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ABSTRACT

Gemstone is a stone or mineral that occurs
naturally from the results of the procedure geological
elements consist of one or several chemical
components that have a selling price is very high.
Business agate is being rampant in Indonesia, agate
many classified wrong, alone - the eye just for the
sake of the seller, out there a lot of unscrupulous
sellers tried to deceive ordinary people just for the
sake of personal interests, lest they do not understand
even fooled by agate abal abal valuable.

One technique to obtain an image of the
pattern is to do a feature extraction. As had been
widely grown applications - applications that use the
characteristic features of color and texture. A
characteristic color and texture itself can be done in
various ways, one of them carried out by the method
of order 1 and characteristic traits of order 2, and
classification using K-Nearest Neighbor algorithm.

Based on the test results can be concluded that
the  implementation of merging  methods
characteristic features first-order and second-order
characteristic features and classification using the K-
Nearest Neighbor produces an accuracy of 67.5%
using K = 20.

Keywords: Gemstone, Feature extraction, Order 1
and Order 2, classification, K-Nearest Neighbor

1. INTRODUCTION

Gemstone is a stone or mineral that occurs
naturally from the results of the procedure geological
elements consist of one or several chemical
components that have a selling price is very high.
Agate made from mineral substances crystallize in a
very long period of time, can reach millions of years,
then this crystal changed into agate [1]. Agate, also
known as stone ring or a precious stone is now
becoming a trend and was so popular in the
community. The beauty and uniqueness as if it has
become a magnet that has such great allure to anyone
who saw it. Stone ring does have levels or certain
classes, such as diamond, emerald, ruby or sapphire
is a precious stone that is categorized as a gemstone
upscale course can only be found in specialty sellers.

As for the types of agate like kind sulaiman, cempaka
honey, thorns month, pandan, wine, badar iron and
others can be right at the various stalls vending stone
ring [2].

Business agate is being rampant in Indonesia,
almost every front of the alley there is selling agate.
Many sellers of agate are popping up because there
is still high demand for this precious stone. But as the
buyer must be keen in buying genuine agate. Do not
let the lack of understanding even fooled with agate
Abal Abal valuable. Out there are a lot of
unscrupulous sellers tried to deceive ordinary people
just for the sake of personal interest only. This fraud
may also occur because the seller himself was less
understand the ins and outs of agate [3].

One technique to obtain an image of the
pattern is to do a feature extraction. Feature
extraction is based on the visual content of the image
of the colors, shapes and textures. Previous
techniques for extraction of these characteristics has
been widely applied one example is the detection of a
skin disease.

As had been widely grown applications -
applications that use the characteristic features of
color and texture. A characteristic color and texture
itself can be done in various ways, one of them
carried out by the method of order 1 and
characteristic traits of order 2, and classification
using K-Nearest Neighbor algorithm. Based on
research conducted by using a characteristic
statistical entitled "Application of image processing
to identify the maturity of a cucumber by the texture
of the fruit skin using feature extraction statistics"
which has the accuracy of 75% of the order of 1 [4],
whereas in the order of 2 contained in the study
entitled "Classification of oblique fibers in wood
using statistical feature extraction based on image
processing" which has the accuracy of 92.5791% [5].

Of the problems and the solutions that have
been described, then this thesis research will classify
the types of agate based on the color and texture of
the stone by applying the method of order 1 and order
2 and classification algorithm is K-Nearest Neighbor,
the expected merger of the two methods and
algorithms K-Nearest Neighbor able to classify
different types of agate with accuracy. Due to the high
degree of accuracy obtained the expected results of
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this classification can be used as reference material
for further support to the experts.

1.1 Problem Formulation

Based on the above background, the problem can
be formulated as follows:

How do | apply the methods of extraction
characteristics of order 1 and 2 in order to identify or
classify different types of agate and analysis of the
performance and accuracy of the resulting system as
a whole.

1.2 Purpose and Objectives

Based on the formulation of the problem that has
been studied, the purpose of this thesis is to
implement a method of extraction characteristics of
order 1 and 2 in order to classify agate image based
on the extraction of digital imagery.

Obijectives to be achieved in this research is to
ascertain the level of accuracy of the methods of
extraction characteristics of order 1 and order 2.

