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Abstract: In order to obtain a high—quality 3D reconstruction model of the external facade and display the detail elements in 3D, the
3D reconstruction algorithm of the external facade of large—scale buildings based on BIM Technology is studied. The bilateral filtering
algorithm is used to denoise the initial 3D point cloud data of the comprehensive external facade of large buildings. Combined with the
RANSAC algorithm and the European clustering algorithm, the 3D point cloud data of the external facade are segmented to obtain the 3D
point cloud data of different plane external facades, analyze the different element characteristic lines in each plane external facade, and
import such element characteristic lines into the revit software of BIM technology. After connecting the characteristic lines of each element
in the same plane facade by function, the facade reconstruction models of different planes are obtained. After merging, the 3D
reconstruction model of the comprehensive external facade of the whole large—scale building is obtained. The experimental results show
that the noise in the initial 3D point cloud data of the facade can be removed, and the 3D point cloud data of the facade of different
planes can be segmented efficiently and accurately. Finally, the overall quality of the 3D reconstruction model of the comprehensive
external facade of large—scale buildings is high, which can clearly show the details in the model, and provide a guarantee for urban
planning and construction.
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Fig. 1 Overall segmentation process of 3D point cloud data
on the exterior facade after denoising
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Fig.2 Process diagram of BIM based 3D reconstruction algorithm
for comprehensive exterior facade of large buildings
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Fig. 3 Comparison of local facade point cloud presentations before
and after denoising by the algorithm in this article
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Fig. 4 Rough segmentation results
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Table 1 Fine segmentation results

B REE4ERs WE Ja%as ROHAs (b) B FEHISLE
B/ /em  BdEE/A B BdER/AS Bl /A~
6 40 25.57 15 1
80 27.85 10 2
; 40 27.13 10 2
80 29. 16 5 3
g 40 28. 56 5 2
80 30.03 4 4
9 40 29.75 4 3
80 31. 11 3 5
10 40 31.26 4 8
80 33.07 2 14
" 40 33.08 3 13
80 3515 2 20 (¢) C FEMSNIE (d) D FEHSIIE
40 35.75 2 18
12 %0 28,02 ) 25 B5 AYEABENSTEMIEEREANR
Fig.5 The rendering effect of each plane facade model
13 40 38.87 1 21 reconstructed by the algorithm in this article
80 40. 62 1 28 N S N > . ST
) GEAR SCERL A I T A 1 4 - T b N7 T A
40 42.5 1 27 .
14 80 44.73 0 35 ﬂ}ﬁ, ﬁ?%ﬁg%ggi%kﬂ@ﬁ%%,fj:&f\zﬁ:
s 40 45.75 0 36 A AR R RS A 6 TR,
80 47.85 0 44 H

1

TELA R HIERE B, 45 IFHLo %15 4i 23 %)
JE I HIEERG , BeAs S g R 285 AN [F]
S O ATTIESR g S €/ 5 S P U R NS RFS
B HG =2 o8, EERENGE
PRSP IR RL, DU A1 (A~
D) BYSPSLT AR A ], 2 A RCR
5 iR

AL A5 RTA Y, A SO T R SRR
RUAESREE S 2% A - T8 9 &0 37 TS Y 52 BUSCR
M, R, T AR A R I R R L G
AN AL I A B P 5 5 R TR H6 AXERBERBOIBADRAGAEINIE

SHERENYRE

Fig. 6 The final rendering of the experimental large—scale building comprehensive
external facade 3D reconstruction model obtained by the algorithm in this article
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