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Performance Improvement of SLAM Based on Global Registration Using LIDAR
Intensity and measurement data of puddle
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The accuracy of scan matching-based SLAM strongly depends on the result of the initial alignments. In this paper, we
improve the accuracy of scan matching-based SLAM by applying accurate initial alignments calculated by global
registration using measurements from LiDAR intensity and water puddles as features, which are often found in
damaged nuclear power plants. Experiment results in the real environment show that the proposed method improved
the accuracy of the map and the trajectory of the robot by taking advantage of these features observed from the

environment into account.
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Fig. 1 System overview
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(a) Sensor system

(b) Point cloud of a puddle
Fig. 2 Visualization of a puddle
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(a) Entire map

(b) Expanded view of yellow area
Fig. 5 Map built by true trajectory
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Table 2 Specification of exploration robot

Uphill slope angle [deg]| 45

Payload [kg] 5
Traveling speed [mnvs]| 100
Length [mm] 1000
Width [mm] 400
Height [mm] 200
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Fig. 6 Comparison of errors of robot position

Table 3 Mean of translation errors [m]

SLAM without physical features 4.775

SLAM with physical features 2.719

Table 4 Mean of angle errors [m]

SLAM without physical features 1.012

SLAM with physical features 0.744

Table 5 Mean of map errors [m]

SLAM without physical features 7.134

SLAM with physical features 4.660




(a) SLAM without physical features (b) SLAM with physical
features
Fig. 7 Built map by SLAM
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