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Off-line Hand-printed Character Recognition System
Using Directional HMM based on Features of Connected Pixcels

HiroMITSU NISHIMURA,! MASAYOSHI TSUTSUMI,*
MINORU MARUYAMA,t HIDETOSHI MIYAOt and YASUAKI NAKANOt

The purpose of our research is to improve the recognition rate of an off-line hand-printed
character recognition system using HMM (Hidden Markov Model), so that we can use the
system for practical application. Due to the insufficient recognition rate of 1D HMM character
recognition systems and the requirement for a huge number of learning samples to construct
2D HMM character recognition systems, HMM-based character recognition systems have not
yet achieved sufficient recognition performance for practical use. In this research, we propose
a directional HMM based character recognition method that integrates 4 simply structured 1D
HMMs all of which are based on directional feature extraction using linear filters. The results
of our evaluation experiment using the Hand-Printed Character Database (ETL6) showed
that the first rank recognition rate of the test samples was 98.5% and that the cumulative
recognition rate of top 3 candidates was 99.3%. Although our method is relatively easy to
implement, it can work even better than 2D HMM method. These results show the proposed
method is very effective.
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Fig.2 Feature extraction by using sliced reagions.
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Fig.3 Peripheral distribution feature extraction filter
(PDFEF).
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Fig.4 An example of feature extraction using PDFEF.
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Fig.5 Peripheral distribution feature extraction filter.
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Table 1 Character recognition rate of the recognition sys-
tem using 1-dimensional HMM based on periph-
eral distribution feature extraction filter.
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Fig.6 Directional feature extraction filters.
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Fig.8 Effects of over-wrapping directional feature

extraction filters.
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Table 2 Character recognition rate of each individual
directional HMM character recognition system.
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Table 3 Character recognition rate of directional HMM

character recognition system.
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