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Abstract

In order to improve the utilization of airborne LiDAR point cloud data, this paper proposes a build-
ing 3D model construction method based on existing algorithms. The steps of implementing a 3D
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model of a building using this method are as follows: first, use a cloth simulation filtering algorithm
to filter out ground points and obtain non ground points; using non ground points as input data, use
the maximum inter class variance method to extract the initial building point cloud; secondly, the
Alpha Shape algorithm is used to extract building edge points and the roof segmentation algorithm
is used to extract building roof key points; finally, based on the key points, use the SharpGL toolkit
to reconstruct the 3D model of the building. The method proposed in this paper was validated using
measured airborne LiDAR point cloud data, and the results showed that the method can effectively
construct a three-dimensional model of buildings with high model accuracy.
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Figure 1. Flow chart of building 3D model reconstruction
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Figure 2. Principle of Alpha Shape algorithm
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Figure 3. Initial inflection point judgment
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Figure 4. Building edge regularization processing
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Figure 5. Experimental area data
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Figure 6. Obtaining non ground points after filtering

E 6. IEEHFEEEES

Figure 7. Initial building point cloud
E 7. MRERYs=

i 7 TR BRI A AR RS s s CA gk, (A D> A ) S SRR 5 2
@%Awmymmﬁ&ﬁw% WY R AT AR BRI S . Il 8 s

DOI: 10.12677/gst.2023.113028 252 MezBlZEHAR


https://doi.org/10.12677/gst.2023.113028

B

e T I

Lot ‘H\n—‘-ﬂ faand

‘v 7 P
Wit L

s ST By TV .7;\-
e L\LJL TIRHTITE
Liea
s k'T’lﬂ, IV 5
A L ad L.l At [

J— T ]
i_LnL‘ L;“_'u O

Figure 8. Extraction results of building edge points
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Figure 9. Obtaining non ground points after filtering
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Table 1. Quantitative evaluation results of 3D reconstruction model
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