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Abstract: Accurate navigation and positioning information is the basis for the laser mobile measurement system to
obtain high-precision point cloud. However, the short-time failure of the navigation and positioning system will lead
to inaccurate position information of observation points so that accurate point cloud data cannot be obtained.
Therefore, a pose correction method for laser mobile measurement based on the constraint of feature point position
was proposed. By using a small amount of feature point position information measured before and after the failure of
the navigation and positioning system, a pose correction model based on the registration of feature points at different
times was constructed. The position and posture of the observation point at the time of the failure of the navigation
and positioning system were used as estimated parameters for least square calculation, to achieve the recovery of

pose parameters and the reconstruction of point cloud. The vehiclemounted laser mobile measurement data were
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used for experimental analysis. The results show that the proposed method can correct the error of point cloud
coordinates in the case of short-term failure of the navigation and positioning system from the meter level to the
decimeter level and has important reference value for improving the stability of the integrated navigation system and
the accuracy of point cloud mobile measurement.

Key words: 3D laser; mobile measurement; feature point constraint; pose correction; coordinate transformation;

least square method
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Table 1 Definition of 3D laser mobile measurement coordinate axes
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Fig. 1 Position constraint diagram of laser mobile measurement feature points
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Fig. 2 Observation epoch point cloud and feature
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Table 2 Error in coordinates of feature points before and after pose correction m
S 5 ot O, o, G, o, o, 0. G 0 pe
1 L0333 0.036 8 0.280 1 0.277 1 0.873 4 0.021 4 1.381 6 0.280 4
2 . 944 5 0.040 3 0.537 7 0.320 5 1.684 0 0.018 4 2.628 4 0.3235
3 .830 6 0.037 3 0.966 3 0.310 3 2.496 7 0.016 6 3.896 1 0.313 0
4 .802 7 0.046 7 1.614 5 0.453 7 3.395 8 0.0215 5.347 8 0.456 6
5 L7075 0.043 5 1.780 0 0.32514 4.208 7 0.029 7 6.560 6 0.329 7
6 7518 0.028 0 1.890 3 0.230 8 5.113 1 0.019 7 7.924 7 0.233 3
7 658 4 0.0317 2.204 5 0.253 3 5.927 7 0.017 6 9.183 2 0.255 8
8 647 9 0.056 6 2.732 2 0.412 7 6.823 0 0.033 1 10. 607 0 0.417 8
9 553 2 0.078 9 3.250 7 0.582 1 7.650 9 0.037 8 11.927 3 0.588 6
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Fig. 3 Convergence curve of pose parameter estimation
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Table 3 Error in coordinates of check points before and after pose correction m
X s ot O O %0 O e Oz O % po O pe
1 1.056 6 0.052 2 0.260 5 0.265 8 0.887 3 0.032 6 1.404 1 0.272 8
2 1.945 9 0.046 5 0.522 0 0.286 8 1.687 9 0.021 6 2.628 3 0.291 4
3 2.8319 0.032 0 1.030 1 0.320 3 2.505 8 0.017 9 3.919 2 0.322 4
4 3.777 2 0.057 8 1. 860 4 0.557 3 3.406 0 0.024 6 5.415 7 0. 560 8
5 4.675 7 0.068 1 2.021 2 0.466 1 4.209 2 0.023 0 6.607 9 0.471 6
6 5.708 4 0.0557 2.092 6 0.344 0 5.104 6 0.021 8 7.938 6 0.349 2
7 6.614 5 0.067 4 2.4115 0. 364 2 5.916 8 0.030 6 9.196 5 0.3717
8 7.600 7 0.095 6 3.054 1 0.608 5 6.8159 0.0337 10. 656 2 0.616 9
9 8.481 2 0.129 9 3.684 0 0.830 2 7.636 8 0.036 4 11.992 7 0.841 1
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Fig. 4 Point cloud distribution before and after pose correction
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