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Deep Learning is a recetly-developed set of machine learning techniques which attracts much attention in
academia as well as industries in these years. The most prominent part of the techniques is its ability to obtain
abstract representations by unsupervised learning, and typically the representation composes a layered-structure.
Although deep learning is studied in machine learning communities, its relation to classical Al is not discussed
much. In this paper, we try to discuss how the deep learning technology relates to the classical Al problems such
as frame problem and symbol-grounding problem. The difficult parts of such AI problmes can be reduced into
single critical problem: How can we build a good representation from data? Given a large amount of data, we can
gradually generate “symbols” which convey information by a small fragment. Such attempts had been impossible
in the past because of the lack of data and computational power. By building symbols one by one, layer by layer,
the classical Al problems disappear, and there could be many possiblities for AI studies to be practically useful.
This paper shows the direction toward bridging the gap between classical Al and recent deep learning development.
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