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Abstract It is difficult to solve motion distortion and poor positioning accuracy caused by point cloud distortion and error
accumulation in a LIDAR moving scene using a single sensor. To address this problem, a LiDAR point cloud distortion
correction and positioning method that combines inertial measurement unit data and wheel tachometer data is proposed.
First, the data of the inertial measurement unit and the wheel tachometer are preprocessed by an integration method based
on the time of the LIDAR data. Next, the fusion data and the LiDAR point cloud data are fused to correct the position and
pose of the laser point cloud distorted by motion. Finally, the linear interpolation method is used to ensure the time
synchronization and availability of data between sensors and ultimately improve the positioning accuracy of the odometer;
the calculated pose was used as the optimal initial value of the odometer iteration. The experimental results show that
compared with the traditional method that does not use multisensor fusion (LOAM and F-LOAM), the proposed method’s
root mean square error of positioning on the open data set experiment is reduced by 81.11% and 21.54%, respectively,
the root mean square error of positioning of the proposed method on the self-testing data concentration period is reduced by
52.76% and 24.29% , respectively.
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Fig. 1 Schematic of LiIDAR point cloud distortion generation. (a) LIDAR scanning at initial time; (b) LiDAR scanning at motion state;
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Fig. 3 Schematic of correction results of LiIDAR point cloud distortion. (a) Diagram of correction of x-direction coordinates; (b) diagram

of correction of y-direction coordinates
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Table 1 Comparison of error results in two directions of the

three algorithms

Average error along Average error along

Algorithm z-direction /m y-direction /m
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Proposed algorithm 0.189 0.128
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Fig.4 Point cloud views of different point cloud distortion
correction methods in corridor environment. (a) Point
cloud view without distortion compensation; (b) LOAM
method; (¢) F-LOAM method; (d) proposed method
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Table 2 Comparison of positioning results of three algorithms on KITTI dataset

Algorithm Average error /m RMSE /m Error sum of St.an-dard Averfige iteration
squares /m” deviation /m time /ms
LOAM 17. 861 19. 252 4769 827.822 11.517 0.519
F-LOAM 1.728 4.634 2 254.807 4. 230 0.491
Proposed algorithm 1. 003 3.636 138.793 3.099 0.481
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Fig. 8 Comparison of trajectory between algorithms in the
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Table 3 Comparison of positioning results of the three algorithms in actual scene

. Error sum of Standard Average iteration
Algorithm Average error /m RMSE /m , o .
squares /m” deviation /m time /ms
LOAM 3.562 0.851 491. 366 0.936 0. 604
F-LOAM 1.887 0.531 414.835 0.282 0. 589
Proposed algorithm 1.102 0. 402 122.233 0.025 0.575
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