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Hangeul detection method based on histogram and character structure
in natural image
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Abstract In this paper, we proposed a Hangeul detection method using structural features of histogram, consonant,
and vowel to solve the problem of Hangul which is separated and detected consonant and vowel The proposed
method removes background by using DoG (Difference of Gaussian) to remove unnecessary noise in Hangul
detection process. In the image with the background removed, we converted it to a binarized image using a
cumulative histogram. Then, the horizontal position histogram was used to find the position of the character string,
and character combination was performed using the vertical histogram in the found character image. However, words
with a consonant vowel such as '7F, '2F' and '7]' are combined using a structural characteristic of characters because
they are difficult to combine into one character. In this experiment, an image composed of alphabets with various
backgrounds, an image composed of Korean characters, and an image mixed with alphabets and Hangul were tested.
The detection rate of the proposed method is about 2% lower than that of the K-means and MSER character
detection method, but it is about 5% higher than that of the character detection method including Hangul.
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Difference between alphabet and Hangul
detection
(a) Alphabet detection (b) Hangul detection
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Fig. 2 The six structures of Korean characters IC
and FC are the initial consonant and final
consonant, respectively. VV and HV mean
the wvertical vowel and horizontal vowel,
respectively
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Fig. 3. The algorithm of the proposed method
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Fig. 4. An example of obtaining a binary image

using DoG filtered results for a Natural
image

(a) Original image (b) DoG filter applied
image (c) Binarization applied image
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Fig. 5. Horizontal / Vertical Cumulative Histogram

(a) Binarization image
(b) Horizontal histogram labeling image
(¢) Vertical histogram labeling image
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Fig. 6. Vertical histogram
(a) Original image
(b) Vertical histogram lab
(c) Vertical histogram lab
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Fig. 7. Consonant, vowel combination method
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(a) Vertical histogram labeling result
(b) Consonant and vowel centering
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Fig. 10. Image of experiment result @D
(a) Original image
(b) MSER detection result
(¢) Cumulative histogram detection result
(d) Proposed method

Fig. 10& &apul oz AE o]w]x|o] thah 23 A7}
otk dupulomnt 74 o] Ao A= MSERWH %
= g _1,:.

Fig. 11. Image of experiment result @
(a) Original image
(b) MSER detection result
(¢) Cumulative histogram detection result
(d) Proposed method
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(a) Original image

(b) MSER detection result

(¢) Cumulative histogram detection result
(d) Proposed method
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(a) Original image (b) K—means detection
(¢) MSER detection (d) Proposed method

Fig. 13. Comparison of experiment results @
(a) Original image (b) K—means detection
(¢) MSER detection (d) Proposed method
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(a) Original image (b) K—means detection
(¢) MSER detection (d) Proposed method
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(a) Original image (b) K—means detection
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