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A research on LIDAR point cloud registration technology

ZHOU Zhaot!, QIAO Yaojun?, YANG Aiying?
(1. School of Information and Communication Engineering, Beijing University of Posts and
Telecommunications, Beijing 100876;

2. School of Optics and Photonics, Beijing Institute of Technology, Beijing 100081)
Abstract: LIiDAR is an important sensor in the fields of three-dimensional positioning, navigation,
mapping and autonomous driving. Point cloud registration technology is an indispensable and
important pre-step for processing point cloud data of LiDAR. This article studies the commonly used
methods in the field of LiDAR point cloud registration, and summarizes the connections between them
according to different classification standards. Subsequently, according to the different processing
primitives, a lot of methods are divided into point primitives, geometric primitives and voxel primitives
based method families. The basic theory and standard algorithm procedures of different families of
methods are refined, part of the important modules are introduced and analyzed, and the advantages
and disadvantages of various methods are analyzed and compared. Finally, an important issue in the
exploration of the point cloud registration algorithm, the registration evaluation system is analyzed in
depth, and the possible future improvement directions of the point cloud registration method are
prospected.

Key words: LiDAR; Three dimensional positioning; Point cloud registration
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Fig.1 An example of point cloud registration. Left - source point cloud; Medium - target point cloud; Right -
merged point cloud

2 RoBHETTIERN

ARSCRE O T8 1 2 BCHE VA T2 A B A S T OB R R T AN R R AT 7336, 2
P N=RIE: F T R TT I BCHE T V% T LT O I BE v 7V DA R T R ik e g e v
Jiide MTAFRKETT, BOMESFRAERAT e BOE R R SR R A R S, BB SRR
RER R 7T AN R T AAAE 25 (0 2200 . koot ikt Ak oe, HEBRMKH S )En
HE LB, U ORI O R AE kR Al B3l SR R SR I g 0. T IR
X ZRENEIAT VR IR

21 ETRETHmCHEs %

HE T L TE I IR A 28 = A AR X — AR T BRI RO L T A S
WOLTEIRBAR I AR, 2% AT 5 AT B A 2 R B R SRRE AR 5, 1T Rk —
B HECEE, R B IR TR . ST R SRS S AT H bR S 2
SEFFTNXF N SR B S A FH 1 AT S 20 il (SVD) SR AL 7720 B 3 R A T g A 24,

ST p B T L 77 92300 RO G B 2 R AR AR o 1 2, SN TR U I A 1 5 255
BIYE S Z F B BR 5 25, SRJT 20 U W 25 AT TRAR B . Sl A HREL, I AT L5 38 8 ot A
2 TR S 5 W AR R o WS, PR S A T S LR AR B, R R 3
RIRFIE ) B, PRI 2= R R BT A G BE REAT AR XS LG BEXS, 19 3035 X0 XS s [A]



110

115

120

DERFIEXTHE

Xof I SR B N A B 3 B, %o TE A PR RS IR X 388 8 o 82 B SR R P g [ — A R
T 5o B, 2T IR W R P B2 T AT SR R, DR RIS 21 1 AT ) S A e
W A HTHE T RFIRIRAEVLAC SRS, FERFALVLAC 5 m] 45 2 2 Ml B0 R OG R 4L A, X
PL AN FASEIELE R o BUIN I 75 2R 2B RS R T € IR AT VR L IO,
DA HY £ 45038 P 4 R EAT i

http://www.paper.edu.cn

BAE —

BiFRE —|

KRR | XRRER | SHFEHHE
:|_ THERE [ #HREMRE —

REARE —| XRRER — REFEHE

PR

B 2 BT s A MR A AR AE AL
Fig.2 Basic process framework of point primitive based method
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Fig.3 An example of corresponding point pairs based on point primitive
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Fig.4 Basic process framework of geometric primitive based method

W TS R A KR R SRR, S5 AR, S P I o ER
Z KM T EET P AT RO HE LA 28], 37 5T T R TR A R I — A Bl i 18] 5 fos,
A FE B R Ros TS IR AN R T i AR ZECHETER B TP o R, HFEAFRT

-5-



160

165

170

175

11

m =: ﬂﬁi:iﬁﬁ http://www.paper.edu.cn

WA 7 BEFRIRCR . AR TP TC i AT, WISt SR BT i & — AN e 20 P 20 B
FITOR BT TR S B P I R U HE A B LR R 1 ik i 2 A SRR R o 5 P 101 1 2
RSB RE LRAE — ST, AR XRIPBIDL J = 4R AR B IR . eAh, X1 oT
VG SREMS B BRIV, — S RE MR Tk SR E . PO B AR
ST A R0 R 9K AR 5 LR 00 B 9% AR (BRI P, AR 25 B3 2 OR B 2 4T DX R 4
FAE IR SR SRR N AT ILIE R AR BOERE RS B, ST 1 SVD A2 i
WIS, B2 e IR 2 HAE R EEAREA R IEE, PP LiE DR SR T A
H T IR AE L

B 5 sz Pk e iRDURy]
Fig.5 An example of plane primitive extraction from point cloud
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