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With the rapid development of technologies such as airborne LIDAR, vehicle—-mounted mobile
measurement, and UAV oblique photogrammetry, massive amounts of high—precision 3D point
cloud data have been generated in remote sensing scenes. Traditional remote sensing point cloud
interpretation methods are mostly based on closed—category supervised paradigms, relying on a
large number of point-level annotations, and have significant limitations in areas such as unknown
category identification, cross—scene transfer, and complex semantic queries. In recent years, with
the development of multimodal pre—training, open—vocabulary visual understanding, and large
language models, these approaches have provided new technical paths for remote sensing point
clouds to move from "closed—set semantic segmentation" to "open—scene 3D understanding.”
Based on this, this paper systematically reviews relevant research along this evolutionary path.
First, starting from the large—scale, sparse, and weakly textured features of remote sensing point
clouds, this paper outlines point cloud representation backbone networks and self—supervised
pre—training paradigms suitable for large—scene processing. Second, this paper focuses on
summarizing two key approaches: 2D-to—3D cross—modal distillation and feature back—projection
methods based on 2D vision—-language models, and 3D language model construction methods
for direct point cloud input. Finally, and considering the specific requirements of remote sensing
mapping tasks for geometric accuracy, cross—scale consistency, and engineering deployment,
this paper analyzes the main bottlenecks of existing methods in areas such as precise spatial
alignment, pure geometric semantic representation, long—tail category recognition, dataset
construction, and reliable deployment.

remote sensing point clouds; open-vocabulary segmentation; multimodal fusion; 3D
foundation models; 3D-LLM; cross-modal distillation
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