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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) Conventional ICP (b) Proposed ICP
Fig. 3 Conceptual image of ICP algorithm
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Fig. 4 Geometric constraint
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Fig. 6 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 [mnmvVs]| 100
Length [mm] 1000
Width [mm] 400
Height [mm] 200
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Fig. 7 Comparison of errors of robot position

Table 3 Mean of translation errors [m]
SLAM without physical features 5.096

SLAM with physical features 2.458

Table 4 Mean of angle errors [rad]
SLAM without physical features 0.875

SLAM with physical features 0.322

Table 5 Mean of map errors [m]

SLAM without physical features 7.607

SLAM with physical features 4.544

(a) SLAM without physical features (b) SLAM with physical
features
Fig. 8 Built map by SLAM
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