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ABSTRAK

Composition is a label in which there is written,
drawing, or a combination of both included on the
packaging food by way of pasted or printed.
Composition is a very important part to provide a
information of the ingredients contained in a
packaging food so that consumers can obtain the
expected product, healthy, and safe for consumption.
The language on the composition in the packaging
food is different, one of which is contained in
Japanese packaging food that uses Japanese script as
information of ingredients contained in it. In this
research is made an OCR system by utilizing image
composition as the media identification. The method
of classification used is Naive Bayes method
combined with the Zoning (ICZ and ZCZ) feature
extraction method to perform character recognition
on the image of Japanese packaging food
composition so then can do detection of its haram
status. Japanese characters are classified only
characters ze, ra, chi, and n that form the haram
ingredients of zerachin. Training data used in this
research as the 75 characters in which there are 5 ze
characters, 11 ra characters, 18 chi characters, and
41 n characters. While the test data used as much as
20 images of composition are 5 images of halal
composition, 8 image of haram composition
containing zerachin, and 7 images of haram
composition containing other haram ingredients.
Based on some test results obtained the best
accuracy of 33,33% on the test using the parameters
with the division of 6 zones on the Zoning feature
extraction (ICZ and ZCZ). It is concluded that the
Naive Bayes method can classify the image of
Japanese packaging food composition, it is just the
result of accuracy is still not good. The result of
accuracy is influenced from the testing process at the
classification which is also low accuracy.

keywords :  Atrificial Intelligence, Image
Processing, OCR, Zoning, Naive Bayes.

1. INTRODUCTION

Previously, there were several apps already made
to detect illegal status on Japanese packaging food.
Some applications are still using barcodes as a

medium of identification. Lack of barcode usage that
must be done periodically renewal along with the
emergence of new packaging food. Updates will
take up a lot of capacity in memory so it is still less
effective for now. Different things if there is an
Optical Character Recognition (OCR) system that
can detect the illicit status of Japanese packaging
food by using the image of the composition as its
identification. The system will conduct training on
the characters forming illicit materials, so that in the
testing process, the system can automatically
perform character recognition on the image of the
composition, which then the system can detect the
illegal status of the food packaging.

Naive Bayes is one classical classification
method that uses probabilistic concepts. Previously
Naive Bayes method ever implemented in research
related to OCR, one of which is research for the
identification of handwritten alphabet letters[1]. The
results of the study get an average accuracy of 80%.
In addition, the Naive Bayes method has also been
used to classify several other cases such as:
Detection of human tongue disease with an accuracy
of almost 85%][2], the classification of nutritional
status with an accuracy of 93.2%[3] and the highest
accuracy of 96% in pattern recognition For the
identification of five grains[4]. From some facts
found that the method of Naive Bayes is still very
optimal in its use because it can classify some cases
well.

Zoning is one of the most popular feature
extraction methods for OCR systems. This feature
extraction method has already been implemented in
research for the introduction of the printed letters
with an accuracy of more than 90%[5]. In this study
using Zoning I1CZ and ZCZ combined feature
extraction methods with high accuracy results
compared only using ICZ or ZCZ method only[5].
Taken together with a high degree of accuracy in
each of these studies, the Naive Bayes classification
method and Zoning feature extraction methods (ICZ
and ZCZz) will be combined and implemented for
detection systems of disguised status in Japanese
packaging foods in this study. The use of Naive
Bayes classification method and Zoning feature
extraction method (ICZ and ZCZ) have not known
accuracy results if combined so it is expected to
provide high accuracy in the case in this study.



2. CONTENT

2.1 Problem Analysis

Based on background and problem identification,
it will be explained about problem analysis found in
this research. The problem in this research is not yet
known the accuracy of Naive Bayes classification
method combined with Zoning combined feature
extraction method (ICZ and ZCZ) which is
implemented on an OCR system detecting illicit
status on Japanese packaging food.

2.2 Process Analysis

Analysis of the solution is a stage where the
process undertaken in this system is divided into
several parts, where each process has their
respective roles to detect the status of haram to eat
this Japanese packaging.

SISTEM

Picture 1 System Architecture

In the block diagram above, the initial stage of
the training process where the first time to do is
enter the image of Japanese characters ze, ra, chi,
and n into the system. The next step is to do the
preprocessing process including grayscale, sauvola
threshold, resize, binary and feature extraction using
Zoning ICZ & ZCZ so as to get a decimal array
value. In addition, in the testing stage is to include
the image of Japanese packaging food composition.
Next is to do the preprocessing process as in the
training process which also later obtained a decimal
array value. The value of the decimal array will then
be processed again in the process of classification by
the method of Naive Bayes in both training and
testing. Results of the classification will be used to
determine the illicit status of the Japanese packaging
food.

