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Abstract: Mobile mapping technology provides an efficient means of data acquisition, which can be used
in many areas such as smart city construction. It is an advantage to integrate 3D laser scanner into MMS
for the feature of quick speed and high accuracy. The mounted parameter calibration of 3D laser scanner
had been studied and three improvements were made on the existing calibration method. Firstly a simpler
mathematical model was put forward to reduce the calculation complexity. Secondly, man-made targets of
retro-reflective material were used to improve calibration accuracy. Lastly one-station calibration scheme
was adopted to improve the efficiency. According to the measured data, the calibration accuracy of the
method was 6 mm, and the overall design accuracy of the system is 5cm, so the scheme can meet the
requirements of the accuracy of the vehicle system.
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T= —sin L, cos L, 0 (1) Tab.2 Coordinates from pointcloud(Unit: m)
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Tab.1 Coordinates benchmark(Unit: m)

Point No. X Y z
1 1.301 6 -1.571 5 0.768 7
2 1.475 7 2.518 9 0.991 9
3 2.218 9 1.824 4 1.004 0
4 1.808 3 —-3.391 2 1.373 0
5 2.935 0 -1.938 7 1.253 9
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Tab.3 Coordinates from total station(Unit: m)

Point No. X Y z
1 -2 095 721.067 4 804 797.299 3 621 499.383
2 -2 095 721.067 4 804 797.299 3 621 499.383
3 -2 095 721.067 4 804 797.299 3 621 499.383
4 -2 095 721.067 4 804 797.299 3 621 499.383
5 -2 095 721.067 4 804 797.299 3 621 499.383

Computer | @)

TLS

POS IMU

Battery
P 4 1 i
Fig.4 Hardware connection
R4 KPR ELIR(ELL m)

Tab.4 Coordinates from point cloud(Unit: m)

Point No. X Y Z
1 -7.730 -2.838 -0.106
2 -7.746 -2.863 -1.375
3 -12.261 -6.665 -0.414
4 10.944 15.273 0.200
5 7.053 1.623 -0.481
xS RESH
Tab.5 Mounted parameter
xi/m yi/m zi/m wxl(°) @/ (°) w(°)
-1.3787 0.323 8 0.374 5 178.942 9 -0.096 0 —60.154 4
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