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Characteristics of Adjacent Points
Abstract

dOi:
Feature Extraction of the Building Point Cloud by Using Geometrical
Dong Wei

China Railway Siyuan Survey and Design Group Co., Ltd

The point cloud scanned by terrestrial laser scanning contains mass data
adjacent points of one point

Wuhan, Hubei 430063, China

1
the random sample consensus algorithm

ins Not all of these data are useful
in the process of application, especially for the building point cloud, the building can be described when the building
Qi

)
profile is determined. Therefore, the geometrical characteristics of adjacent points are used to extract features of the
building point cloud. Firstly, the proposed algorithm uses the k-nearest neighbor search algorithm to search the
Key words
geometric features
OCIS codes

improved algorithm. The characteristics of boundary are used to probe the building fold edge. The results show that

The normal vector and datum plane are determined according to the adjacent points
. The point clouds on both sides of the fold boundary are determined by the

the proposed algorithm is fast and less redundancy, and can be used to extract feature lines of the building with more
image processing; terrestrial laser scanning; point cloud

The characteristics of normal vector angle between the probe points and the adjacent points are used to determine the
than 90% eliminating rate of the invalid point cloud

building boundary. Secondly, the total least squares and weighted principal component analysis are used to improve
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Fig. 3 Projection points of adjacent points on the plane. (a) Point is at the boundary; (b) point is not at the boundary
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Fig. 4 Point cloud distribution on both sides of building fold edge. (a) Probe point is on the side of fold edge;

(b) probe point is on the fold edge
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Fig. 8 Comparison diagrams of the extraction effects of the whole building feature boundary based on four different algorithms.

(a) Proposed algorithm; (b) normal vector algorithm; (c) RANSAC algorithm; (d) approximation curvature algorithm
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Table 1  Statistical results of number of reserved feature points after boundary point extraction

Algorithm Number of reserved feature points Eliminating rate /% Time /s
Proposed algorithm 20435 91.1 25.1
RANSAC 19876 91.3 23.7
Normal vector 11104 95.2 23.2
Approximation Curvature 17990 92.2 43.2
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Fig. 9 Comparison diagrams of the extraction effects of the architectural feature details of three rectangular regions

based on four different algorithms. (a) Proposed algorithm; (b) normal vector algorithm;

(¢) RANSAC algorithm; (d) approximation curvature algorithm

O rf Y T X3 T 4 Y 2 A S 0 B
%l FUHAE , L9 R DU Y AR SO R A
SUY 1 TR P LR O, BE % LE R 4 T
Bl A 90 i AN HE S R B P 1 R R s RANSAC Bk
AR RE S 7 B L R B R S I AR P A,
A )& RANSAC S5 $E IO AE H BT /b i 1) i 35t
I o DA 18 B 30 300 48 1) SR 2 5 1k B0 FROR R
FAAE 4 B B BN T R SR 30 A AR R, H R R
RO R 45 T A SCH 7L A RANSAC B 5 3 1
I ESERRNE T C I E S e =

A T X 3 1 A S0 A 4 ] DL L AR S
A RANSAC Bk A LR T #5190 A1 5%
Pk LA T AE 42, T 3k 1) 2 B vk T 0Ll R AR
BENR L ER T2 SR TR,
SHC R s 3 A B o Al 0 A O o A R
Tk B X 7 AT T A B DT 25 TR AR
HE 2 1 i 3R

6 45 7

ORI SIWEWIRCE SR SO RURE SR/ FUR o
AT A fe e e, R KNNS 53k 6 52 480
A R fia 5 S A AR AR S v TR R AR
) e o AT ) 08 20T SRR I R B 35 1) e A R
XA S 0 B AT PR 5 LU R P R A f /s 3
AL 58 RANSAC 5395 b i 4 6 T 9k 47 ok i
[e) B >R P IS 3 56 73 i R B 2 LU SRR 5 Y 0% 1) £
) P 1o i g 2 S A S B A SR AT 0 R A =
YR PN, AR A 4 00 280 % T 0 2 B vk 1) o I A
(4 22 S AR IR L SC BT I B RN O 28 1 T SR I i Y

IR A R KA. e MR I I A i i A
S SR A S AR AR 2R SR I RS N LA
PR T35 14 0 HLAS T 2L AT AR a5
TS AN AN T bR v it i BB SR A T EL T B AR
WAFE] T ORIE, T8 8 T I A B AN TR
P DRI AT sl O A Al i 5 S B B 2o AR v i S
JER IR I8 Gl A s B G . DR G, AR SRk X Ry
52 B 14 £ OE I 58 8, TR i b

2 % x M

[1] Chen Y B, Feng Y F, Ji X B. Research and practice
of manufacturing 3D construction model by
combining 3D laser scanning technology and 3ds Max
[J]. Bulletin of Surveying and Mapping, 2016,
(12): 77-80.

Mo, BIK, FH. FIH 3ds Max 5 =400
I E AR A i =4 AR R it 5 S gk 0], M4
Wik, 2016, (12): 77-80.

[2] Yan ] X. Global optimization method on 3D building
reconstruction from airbore LiDAR point clouds[D].
Wuhan: Wuhan University, 2015.

