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Abstract

The precision of engineering design parameters directly determines the safety, cost-effectiveness, and sustainability of construction
projects. Traditional surveying techniques, constrained by low data collection efficiency, single-dimensional analysis, and challenging
error control, struggle to meet modern engineering’s demand for refined design parameters. This paper systematically investigates
the application logic of core technologies—including BIM (Building Information Modeling), GIS (Geographic Information System),
drone aerial survey, and 3D laser scanning—in survey data collection, processing, and analysis, based on the current development
of digital surveying technologies. It establishes a precision mapping system of “data-model-parameter”. Verified through practical
engineering cases, this system reduces error rates in critical design parameters such as topography, geological structures, and
hydrological conditions by over 30%, providing reliable data support for engineering design and driving the transformation of
construction projects toward intelligent and precise approaches.
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