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A Compound Recognition Algorithm Good for
Printed Characters of Bad Quality

NosuHIro SHinDO,T HiroToMo Asoft and Masayukr Kimurattt

Documents printed by dot-printers of word-processors involve many blurred or thinned
characters. Since there are such characters of bad quality in practical documents, to devel-
op a character recognition system for practical use, it is necessary to establish a technique
to recognize such blurred characters of bad quality. In this paper, performances of pat-
tern matching algorithms using oriented-dot feature (originally called directional element
feature), mesh feature and dot-pattern feature are investigated for recognizing characters
of bad quality. The results tell that each algorithm has own good points. Using the com-
plementary characteristics, a compound recognition algorithm is proposed, which consists
of first recognition and verification steps for characters. First recognition step is a com-
pound algorithm of one with oriented-dot feature and one with mesh feature. Verification
step is a matching in dot-pattern feature. The algorithm is evaluated by experiments for
printed characters including blurred ones. The result is that the recognition rate is
more than 99.9%.
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Fig. 1 Transformation of character pattern by pre-processing (image,
noise reduction, normalization, thinning, dot orientation).
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Fig. 2 Samples of character patterns.

£ 1 ABMEEBBICER
Table 1 The number of characters against the
number of thinnings.
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Table 2 The number of characters ordered in
recognition against the number of
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Fig. 3 Recognition rate (dot pattern [bl ack] vs.
oriented dot [white]).
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Fig. 4 Recognition rate (mesh [black] vs.
oriented dot [white]).
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Table 3 The number of correct and error characters
in recognition (oriented dot vs. mesh).
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Fig. 5 Compound recognition algorithm.
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Table 4 Experimental results by compound recogni-
tion algorithm (accumulated recognition
rate and the number of misrecognized
characters for each candidate number K).
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Fig. 6 Standard features of misrecognized
characters.
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