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Generalization Improvement of Multi Layered Neural Networks

Based on Noise Injection and Position-changed Inputs

TERUMITSU OHYAMA, 1 HIDEO KURODA,? SUEHARU MIYAHARA,?
OsaMU SHIKU and CHIAKI NAKAMURA4

To improve the generalization ability of multi-layered neural networks, we propose the
method that noise-injection into the input images, while changing its position. The problem
is the method of decreases the generalization error to unknown inputs, in pattern recognition
or feature extraction. As a result, we show that the neural network is organized higher gener-
alization ability than conventional methods through the learning experiments of handwritten

character.
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Fig.2 Learning error after back-propagation learning.
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Fig.1 Examples of the input images for learning and
evaluation of generalization.
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Fig.3 Generalization error after BP learning.
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Fig.4 Weights between input and hidden layer at the
learning start.
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Fig.5 Weights organized by back-propagation learning
between input and hidden layer.
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Fig.6 Generalization error after back-propagation
learning with position-changed inputs.
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Fig.7 Generalization ability by using noise injection.
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Fig.8 Generalization ability by using noise injection and

position-changed inputs.
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01 000ooooo

Table 1 Minimum value of the generalization error.
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