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ABSTRACT

Optical Character Recognition (OCR) is
the conversion of handwriting into a modified
image file, OCR can be used for image recognition
of Japanese characters, the methods used
areArtificialNeuralNetwork [8], Backpropagation,
HoughTransform[13],SupportVectorMachine[10].
From several methods mentioned Support Vector
Machine method is widely used because it has
advantages in good accuracy. The Support Vector
Machine method can be combined with the Zoning-
ZoneCentroidZone feature extraction method to
produce accurate results in writing recognition, this
method was chosen based on previous research.
SVM and Zoning classification methods will be
more accurate. Therefore, in this study, how is the
level of accuracy of handwriting recognition using
the Zoning method (ZoneCentroidZone), Support
VectorMachine (SVM) in the katakana characters
and hiragana.The initial process is to enter the
handwritten  image into the application.
Furthermore, through the image processing stage
includes grayscale, thresholding, thining and
feature extraction. From the image processing
stage, an array of decimal values from character
traits is obtained, the decimal array is reprocessed
at the classification stage with the SVM method
both training and testing. The results of handwriting
recognition obtained digital text.The results of
testing the handwriting recognition system on
Katakana and Hiragana image recognition using the
Support Vector machine method obtained the best
accuracy of 23.2%. This accuracy is influenced by
training parameters, training data and test data used.

Keywords: Atrtificial Intelligence, Support Vector
Machine, Zoning, handwriting image recognition,
image processing, SVM.

1. CONTENT OF RESEARCH

Image recognition in letters or often
referred to as Optical Character Recognition (OCR)
is the conversion of handwriting into a modified
image file. The handwriting is then scanned using a
scanner to produce an image. OCR techniques are
commonly applied to various handwriting, one of

which discusses Japanese script writing. Japanese
characters are more complicated when compared to
the character of Roman characters, besides
Japanese characters are more numerous. So it takes
a lot of time to understand it.

Japanese is a language that has a different
form of language from other foreign languages. The
form of language can be observed from
pronunciation, vocabulary, grammatical, grammar,
ways of disclosure, and the variety of languages
used. The variety of Japanese language is strongly
influenced by socio-cultural factors such as, region,
social class, gender differences, and age [4].

Students and individuals feel the need to
learn the letters Hiragana and Katakana, but many
difficulties experienced when learning Japanese,
among others, are difficult to recognize letters with
each other because the letters katakana are many
and almost similar, and it is difficult to know the
accuracy of the results because of the solid
Japanese handwriting each line has its own
meaning [3]. So we need a tool to make it easier to
recognize hiragana letters and katakana, one of
them with the image recognition of Japanese
characters.

Many methods can be used for image
recognition of Japanese characters, including
methods  of  Artificial Neural Network,
Backpropagation, Hough Transform, and Support
Vector Machine [17]. Of the several methods
mentioned, the Support Vector Machine method is
most widely used because it has advantages in
accuracy. Support Vector Machine (SVM) is a
learning system that uses the hypothetical space of
a linear function in a high-feature dimension space
developed by Boser, Guyon, Vapnik.The Support
Vector Machine (SVM) method in this study is
used because it is implemented for various kinds of
research efficiently in its use.

Support Vector Machine method has been
used in classifying several cases, such as the
application of SVM method on the introduction of
Sundanese speech, the application of Support
Vector Machine method on elementary school
accreditation data, signature identification, jawi
script recognition, number handwriting recognition
and mathematical algorithm based on Algorithm
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Support Vector Machine and Hybird, the Support
Vector Machine Multiclass (One Vs All) method,
this method is used because in the multiclass (svm)
comparison study, the best accuracy is 90%.

The Support Vector Machine method can
be combined with the Zoning-Zone Centroid Zone
feature extraction capable of producing accurate
results in writing recognition, this method was
chosen because it was based on previous research if
the combined SVM and Zoning classification
methods would be more accurate.

Based on the explanation that has been
discussed, this research is intended to apply the
Support Vector Machine and Zone Centroid Zone
methods on the image recognition of Katakana and
Hiragana.

2. LITERATURE REVIEW
2.1, Image

An citra is a two-dimensional image
produced from a two-dimensional analog image
which is continuous into a discrete image through a
sampling process. Citra is divided into two types,
namely analog citra and digital citra. The citra is the
output of a data recording system that is optical,
analog and digital. Recording citra data is divided
into 2, namely Analog Citra and Digital Citra.

