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Abstract: Aiming at the problem that the current mobile robots have low accuracy for the construction of
environmental maps, the calibration methods of ranging and angle measurement of LiDAR were proposed
respectively. The error propagation law was used to analyze the ranging error factor of the LiDAR. It can
be seen that the LiDAR ranging error was mainly caused by the echo intensity and the measuring
distance, and the ranging error correction model was derived. By analyzing the error factors of LiDAR
angle measurement, a triangulation calibration method was proposed for the error caused by the
eccentricity of the mechanical scanning axis and the geometric rotation center, and the angle error
correction model was established. The mobile robot coordinate conversion system was modified according
to the LiDAR ranging and the angle correction model. The experimental results show that the

standardization of the distance measurement increases the standard deviation of the longitudinal coordinate

%% B 81 .2019-01-10; &1T H#A :2019-02-20

EEWH . HE A RFPHFI S (51205288) ; KT FARFHFEHE S (153CYBIC18400) ; K HE AT RHE S 1R 5 a1 H
(L6YFZCSY00860) ; [ 5 K24 A= Bl A Y11 25550 H (201810058042)

YEE B A X IGEME(1992-), 53, Wi+ 2E | BN SHHLEE AR GEFE M 77 W A BF5Y . Email: haipeng 1227@163.com

SR A FELL(1974-), &, Bl WL, BN FERAF R ARG LRI 5 T Y 35T . Email: DYH202@163.com

0630002-1



Ik TAE

%68

www.irla.cn

% 48 %

difference of the plane obstacle data by 30%—-60%, which is close to the real geometric feature of the

object. The angle measurement method improves the coincidence effect of the obstacle data by 30%. The

accuracy of map construction of mobile robots is improved using the calibration method.

Key words: LiDAR; calibration method;
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Fig.1 Mobile robot coordinate system
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Fig.2 Schematic of angle error calibration principle
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Fig.3 Echo intensity and error fitting function
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