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Competitive Learning Accelerates Learning Representation in CNNs
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We propose a novel hierarchical competitive learning method for convolutional neural networks (CNNs). One
of the most important characteristics of CNN is representation learning which obtains the optimum features for
discriminating input data. Since CNN is usually learned by back propagation (BP) error, the power of representation
learning is not enough strong especially in early layers. Weaker representation learning means less adaptability to
input data, and it prevents applications to data with small sample numbers, for example, medical data. Instead
of BP, some other neural networks, Neocognitron and self-organizing map, employ another method, competitive
learning which exhibits much stronger representation learning. This study tries to unify competitive learning to
conventional CNNs with hierarchical manner. The validation by a image recognition task shows that the proposed
method performs strong representation learning with unsupervised competitive learning, and permits seamless

switching to supervised BP learning.
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