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A 3D Map Building Algorithm for a Mobile Robot
Moving on the Slanted Surface
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Abstract: This paper proposes a 3D map-building algorithm using one LRF (Laser Range Finder) while a mobile robot is
navigating on the slanted surface. There are several researches on 3D map buildings using the LRF. However most of them are
performing the map building only on the flat surface. While a mobile robot is moving on the slanted surface, the view angle
of LRF is dynamically changing, which makes it very difficult to build the 3D map using encoder data. To cope with this
dynamic change of the view angle in build 3D map, IMU and balance filters are fused to correct the unstable encoder data in
this research. Through the real navigation experiments, it is verified that the fusion of multiple sensors are properly performed
to correct the slope angle of the slanted surface. The effectiveness of the balance filter are also checked through the hill

climbing navigations.
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Fig. 1. Slope in the 3D space.
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Fig. 2. Acceleration vector summation in the 3D space.
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Fig. 3. Block diagram of the Angle correction filters.
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- Sample Period : 0.01 sec

1
T= ? (sample rate = 100Hz)

- Time Constant : 0.623 sec
a*dt
l1—a
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Fig. 4. Compensations by IMU/balance filter.
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(b) Height coordinates.
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(a) The Experimental environment.

(b) Three-dimensional before correction.
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Fig. 11. The Experimental environment and three-dimensional

before correction.
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Fig. 12. Three-dimensional image after correction.
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Fig. 13. Environmental conditions 1, 2, and 3 for hill climbing.
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Fig. 14. Experimental environment on the slanted surface.
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Fig. 15. Results with corrections by IMU/balance filter condition 1.
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Fig. 20. Filtered 3-D image for the environmental conditions 2.
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Fig. 21. Results with corrections by IMU/balance filter condition 3.
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Table 1. Measuring efficiency for the environmental conditions 1,
2,3.

il A A

1 1750 (mm)

2 1750 (mm)

3 1750 (mm)

=4 Wit 3-8
1740.549 (mm) | 0540071 %
1733.12 (mm) | 0.964575 %
1761.603 (mm) | -0.66305 %
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