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A novel semi-supervised learning method for convolutional neural networks
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We propose a novel semi-supervised learning method for convolutional neural networks (CNNs). CNN is the most
popular deep learning method, and successes among various types of applications: image and speech recognition,
image captioning and the game of go etc. On the other hand, requirements of a huge amount of labeled data for
the supervised learning are serious problem. Unsupervised learning which utilizes the information of non-labeled
data might be one of the key to address the problem, however, has not been investigated enough in a CNN regime.
The proposed method involves both supervised and unsupervised learning in an identical feedforward network, and
enables seamless switching among them. We validate the method by a image recognition task, resulting that the
learning by non-labeled data dramatically improves the efficiency of supervised learning.
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