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Optimization of topographic mapping accuracy of mountainous
area by UAV aerial survey

Dongpo Meng
Hubei Electric Power Planning and Design Research Institute Co., Ltd. Wuhan, Hubei 430040

Abstract

To address the challenges of rugged mountainous terrain, low efficiency, and insufficient accuracy in traditional surveying, this
study conducts research on optimizing topographic mapping accuracy for drone aerial surveys in mountainous areas. By identifying
key error sources in processes such as ground simulation flight, image control point layout, and data processing, a comprehensive
precision positioning optimization system is developed. Two practical case studies—road surveying in Gansu’s 16-square-kilometer
mountainous region and hydropower project mapping in Shaanxi—are employed to validate the effectiveness of the optimization
strategy. Through DEM fusion-based flight path planning, adaptive image control point deployment, and multi-source data
integration, the system achieves maximum planar accuracy of 1.8cm and elevation accuracy of 2.7 cm, with 40% higher efficiency
and 55% lower costs compared to traditional methods. The research demonstrates that this optimization framework effectively
resolves issues like uneven resolution and model voids in mountainous aerial surveys, providing reliable support for large-scale
topographic mapping in mountainous regions.
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