2. BASIC THEORY
2.1 Digital Image Processing

In general, digital image processing refers to the
processing of two-dimensional images using a
computer. In a broader context, digital image
processing refers to the processing of any two-
dimensional data. Digital image is an array (array)
that contains the values of real or complex which is
represented by a specific bit sequence.
In the digital image formation color model commonly
used are as follows:
2.1.1 RGB image

RGB image commonly referred to as true color
image, stored in the image size (m x n) x 3 which
defines the color red (red), green (green) and blue
(blue) for each pixel. Color at each pixel is
determined based on the combination of the colors
red, green and blue (RGB). A 24-bit RGB image with
red components, green, and blue respectively
generally worth 8 bits so that the intensity of the
brightness of up to 256 level and the color
combinations of less than approximately 16 million
colors.
2.1.2 Grayscale

Citra with different degrees of gray with RGB

image, this image is defined by the value of the degree
of color. Generally worth 8 bits so that the intensity
of the brightness level up to 256 and 256 variants
color combinations. The lowest brightness level that
is 0 for black and white worth 255. To convert a color
image having RGB to the degree of gray can use the

formula 2X¢*E (2.2)
2.2 Histogram image
Important information regarding the content of the

digital image can be known by making

image histogram. Image histogram is a graph

illustrating the spread of pixel intensity values of an

image or specific part in the image. From a histogram
can be determined relative frequency of occurrence

(relative) of intensity on that image. The histogram

can also show a lot of things about the brightness

(brightness) and kontas (contrast) of an image.

Therefore, the histogram is a valuable tool in the

image processing job both qualitatively and

quantitatively.

By equation formula :  P(fn) = n?k (2.2)

Where :

nk: total value fn emerging

n: the total number of pixels

2.3 Texture
Texture is the properties or characteristics

possessed by an area (in the image) is quite large so
naturally to these properties can be repeated in the
area. Definition of texture in this case is the
regularity of certain patterns that are formed from the
arrangement of pixels in a digital image [10]. To
form a texture of at least two requirements that must
be met include:

1. Consists of one or more pixels that form the
patterns of primitive (the smallest parts). The
forms of these primitive patterns can be titk,
straight lines, curved lines, size and others which
are the basic elements of a form.

2. The emergence of primitive patterns repeated at
intervals and specific direction so that it can be
predicted or  discovered  characteristic
recurrence

Figure 1 Sample Image Texture Of Vistex

An image of an interpretation different texture
when viewed at a distance and a different point of
view, man looking at the texture based on the
description that is random, such as smooth, rough,
regular, irregular, and other sebgainya. This is an
incorrect description and non-quantitative, so it
needed a deskrpsi quantitative (mathematical) to
facilitate analysis [10].

2.4 Statistics Feature Extraction

Feature extraction is done to get the pattern of an
image to be trained and the image that will be tested.
Feature extraction method used is the statistical
feature extraction. This method uses a statistical
calculation of the degree of gray distribution
(histogram) by measuring the level of contrast,
granularity, and the roughness of a region of
adjacency relationship between pixels in the image.
Statistical feature extraction is divided into two first-
order statistical feature extraction and second order.
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Figure 2 Illustration statistical feature extraction

2.5 First-order feature extraction

Feature extraction is a method of collecting a
first-order features that are based on characteristics
of the image histogram. Histogram shows the
probability of occurrence of the value of the degree
of gray pixels on an image. Of the values in the
histogram is generated, can be calculated several
parameters characteristic of the first order, among
others, is the mean, variance, skewness, kurtosis, and
entropy.

a. Mean (p)
Shows the dispersion of the size of an image.

W= fnp(n) (2.3)

Where fn is a intensity values of gray, while p (fn)
indicates the value of the histogram (probability of
occurrence of such intensity in the image).

b. Variance (¢?)
Shows the various elements in the histogram of an
image.

o= (fn— WP(fn) 2.4)

c. Skewness (as)

The relative degree of skewness curve shows a
histogram of an image.

1
as=— > (fn— W P(n) (2.5)

d. Kurtosis (o)

The relative degree of skewness curve shows a
histogram of an image.

1
at == (fn— WP -3 (2.6)

e. Entropy (H)
Indicates the size of an image of the shape

irregularities.

H = —ZP(fn).zlog P(fn) 2.7)

2.6. Second-order feature extraction

One technique to obtain the statistical
characteristics of the second order is to calculate the
probability of adjacency relationship between two
pixels at a certain distance and angular orientation.
This approach works by forming a matrix kookurensi
of the image data, followed by determining the
characteristics as a function of the matrix between the
[11].