2.1.1. Analoglmage

Analog citra are continuous images, such
as images on a television monitor, X-ray photos,
photos printed on photo paper, paintings,
landscapes, CT scans, images recorded on cassette
tapes, and so on.

2.1.2. Digitallmage

Digital citra is a two-dimensional image
that can be displayed on a computer screen as a set /
discrete digital value called pixel / picture elements.
In a mathematical review, citra is a continuous
function of light intensity in a two-dimensional
plane. An citra can be defined as a function of f (x,
y) measuring M lines and N columns, with x and y
being spatial coordinates, and the amplitude f at the
coordinate point (x, y) embedded in the intensity or
gray level of the citra at that point. If the value of x,
y and the amplitude value of f is finite and is
discrete, then it can be said that the citra is a digital
citra.

2.1.3. Japanese characters

In general Japanese writing is divided into
four types of writing including hiragana, katakana,
kanji and romanji.The writing has the function of
each as used in foreign language absorption,
people’s names, conjunctions, and standard words.
In this final project, researchers took case studies,

namely katakana and hiragana writing.

7a| A1 | Yu Te| Fo
Hka | F ki| 7 ku| 7 ke | T ko
sa| shi| Asu 42 se| ¥/ so
Y ta F- chi | Y tsu T te I to
F na| Zni| X nu| A ne| / no
Nha| B hi| 7 ful “Nhe| 7Kk he

Yma| I mi| A mul X me| F mo

A7 ya I1 yu = yo
“7 ra D | b Lre| O
"7 wa -7 (wjo
>n

Picture 1 Katakanaletter
Picture 1. An example of the Katakana letter.

FHa LNi Iu Ze Bo
MDka Tk <k [Tk Tk
Xsa Lshi Fsu Hse Fso
“ta Tehi Dtsu Cte & to
fpna [T ¥anu FAne Do
IXha Ohi Sfu v~he [Tho
Foma Fmi gepmu ¥dme P mo
X2 va WP yu XK vo
Bre Da Bu dle B
1 wa 2 wo

Aun

Picture 2 Hiraganaletter
Picture2. An example of the Hiragana letter.

2.2, Preprocessing Digital Image
2.2.1. Grayscale

The grayscale image handles black and
white gradations, which produce a gray effect, the
color of the image is expressed in intensity. In this
case, the intensity ranges from 0 to 255. A value of
0 represents black and a value of 255 denotes white.
The following is the color image conversion (RGB)
formula to be grayscale.
I =(0.2989 * R) 4 (0.5870 * G) + (0.1141 * B)

(2.1)

Explanation :
| = grayish scale value search function.
R = Shows the red (Red) value of a point per 1
pixel.



G = Shows the green value (Green) of a point per 1
pixel.
B = Shows the blue (Blue) value of a point per 1
pixel.
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Picture 3 Examples of Grayscale results

2.2.2. Sauvola Threshold

Sauvola Threshold is the threshold method
used in this study. Sauvola Threshold is able to
detect writing images well, by calculating the
threshold using a vulnerable dynamic value from
the standard deviation of the grayscale image. This
threshold is included in the local threshold where
the threshold value is determined by the subscriber
pixel value, the purpose of using this threshold
process is to simplify the form of each image.
the following is the formula of the threshold.
To,y) =mx,y)«(1+k

s(x,y)
*< . 1)) (2.2.1)
S 2 i
m(xy) = i - img (i,j) 2.2.2)
_ |(img (i,j)—m(x,y))?
s(x,y) —\/ e (2.2.3)
Explanation:

R: maximum value of standard deviation (128 for
grayscale image)

k: kernel with a value between 0.2 - 0.5

m: function that produces the average value of a
number of pixel images.

s: function that produces deviations from a humber
of pixel images

T: function that produces a threshold value
(threshold)

X: image width coordinate value in formula (i)

y: image height coordinate value in formula (j)
After the threshold value of T (x, y) has been
obtained, then enter the equation below.

_ (0.img (x,y)<T(x,y)
f(x' y) - {255,img (e, y)=T (x,y) (2'5)

faen = {4 e @8)

Explanation:
f: function that produces a value of 0 or 255.
img: image grayscale value.

Pixel intensity value which is greater or
equal to the threshold value will be converted to 0,
therefore 255 values are white. While the pixel
intensity value that is less than the threshold value
will be converted to 1, therefore the value of 1 is
black.
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Picture 4Examples ofSauvola Thresholdresults.

2.2.3. Segmentasi Citra

In this process, the input used is a black
image resulting from the sauvola threshold and
dilated. Next will be cut to get the image of
Japanese letters. Cutting is done for each row
(horizontal) in the input image first, then cutting
each column (vertical) on each image that is cut in
line.
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Picture 5Examples ofSegmentation results.

