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Calibration Method of Relative Position and Pose
Between Dual Two-Dimensional Laser Radar
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Abstract Aiming at three-dimensional (3D) reconstruction of interior space, based on dual two-dimensional (2D)
laser radar, the precise calibration method of relative position and pose between two radars were presented, the
consecutive collection was achieved, and accuracy point cloud contour was obtained. By the establishment of
mathematical model of target parameter from scanning data of static calibration, the position and pose compensation
matrix between dual 2D laser radar was obtained, which was converted into precise matrix. We established
simulation platform to simulate calibration experiment and realize distortion correction of target parameters. This
method was proved to be applicable through analogue acquisition experiments, where the degree of separation of
point cloud was less than or equal to 7 mm. Undistorted 3D point cloud contour was acquired through the
establishment of hardware platform and indoor contour acquisition experiment after calibration. The experiment
results show that the calibration accuracy of relative position and pose between dual 2D laser radar could meet the
requirements of 3D reconstruction in interior scene.
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Table 1 Precise calibration results of simulation model

Serial number X /m Y /m Z /m Roll /(10 ° rad) Pitch /rad Yaw /(10 ' rad)  f., /mm
1 —0.3315 —0.0027 0.9576 +0.214 0.5270 9.50 6.2567
2 —0.3291 —0.0030 0.9585 —1.13 0.5275 9.23 6.7479
3 —0.3320 —0.0029 0.9585 —1.13 0.5275 9.23 6.8964
4 —0.3319 —0.0028 0.9574 —1.15 0.5269 9.51 6.5764
5 —0.3320 —0.0029 0.9574 +3.31 0.5269 9.70 6.7178

Actual parameter —0.33 0.00 0.95 0 0.5236 0 —

Bt 4 SRR X T[] — A5 B A A () 198 J 0 s R SN 249 AT LA B — SR b A5 R X U W % b s O
TEIRRE MR . %57 Roll Al Yaw AE /N, 1] 200 . Pitch 25 2R 5040 30 A0 Ho . A 117" 1 225 X
TR ZE/NTAET 2 mm,Y FRRZE/NTET 3 mm, BT Z J5 i), b i #2857 3k B 76 T #E S 7k
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Fig. 6 Top-view image of point cloud about a cube model. (a) Before calibration; (b) after calibration
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