2.6.1 Methods Co Occurrence Matrix (Gray Level
Co Occurrence)

Methods Co Occurrence Matrix is a matrix
whose elements are the number of pairs of pixels that
have a certain level of brightness, where the pixel
pair separated by a distance d, and with an
inclination angle 6. In other words, the matrix is the
probability kookurensi graylevel i and j of the two
pixels apart at a distance d and angle 6 [12].

Directions neighboring pixels to represent the
distance may be selected, for example,0°, 45°, 90°,
135°,

133‘ ds.‘

o°

w

Figure

Directions in calculating GLCM

After obtaining the kookurensi matrix, then the
next step is to calculate the characteristics of the
second-order statistics. Several second-order
statistical parameters, among others:

a. Angular Second Moment

Indicates the size of the image homogeneity
properties.

ASM = z Z (P, )} 2.8)
i j

Where p (i, j) the declared value on row i and column
j in the matrix kookurensi.

b. Contrast

Indicates the size of the deployment (moment of
inertia) elements of the image matrix. If located far
from the main diagonal, the value of great contrast.
Visually, the contrast value is a measure of the
variation between the degree of gray an image area.
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CON = Z Z i—-1)?P3G,JpH (2.9
i

c. Correlation

Indicates the size of the linear dependence of the
degree of gray image so as to provide an indication
of linear structures in the image.

COR = Z (= p)(G = u)p@.)) 2.10)
0

oi gj

Where :

Wi = value - average line elements of the matrix P (i,
j) is expressed by the formula pi-Y; ¥; i p(i,))

W = value - average column element of the matrix P
(i, j) is expressed by the formula yj-¥; ¥; j p(i, j)

oi = standard deviation value element row of the
matrix P (i, j) is expressed by the formula

Ci = \/Zi,j(i — ui)?*p(i,))
oj = standard deviation value column element of the
matrix P (i, j) is expressed by the formula

Oj = \/Zi,j(i —u)*p(i,j)

d. Variance

Shows variations kookurensi matrix elements. Image
with a small degree of gray transition will have a
small variance anyway.

VAR = z Z (—u)(—n)PGH (211
TG

e. Inverse Different Moment

Determining the degree of homogeneity image of a
kind of gray. Homogeneous image will have a great
price IDM.

1 .

f. Entropy

Showed a measure of disorder form. ENT price is
great for the image with uneven degrees of gray
transitions and image of little value if the structure is
irregular (variable).

ENT? = —Z Z P(i,j).log P(,j) (2.13)
j

i

2.7 K-Nearest Neighbor

KNN algorithm is an algorithm that
classification is based on the proximity (distance) of
the data with other data.

In the K-NN algorithm, g-dimensional data, the
distance of the data to other data that can be
calculated. The value of this distance was used as the
value of closeness / similarity between the test data
with training data. Rated K on K-means K-NN
nearest the data of the test data [13].

Euclidian distance is most often used to
calculate the distance. Euclidean distance function
test that can measure the closeness interpretation
dgunakan as the distance between two objects, which
are represented as follows:

(xy) = (2.14)

Information:

d  =distance learning data to the test data.
x; =testdataj,j=1,2,.,,n.

y; =learning datajwithj=1,2,,,n.

3. RESULTS AND DISCUSSION

3.1 Analysis Methods

The analysis methods used to determine the
process flow of a method used can be applied to the
applications that are built. Development of this
application using order feature extraction feature
extraction methods 1 and 2 in order to be useful in
order to identify and classify types of agate. The
application of the method to the workflow system can
be seen in Figure 3.

Ekstraksi Ciri

Vektor Giri

Kumpulan Citra . "

Latin Kumpulan Citra Uji
Histogram + Histogram +

Matriks kookuren Matriks kookuren

Ekstraksi Ciri

Vektor Ciri

Ly

Pengujian
(KNN)

=1

Figure 4 Process Flow System
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3.1.2 Analysis Pre-Processing Image

Prior to extraction characteristics of the image,
the image must go through preliminary processing
(pre-processing) advance the step sequence is as
follows: stage resize, stage resize this image is the
process of reducing the size of the digital image, this
needs to be done so that all digital images have the
same size , Furthermore, changing the image format
(conversion) to grayscale.

Grayscale phase is necessary for feature
extraction process because it has a single pixel value.
The process can not be done if the pixel value of more
than one like the original value of an image is RGB.

