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Research on Key Technologies and Practical Approaches for Building a
New Fundamental Surveying and Mapping System: A Case Study of

Taiyuan City, Shanxi Province

WU Yulong
(Taiyuan Taigong Tianhao Civil Engineering Testing Co. , Ltd. , Taiyuan 030000, China)

Abstract: To address issues such as delayed data updates and single — feature representation in
traditional fundamental surveying and mapping, this study explores technical methods and implementation
pathways for constructing a new fundamental surveying and mapping system. Taking Taiyuan City as an
example, the research achieves breakthroughs in key technologies including oblique photogrammetry—LiDAR
fusion modeling and Al-driven intelligent feature recognition, establishing an “air—space—ground —network”
collaborative data acquisition system. Pilot projects were conducted in Yingze District, the Fenhe River
Basin, and the Xishan Mining Area, establishing a multi —level geographic entity database and achieving
quarterly incremental updates. A 652 —square —kilometer 3D real —scene model of the core urban area was
constructed, with geographic entity recognition accuracy reaching 94. 3% and data update cycles shortened
from annual to quarterly. This forms a replicable practical model of “zoned pilots—collaborative acquisition—
dynamic updates”, providing high — precision spatiotemporal information support for natural resource
supervision and refined urban governance.

Key words: new fundamental surveying and mapping; 3D real —scene modeling; geographic entities;

spatiotemporal big data
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