2.2.1 Input Data Analysis

Examples of input data used in the training
process are Japanese script image including the
characters ze, ra, chi, and n as in figure 2. While as
the input data used in the testing process is the
image of Japanese food packaging composition as in
figure 3. Both input data use the .jpg image format,
The image is obtained from the capture directly
using the camera phone with 8 megapixel resolution
with a distance of 15cm. Image retrieval is not too

dark for the application can be more leverage in

preprocessing. .
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Gambar 3 Citra Masukan Data Uji

2.2.1 Grayscale

Grayscale is a process to convert colored image
(RGB) into a gray image that serves to shrink the
color range to 0 to 255. Here is the color image
conversion formula (RGB) to grayscale.

| = (0.2989* R)+(0.5870*G)+(0.1141*B) (1)

Information :
R . the red value component of pixel point.
. the green value component of pixel point.
the blue value compoment of pixel point.
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Picture 4 Grayscale Image Result

2.2.3 Sauvola Threshold

Sauvola threshold is a threshold method capable
of providing enhancement by calculating the
threshold using the dynamic value range of the
standard devaluation value of grayscale image.
Sauvola threshold has advantages over other
thresholding methods such as bernsen, eikvil, parker,
niblack and otsu[20][21]. Here is the sauvola
threshold formula.

=max P
SIS T img (i.J) (2)
(max i —min i +1)*(max i — min i +1)

m(x,y) =

®)

Sl s e (img (i) —m (x,))>

s(x, y) = \}((max i—min i +1)=(max i - min i +1))-1

T(x,y) = m(x,y) * (1 + ko (% - 1)) @

Information :

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

k : kernel with value between 0,2 — 0,5.

m: Fungsi yang menghasilkan nilai rata-rata
dari sejumlah pixel citra.

s : Function that produces the average value
of a number of image pixels.

T : Function that produces threshold value
(threshold).

x : Coordinate value of image width.



y : High image coordinate value..

After the threshold value T (X, y) has been obtained,
then enter into the following equation.

img(x,y) < T(xy) ®)

fy) = {25'5 img(x,y) = T(x,y)
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Gambar 5 Threshold Image Result

2.2.4 Segmentation

Segmentation is a technique to divide an image
into several regions (regions) where each region has
similarity attributes. In this research segmentation is
done by cutting row and column image. The first cut
is done for the entire line of handwritten image, then
continued by cutting the column for each row
cutting image.

Table 1 Segmentation Process
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2.2.5 Resize

Resizing the image means changing the size of
the digital image in pixels. In this process, any
existing characters will be forced to be in a
predetermined size so that the shape is not
proportional. But if this is done consistently and
thoroughly on every character then it will not
damage the information needed for the next process.
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Picture 6 Image Resize Results
2.2.6 Binery
Binary imagery is an image with each pixel only
represented by a value of two possibilities ie values
0 and 1. The image converted to binary is usually
from an image in black and white. In this study
binary image is used as input data at the
classification stage. Here is the image binaryization
equation.

0, x=0 (6)

Picture 7 Character image Binary result

2.2.7 Zoning Feature Extraction

Zoning feature extraction is a feature extraction
with the main concept of dividing the image into the
same number of zones in order to recognize the
characteristics of each letter character and number
[12], which will result in a value to be processed at
the classification stage. Steps in Zoning ICZ
algorithm (Image Centroid Zone).

1. Calculate the centroid value of the input image.

EJ =max Txmar;

img (x5} +Bx
xc = 2=

t

Fromaz pyEmax,

img(x,¥)+By

ye =

t
-

Gambar 8 Examples of Characters to Extract

2. Divide into the same number of zones. In this
study used several zone divisions, ie 6, 8, and 12
zones. As an illustration the following example
of the 6 zone division and its calculations.
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Picture 9 Zoning Matrlx 24x24 Character Ze

3. Calculate the pixel black distance from the
centroid in each zone.

d(p.c) = J(px —xc)? + (py —ye)?
atau bisa diturunkan sebagai
dl(px, py), (xc, ye)) = o/ (px — xc)* + (py —yc)*

Calculation of pixel distance against the centroid
in zone 1 can be seen below. Do it on all zones.

Perhitungan pada Zona 1
dl(px.py). (re.ye)) = f(px —x6)2 + (py — yo)?