3.1.3. Analysis Feature Extraction

Extracting characteristic feature is intended to
take the features of the image feature vector by using
a first-order and second-order begins with
segmenting of the image of agate.

j Citra Hasil Pre-processing /ﬁ

Here is an overview of existing interface design of
applications to be built, namely:

Figure 6 Interface Main Form
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Figure 5 Feature Extraction Process Flow

3.1.4 Analysis K-Nearest Neighbor

After getting the feature vector is then performed
with the classification of K-Nearest Neighbor (K-NN)
is to do the classification is based on the proximity
(distance) of the data with other data.

In the K-NN algorithm, g-dimensional data, the
distance of the data to other data that can be
calculated. The value of this distance was used as the
value of closeness / similarity between the test data
with training data. Rated K on K-means K-NN
nearest the data from test data.

3.2. System planning

The design is a representation, planning and
making of sketches or arrangement of several
separate elements into a unified whole. This stage is
to configure the components of software and
hardware of a system.

Figure 7 Interface Form Trains
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Figure 9 Interface Order One
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3.2.1 Procedural Design
Designing procedural account of how the

software runs depicted in flowchart form.
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Figure 16 Feature Extraction Procedure Order 2
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Figure 13 Procedural Load Image
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Figure 18 Procedural Detection (KNN)

3.3 Testing algorithm

Testing of this algorithm aims to determine the
performance of the method of order 1 and order 2, to
measure the level of accuracy using methods
confusion matrix.
3.3.1 Testing K-Nearest Neighbor with K=1

In this testing is done by testing using K-Nearest

Neighbor with K = 1 is the ratio of training data and
test data will be used is the ratio of 6: 4. Testing
results with K-Nearest Neighbor with K = 1 can be
seen in the table below:

Table 1 Confusion Matrix With K=1

Predilst
Kelas
Badar | Giok | Giok | Giok | Giok | Mersh Pecah | Pirws | Sulsiman
besi | bijau | hitam | mersh | potih | siam seribu
Badar besi 1 1 1 1
Giok kija 4
Giokhitam | 3 1
;i Giok merah 3 1
Giok putih 1 1 2
Merah 1 1 1 1
2 1 1
Pecah serib 2 2
Pirus 4
Suliiman T 1 T T
accuracy = I 100 % = gx 100% =
35%

3.3.2 Testing K-Nearest Neighbor with K=20

In this testing is done by testing using K-Nearest
Neighbor with K = 20 ie the ratio of training data and
test data will be used is the ratio of 6: 4. Testing
results with K-Nearest Neighbor with K = 20 can be
seen in the table below:

Table 2 Confusion Matrix With K=20

Badar | Ciok | Giok | Giok | Giok | Mersh Peab | Firws | Sulsimam
besi bijsw | bitam | merah | putin | siam | Pomcamarma | seribw

Badarbesi 2 1 !

Giok hitsm 1 1 1

Sulaiman T ]

2+4+1+3+4+2+1+4+3+3
40

accuracy = x100% =

j—;x 100% = 67,5 %

3.4. Conclusion Testing

Based on From the testing that was done then
didapatkanlah conclusion that K-Nearest Neighbor
can classify images with input statistical data directly
comparing the closest distance to the training, based
on testing with K-Nearest Neighbor with K = 1 has
an accuracy rate of 35%, with a ratio of training data
test data value = 6: 4. and testing with K-Nearest
Neighbor with K =20 has an accuracy rate of 67.5%,
with a ratio of training data test data value = 6: 4.
The more training data the greater the degree of
accuracy and vice versa.

4. CLOSING
4.1 Conclusion

Based on the discussion of the analysis, design,
implementation to the stage of testing for the Merger
Implementation Method Feature Feature Feature
Feature Order 1 and Order 2 On Citra For the
classification of agate type, it can be concluded as
follows:
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Results of testing the accuracy of the
implementation of merging methods characteristic
features first-order and second-order characteristic
features and classification using the K-Nearest
Neighbor produces an accuracy of 67.5% using K =
20.

4.2 Advice

Apart from the advantages of a software must
have flaws, and therefore for further development,
advice that can be given as follows:

Further research is expected to be able to use
other methods of feature extraction and classification
methods such as using the Decision Tree, SVM,
neural networks and other-other in order to compare
the results of the accuracy and speed the process.
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