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Low-quality Printed Character Recognition Using Dynamic Selection

of Training Patterns Based on K-Nearest Neighbors

YAN Hu,t SELT HOTTA, 1t SENYA KIYASUtt
and SUEHARU MIYAHARA

This paper proposes a method for accurately recognizing low-quality printed characters
taken by a digital camera. The k-nearest training patterns of an input pattern are selected in
each category using k-nearest neighbor rule. The subspaces of each category are calculated
by using those selected patterns. The label of the input pattern is outputted by computing a
norm of the pattern on subspaces. The number of the selected training patterns is optimized
using the similarity between the input pattern and subspaces. Performance of the presented
method is verified by experiments, in which we compared recognition rates for k-NN, subspace
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method and our method.
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Fig.1 Examples of character patterns.
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Fig.2 Distribution of patterns and decision boundaries.
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Fig.3 Distribution of patterns and decision boundaries
for selection of training patterns.
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Fig.4 Procedure of recognition using the proposed
method.
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Table 1 Specification of experimental data.
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Fig.5 Relation between parameter k£ and the recognition
rate of k-NN.
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Fig.7 The cumulative recognition rate of a subspace
method.
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Fig.8 Relation between parameter k and the recognition
rate for test patterns (font size: 10 point).
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Fig.9 Relation between parameter k and the recognition
rate for test patterns (font size: 8 point).
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Fig. 10 Effectiveness of parameter k optimization for
recognition of test patterns (font size: 10 point).
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Fig.11 Effectiveness of parameter k optimization for
recognition of test patterns (font size: 8 point).
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Table 2 Comparison of the recognition rate with k-NN
and subspace method.
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