
51

“ ”

How and What Deep Learning Learns
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Abstract
Deep learning models have already achieved significant results and

surpassed other sophisticated models based on features made by ex-
perts in various tasks; image processing, sound processing, and nat-
ural language processing. They are considered to automatically learn
and extract concepts such as “cat face” and “human body” from given
big dataset. However, what are indeed called concepts, and how they
are extracted? This manuscript provides a rough history of neural
networks preceding deep learning, explanation of concepts learned by
deep learning models, and then future perspective of deep learning
study with (cognitive) neuroscience.
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　1　はじめに

深層学習は何をどのように “学習” するのか
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　2　人工ニューラルネットワークの概史

　2.1　パーセプトロン
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　2.2　ネオコグニトロン
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　2.3　連想記憶モデルと誤差逆伝播法
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　2.4　深層学習へ
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　3　表現学習

　3.1　神経科学と表象

　3.2　グーグルの猫と表現学習
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　3.3　多様体学習としての表現学習
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　3.4　特徴抽出としての表現学習
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　3.5　生成モデルとしての表現学習
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　3.6　どのように学習するのか
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　4　神経科学と人工知能は再び邂逅するか
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　5　まとめ
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