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Abstract: With the advancement of urbanization and infrastructure development in modern society, surveying of special terrain
has played a very important role in engineering planning and construction, resource exploration and development, and
environmental protection. Special terrain mainly includes mountainous areas, deep valleys, densely forested regions, old urban
districts and towns, as well as water bodies and wetlands. These terrains are characterized by highly complex landforms,
difficult access, and harsh natural environments, making it difficult for traditional surveying methods to meet the requirements
for accuracy and efficiency. Against this background, the integrated application of technologies such as the Global Positioning
System (GPS), unmanned aerial vehicles (UAVS), GIS, and LiDAR has provided a new technical framework for mapping
special terrain. By reviewing different technologies, their principles, and application methods, this paper discusses the design of
surveying and mapping schemes for special terrain, multi-source data integration, and the current status of intelligent surveying
in mapping practices for mountainous areas, forests, old urban areas, and waterside and tidal flat terrains. The paper concludes
that intelligent, unmanned, and high-precision three-dimensional modeling will become the inevitable trend in the future
development of special-terrain surveying and mapping, and can provide theoretical and technical support for related
engineering practice.
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