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ABSTRACT

In this paper, we propose an efficient algorithm
which recognizes the mixed document consisting of the
Korean/alphanumeric texts and graphic images.

In the preprocessing step, we separate graphic image
parts from the text parts by considering chain codes of
connected components, In the recognition step of the
Korean/alphanumeric characters, the
characters hierarchically using several features such as
cross points, partial
projections, and distance features,

Computer simulation shows that the proposed algorithm
recognizes the mixed document effectively.

we recognize

end points, branch points,

INTRODLCTION

Data processing by computers has been expanded its
influences on every part in modern society. It has
disadvantages even though it has taken honorable part in
leading the modern information society, The computer
system makes it possible to overcome men's ability in
several aspects such as fast processing, accumulation,
retrieval, and management of information. On the other
hand, the computer falls short men's ability in these
points: recognition, and
input/output data processing.

information analysis,

To improve the efficiency of an input/output data
processing part, computer which tries to
implement the human visual capability to a man-made
machine has been developed as an attempt to solve these
problems, As one of the major areas of computer vision,

vision

character recognition consists of pattern representation
part, and the decision part based on the presented
pattern description,

Along with the recognition of Korean characters,
their structural complexity and diverse font variations
have been the topics of research, Many different
techniques to solve these problems have been proposed
for the past decades[!-3],

Recognition of Korean characters is based on the
efficient segmentation of fundamental alphabetic symbols
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from a composite character pattern. Thus the efficiency
of a recognition method of Korean characters depends
largely on the reliable partitioning of characters into
the subpatterns,
In this paper,
which recognizes the mixed document consisting of the
Korean/alphanumeric texts and graphic images. The
proposed system consists of three parts: prepocessing,
feature extraction, and character recognition steps,

we propose an efficient algorithm

PREPROCESSING

The binary image sometimes shows the random noisy
dots and blobs, which are independent of the input data,
In the preprocessing step, the isolated noisy spots are
removed and the input document is aligned, if necessary,
by rotating it, We obtain the rotation angle using the
Hough align the input document
horizontal ly.

From the input data, we segment graphic image parts
and text parts according to the positions of lines and
words on which the characters exist, by considering
chain codes of connected components(¢l  We further
separate each character through a top-down algorithm and
pass it to the next character recognition step. The

transform and

separated graphic parts and the recognized characters

are to be transmitted to generate an output file. In
this section, we describe the preprocessing step

briefly.

1. Separation of graphic parts

In this paper, we assume that the graphic region is
larger than that of a single character. Therefore if the
region of the connected components obtained using their
chain codes is larger than that of a character,
separated into the graphic region, The size of a
character is determined by the projection values along
the horizontal direction.

it is

2. Extraction of characters

From documents classified into the text part, the
individual character is extracted by using the
horizontal and wvertical projections, The broken

character is to be combined with the adjacent character



whereas the touched characters are to be divided, based
on the projection value of each character and the
character size predetermined, The length and width of a
character are determined by the horizontal and vertical
the mixed document
two

projections, respectively, For
consisting of Korean characters and alphanumerics,
alphanumerics may be extracted together since the size
of the Korean character is assumed to be larger than
that of alphanumerics. In the main processing,
block is classified into the Korean character or
alphanumeric character based on the partial projection
and distance feature, and then each character

recognized hierarchically, Also a blank and new line are

each

is

recognized in the text parts, Special characters such as
commas, periods, and quotation marks are recognized in
the preprocessing part.

CHARACTER RECOGNITION

English is expressed by a
alphabets,

the structural composition of basic alphabets,

sequence of basic
while Korean characters are generated by
14

of each

i,e,

consonants and 10 wvowels, The positions

consonant and wvowel in a composite character are
determined definitely in accordance with the six

structural composition rulesl!], In this paper, we first
separate effectively the Korean characters from the
alphanumeric characters,
and a distance measure are used, We assume that the size
of the Korean character the
al phanumerics. this the
recognition step is briefly described.

in which a partial projection

size of
character

is twice

In section,

1. Feature extraction

The character may often be classified incorrectly, if
the feature points are extracted wrong. To overcome the
drawbacks of the thinning process, some other features
such as the partial
distance measure are used, Several
briefly described.

(1) End point and branch point

The extracted individual character is thinned for the
feature extractionl5], At this time, small noise spurs
are removed, then end points and branch points are
extracted from the thinned characters.

The algorithm described this paper uses the
segments and positions of end points and branch points,
as the basic features
alphanumeric characters.

