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A Study on the Hand-written Number Recognition by
HMM(Hidden Markov Model)
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Abstract

In the most of recognizing systems of hand-written numbers, extraction of feature shape
by using character elements shapes and a method of morphological analysis by using then
extraction of feature shapes were usually used. In this paper, however, peculiar chain-code
is used, and differential code which gets minimal value by differentiating the chain-code
which is generated by the peculiar chain-code is made. We found this differential code is
very successful in discriminating hand-written numbers according to the result of applying
to most of the hand-written numbers. Testing recognition of hand-written numbers by
HMM network. From the results, we can recognize of 96.1 percentage hand-written
numbers but can not recognize extremely distorted hand-written numbers.
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Fig. 1 Preprocessing phase for character recognition
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Fig. 2 Handwritten number recognition model
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Fig. 4 Eroded image for thinning
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Fig. 5 Thinned image
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Fig. 6 Histogram for a subject projected on X plane
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Table 1. Chain and differential code for handwritten
numbers

0 01230123 04440444

1 2 3

2 012303 044406

3 012312303 044414406

4 032 162

5 0020123 0351444

6 03103210321 12622262226

7 022 153

8 0123012303210321 0444062226222444
9 01210321 22244226
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Fig. 8 3-digit HMM network
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Table 2. The results of handwritten numbers recognition rate
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