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Abstract

The study of 3D digitization is the foundation of promoting the high-quality development of high-
way. Based on the actual business needs of the highway industry, this paper compared the cha-
racteristics and application scope of three 3D digitization technologies for highway infrastructure,
such as BIM modeling, vehicle-mounted Lidar scanning, and UAV tilt photography. Then, the over-
all framework of 3D digitization application system was proposed. Finally, the functional modules
of the system including data services, 3D visualization, asset management, statistical analysis, in-
telligent inspection and pavement disease management were developed. This study could support
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the digital transformation of the highway industry.
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Table 1. Comparison of multiple acquisition methods
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Figure 1. Highway element acquisition based on BIM modeling
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Figure 2. Highway elements acquisition based on vehicle-mounted
Lidar scanning
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Figure 3. Highway elements acquisition based on UAV tilt photo-
graphy
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Figure 4. Overall framework
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a) Function register (P, Py, K);

b) t (cyrpa) — [01;

) X; < get depth image (P,);

d) for (i=1,i<=k, i++);

e) X, « get depth image (transform (P,, t));

DOI: 10.12677/0jtt.2023.122018 157 BB EEFW/N


https://doi.org/10.12677/ojtt.2023.122018

RS

f) t «— t + register network (Xy, X,) [X, Y, z, a, B, 0];

g) return t.
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Figure 5. System function display of 3D-digitizationhighway infrastructure
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