Taraky 1((20,0),(12,12)) =4[(20 — 12)% + (0 — 12) 2= 14,4222051
Tamlo 1((21,0),(12,12) =21 —12)7 + (0 — 12)2=15

Taraks1((23.23),(12,12) =/(23 — 12)° + (3 — 12)° = 14,2126704

4. Calculate the average distance between points

Jara Ky m+ Jaraks m+ Jaras m4 Jara e m
tm

IR =



Calculation of the average distance in zone 1 can
be seen below. Do it on all zones.

Perhitungan pada Zona 1

m=st _ Joraky, +Jaraky, +Jaraky, + - Jaraky,
E m =

ti’r
m=1 -

_ Jarak g+ jarak; g +jaraky g+ jarakyg
t

Rataan Jarak;

_ 1647518879

1z = 12,67322214734602

5. Obtained 6 values as follows.

Zel|ICZZona 1 = 12,67322214734602

Zel|ICZZona 2 = 12,012497207679937
Zel|ICZZona 3 = 12,447487267849914
Zel|ICZZona 4 = 11,409830874191181
Zel|lCZZona 5 = 11,185689842746477
Zel|lCZZona 6 = 10,709418276009616

Steps for Zoning ZCZ (Zone Centroid Zone)
feature extraction.

1. The steps taken are the same as on Zoning ICZ,
It's just the value of the features that must be
done is to divide the zone first before the
calculation of centroid. So in Zoning ZCZ
obtained some centroid value in each zone.

2. The resulting value is as follows.

Zel|ZCZZona 1 = 4,721785887569821
Zel|ZCZZona 2 = 5,2598512621445055
Zel|ZCZZona 3 = 6,266306046689112
Zel|ZCZZona 4 = 4,025892101809964
Zel|ZCZZona 5 = 1,46964141804604
Zel|ZCZZona 6 = 4,095808930800819

Table 2 Value of Extraction Result Feature

Karalter Nilai Fitur ICZ

602 Zoma
e
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]

o

N
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2.2.8 Naive Bayes Classification
Naive Bayes is the simplest method of
classification using existing opportunities, where it

is assumed that each variable x is independent
(independence). The data used can be categorical
(discrete) or continuous. However, in this study will
be used continuous data, because the extraction of
image features is a continuous data in the form of
calculation results. So for continuous data can be
completed by using the steps as follows.

2.2.8.1 Training
1. Calculate the mean value
p= %

n

Here is an example calculation. Do it for all
feature values in each existing class.

_ ENilai Fitur Ze|1CZ,,, .
“= n
Ze,|ICZZona 1 + Ze,|ICZZona 1

n
12,67322214734602 + 12,152092034699395
2

2482531418
m= f: 1241265709

2. Counting variance

o2 = — e (o — w2 (®)

n-1

Here is an example calculation. Do it for all
feature values in each existing class.
i n
af = —— (Milsi Fitur Ze|ICZ,, ., — i)°
2—1 [=1

1
o = —— . (12,67322214 734602 — 12,41265709)

2—1"
+(12,152092034689395 — 12,41265709)2
= 0,135788297

So we get the recapitulation of mean and
variance as follows.

Table 3 Mean & Variance Value

Kelas
Karakter

Kelas
Karakter

Rz

0,821932662
10,12433935 0.830023414
8166184403 0096576074
8,140201973 X 22 2! 0,890328443
9664374045 | 0,978336007 3 | 0.349007493
763043 | TI0B6IRI09 0.9887957%

3,0890: 1,109040286
0.3, 1,43577E

Chi

7,848098083
8803109 433
4113373 | 0,001964819

0792 | 0223603414
2428114226 | 0626140496

11
46

0,011955975
0,006972136
0,006446981

2.2.8.2 Testing
Here is a snippet of Japanese packaged food
composition image.



Table 4 Examples of Characters To Be Tested

No | Karakter Nilai Fitur ICZ Nilai Fitur ZCZ
Zona I =13,025 23 65960 Zonal=

Zonal=114107:

. .‘_2' Zoms 3 = 13,791 432

3155

To know which class includes the character of
the test image. Then step testing in the Naive Bayes
algorithm should be done, the following stages are
as follows.

1. Look for probability (prior) for each class on the
training data. The trick is to calculate the amount
of data per class divided by the total amount of
data as a whole

Prior karakter Ze = 5/75=0,0666
Prior karakter Ra = 11/75=0,1466
Prior karakter Chi = 18/75=0,24
Prior karakter N = 41/75=0,5466

2. Calculates the probability density

TR~ ©
(p‘uo'(x) - \/m e 2°

Here is an example calculation. Do it for all
feature values in each existing class.

