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Research on the Joint Calibration of Monocular Camera and 3D Lidar
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Abstract: To solve the problem of data matching in the sensor system composed of monocular camera and 3D lidar, we ac-
complish the joint calibration of the two sensors using the method basing on the planar feature and present a method to re-
duce the amount and improve the quality of samples by optimizing the position of calibration board in this paper. We prove
the method and the algorithm by founding the mathematical model and simulation and experiments. The error appears minor

when the positions of the board scatter evenly in the camera field of view and just need 4 calibration positions to accomplish
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the calibration.
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Fig.1 Relation of coordinate system in joint calibration
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Fig.2 Coordinate system of camera and

coordinate system of pixel and physical image
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Fig.3 Coordinate system of laser radar
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Fig. 4 Fix position of sensors
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Fig.5 Position of calibration

board in camera coordinate
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Fig.5 Position of calibration

board in camera coordinate

Ee6 —MERMRETEE
Fig. 6 Sketch map of

a kind of re-projection error

ISR 4 R A, R bR 2 th T 07 B 122
TBCBR) AN S st S e 500 AN 5 2 T 32 Wi s s 0 B
M2 B AR RE N A X R R AR — E R s
BN, e A 4 A 08 R RT IR B H] 16
ANBLE I RS BE, PRI T A R M R A E AR,
AR THEEBRG ™ brE R, &4
SCiE i OpenCV K OpenGL #2540 5l i35 4T T A =4
YR = R TAE, BoRgCRINE 7, K 8
FioR,



5 6 3]

B H B HLS = 4EROLH ISBA bR E ST

73

&1 SHERBERNE

Tab.1 contrast of grouping experiment

Positions Rotation MatrixR Translate VectorT/cm Re-projection Error
[-0.0471 -0.9988 -0.0113] Vertical: 0O pixel in image
16 -0.0779 0.0150 -0.9969 [-1.8158 -8.8681 —5.6591] 0 cm inspace
L 0.9959 -0.0461 -0.0785 | Horizontal: 8 pixels 3 cm
[-0.0497 -0.9987 -0.0109]
Vertical; 1 pixel 0 cm
8 -0.071  0.0145 -0.9973 [-2.6820 -10.4297 -5.6114]
Horizontal: 9 pixels 3 ¢cm
L 0.9962 -0.0488 -0.0723 ]
[-0.0535 -0.9986 -0.0014]
Vertical; 10 pixels 3 cm
4 -0.0768 0.0055 -0.9970 [-2.3477 -11.4792 -7.2183]
Horizontal; 14 pixels 4 cm
L 0.9956 -0.0533 -0.0769 |
[-0.0462 -0.9988 —0.0158]
Vertical;: 93 pixels 15 ecm
8 (upwards) -0.0650 0.0188 -0.9977 [-2.1593 14.8376 -18.8649]
Horizontal; 32 pixels 7 cm
L 0.9968 -0.0450 -0.0658 |
[-0.0401 -0.9989 —0.0240]
Vertical: 15 pixels 4 cm
8 (to the right) -0.0859 0.0274 -0.9959 [-9.8727 -8.0634 -11.0076]
Horizontal ; 32 pixels 7 em
L 0.9955 -0.0379 -0.0869 |
3 &g
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Fig.7 Projection scene
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Fig. 8 3D scene
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