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Precision Analysis of Earthwork Volume Calculation Based on
UAV Aerial Survey
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Fangcun Surveying and Mapping Co., Ltd., Fuxin Mongolian Autonomous County, Fuxin, Liaoning 123100

Abstract : Precise earthwork volume calculation serves as a critical component in engineering projects including
construction, site leveling, mining operations, and roadbed filling. lts accuracy directly impacts cost
estimation, construction planning, and project schedule management. Drone aerial survey technology is
progressively replacing traditional total stations and RTK systems due to its advantages such as low-
altitude operation flexibility, efficient data acquisition, reduced fieldwork costs, and high visualization
capabilities of results.

Scatter measurement has become the mainstream technical approach for earthwork volume estimation.
Drawing on practical surveying engineering experience, this paper elucidates the technical principles
and operational workflows for UAV-based aerial surveying of earthwork volumes. It systematically
analyzes how flight parameters, image control point deployment, data processing, and topographic
conditions influence measurement accuracy. Through experimental comparison models, the study
validates UAV survey results against traditional measurement methods and LIDAR data, quantitatively
identifies error sources and control standards, and proposes targeted precision optimization strategies.
These findings provide theoretical foundations and practical references for standardized application
of UAV surveying technology in earthwork engineering, thereby enhancing quality and efficiency in
engineering surveying practices.

Keywords : UAV aerial survey; earthwork volume calculation; accuracy analysis; error control; digital
elevation model; engineering surveying
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