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This paper propose a new statistical semantic mapping method called SpCoMapping, which integrates proba-
bilistic spatial concept acquisition and simultaneous localization and mapping via Markov random field to yield
semantic information. Using a simulation environment, we compared in an experiment SpCoMapping with other
previously proposed methods. We show that our method can generate better semantic maps than CNN-based
semantic mapping and spatial concept formation.
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∗1 Source code on Github: https://github.com/EmergentSystem
LabStudent/spco mapping.git
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3: ARI

Method Room1dk5 Room1dk6 Room1ldk4 Room1ldk5 Room2ldk4

(A) SpCoMapping (DP) 0.5356 0.4548 0.5877 0.4925 0.4623

(B) SpCoMapping (Dir) 0.4471 0.5355 0.4393 0.3354 0.4963

(C) Spatial concept formation [Ishibushi 15] 0.3524 0.4692 0.2657 0.3740 0.2883

(D) CNN-based semantic mapping [Sunderhauf 16] 0.3102 0.2742 0.2505 0.3067 0.2559

(E) Nearest neighbor 0.3371 0.2870 0.4830 0.3337 0.3968

4:

Method Room1dk5 Room1dk6 Room1ldk4 Room1ldk5 Room2ldk4

(A) SpCoMapping (DP) 0.2612 0.0268 0.2185 0.1338 0.0001

(B) SpCoMapping (Dir) 0.2071 0.6368 0.1461 0.1119 0.1780

(C) Spatial concept formation [Ishibushi 15] 0.0463 0.2587 0.2154 0.3200 0.1876

(D) CNN-based semantic mapping [Sunderhauf 16] 0.1174 0.0761 0.0949 0.0766 0.1245

(E) Nearest neighbor 0.1260 0.1607 0.1729 0.1252 0.1292
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