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The Analysis of Influence Factors and Evaluation
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Abstract: Simultaneous Localization and Mapping (SLAM) technology based on multi-layer
LiDAR sensor is the core solution of the robot autonomous localization. Registration on 3D laser
point clouds is the key to realize self-positioning and map building. This paper focuses on the ap-
plication of ICP (Iteration closest point) algorithm in 3D laser point cloud registration. Firstly,
the registration principle and the solution process of the ICP algorithm is introduced. Secondly,
the influencing factors and the corresponding evaluation indexes of ICP are proposed. Finally, the
effects of the ICP algorithm at different angles and displacements are tested and the experimental
analysis is given.

Key words: 3D point cloud registration; ICP algorithm; Influence factors; Evaluation indexes

0 3l Ot SLAMM™ | AH#E T RGB-D M LG R 2%, BOL &
TR AG IR FL ARG B L R, X O BRR B K

AR BEE BN EH AR AR Mt e RS, HAT, S R 2R EOLTE RGBT
54l B M 8 (Simultaneous Localization and Map- AT AN B ESAUM =4kt 5 5 8@ W R4
ping, SLAMD" B b B Z IR B AAF s 0. T LR TR RS RO IR EIRIE N SLAM £
& R AR B AN TR] . SLAM. 32 2243 S i SLAMES R AR I 2247 b B AR T B T AR A T SR Y e 6 H

i}

K B H:2018-07-15;181T H#A :2018-08-02
BE4WA: FEHAERE LAY E (17DZ21100803) s FiE i BIZ Wi H (17511106300)
EF BN BRE (1994 , % A+, FEMNFEROCEH I SLAM F 5T . E-mail: cex1658@sjtu. edu. cn



63 SAUE (5

2018 4£ 9 H

TR B I 22— B R o = 4E SO 5= BE R
R G 2 TC HE RS B2 R KR 2 B sh L A N 25
1) R Ao 55 | I 7= A DGR 5

HEE A = 4 25 18] 05 = B iy ik 2ok %
R #4325 (Tterative Closest Point, ICP)P 8 ¥,
ISR R A S ST BB B R A A, R A
Y107 1 22 oR BRI 22 A, 2= [) 1) 8 e R A% g
PLIA B i B By, 52 BT 2 — b 2 AR Sy B 0
AR A R T R g, (R AR TR LR
NG ) ZWH TR xEE#ENEHE. BT
ICP JRUR 3Rk h A A AR 22 B B AL 2 L S5 ok w51 &
TR LR 1 A5 P O N A AR R R R B

ARCFEMR T ICP BIEAE = HOL S = i
HE I N B ST TCP 5332 1 i 38 8 G e /N — e
KA B FEAT T TE AN 53 A s HoU AR BT AE ST T
ICP Pl 15 ik 1 4 28 L3R, O 4 8 1 AR N 1) TG o 3F
Y4845 s JocJ5 38 i S2 96 B0 IR 1Y 7 vk A T AN IRl &R
X T VA B 1Y 52 ), 1) FH PE A 45 B 0 52 56 25 SR R AT

T oA RS,

1 HRZHHXEZE ICP BAEE X

“HEHOC R B BRCHE R R R — A A B
2] FY 8 B S o R I I e A e i i A 48D g 9
R AEWE B bR s AR R AR R T e
TECHER T LLRR N7 P =RP, + ¢; o,
PP it AR m = 5 A o i — X0 R, H
R ENEHAE , ¢ 2 PR M. 181 fsh =4
M BER S L AR A

g L

e P
B BEP — S BRI —

EtRaEe— fizikn-<

B1 Z#5zmENEERE
Fig. 1  Algorithm flowchart of 3D point cloud registration
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Fig. 2 Registration effect of indoor open source dataset
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Fig. 3 Registration effect of outdoor open source dataset
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Fig. 4 Registration effect of indoor measurement
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Fig. 5 Registration effect of outdoor measurement
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Fig. 6 Tendency of registration scores for various scene datasets

with increasing rotation angle
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Fig. 7 Tendency of registration scores for various scene

datasets with increasing displacement along x-axis
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Tab. 1 The scores of ICP in inflection points
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