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[Abstract] To address challenges such as low survey efficiency, weak design collaboration, and insufficient
solution optimization in traditional railway engineering line planning, this paper systematically explores the
application system of digital technologies in railway line planning and design optimization. By integrating BIM
and GIS fusion technologies, artificial intelligence algorithms, and integrated aerial—terrestrial—space survey
methods,a comprehensive digital framework of "data collection — model construction — intelligent optimization
— collaborative delivery" is established. Drawing on the application case of the CEC3DRODS system and
achievements from the National Key R&D Program, the study focuses on key technological innovations,
including unified management of multi—source data, 3D scene construction, 2D—3D interactive design, and
multi—objective intelligent route selection. Practical results demonstrate that digital technologies enable the
transformation of fieldwork into office—based tasks and office work into intelligent processes, improving survey and
design efficiency by 30% - 50%, significantly reducing project costs, and enhancing the quality of design outcomes.
This research provides technical support for line planning in major projects such as railways in complex and
hazardous mountainous areas, advancing railway engineering design toward the intelligent 3.0 stage.
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