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An extraction method for building facade point cloud

based on multi-level semantic features

XIANG Zejun s TENG Degui, YUAN Changzheng, LONG Chuan
(Chongqing Surveying Institute, Chongqing 401121, P. R. China)

Abstract: Building facade information refers to the spatial distribution and attribute information of the
contact surface between buildings and external space. How to extract building facade information from
point cloud data is a hot and difficult problem in point cloud data processing. In order to solve the problems
of single evaluation standard and weak adaptability of traditional grid density algorithm in building facade
point cloud extraction, this paper analyzed the local and overall spatial characteristics such as elevation
distribution, projection density and normal vector distribution of various typical surface feature point clouds
in the construction area, and constructed a multi-level semantic feature descriptor composed of point cloud
single point semantics, grid semantics and regional semantics. Based on this descriptor and the reasonable
threshold which was set according to the semantic characteristics of building facade point cloud at different

levels, a multi-level semantic feature extraction method was proposed to extract the building facade point
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cloud accurately layer by layer. The experimental results show that this algorithm can be used to quickly

and accurately extract the building facades of low, high buildings and super high buildings from point

clouds. Overall, this algorithm achieves a high precision, a high efficiency and a good adaptability.

Keywords: building facade; grid density algorithm; point cloud; grid; semantics; algorithm
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Fig. 1 Typical surface point cloud and plane

projection in the building area
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Table 1 Mean and standard deviation of normal vector vertical

angle of typical features in the building area
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Fig. 2 Normal vector vertical angle distribution of typical

features in the building area

30 DX SCRPAE . K51t JE 5 0 T SCARR IR 159 {1 22
KA X E SRy S X AH T 3% 38 1Y) 240 A ) 52
B RE SON— ARG X8 A XA X R 28
Bk (Andrew’s Algorithm) W& ™M, & il MG
FEl A RS DG A DA SOSHR A OB i A 4720 (3) T
SRR Y E 151

Ap = 4E (3)

AR R IR A BERAE A BN FFIR ) S
REARXTRL X B Ac B/ME AR, A, T30
SLTH S VA T B A bR EZE Ax BN T H A
Yy, PR ST S s R — A EERE . 25 b
Ac Ar VIS A E X G IR 18 SCRFIE , B

A = {Ac,Ar,Ax) 4



102 T REHxHEEFROF E D %43 %
DL SCAY 05 2 B 0 SO A TR R X e X 1

A3 R ZEH ) A S ERAE R AR E RN R AR AR, I 1 [(X'.Y.Z]=[X.Y.Z]|1|4+[0,0.h] (6)
T B2 2R SURERR 7, gk 2 & 3 s, 0

K2 RAZBERIENHFHE
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Fig.3 Multi-level semantic features of point cloud
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Table 3 Feature description of point cloud data set
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