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Formation of Higher-Level Concept Based on Temporal Segmentation of Multiple Concepts
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There are various concepts in the real environment, and higher-level concepts can be formed by combining
those concepts. We have proposed a probabilistic model that enables robots to learn such higher-level concepts.
The basic idea to form the higher-level concepts is co-occurrence of lower-level concepts. For instance, when we
“drink” something using “cup” in the “kitchen”, the motion, the object and the place can be recognized by using
the corresponding concepts. Furthermore, higher-level concepts can be formed by combining these concepts, and
enables us to predict among lower-level concepts mutually. However, the lower-level concepts are not always co-
occurred at the same time, and there are time lags between occurrence of the lower-level concepts. In this paper,
we propose a probabilistic model that segments and classifies the lower-level concepts considering such time lags,

and form the higher-level concepts.
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