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Building of a Hierarchical Semantic Map with Classified

Area Information in Home Environments
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Abstract This paper describes hierarchical semantic map building using the classified area
information in home environments. The hierarchical semantic map consists of a grid, CAIG
(Classified Area Information in Grid), and topological map. The grid and CAIG maps are used for
navigation and motion selection, respectively. The topological map provides the intuitive information
on the environment, which can be used for the communication between robots and users. The
proposed semantic map building algorithm can greatly improve the capabilities of a mobile robot in
various domains, including localization, path-planning and HRI (Human-Robot Interaction). In the
home environment, a door can be used to divide an area into various sections, such as a room, a
kitchen, and so on. Therefore, we used not only the grid map of the home environment, but also the
door information as a main clue to classify the area and to build the hierarchical semantic map. The
proposed method was verified through various experiments and it was found that the algorithm
guarantees autonomous map building in the home environment.

Keywords: Semantic map, Area classification, Topological map, Mobile robot
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Fig. 1. CAD map of the home environment
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Fig. 2. Step 2 of area classification: (a)-(b) part of CAD map and its
CAIG, (c) door grids, (d) grids around door, and (e) results
of step 2 of area classification.
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Fig. 3.

Example of wavefront algorithm
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Fig. 4. Clustering procedure with modified wavefront algorithm
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Fig. 5. Clustering procedure with modified wavefront algorithm
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Fig. 6. Clustering result and node extraction from clustered area
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Fig. 8. Relation between nodes
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Fig. 9. Example of histogram construction with the total number of
door nodes visited by the robot.

Table 1. Grid value by classified area

Area around
door
Grid value 3 4 5 6

Door Room |Living room
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Fig. 10. Result of area classification: (a) CAIG map, and (b) topological
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Fig. 11. Mobile robot platform and experimental environment

Fig. 13. Process of area classification and its results
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Fig. 15. Experimental results of navigation using hierarchical hybrid map
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