Geomatics Science and Technology MI%FIEHiR, 2019, 7(4), 151-159 Hans XM
Published Online October 2019 in Hans. http://www.hanspub.org/journal/gst
https://doi.org/10.12677/gst.2019.74021

Extrinsic Calibration of Multi LiDAR-Camera
Robotic System for Indoor Mapping

Chun Liu, Chenguang Xu*, Hangbin Wu

College of Surveying and Geo-Informatics, Tongji University, Shanghai
Email: ‘xuchenguang406@foxmail.com

Received: Aug. 22”d, 2019; accepted: Sep. 4"’, 2019; published: Sep. llth, 2019

Abstract

Multi LiDAR-camera is integrated on the indoor mapping robotic system for mission of high-precision
positioning and three-dimensional spatial data acquisition. Accurate extrinsic calibration of sen-
sors is the basis of effective utilization of multi-sensors data, and is also one of key issues of indoor
mobile mapping research. This paper presents a convenient calibration method for multi-sensors.
First, some control points are laid on the body of the robot to create the robot body coordinate sys-
tem. Then, several identifiable targets are fixed in the effective field of view of LiDAR and camera.
The coordinate value of targets in the robot body coordinate system is obtained by three-dimensional
laser scanner. Finally, EPNP algorithm is used to calculate the extrinsic of camera based on the cor-
responding relationship between two-dimensional points and three-dimensional points, and RANSAC
circle fitting is used to calibrate the 2D LiDAR. Experiments show that the camera reprojection error
is less than 1 pixel and the calibration result of 2D LiDAR is better than 1 cm.
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Figure 1. Flow chart of extrinsic calibration for Indoor Mapping Robot
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Figure 2. Schematic diagram of sensor coordinate system
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Figure 3. Extrinsic calibration of 2D LiDAR
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Table 1. Intrinsic parameters of camera
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Figure 4. Experiment of camera extrinsic calibration, (a) Relationship between Pixel Error and Attitude solution accuracy; (b)
Relationship between Pixel Error and Position solution accuracy; (c) Relationship between Pixel Error and Reprojection er-
ror; (d) Reprojection error of image control points
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Figure 5. Experiment of 2D LiDAR extrinsic calibration, (a) Data interpretation of 2D LiDAR; (b) RANSAC circle fitting
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Table 2. Coordinate of common points in 2D LiDAR extrinsic calibration experiment
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