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ABSTRACT

This paper presents an algorithm to separate vowels from consonants in Korean characters captured in noisy en-
vironment and to recognize them. The algorithm has been originally developed for recognition of the usage code
(which is represented by a single Korean character) in the license plates of Korean vehicles. It, however, could be
easily adopted to other applications with minor changes, in which character recognition is needed and the environ-

ment is noisy. The key ideas of the algorithm are to localize the vowels utilizing Hough transformation and to
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separate the vowels from consonants utilizing mathematical morphology. We observed that the presented algorithm
cffectively separates vowels even if the vowels and consonants are joined together after thresholding. We also
observed that our algorithm outperforms some conventional algorithms especially when the inpul images are noisy.

The details of the comparison study are presented in the paper.
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(b) The Hough transformation of points A, B, and C
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Fig. 3 An example of Hough transformation
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Fig. 6 Estimated branch location in vowel strokes
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Fig. 8 The structuring element used to reconstruct vowels
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8
Fig. 9 An example of consonant extraction utilizing con-
nected component analysis and normalization.
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(c) Recognition result
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Fig. 10 An example recognizing ‘%’
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(a) After thresholding
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(b) After normalization and thinning
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(c) Vowel extraction
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(d) Vowel dilation

(e) 4974

(e) Subtraction

O AT A3

(f) Normalization of extracted consonant

a2 1. =Y 249 ¢4 34 (F)

Fig. 11 An example of usage code recognition
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Table 1. Vowel-consonant separation success rate compari-
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Table 2. Recognition success rate utilizing the proposed al-
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(@) 994
(a) Original image

b) M H3g 4
(b) Thinned image

a3 13. A9gel gog 994 He AL

Fig. 13 An example of misclassified image
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