EE R . #5Y LiDAR M= =4 m@# w2 Ry
#D]. i RILKF, 2015.

[3] Zhao L N, Hua X H, Li W, et al. Plane boundary
extraction algorithm of buildings point clouds based
on depth images[J]. Journal of Geomatics, 2017, 42
(3): 48-52.
YR, AEmL, 7, & T RERGNERY
o P R [T]. M iE R, 2017,
42(3): 48-52.

[4] Cheng X J, Chen X L, Hu M J, et al. Buildings

071006-7



55, 071006(2018)

ANSHBIZFHRE

www.opticsjournal.net

(6]

7]

(8]

[9]

[10]

[11]

[12]

detection and contour extraction by fusion of aerial
images and LiDAR point cloud[J]. Chinese Journal
of Lasers, 2016, 43(5): 0514002.

PR, BN B, WIBRE, S ORISR
LiDAR iz i & 500 R 0 K 48 42 i )] . b i
Y, 2016, 43 (5): 0514002.

Pauly M, Keiser R, Gross M. Multi-scale feature
extraction on point-sampled surfaces [J]. Computer
Graphics Forum, 2010, 22(3): 281-289.

Milroy M J, Bradley C, Vickers G W. Segmentation
of a wrap-around model using an active contour[]].
Computer-Aided Design, 1997, 29(4): 299-320.
Yang M, Lee E. Segmentation of measured point
data using a parametric quadric surface approximation
[J]. Computer-Aided Design, 1999, 31(7): 449-
457.

Ogundana O O, Huntley ] M, Coggrave C R, et al.
Automated detection of planes in 3D point clouds
using fast Hough LT].
Engineering, 2011, 50(5): 053609.
LiML, LiGY, Wang L., er al. Automatic feature

transforms Optical

detecting from point clouds using 3D Hough
Transform[J]. Bulletin of Surveying and Mapping,
2015, (2): 29-33.

ZHE, 2= =, £75, % . 3D Hough Transform 7&
BWOGS = FRAE SR Wb pg i HT (] M4 4, 2015,
(2): 29-33.

Wang Y B, Sheng Y H. A curvature extreme based
method for feature extraction from LiDAR point
cloud[J]. Journal of China University of Mining &
Technology, 2011, 40(4): 640-646.

Fok, B, —FhEE Tt AR (E B LIDAR 53
SRR (1] PR K ), 2011, 40
(4): 640-646.

Wei Z, Yang B S, Li Q Q. Automated extraction of
building footprints from mobile LiDAR point clouds
[J]. Journal of Remote Sensing, 2012, 16(2): 286-
296.

BAE, Bk, R, FEIOLAM S S P ERY
WA R PR R[] . R, 2012, 16(2): 286-
296.

Chen P, Tan Y W, Li L.

Extraction of building’ s

feature lines based on 3D terrestrial laser scanning

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

071006-8

[J]. Laser Journal, 2016, 37(3): 9-11.

PRIA, EMERC, 225, M RO R EAY S B
FRIELARIT] . WOk, 2016, 37(3): 9-11.
Wang Q C, Guo G L, Zha J F, et al. Comparative
study on interest point detect operators based on
image’ s gray and improvement [J]. Journal of
Geodesy and Geodynamics, 2012, 32(2): 148-154.
EEAR, )AL, O, . BT EMR K E SURHIE
PRI T 1) LA 50 St (0. R 0 ik 5 b Bk 3l
J12%, 2012, 32(2): 148-154.
Deng B W, Wang Z B, Jin Y,

et al. Feature

extraction method of laser scanning point cloud based
LJJ.
Optoelectronics Progress, 2018, 55(5): 051203.
MWEse, AW, 4k, 5. FETIBESEE N EOL
PR DR AR R [T]. WO6 500w 74t e,
2018, 55(5): 051203.
Chen X J, Zhang G,

on morphological  gradient Laser &

Hua X H. Point cloud
simplification based on the information entropy of
normal vector angle[J]. Chinese Journal of Lasers,
2015, 42(8): 0814003.

PRVEVL, ®O6, fRma. Tikm e MEEmMma s
a3k 1. T EE, 2015, 42(8): 0814003.
Zhang X D. Matrix analysis and application [M].
Beijing: Tsinghua University Press, 2005.

Bk AT ST M. AT AR R
#t, 2005.

Brinkmann R. The Morgan Kaufmann series in
computer graphics [ M]. San Francisco: Morgan
Kaufmann Publishers Inc., 2007.

Schnabel R, Wahl R, Klein R. Efficient RANSAC
for point-cloud detection [ J ].
Graphics Forum, 2007, 26(2): 214-226.

Qian J] F, Chen Z Y, Zhang S Y,

shape Computer
et al. The

detection of boundary point of point cloud
compression [ J]. Journal of Image and Graphics,
2005, 10(2): 164-169.

B, BRED, k=, . SRR Pl
SUREAZIN [T]. T EE R EIE %), 2005, 10(2):
164-169.

Rusu R B. Semantic 3D object maps for everyday
manipulation in human living environments[J]. KI-

Kiinstliche Intelligenz, 2010, 24(4): 345-348.



