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Pose determination of 2D LiDAR on uniaxial turntable
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Abstract: A method using a V shaped chessboard was proposed to address the dynamic pose determination problem of 2D LiDARs
mounted on uniaxial turntables in scene scanning systems. From the image of the laser stripes on the calibration planes captured by a
camera, the line features of the stripes were exiracted. Then the laser plane equation and two-line equations of laser stripes in the camera
coordinate system were computed. Using scanning data from the LiDAR, the transformation between the LiDAR and the camera
coordinate systems was acquired. By controlling the turntable rotate three times or more, the functions of the turntable axis, the LiDAR
center, and the LiDAR coordinate system w. r. t the rotation angle of the turntable were estimated. In the pose determination experiment,
the average error between the calculated LIDAR centers and the samples is less than 1.2 mm, the average angle errors between the
calculated LiDAR coordinate axes and the samples are less than 0.7°. In the experiment of object measurement using a 2D LiDAR
mounted on a uniaxial turntable, the object size error is less than 3 mm. The experimental results showed a good accuracy of the
presented method.
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Fig. 1 Flow chat of LiDAR pose determination
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Fig.2 Ilustration of scanning plane localization principle
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Fig. 10 Object’ s point cloud generated in one experiment
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Table 2 Experimental results of object size measurement

S UREL HA/mm PRZ/mm
1 137. 12 2.88
2 135. 80 4.20
3 134. 89 5.11
4 142. 63 2.63
5 138. 48 1.52
6 135. 64 4.36
7 141.57 1.57
8 136. 87 3.13
9 139. 81 0.19
10 142. 08 2.08
¥IfE 138. 49 2.77
4 %

AT — PP AR B 5 B 2D WOLTRIA W
DEEAG T 7 207 A AT WAL V IEBLEAS A5
FER 38 3 A A W TR B B AR RO Sk BIHA TR
BERE— R ERIBAEAS S A5 S, 08 B 18 AR AR R S A AL AR
P ZR [A]AOC 2R 5 38 42 e 6 e 3 Rl DA I i o H Ik
A FR S SR AR AR Al 1) O T i 5 T i o R 1Y PRI, S
W RAZIT NG B R . 7R N R B R
2D PHOET KBTI Y 3D FHE LA S F A Al E
PROETOREE SRR 0 A H O R R O
TIRMIEATT IS, I RE R 21015 B, A Rl T4 5
LA T RS, 25 18 B 2 B8OOI R K N
905 nm LA T ML AMEER AT W%, BEAS B 0] UL G AR AL IR
6, % 7 35 X T DL K LY 2D SOt Ik 8
EH
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