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Abstract

Building flatness is an important indicator to measure the quality of construction. In view of the
current situation that there are few technologies available for large-area automatic detection of
building flatness, and manual detection is time-consuming and labor-intensive. The research uses
3D laser scanning technology to collect the point cloud data of the building surface. After prepro-
cessing, the least squares method is used to fit the wall data based on the Matlab platform, and the
flatness of the wall is calculated by calculating the distance from the point to the fitting plane. It
can be seen from the fitting results that the three-dimensional laser scanning technology has high
feasibility and applicability for detecting the flatness of the wall, and has achieved good accuracy.
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The results show that the technique is faster and less expensive than traditional methods.
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Figure 1. RIEGL VZ-1000 3D laser scanner
1. Riegl VZ-1000 = 484344
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Figure 2. Scanning site distribution and overview of the study area
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Figure 3. Point cloud data of research area after eliminating redundancy
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Figure 4. Point cloud data with noise
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Figure 5. Point cloud data with noise removed
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Figure 6. Schematic diagram of wall interception
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Table 1. Fitting plane equation solution parameters
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Figure 7. Point cloud data and fitting plan diagram
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Figure 8. Point cloud data and fitting plane overlay
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Figure 9. Statistical histogram of distance distribution from wall point to fitting plane
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Figure 10. Scatter diagram of distance between point cloud data and fitting plane
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Figure 11. Distribution diagram of wall flatness
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Table 2. Wall distance distribution statistics
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