Feature Zoning Extraction Zoning is one
feature extraction method where the core of this
method is dividing the image in the same number of
zones to identify the characteristics of each letter
character which then produces a value to be
processed at the classification stage. Here are the
steps in Zone Centroid Zone (ZCZ) algorithm.

1. Share the input image into the same number of n
sections.
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Picture 6Example of Matrix Input Image

2.Calculate the distance of the black pixel from the
centroid, with the following equation.




_ (x1.p1 + 02 + ...+ X,p4)

X,
¢ (pl + b2 F ek pn)
Y = On-p1+ Yapa t+ .t YuPn)
‘ (P1 + P2t ot Pa)
EXplanaton:

x. = Centroid koordinat x
y. = Centroid koordinat y
x, = Koordinat x dari pixel ke — n
vy, = Koordinat y dari pixel ke —n

v, = Nilaipixel ke —n

Calculation of the distance of each zone can be
seen below.

Centroid Zona 1

Xc
21+31+4+41+51+61+71+71+71+81+81+9.1+9.1
+10.1+10.1+11.1+11.1+12.1

17
—129—758 8
YA

Yc

1.1+11+11+11+11+11+11+11+11+11+1.1+21+3.1

41+41+51+5.1

17
_34

=2=>
17

Centroid Zona Ke-2

Xc=571~6
Yc=3,14~3
Centroid Zona Ke 3
Xc=3,33~3
Yc=3

3.Calculate the Distance of Each Pixel in the Zone,
with the following equation.

d(P,C) = \/(xp - xc)2 + (v, —yc)2
d = distance between two points
p = Black Point Coordinate
C = Pixel Coordinate
xp = Coordinate x center of gravity
yp =y center of gravity
XC = x center coordinates
yc =y pixel coordinates

Calculation of distances for each Zone can be
seen below.

Zona 1 (2,1)
J2-8)2+(1-2)2=
6.0827625302982197

distances=

Zona 2 (7,2)
J7-62+(1-3)=
2.2360679774997897
Zona 2 (5,5)
JGE-6)2+(5-3)=
2.2360679774997897

distances=

distances=

i'c.ma 3 (4,2 distances=
J@-32+(2-3)2=

1.414213562373095

iE)na 3 (2,5) distances=
J2-32+(5-3)2=

2.2360679774997897

4. Calculate the average distance between points

Zona 1 : average distance

_ (distance(2.1) + distance(3.1) + distance(4.1) + -~ distance(8.1)

many points (17)

= 1.8611116548726
Zona 2 : average distance = 1.589855743498
Zona 3 : average distance = 1.31439158622

2.3. Support Vector Machine (SVM)

Support Vector Machine is a learning
method used for binary classification, the main idea
is to find the best Hyperplane that functions as a
separator of two classes in input space. This method
was introduced by Valdimir Vapnik in 1992 as a
superior concept in the field of pattern recognition.

In this research, data representation uses
the format of spare data representation with a vector
as its input by first inputting +1 or -1 stating the
two classes. The numbers both represent the
dimensions (row_id) and the third number after the
"" mark the weight of the character.

Tabel 1. Format SVM

Karakter A | )

Zona 1 1.8611116548726 | 1.1165472688611 | 1.1511487862616
Zona 2 1.589855743498 1.45898534985 2.898349855574
Zona 3 1.31439158622 1.31456239128 3.35862214391




24. Use Case Diagram

Sistem

__ Memilih Gambar Training

Menampilkan
__ hasil pengujian _

Gambar 7Use case Diagram

3 CLOSING
3.1 Inference

Based on the results of the testing system for
handwriting recognition in the case of the
introduction of the image using the method of
support vector machine, the greatest accuracy found
23.2%. This accuracy is affected by parameters of
training, the training data, test data, and the
program that is used.

3.2 Suggestion

For the next research on handwriting
recognition using the Support Vector Machine
method in the case of image recognition say and
hiragana have better accuracy, then the following
are suggestions that can be given to future
researchers, as follow:

1. It takes the handwriting image segmentation
method for separate writing cases.

2. In the image recognition stage can use other
methods such as Metaphone, TF-Idf, Cosine
Similarity, and Zhu-Takaoka methods.

3. It is recommended to use non-separate or
continuous images to make it easier to
recognize letters / images because in this case
hiragana and katakana images have many
letters that have separate parts in 1 (one) letter.
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