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(Development of 3D Point Cloud Mapping System Using 2D LiDAR
and Commercial Visual-inertial Odometry Sensor)
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A 3D point cloud map is an essential elements in various fields, including precise autonomous navigation system.

However, generating a 3D point cloud map using a single sensor has limitations due to the price of expensive sensor. In

order to solve this problem, we propose a precise 3D mapping system using low-cost sensor fusion. Generating a point cloud

map requires the process of estimating the current position and attitude, and describing the surrounding environment. In this

paper, we utilized a commercial visual-inertial odometry sensor to estimate the current position and attitude states. Based on

the state value, the 2D LiIDAR measurement values describe the surrounding environment to create a point cloud map. To

analyze the performance of the proposed algorithm, we compared the performance of the proposed algorithm and the 3D

LiDAR-based SLAM (simultaneous localization and mapping) algorithm. As a result, it was confirmed that a precise 3D

point cloud map can be generated with the low-cost sensor fusion system proposed in this paper.
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Table 1. Sensor Specification

T265 UTM-30LX EW
Voltage 4.5-5.525V 10.8 - 13.2V
Current 0.3A 0.7 - 1.0A
Power Consumption 2.285W <8W

Field of View Diagonal 173° | Horizontal 270°
Sample Rate 200Hz 40Hz
Network USB3.0 Ethernet
93.35 = 17.60 | 62 = 62 * 87.5
Size 3 3
* 7.13 mm mm

[ LibAR Horizontal Fov : 270°
D V/O Sensor Diagonal FOV : 173°

T2 1. MM 25 jes

Fig. 1. Sensor Mounting Schematic Diagram
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Fig. 2. Sensor Mount Picture
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Fig. 3. Sensor Communication Schematic Diagram [13, 14]
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Fig. 4. Mapping Algorithm Block Diagram [13, 14]
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Table 2. 3D LiDAR sensor specification
VLP16
Voltage 9-18V
Power Consumption 8W
Detection Range 100m
Accuracy +3cm
Sample Rate 5-20Hz
. . Horizontal 360°
Field of View .
Vertical £15°
a2 5 Al B =
Fig. 5. Indoor environment floor plan
& Plnlzy,, ,)ol 93] ZAET Plnlz)E 54 nol Folzl
2o 93 BRB FES eviav, o B AN B
Fol od EAEY. duEgel Wi o Mg dHe
[15]e A=) =e] Ak
V. Al &3t
2 A2RS AFs] g8 Ad 346 gl vlelEE
A5l Ax AF FneFS 4eAAG £ WuTS
el s Aol sl 3ak ghelt} 7]wk SLAM ¢aE]s
T WEH dueFe LeGO-SLAM dael5s 483
o AnE gelsith d3ol o 84F 339l gojrhe Mz

7]

Azt a9 73 2} o] & wuwsd WA Iy 65 1
g 79 18] B =& resolutiong HolFE AL Fad &
Atk 2% 69 A9 octomap =holH 2] E o]&sl=d], o]
u HA4g0 voxel 2715 A AAHE 7] wWEol A
Aate gol we o 1% & TE ARE 48§ 9
ko a9 79 AeE BEAME FEI AR AFS
Faaty] o] vlawA WErh vk S 1% Qrk




110 2x 2folctet

Abod
o-d

T2 6. T2652t 2XH- 2folCh 7[gt

X~
=

TE A

Fig. 6. Point cloud map using T265 and 2D LiDAR
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Fig. 7. Point cloud map using 3D LIDAR based
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