(2) Cross point(6]

A rnumber of horizontal or vertical cross points (at
which gray level changes from white to black or vice
versa horizontally or vertically) are used to classify

projection, cross points, and a

features used are

in

to recognize Korean or

characters.
(3) Partial projectionl6]
The partial projection is used to classify and
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in the Korean characters. We first
project vertically on the left and right sides, and then

the ratio of the projection value to the character

extract vowels

height is used. Similarly, we project horizontally in
the top and bottom sides, and then the ratio of the
horizontal projection value to the character width is
used,

(4) Distance featurel6]

The distance feature is defined by the distance from
the enclosed rectangular window to the black points of
the character at several locations,

2. Recognition of Korean characters

(1) Vertical vowel

In a Korean character, all the long vertical vowels
locate in the right.
the partial

For the extraction of vertical
is used to test the
At this time, to remove

vowels, projection
existence of a vertical vowel,

the
projection without the last consonant
using the distance

recognize the ' }' vowel class and ' |" vowel class,

the vertical
is used. Then
feature and cross points,

the effect of last consonants,

we

(2) Horizontal vowel

Long horizontal vowels are divided into two classes.
The bottom horizontal identified,
because the horizontal consonants may be taken for the
For example, though The Korean
character such as '¥' does not have
the part of a consonant may be taken
for the central horizontal vowel incorrectly, Secondly,

vowels are first
horizontal vowels,
the central

horizontal vowel,

the central horizontal vowels are recognized,

(3) Consonant

In this paper, we recognize first and last consonants
separately according to the vowel class. By the distance
measure, the existence of the last consonant is tested,

3. Recognition of alphanumeric characters

We also use the segments and positions of end points
and branch points as the basic features to recognize
alphanumerics, In the broken characters, the thinning
method usually suffers the drawback of wrong feature
The characters are classified
incorrectly since many feature points are extracted

extraction, often
wrong. To overcome this problem, we add some features
such as the cross point and the distance measure,

EXPERIMENTAL RESLLTS AND DISCUSSIONS

Fig. 1 shows the skew input document and Fig. 2 shows
the result of rotation by the angle detected by the
Hough transform method., Fig. 3, with the image size of
1607 X 600, shows the mixed document having 256 gray
levels, obtained from an image scanner with the
resolution of 200 dots/inch, The graphic image parts are
separated from the text parts by considering chain codes



of connected components, Fig. 4 shows the extracted

graphic parts from Fig. 3.

Fig. 5 shows the a mixed document consisting of the
Korean/alphanumeric texts and a table, Fig, 6 shows the
recognition result of the binary image shown in Fig, 5,
It is observed that "%’
‘ez', because the

central vowel,

is incorrectly recognized as

last consonant touches with the

Ztzte] 2t gt Aol pwpehe $alel 2lste] vjmaldw E 5-13}

Fig. 1. Skew input document.
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Fig. 2. Rotated document of Fig. 1.
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Fig. 5. Mixed document 2.
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Fig. 3. Mixed document 1.

Fig. 4. Extraction of graphic parts from Fig. 3.
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Fig. 6. Recognition result of Fig. 5.

Fig. 7 shows the 1067 X 600 mixed document 3 which
contains a picture having 256 gray levels, Fig. 8 shows
its recognition result, In the recognition result, due
is recognized as ‘A" incorrectly,

Fig. 9 shows the 1257 X 524 mixed document 4. Fig.

10 shows the recognition result of the mixed document 4,

to noise, ‘Al

In the recognition result, all characters are recognized
correctly.
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Fig. 7. Mixed document 3,
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Fig. 8. Recognition result of Fig. 7.

Mgt gtz Fe] AHEE UFSH7] #sted, d2MAy

HA3tE& 71E2

Fig. 9. Mixed document 4,

chgh of of 5}
WA g4 A9 E 58l co-occurrence 8 7] 2}
Gauss-Markov random field (GMRF)& A}8®l= 7|, Z12|3 relaxation?]|

We separate graphic image parts from the text
parts by considering chain codes of connected
components,
recognize separately the Korean and alphanumeric
characters using several features pertinent to

In the character recognition step we

each class,

Computer simulation shows that the proposed
mixed document
effectively, Further research will be focused on
the mixed document having
various fonts and sizes,

algorithm recognizes the

the recognition of
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CONCLLSTON

In this paper,

we propose an efficient algorithm

which recognizes the mixed document consisting of the
Korean/alphanumeric texts and graphic images.
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