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3D Environment Mapping by a Tracked Vehicle using Frontier-Based Search
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Fig. 1 Developed tracked vehicle
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Fig. 2 4-DOF arm—type sensor movable unit
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Fig. 3 Control system
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Fig. 5 Sensing of front downward slope

Fig. 6 Sensing of lateral déwnward slope
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Fig. 7 Occupancy voxel map
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Fig. 8 Algorithm for frontier selection
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Fig. 9 Frontier selection in case that
a mountain shape is detected ahead
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Fig. 10 Frontier selection in case that a
valley shape is detected ahead
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Fig. 11 Experimental setup in which a
mountain shape is ahead
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Fig. 12 3D environment mapping in case
that a mountain shape is ahead
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Fig. 13 Experimental setup in which a
valley shape is ahead
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Fig. 14 3D environment mapping in case
that a valley shape is ahead
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