Perhitungan pada kelas karakter Ze

1 (13,025255469608 155 —12 41265705 2

_—
4/ 2#3,14+(0,135788257)

2%0,155TEEZST

N _os1z576282

———— -
+/6,28=0,1357882%87

0,375249821
0,2715765%94

0,2715765094

1
=—————— e
+/0,852750505

0275248221

1 _LE75esRRRt
0,271576594

T 0523444012
=1,08200163 ¢~ 138174581
=1,08290163 * 0,251139728
=0,271959621

So we get the recapitulation of the density value
of each class feature.

Table 5 Each Class Density Value

Kelaz Kalasz c
Karakter hd Karakter s hd
TXTI555621 T, | I3 T5ES |
0.682995003 ICZ 0035764128
0004642665 ICZ 0010919668
0.40446827 ICZ 0164462117
0.090956268 ICZ 0,059740062
7e 0452624419 R 0.070608864
- 0. ZT450078% 0365184077
7.88943E-22 0073815848
1,60783E-10 0,057 129
0
8.01065E-15
, 57 0,116374853
9,05109E-8 0044373912
9.46397E-7 0,002495663
0 0430114837
3.65681E-3 0.421369311
6,18603E-9 0240308391
. 0,081660384 0018082068
Chi 0. 20708 TITS N (ELNERELE R
0071907855 0068033838
0,367343567 0
8,1738E-257 0
9.49911E-3 0015456918
1,2527E-114 0,092389301

3. After getting the density value of each character,
then look for posterior values for each class.

Prior * Likehood (10)
Evidence

Posterior =

Previously searching the value of evidence first
as below.

Evidence =
(PriorZe) * p(Ze|lCZzoma1) * @(Ze|lCzoma2) * @(Ze|lC7zona3) * @(Ze|IC2zonas) * ¢ (Ze|ICZz0nas) * @ (ZelICZzonas) *
@(Ze|ZCZzona 1) * @(Ze|ECZzona2) * @(Ze|ECZzona3) * @(Ze|ECTzona4) * ¢ (Ze|ZCZ2ona5) * o (Ze|ZCT2ona6) +
(PriorRa) * p(RallCZzons 1) * @(RalICZzena2) * 9(Ra|ICZz0ns3) * @(Ra|ICZ20ne4) * @(Ra|ICZz0na5) * @(RallCZzonss) *
qpr-x\ C7Zz, lj*ququf‘V n)*@(‘ﬁ:\ CZza ])quﬂ?-x\ C7Zz, ﬂ“qpf?alf‘* '\*@(‘R:\ CZza 5]+
(PriorChi) * @(Chi|ICZz0ns 1) * ¢(Chi|ICZzona2) ™ 2 (Chi[ICZ2ams3) * @ (Chi|ICZzamas) * @(ChillCZz0na5) * @(Chi|ICZzons
€)* P(Chi|ZC7zana1) * @(Chi|ZCZzena2) * 9(Chi|ZC720a3) * @(Chi|ZCT2ena4) * o (Chi|ZCZa0ns5) * @(ChilZCZzanae) +
(Prior N) * @(N|ICZzona 1) * @(N|ICZzona 2) * @(N[ICZz0ma 5) * @(N|ICZzona £) * @(N[ICZ20ma 5) * @(N|ICZzoma &) *
P(N|ZC720na1) * P(N|ZCZ2ena2) * @(N|ZCZ20n23) * P(N|ZC720ma5) * P(N|ZCT2era5) * @(N|ZCT20ma€) =

Get results.
1,90083E-39+ 0+ 0 + 0 = 1,90083E-39

The value will be used in subsequent posterior
counting. Here's an example of a show on ze
characters.

Posterior Karakter Ze =
(Prior Ze)e @Ze |ICZZona 1)+ plZe|ICZZona 2 plZe|ICZZ0na 30
o(Ze [CZ20na &)« p(Ze|[CZ20na 51+ p(Ze|ICZZona £)+ @(ZelZC2ona 11«
@(Ze|ZCTZona e @l Ze|Z0T20na 1)« p(Ze|ZCZZona 4)« ol Ze|ZCTZona 5 )«
@(Ze|ZCZZona &)
Evidence

0,25 = 0,271959621 » 0.632995003 = 0.004642665 + 1.404468274 =
0,000936268 = 0,452624419 + 0,214500263 - 7,88943E - 22 =
1,60783E — 10 = 0,382298966 = 0,245203398 = 1,779257011
5,6571E — 36

1,90083E — 30 _
1,90083E —39

Perform posterior calculations for all possible
characters.

