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Abstract : In autonomous vehicles or robots, multiple sensors are used to achieve robust performance in a variety of
perception tasks. Multi-sensor calibration is required to establish a spatial correspondence between different sensor
coordinates. Camera-LiDAR calibration calculates the external parameters for transforming the representation of sensor data
between the camera and LiDAR domains. In this paper, several camera-LiDAR calibration methods are reviewed and their
practical applications are discussed. We demonstrate the application of the checkerboard-based camera-LiDAR calibration to
a military armed vehicle equipped with Velodyne VLP-32C LiDAR sensor and Kaya Iron SDI 265 camera. We present the
experimental results and discuss the practical tips for camera-LiDAR calibration.

Key words : Autonomous driving(#-& 5=33), Sensor fusion(414] -§-3}), Calibration(? 2] 2.7 0] 41), Deep-learning(H 21'3),
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Subscripts .2

FoV :field of view A A& T3 Al 2=l s 145 A ES
u,v  :image coordinate Wbk S w2 A o skar ek A TS flsiAlE
X,y,z :LiDAR coordinate 1A, et 131 Aoje] ZF G AL s ofof g
R,t  :rotation matrix, translation matrix Q1A Fof= ek, Alojo] Ei =4 AX =, A F
f.» f, :focal length A, 49 £, A1 E = s Aok A 7l
¢,» ¢, : principal point = A T30 b S g fls) = Ao
skew, : skewness coefficient L gate) Htolle As T 1A 7)Eel "l 7]
A,B,C,P : nodal point & 83t HL2 QA A5 S o] FH 53] A+
SfM  : structure-from-motion H58 Apgol Fzbe Fhdete) gtolny MM E2HY &
L,R :left, right S5H g AEES §38t shgdle Rde £ 4

ROS :Robot operating system 5 P FE o] Fol vtk
Fhd|eb-gtol v} AA g3 2l AAMEL] S o]
|3to] thE MM TS Bshs WAl o] 831
& dss At hvleke A, A 33 A
HE DS 7 i 5238w g4 dolHE =1
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Fig. 1 Classification of camera-LiDAR calibration
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