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SLAM mapping based on fusion of LIDAR and RGB-D camera
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Abstract: For the joint calibration of 2D LiDAR and RGB-D camera, the improved ORB-SLAM?2 algorithm

was used to construct dense point cloud map, octree map and raster map. An improved mapping algorithm

combining Cartographer algorithm with improved ORB-SLAM2 algorithm is proposed. The experimental results

show that compared with the traditional ORB-SLAM2 algorithm, the new fusion algorithm can achieve 96.8%

obstacle recognition rate and reduce the absolute pose error by 53.2% , which improves the accuracy and ro-

bustness of map construction.
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Fig.1 Improved SLAM algorithm flow chart
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Fig.2 Schematic diagram of joint calibration
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Fig.3 Joint calibration flow chart
B 56 B P A3 5] RGB-D HIALAY P9 S0 1 |
A2 1o Wi 72 ) [m W A8 25 200, AN 3R 1 IR

BWotHEIES
> %“f;?g RGB-DAIHLIY
a sh5%0

%1 RGB-D BHSHE
Tab.1 Parameter table of RGB-D camera
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Tab.2 Joint calibration parameter table
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Fig.4 Overall frame diagram of improved ORB-SLAM2 algorithm
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Fig.5 Octree principle diagram
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Tab.3 Integration rule
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Tab.4 Map construction data comparison
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Tab.5 Comparison of all statistical indicators of
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sk RN EOK P e TE/ bRl
KA {H/m H/m RE/m PE/m m’>  Z/m

3) il T A T S S A Y WA, X N P
WU BN B, LR AR A 0 R B T
96.8% , AHRT 2SR ZE /N T 53.2% , P& T A
A BE RN AT (R 0 28 R Je 0 s LA 1
PR B T RS )

FIEHT 0.000 3 0.069 1 0.010 8 0.008 9 0.142 10.007 8
FlA 5 0.0002 0.033 1 0.0080 0.007 2 0.074 90.005 1

i AT, R R A S T A PR R e

B30k

[1] QUERALTA J P,YUHONG F,SALOMA A L. FPGA-based architecture for a low—cost 3D lidar design and implementation
from multiple rotating 2D lidars with ROS[ C] /2019 IEEE SENSORS. Montreal ,QC,Canada: IEEE,2019;1-4.

[2] XIA T,SHEN X. Research on parameter adjustment method of cartographer algorithm[ C] //2022 IEEE 6th Advanced Infor-
mation Technology , Electronic and Automation Control Conference (IAEAC). Beijing, China; IEEE,2022.1292-1297.

[3] ZHANG S S,ZHENG L Y,TAO W B. Survey and evaluation of RGB-D SLAM[ J]. IEEE Access,2021,9:21367-21387.

[4] MUR-ARTAL R, TARDOS J D. ORB-SLAM2:; an open—source SLAM system for monocular, stereo, and RGB-D cameras
[J]. IEEE Transactions on Robotics,2017,33(5) :1255-1262.

[5] LIU C,ZHANG G J,RONG Y M, et al. Hybrid metric—feature mapping based on camera and Lidar sensor fusion[ J]. Meas-
urement ,2023,207.112411.

[6] HOU X,SHI H,QU Y H, et al. A fusion method for 2D LiDAR and RGB-D camera depth image without calibration[ C] //
SUN F,LI J,LIU H,et al. International Conference on Cognitive Computation and Systems. Singapore : Springer, 2023 : 89
-101.

[7] PARK K,KIM S,SOHN K. High—precision depth estimation using uncalibrated LiDAR and stereo fusion[ J|. IEEE Transac-
tions on Intelligent Transportation Systems,2020,21(1) ;321-335.

[8] GRISETTI G,STACHNISS C,BURGARD W. Improved techniques for grid mapping with Rao—blackwellized particle filters
[J]. IEEE Transactions on Robotics,2022,23(1) :34-46.

(9] whZi, B, 4R 2Tt ORB-SLAM2 S35 () RGB-D FAZE bR EE[ J]. WIRE K2F 2230 ( A SRR R) L2023,
50(2) :52-62.

[10] B3 WA, AW, 5. —Fiil A —4EROE T B RGB-D MHLIES ShBLER ARy 5 [J]. il A ahifk,

2023,45(4) :137-140,190.
(BERE: BE)



