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Influence of UAV Image Acquisition Ways on Aerial Photogrammetry Accuracy in the
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Abstract: To address the influence of topographic undulations on the accuracy and efficiency of aerial photogrammetry in the hilly areas of cen-
tral Sichuan, taking a typical hilly area as a case study, we used three image acquisition methods, including real-time terrain-following flight,
DSM (Digital Surface Model)-based terrain-following flight, and constant altitude flight, to process point clouds at low, medium, and high densi-
ty levels. We compared nine datasets in terms of relative height difference between image overlap, point cloud density, and aerial survey eleva-
tion accuracy. Key findings include that (Din terms of image overlap rate, terrain-following modes (real-time and DSM) outperform fixed-altitude
flight in overlap rate within high-altitude regions. @1In terms of point cloud density, higher point cloud densities significantly increase processing
time and memory consumption, while compromising the geometric detail reconstruction of certain features. (3 In terms of elevation accuracy,
DSM-based terrain-following achieves the highest accuracy, followed by real-time terrain-following, with fixed-altitude flight ranking lowest.
Medium- and high-density point clouds exhibit superior accuracy. Through efficiency-accuracy trade-off analysis, the optimal solution combines
real-time terrain-following with medium-density point clouds. This study provides practical insights for rapid, high-accuracy topographic map-
ping in hilly regions.
Key words: real-time terrain-following flight, image overlap rate, point cloud density, aerial survey elevation accuracy, hilly areas of central
Sichuan Province
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