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Table 1 Reconstruction results of scale bars

= PRFREERS | EEMEE | R
PR
/mm /mm /mm
1 861.115 861.152 0.037
2 860.916 860.997 0.081
3 861.115 861.065 —-0.050
4 860.916 860.847 —-0.069
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Table 2 Measured results of scale bars

R ﬁf&”ﬂ {5 BR2E
PR /mm /mm

2 860.959 0.044

1 3 861.028 -0.087
4 860.810 -0.106
1 861.071 -0.044

2 3 860.984 -0.131
4 860.766 -0.150

1 861.202 0.087

3 2 861.046 0.131
4 860.896 -0.019

1 861.221 0.106

4 2 861.065 0.150
3 861.134 0.019
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Industrial Photogrammetry Technology and Its Implementation for

Large-Scale Equipment

SHI Chuanfei, ZHANG Liyan, YAN Jun, YE Nan

(College of Mechanical and Electronic Engineering, Nanjing University of Aeronautics and Astronautics,

[ABSTRACT]

Nanjing 210016, China)

In order to achieve 3D digital measurement of large-scale equipment, based on OpenMVG (Open Multi-

ple View Geometry), a technical framework, which is suitable for industrial photogrammetry, is generated. Firstly, the cod-
ed points in the set of images were identified and positioned, the matching relationships between multiple images were built
by ID number, and the data interface for OpenMVG was established. Then, by means of OpenMVG solver, the 3D coordi-
nates of the coded points at the normalized scale were solved. The actual scale factor was restored by using multiple scale
bars arranged in the scene. Finally, the coordinates of the code points, the transformation matrix between the images and
the camera parameters were obtained, which constitute the core parameters of the industrial photogrammetry framework
and can meet many applications of industrial photogrammetry. Taking an airplane as a test object, which is in the space of
10m x 3m x 4m, the number of images by photogrammetry capturing is more than 500. The finally measured error with our
method is less than 0.085mm. Compared with the current commercial photogrammetry system, the proposed method can
achieve the same accuracy level with greater efficiency and expansibility.

Keywords: Large-scale; Photogrammetry; Three-dimensional reconstruction; OpenMVG (Open Multiple View

Geometry); Accuracy assessment
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