Table 6 Posterior Calculation Results

Posterior
Karakter
Za
Fa
Chi
N

Hasil

)] ] 5] e

From the posterior calculations in each class
above, find the largest value, where the largest
posterior value shows the class recognition
results for the test data that is the character of ze.
Perform for all test characters to do classification
testing, so obtained the results of recognition on
bebeberapa test character on the image of the
food packaging composition.

Tabel 7 Results Introduction

Ciira Fasl | Keteranzan Tira Tasl | Keterangan
% | Karakter | ¥¥9% | pengenal ™ | Kurtakter | X% | pengenal
g
1 z ES Ze Benar 1 ; X N Salah
d
R ] Ra Ra Benar 1 \ X N Salah
3 9:- cri Chi Benar | 13 lj X Chi Salah
PR N N Benar | 4 i X Chi Salah
s. X Zs Salah 1 X N Salsh
s X I Sdah | 16 / X N Salah
T x I Sk | 1 N x Fa Salah
s Ra Ra Benar | 18 J X N Salah
9 x N s | 19 EJ x N Salah
— w
10 x cui s 20| b x N Salah




From the test plan analysis table above, the
following conclusions are obtained.
a. The number of characters is correct =5
b. The number of charactersis wrong =15
c. The total number of characters =20
Then calculated the accuracy of the introduction
so obtained the following results.

Jumlah Karakter Benar

Ak i= 100
arast Jumlah Keseluruhan Karakter * %

5
Akurasi = 5" 100% = 25%

2.2.9 Detection of Haram Status

In this process, the system will perform the
search and matching of illicit materials that come on
listHaram on the results of character recognition on
the image of the composition of pre-packaged
Japanese food. There are some conditions where the
system can detect the status of the haram, as shown
in the following table.

Table 9 Status Status Detection

No Hazil Pengenalan Status
1. Zz-Fa-Chi-N Haram
2. Za-Ra-Chi-X Halal
3. Zz-Fa-X-N Halal
4. Fe-X-Chi-N Halal
3. K-Fa-Chi-N Halal
f. XXX Halal

Table 3.23 above explains that if the result of
character recognition is appropriate and
sequential as in condition no. 1 ie Ze-Ra-Chi-N,
then the status of the Japanese packaging food is
haram. In addition to these conditions, then the
status obtained is lawful.

From the results of the introduction in cases that
have been done before, then the status obtained
is forbidden on the input image of the packaging
food composition.

2.3 Use Case Diagram

Use case diagram is a model that shows the
interaction between the system with the user (actor).
In use cases are created using five use cases, where
there are use cases that are related to other use cases.
Here is a use case diagram for built applications.

Picture 8 Use Case Diagram

2.4 Interface Implementation

Picture 9 Course Interface Menu
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' Picture 10 Test Menu Interface

2.5 Testing Accuracy

In this research, the accuracy testing is to
conduct the testing process with the number of
Japanese food packaging composition image that is
recognized as zerachin in the system to the number
of composite whole haram image. In this research,
accuracy testing used several parameters in Zoning
feature extraction process, which is division with
several zones such as division of 6 zones, 8 zones
and 12 zones. Table below are some of the
parameters used.

Table 8 Test result

Pengujian ke- Akurasi
1. Pembagian 6 zona 33,33%
2. Pembagian 8 zona 20%
3. Pembagian 12 zona 0%

From the table above test results, obtained
The best test on the 1st parameter, which obtained
an accuracy of 33.33%.

3. CLOSING

3.1 Conclusion

Based on the test results of the detection system
of the disposable status of Japanese packaging food
using Zoning feature extraction method (ICZ and
ZCZ) combined with Naive Bayes classification
method obtained the highest accuracy reached
33.33% on the test results using the 6 zone division
on the extraction of its features. It is concluded that
the Naive Bayes method can classify the image of
Japanese packaging food composition, only the
accuracy. The result of accuracy is influenced from
the testing process at the classification stage which
is also low accuracy.

3.2 Suggestion
In order for subsequent research on detection of
the illegitimate status of Japanese packaging food to



obtain higher accuracy, the following are
suggestions that can be taken into account :

1. Using other segmentation methods such as the
modern Canny edge detection method or other
segmentation methods that can better separate all
characters on the test image.

2. Can use other classification methods such as
Support Vector Machine (SVM) or Deep
Learning as a comparison.
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