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Abstract

At present, in the construction of large-span and complex buildings such as new airports and
high-speed railway stations, the main frame is usually constructed by steel frame structure, and
the internal construction of such steel frame structures needs to obtain the geometric elements of
the center point coordinates and diameter of the bolt sphere. In order to extract the geometrical
elements of the bolt sphere efficiently and accurately, this paper obtains the point cloud data
based on the 3D laser scanning technology, and proposes to extract the parameters by using the
random sampling consensus method. The results of the random sampling consistency method and
the least squares fitting result are compared. The random sampling consensus algorithm extracts
the sphere information better and has higher precision.
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Table 1. Random sampling algorithm parameters
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Figure 1. Experimental flow
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Table 2. RANSAC processing results (unit: m)

%2, BHRERLEBLER B m)
E2TN AAHR x bRy Asbr z iz AR “a %} iR 7
R 01 12.2826 11.3622 3.07601 0.0473 0.045 —0.002
BR 02 12.4765 9.6414 3.04382 0.0469 0.045 —0.002
Bk 03 11.6625 9.0698 3.19912 0.0449 0.045 0.000
Bk 04 9.8151 11.9422 2.92174 0.0462 0.045 —0.001
R 97 10.1226 14.9541 3.16862 0.0436 0.045 0.001
£k 98 9.89898 15.6271 3.20319 0.0475 0.045 —0.003
Bk 99 10.8444 14.4996 3.21283 0.0464 0.045 —0.001
ER 100 10.9091 12.6175 3.08354 0.0450 0.045 0.000
Table 3. Least squares processing results (unit: m)
3. RNZFENIBLEREM: m)
E2TN x AhkR y kR z b5 iz IR #%} 1R 7
ER 01 12.2901 11.3583 3.0700 0.0480 0.045 —0.003
ER 02 12.4731 9.6490 3.0418 0.0492 0.045 —0.004
ER 03 11.6672 9.0700 3.2000 0.0441 0.045 0.001
ER 04 9.8200 11.9475 2.9272 0.0456 0.045 —0.001
Bk 97 10.1298 14.9571 3.1613 0.0474 0.045 —0.002
ER 98 9.8913 15.6212 3.2082 5.8790 0.045 iR
Bk 99 10.8412 14.4915 3.2198 0.0523 0.045 —-0.007
ER 100 10.9012 12.6112 3.0888 0.0490 0.045 —0.004
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Figure 2. Error statistics for two experimental methods
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Figure 3. International airport point cloud
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Figure 4. Bolt ball lowest point coordinates
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Figure 5. Construction site before ceiling installation
5. MINZRATHIE LIS

Figure 6. Site after completion of ceiling ceiling work
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