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Abstract— This study discusses the identification of its palm
fruit camp picture image using K-Means Clustering and
identification GLCM. Process fruits traditionally experienced
constrained due to human nature that has flaws that the
desired results are not effective. Advances in computer
technology have come into the world in terms of the farm
before harvest and post-harvest. This Dimolished how to
recognize the fruit so that it correspond to real conditions.
Condition of oil palm fruit is determined by the level of
maturity in terms of color, texture and shape of the oil palm
fruit. Identification which did classify in the category of
mature and not mature. Determination of identification with
the K-means clustering method that uses the difference in
euclidean distance and GLCM feature extraction as a
reference. For the results of the present study is equal to 90%
of the 50 test data.
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I. INTRODUCTION

Parameter ripeness is usually determined from the
parameters of which are of the size, weight, color
characteristics, the shape of the fruit, and others. On the side
of the fruit skin color is an important feature in the
identification of fruit maturity. At maturity level of oil palm
fruits can be seen directly from the image of oil palm fruit
itself [1][2][3].

The image of oil palm fruit has a dark purple color
variant to orange depending on the maturity level of the oil
palm fruit. The difficulty in perceiving the ripeness humans
use their senses of sight are subjective and inconsistent that
can differ from one appraiser with other assessors. The
development of increasingly advanced technology allows the
identification of ripeness even detection of the type of fruit
with the help of computers [4][5][6][7].

In previous research on the identification of the maturity
of an apple with GLCM by Maura Widyaningsih, explained
that the use of feature extraction GLCM method used is a
texture that can perform well identification based on value
extraction. In another study conducted using k-means
clustering algorithm as the segmentation process with an
average success rate to get the accuracy above 60%. Based
on the description above, this research will develop a system
for the identification of oil palm fruit maturity on digital
photo image of oil palm fruit by applying the method of K-
means clustering and GLCM. The results of this study are
expected to be able to identify on the photo image of oil
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palm fruit with a high degree of accuracy results.

[8I[9][10][11].
II. RESEARCH METHODOLOGY

This study will go through steps such as image acquisition,
segmentation, preprocessing, feature extraction and
identification. After taking the image of oil palm fruits do
image segmentation is done by using the K-Means
clustering so that the object divide fruit with a background
part. Results of segmentation then performed on the object
feature extraction of fruit with GLCM. Last for object
recognition with the closest distance calculation (euclidean
distance). The value of each object identifier will be offset
by contrast, correlation, homogeneity, and energy. Stages
methodology in this study can be seen in the block diagram
in Figure 1.
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Figure 1. Block the system works
A. Image Segmentation K-means clustering

The initial stage is done is to take the value of RGB (Red,
Green, and Blue) of each pixel image Furthermore, each
pixel image will be grouped using an algorithm K-Means
that will produce fruit part of the image that will be used for
further processing: feature extraction [12][13][14][15].
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B. Feature Extraction GLCM

A feature extraction making process important
information contained in the image of oil palm fruits. one
important feature of the image of oil palm fruits to be used in
the introduction of oil palm fruit maturity is the shape and
texture. Based on the explanation, this research will be used
Gray Level Co-occurrence Matrices in the process of feature
extraction. This process will make retrieval component color
pixel grayscale and then calculating the value of Contrast,
Correlation, homogeneity, and Energy [16][17][18]. All
image data will have a different hash value, so that the test
images will be determined value of similarity with the image
characteristic database. For the flowchart can be seen in the
image below:

In this study GLCM features that are used to perform
feature extraction process, namely:

1. Contrast
Formula Contrast can be seen in Equation 1.

N-1

Contrast = Z n?

2. Correlation

i =jl

Correlation shows a linear dependence of the degree of
gray pixels neighboring each other in a gray image. The
formula can be seen in Equation

Correlastion
(l =G — ) u)
i=1j= %
Where:

N=many degrees of gray of the image
ui= the average value of a column of the matrix element
PO (i,j)
u= the average value of a column of the matrix element
PO (i,j)
oi= standard deviation value PO matrix column element
PO(1i,)
oi= standard deviation value P8 matrix column element
PO(i,)
3. Energy
Indicates the size of the local homogeneity and is the
opposite of entropy. To get the energy use Equation 3.

ASM = ii{pi,j}z RPN ¢ )

i=1j=1
Where: Pi, j = matrix that has been done normalization
4. Homogenitas Homogeneity

Homogeneity size of an image can be calculated by
Equation 4.

Homogeneity

N N 1
- Z ]Zl Tr oyl e (4)

C. Identifiication

The results of the classification of test image data using
the Euclidean Distance that uses the closest distance
calculation to the similarity of the test data to the training
data. The end result is the value of the closest distance from
the test image palm oil data to the provisions of the
category. Data for the database is determined by 8 data
which are divided into 4 mature data and 4 data are not
mature. Data testing will be carried out in an introduction
one by one, and information will be given as a result of the
proximity of the data to the database, so that the closest data
will provide information on the category. Identification
process can be seen below:
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Figure 2. Flowchart the formation of Database feature
extraction
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Correlastio \_ ?‘_ I Table 3.1 Table database traits
i \’__,\._,' - No | Contrast | Correlation | Energy | Homogeneity
Homegeneity =} i 1 | 0,14008 | 0,87280 | 0,72063 0,96641
e e 1
' 2 0,22420 0,84543 0,70374 0,97058
*v 3 0,13509 0,83309 0,75817 0,97352
Comparison of test 4 0,28188 0,87603 0,67135 0,96396
L characteristic data
feature . .. 5 0,07888 0,86720 0,69311 0,98346
traction with training
e characteristic data 6 | 0,09307 | 087485 | 0,63253 0,97873
7 0,07453 0,87592 0,71239 0,98369
g 8 0,08203 0,88830 0,69743 0,98271
identificati on
results
Table 3.2. The identification results
D . Number of The percentage of
No. ripeness test data success
Right Wrong
Figure 3. Flowchart identification 1 Mature 25 25 0
III. RESULT AND DISCUSSION
) ) ) 2 Not cooked 25 20 5
The first process performed is segmentation. This process
of changing the image of oil palm fruits RGB already taken Total Data Test 50 45 5
and become the input image for testing data in this study and
the image of oil palm fruits RGB segmentation aims to _ -
separate between the background and complete picture of the Accuracy of Accuracy = 50 100%
image of the fruit. Then the image will also be extracted success = 90%

using a texture characteristic of GLCM.
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IV. COLCLUSION

Feature extraction using cementation k-mean clustering
and GLCM can be used as a basis to develop a system to
identify successfully developed and can properly classify the
maturity of the oil palm fruit based image of oil palm fruits
Based on the test results it can be concluded that the level of
accuracy in the room with lighting quite reach the figure of
90%.
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