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Research on oblique photogrammetric technology
for engineering surveying control
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Abstract: To enhance the accuracy of engineering surveys, this study addresses the inefficiency and high costs of traditional measurement
methods in complex terrain areas by developing an integrated engineering survey system combining UAV platforms and oblique
photogrammetry technology. The system employs multi-sensor collaborative data acquisition, utilizes the scale-invariant feature transform
algorithm for image feature extraction and matching, and integrates dense image matching, joint adjustment, and surface mesh
reconstruction to achieve automatic high-precision 3D model construction. To validate system performance, multiple controlled variable
experiments are designed, systematically analyzing the impact of flight altitude and control point quantity on model accuracy. Results
indicate an inverse relationship between flight altitude and model accuracy, while a direct correlation exists between control point quantity
and model accuracy. At a fixed flight altitude of 60 m, the elevation mean error with 3 control points is 0. 047 m, 0. 020 m higher than with
9 control points. When control point quantity is fixed at 6, the 60 m flight altitude produced an elevation mean error of 0. 035 m, lower than
the 0.049 m (90 m) and 0.061 m (120 m) error levels. In comparative survey assessments, the study achieves a measurement area error
of only 0. 68 km® in the cafeteria zone, reducing the error by 1. 93 km’ compared to 2. 61 km*> with 3D laser scanning technology,
demonstrating superior measurement accuracy and regional adaptability. The research confirms that the developed oblique photogrammetry
system effectively improves engineering survey efficiency and data precision while reducing labor and time costs, providing a reliable
technical solution for engineering mapping in complex environments.
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Fig.2 Process of image data acquisition
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Fig. 3 Construction process of 3D model combined with oblique image
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Fig.4 Comparison between measured height and planned height
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Fig.5 Results of mean square error between plan and elevation
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Fig. 6 Comparison results of different surveying areas
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