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Study on the influence of lidar performance parameters on the quality of

wheeled robot mapping
CUI Jiahui, JIANG Yanhuan, ZHANG Yu, WU Yahui
(Changcheng Institute of Metrology & Measurement, National Key Laboratory of Science and Technology on Metrology &
Calibration, Aviation Key Laboratory of Science and Technology on Dynamic Testing and Calibration, Beijing, 100095, China)

Abstract: This article mainly aims at the problem of low accuracy of environmental mapping of wheeled robot sys-
tem. Based on the theoretical and analytical research of wheeled robot kinematics model, sensor model and fusion algo-
rithm, the model of wheeled robot system is established. Finally, through the simulation experiment, the impact of the per-
formance parameters of laser radar (field of view, angular resolution) on the position and pose of wheeled robot and the
quality of mapping during the environmental mapping process is comprehensively analyzed. It is found that the position
uncertainty curve in the direction of the x and y coordinate axes shows a periodic downward trend with time, and the angle
error shows a trend of oscillation up and down around a value. As the angle of view of the lidar increases, the curve oscilla-
tion decreases and tends to be smoother, and the white boundary of the mapping results becomes clearer and more com-
plete. As the angular resolution of the lidar increases, the curve oscillations increase, and the amplitude is larger. At the

same time, the white boundary of the mapping results is more blurred, and the accuracy is lower. Therefore, the accuracy
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of robot system environment mapping can be improved by increasing the angle of view of the lidar and reducing the

angular resolution.

Key words: wheeled robot; extended Kalman filter; pose; mapping; simulation
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Fig.1  Flow chart of simulation experiment for analysis of

influential factors of wheeled robot posture and mapping quality
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Fig.3 Influence of lidar view field angle on the position error of

its scanning results
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Fig.4 Influence of lidar view field angle on the angle error of

its scanning results
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uncertainty
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Tab.1
and standard digital map under the lidar view field
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Tab.2  Comparison results of environmental mapping

and standard digital map under the lidar view field

angle of 2
XGRS bR (E/mm 7 E(E/mm AR ER22/%
SN 9 000 9095 1.06
NG 12 000 12 150 1.25
JATR R AT a, 5000 4960 0.80
JRFRRAT b, 4000 3970 0.75
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Fig.9 Influence of the angular resolution of lidar on the angu-

lar error of its scanning results
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Tab.3 Comparison results of environmental mapping

and standard digital map when the angular resolution

of LiDAR is 1°

SFEORGEEAL BRfEE/mm  JFEE/mm AR /%
N 9 000 9210 2.33
2R RTb 12 000 12195 1.63
JR IR a, 5 000 4895 2.10
JRB IR ST b, 4000 3925 1.88
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Tab.4  Comparison results of environmental mapping

and standard digital map when the angular resolution

of LiDAR is 3°

SR 2RAL ARifE(E/mm P EAH/mm AR 22/%
N 9 000 9 405 4.50
2R T b 12 000 12 410 3.42
JaE R ST a, 5000 4715 5.70
JaE RSt b, 4000 3755 6.13
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Tab.5 Comparison results of environmental mapping

and standard digital map when the angular resolution

of LiDAR is 5°

XFHRSFEA ARUE(E/mm 5 EAE/mm  AAXTIR 2%
2 JRRA a 9000 9 490 5.44
L RRSFb 12 000 12 625 5.21
JAFE R AT a, 5000 4585 8.30
JaER ST b, 4000 3610 9.75
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