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Abstract: 3D Gaussian splatting (3DGS) is an emerging 3D modeling technique in the field of computer vision in recent years, featuring high

reconstruction efficiency and photorealistic rendering performance. Rapid advances in rendering optimization, data compression, and object

segmentation based on 3DGS have accelerated its transition toward practical applications. From the perspective of GIS applications, we systematically

reviewed the application methods of 3DGS in spatial data organization, spatial analysis, and object-oriented management, and further developed

a prototype system for GIS-oriented 3DGS applications. On the basis of this, we used the depth maps generated by 3DGS to implement the interactive

measurement and viewshed analysis. Combined with object segmentation and mesh conversion methods, we verified the feasibility of applying

3DGS to building object extraction and heterogeneous 3D data fusion. Experimental results demonstrate that 3DGS can not only achieve highly

realistic 3D scene representation, but also support spatial analysis and object-oriented applications in GIS to a certain extent, providing a new

technical pathway for realistic 3D GIS scene construction and spatial analysis.
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