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Abstract: Objectives: The three-dimensional (3D) electronic map has the advantage of representing the objective

world in a vivid and intuitive way, which is of great significance for the abstract simulation and cognition of the

three-dimensional geographical environment. Traditional 3D electronic maps have a large amount of data, diverse
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data formats, and rely on professional software tools, which increases the difficulty of using maps. In the era of
informatization, ordinary users are familiar with the portable document format (PDF), and the PDF format has
better universality. In order to adapt to the trend of popular map application and reduce the difficulty of ordinary
users to use maps, this paper explores the design of a new type of 3D map data organization model -- 3D
Geospatial PDF Map Data Organization Model, which formally expresses 3D maps based on PDF format.
Methods: Firstly, we elaborate the concept of 3D geospatial PDF map, designed the data organization structure
and propose the organizational structure of 3D geospatial PDF map. We also designed the data storage structure
based on the PDF format and the Universal 3D (U3D) model. Secondly, based on our 3D geospatial PDF map data
organization model, experiments were conducted on the production of 3D geospatial PDF maps using terrain data,
oblique photography 3D data, and urban 3D data. Finally, we discuss and analyze the typical features of 3D
geospatial PDF map data organization model. Results: (1) Three 3D geospatial PDF map were produced based on
our 3D geospatial PDF map data organization model, with clear and beautiful visual effects; (2) 3D geospatial PDF
map has both basic map features and PDF lightweight features, namely, map scene element visualization,
geospatial reference, three-dimensional geographic entity structure, storage lightweight, form lightweight and
application lightweight. Conclusions: This research provides map users with a 3D map solution based on the
PDF format, which is helpful to expand the user group and application scenarios of 3D electronic map.

Key words: 3D Geospatial PDF Map; Map Data Organization Model; U3D Data Model
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