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Abstract: To address the technical challenges of achieving
high-precision and high-efficiency measurements for large
deepwater jackets, this study proposes a target-enhanced
UAV-based precise photogrammetric method for jacket mea-
surement. Firstly, a hybrid system of coded and non-coded
targets compatible with both photogrammetry and total station

measurements is designed, with target density and spatial dis-
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tribution optimized through a hierarchical deployment strate-
gy. Subsequently, based on structural characteristics of jack-
ets, a multi-perspective data acquisition approach combining
external close-range flight paths and internal cylindrical flight
paths is developed. A region-decomposition-based planar pro-
jection algorithm and maximum inscribed circle model are em-
ployed to generate safe flight trajectories. The methodology
further integrates an improved YOLOv8-based intelligent tar-
get recognition algorithm with subpixel edge fitting techniques
to achieve precise target localization in complex lighting sce-
narios. Three-dimensional coordinates of key points are joint-
ly resolved through control point-constrained bundle adjust-
ment. Experimental results demonstrate that this method
achieves measurement accuracy better than 5 mm within a 300
m range, significantly enhances measurement efficiency, and
provides reliable technical support for quality control in deep-
water jacket construction.

Key words: jacket; UAV photogrammetry; flight route plan-
ning; target; engineering measurement
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