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Indoor Environment Modeling with Extended DEM of Regular
Hexagonal Grids using 3D Scanning Sensor

o K. Mizuuchi, K. Nagatani, and K. Yoshida (Tohoku University)

Abstract: In order to operate indoors or in the disastered areas, mobile robots need appropriate data structures

that provide a compact and accurate representation of the environment. Digital Elevation Map (DEM) technics

have been known for years. However, they cannot represent indoor environment well because of ceilings and more

complicated objects, and using rectangular grids for DEM is less accurate than regular hexagonal grids. In order

to solve this issue, we implement Multi-Level Surface Maps based on regular hexagonal grids. In this paper, we

develop and evaluate this data structure.
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Fig. 1: Regular polygons which have the same size in-

circle.
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Fig. 4: (a) Left: Scan (point set) of human in the corridor, (b) Center: Standard elevation map computed from

this data set, (c) Right: Multi-Level Surface Maps based on regular hexagonal grids
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Table 1: Sampling information of Fig.4

Points | DEM | MLS Maps
ooo (0] 98890 | 518 3628
00000000 [em] 0.0 5.0 5.0
000000 [em] 0.0 4.1 2.9
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