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Fig.1 Multi-level registration method of transmission corridor from airborne LiDAR point cloud
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Fig.3 Top view of experimental data in two phases
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Fig.4 Front view of power tower and registrated

points cloud

P4 (o) J2 AT 55 5 = B i s BOR I&T . AT LR
WP S s A e 2l S, W B — PRk
P v Ab B



5 6 4

A A - E O P RO R B 2 R MERT S

1297

FH B HE B BE PCA BLyE Ll e &8 S8 K 2k
5 ICP K e E (19 S 50T &y - AR ECH 100,
RMS 4 1.0e-5 m, & 5 UC fi o 72 (9 25 = B0 &l
17 498, Bl HE S i A7 F M 2 3.0 s, &5 B an e 4(d)
JIE7R o 3 3k VG FE S A5 6F 1) s VK BE D O ARG 56 K5 B
Be A 5, S 29 5 B 2908 5 em, A X T S R A P

A IR 22 0.8 m, iR 2/ T4594% .
4 % &

PLE LIDAR B 28 B 24 il o 42 27 AL A
B Y 55 38k 2% 42 B 43 A (4 H 2SRRI
F1% R I A,z 2 A bR T A K N iy 8 IO T A
ME L o 5 B8 F iy Fi G0 AT B R R AZ /N B A AR
o = 2 RIEHETT i, SR A2 M 1 J7 6
A RE VRS E

TE R AR A LA 2 R R B T 22 B B
ESETT , Al T B 22 0 i vl T O R TR AR £ B
IR R N S N LR R i N S e R o S S

ST o
2 % STk (References)

[1] Peng S W, XiX H, Wang C, ez al. Systematic comparison of
power corridor classification methods from ALS Point Cloud
[J].Remote Sensing,2019,11:1961.DO1:10.3390/rs11171961.

[2] Wang Jun, Xia Shaobo, Wang Heping, et al. Study on recon-
struction of bundled conductors from helicoper-borne LiDAR
data [J]. Remote Sensing and Technology, 2015, 30 (6) :
1189-1194.[ 1%, E U, EROF, 4 B F HIHLBOL
B ML EET]. BB AR SR, 2015, 30(6) :
1189-1194.]

[3] Wu Di, Shi Wenzhong, Gao Lipeng, e/ al. An improved
method for object extracting based on context information us-
ing multi-source data[J]. Remote Sensing and Technology,
2018, 33(1):128-135.[ il , 30+, i AIMG, 4% . — ik

PERYEE T R SCfE B 2 R S B bR R IO 2k [T 38
B AR 5 L 2018, 33(1): 128-135. ]
[4] Yang R, Meng X, Yao Y, e/ al. An analytical approach for

evaluating point cloud registration—error utilizing targets [J].

[5]

[9]

[10]

[11]

[12]

[13]

ISPRS Journal of Photogrammetry Remote Sensing, 2018,
143(5) : 48-56.

LiM, LiG, Wang L, et al. Planar feature extraction from un-
organized point clouds using octree voxel-based region grow-
ing[J].Optics and Precision Engineering,2018,26(1):172-183.
Nakamura T, Wakita S. Robust Global scan mmatching meth-
od using congruence ttransformation invariant feature descrip-
tors and a geometric constraint between key points[J]. Trans-
actions of the Society of Instrument & Control Engineers,
2015, 51(5): 309-318.

Ma D, Liu G. Improved method of point cloud registration
based on FPFH feature [J]. Computer and Modernization,
2017, 11: 46-50.

Yuan X, Zhao C, Tang Z, et al. Feature—based laser scan
matching and its application for indoor mapping[J]. Sensors,
2016, 16(8): 1265-1286.

Wang Yongbo, Wang Yunjia, She Wenwen, e/ al. A linear
features—constrained, pliicker coordinates—based, closed—form
registration approach to terrestrial LiDAR point clouds [J].
Geomatics and Information Science of Wuhan University,
2018, 43(9) =W, /EL, .1
LR 29 30T A Plucker 28554 48 19 LIDAR i = JE W) H
g7 i [T] BB 2 22 4R (fF BRE 226, 2018, 43(9)
1376-1384.]

. 1376-1384.[ F Kk,

Serafin J, Olson E, Grisetti G. Fast and robust 3D feature ex-
traction from sparse point clouds[ C ]/ TEEE/RS]J Internation-
al Conference on Intelligent Robots and Systems (IROS) ,
Daejeon, South Korea, 9-14 October 2016: 4105-4112.
HanJ, Yin P, He Y, et al. Enhanced ICP for the registration
of Large—scale 3D environment models: an experimental study
[J]. Sensors, 2016,16(2):228. DOI:10.3390/s16020228.
Wang Yujian, Wu Mingming, Gao Qian. 3D Point cloud reg-
istration algorithm based on locality preserving PCA[J]. Opti-
cal Technique,2018,44(5) :562-568.[ F & "%, % W W], & fif .
TR PCA B =2 i Z BLERIA (V] S 2# 50, 2018, 44
(5):562-568.]
Oomori S, Nishida T, Kurogi S. Point cloud matching using

singular value decomposition[J]. Artificial Life and Robotics,

2016, 21(2): 149-154.



1298 wmoOE OH R 5 N O 36 %

A Multi-level Registration Method of Transmission Corridor from
Airborne LiDAR Point Cloud

Du Wei', Liu Yang®, Yang Guozhu', Wang Heping', i Zhidong', Li Junlei',
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Abstract: Time series point clouds registration of transmission corridor area is an important task and problem in
airborne LiIDAR inspection application. This paper presents a multi-level registration method combining PCA
transformation and improved ICP algorithm according to the key elements of transmission corridor. It is based
on the characteristics that the power towers are not easy to deform. Firstly, PCA algorithm is used to calculate
the three principle axis vectors of the corresponding power tower point cloud. By correcting the direction of the
main axis, the approximate pose transformation of two power towers point clouds can be obtained. After the
coarse registration, the ICP method with improved search and convergence strategies is used to achieve fine reg-
istration. Finally, the transformation parameters are applied to the total registration to achieve fast and accurate
registration of the transmission corridor point cloud. The experiment shows that the processing efficiency is im-
proved and the average point-to—point spacing distance is reduced by more than 94% after registration, which
meets the demands of subsequent applications and has practical application significance.

Key words: Airborne LiDAR; Multi-level registration; Power tower point cloud; Main axis vector; Transmis-

sion corridor



