realize efficient
compression through learnable quantization and hyper-prior probability models. Finally, decoding adopts embodied intel-
ligent scene semantic alignment reconstruction to ensure high-fidelity restoration of geometry and semantics. Experimen-
tal results demonstrate that the proposed method achieves efficient data transmission while maintaining good reconstruc-
tion quality, which fully validates the effectiveness and robustness of the method.
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