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Abstract

As 3DGIS technology continues to evolve, efficiently constructing and processing large-scale 3D geographic information models,
especially when dealing with vast amounts of data, has become a significant challenge for the industry. Data lightweight processing
technology, as a core solution to this challenge, is gaining increasing attention. This paper analyzes the data lightweight requirements
in the construction of 3D geographic information models, discusses the challenges in data storage, computational resources, and
precision control, and proposes several data lightweighting techniques, including data compression, dimensionality reduction, and
simplification. Through an in-depth analysis of these technical approaches, the article provides a set of specific implementation
strategies aimed at helping the industry better address the practical issues of data lightweighting in 3D geographic information model
construction, thereby achieving the optimal balance between accuracy and efficiency.
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