F21 8 ol
2023 4E£ 12 H

R T R4l

Journal of Fujian University of Technology

Vol.21 No.6
Dec. 2023

doi;10.3969/j.issn.1672—4348.2023.06.007
B4 YT A F RGB-D fHE F

04 AP E A R R B

(RBEAAFLTERRFIBRET L LR T 4B 4N 350118)

WE. AxFi 2 ERREOESHT AR L ABRN T 5 B E R AN EL S
RILIE 69 94 Bk R A —F RTABMAP S0k, A Tadigot F ik e RGB-D AAME W iz xR %
Tk EF A RGB-D ABMLAe BAZ 3 69 2035, 5 L A5 2 N A F EAUH 69 &b JRBUX B & a4
A, il UEEe W B AL DR E A E ST KR B U et AR U AE T HEAT B 2R A | AR
BB RA AL RA, EEERATFTRIEABERL(ROS) I E LT ZR AN,
KB R T kAR A e B 75 & 5 %ok B A2 RGB-D AapLE B 7 iz At 323 T 30.75% 4= 18.63% ;
WA RT3 Z 5P T 0.013 F2 0.150 m; A R EZXFNR Y T 394 1°,

KR . &AL F RTABMAP ik ;SLAM ;4% & B kA

hE SRS TP242.6 XHEARERD: A XEHS: 1672-4348(2023)06-0551-07

Mapping by integrating LiDAR and RGB-D camera

LI Shaowei, ZHONG Yong, YANG Huashan, ZHANG Shu, FAN Zhouhui
(Fujian Provincial Key Laboratory of Automotive Electronics and Electric Drive Technology, Fuzhou 350118, China)

Abstract; To address the issue of using a single sensor for simultaneous localization and mapping in an un-
known environment for intelligent vehicles, a RTABMAP algorithm was proposed for mapping by integrating
LiDAR and RGB-D camera. The algorithm collects data from LiDAR, RGB-D camera, and odometer, and
stores them in nodes of the memory management mechanism for feature extraction. The weight of the node is
updated by matching the number of visual words between the nodes, and the discrete Bayesian filter estimation
is used for loop detection to optimize the local map, and finally construct a global map. Experiments were car-
ried out on a smart car equipped with an open source robot operating system ( ROS). Results show that com-
pared with laser mapping and RGB D camera mapping methods, the proposed method improves obstacle detec-
tion rate by 30.75% and 18.63% ; the map size error has been reduced by 0.013m and 0.150m respectively;
the angle error has been reduced by 3 ®and 1 °, respectively.
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Tab.1 Parameters of ORBBEC RGB-D camera

5 AR
eI MT9001+AR0330
IR R 640 = 480/1 280 * 720
RS R 640 * 480,320 * 240
TREE SRR/ (. ™) 30
e USB2.0
TAEREE/(°) -10~50

%2 RPLIDAR Al X EESH
Tab.2 RPLIDAR Al LiDAR parameters
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DU FE S FEl/m 0.15~12
AR/ (°) 0~360
IR ST B4/ mm <0.5
LGP HER/ () <1
BAYRIN R B ]/ ms 0.125
A5/ He =8 000
AR/ He 5.5
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Fig.2 Checker board calibration board
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Tab.3 ORBBEC camera calibration results

NER RGB F#L e L]
M A% 22 %L -

) 591.885 99, 586.186 035,

i) [ [
603.398 93] 590.631 409 ]

. [315.961 48, [324.702 427,

EN
205.728 73] 246.167 765
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Fig.7 Fusion of LiDAR and visual mapping
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Tab.4 Obstacle detection rate and mapping time
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Tab.5 Measurement results and error analysis
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