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ABSTRACT

The disease that experienced mostly by the
Indonesian people is a dental disease. Periodontal
disease composed by gingivitis and periodontitis.
Two second disease have difference where if
gingivitis caused by bacterial plaque stick teeth but
teeth still strong, then periodontitis is advanced of
gingivitis disease because bacterial infection of the
teeth that can ruined teeth. The difference of second
disease cause periodontal disease difficult to
detection by people even can become fatal problem
if not handled well.

That cans detection disease of teeth, either
using image processing application. Image
processing application using gabor filter method to
texture extraction of image and algorithm K-NN to
classification class. By using image processing
application can detection dental disease since early.

The test result detection dental disease with
gabor filter and KNN get accuracy with each K=3
amount 86%, K=5 amount 82%, and K=7 amount
80%. With the test result, image processing
application using gabor filter and K-NN can
detection second disease that well so this application
can used by people to detection dental disease since
early.

Keyword: Gabor Filter Method, K-NN Algorithm,
Dental Disease, Image Processing Application,
Periodontal.

1. INTRODUCTION
1.1 Background

The disease that experienced mostly by the
Indonesian people is a dental disease [1]. Accord
result Survey Kesehatan Rumah Tangga (SKIRT) in
2004, dental disease is mostly by experienced half
Indonesian is a periodontal disease [1]. Periodontitis
by composed two diseases that gingivitis and
periodontitis. Two diseases have same that disease
caused by bacterial plaque of teeth. Difference two
diseases that if gingivitis caused by bacterial plaque
stick of teeth but still not broken so no until damage
other network. While, periodontitis disease cause

infection teeth effect bacterial plague can damage
network bone teeth and gum so cause damage teeth
[2]. The difference two dental disease, especially
periodontal cause people hard detection disease even
if handled not well then fatal problem. For solution
diseases that needed by detection dental disease that
using development technology current that is image
processing. Image processing application that
expected can detection dental disease.

For detection image that needed by extraction
texture. Extraction texture is taking feature value of
object can give information to image. One of
extraction feature to implementation by method
gabor filter. Gabor filter have excellence that can
give image information into the orientation and
frequency so can get value on detail. Accord
research using by Helsi Rosyida, gabor filter method
can detection fundus eye well in process
segmentation of retina vessels. [3]

Classification process is grouping object based
same class. One of classification method to using by
KNN algorithm. KNN Algorithm is algorithm
technique of grouping class to object with find the
closest Euclidean distance. Accord research using by
Elva Budiantara [4], KNN method can classification
image with accuracy each among 88.75% to testing
without background and 73.375% to testing with
using background. Based result research and
background then create image processing appli-
cation with gabor filter and KNN method.

1.2 ldentification of Problem

Identification of  problem exposed to
background that has not measured accuracy in
detecting dental disease using by filter gabor and
KNN Algorithm..

1.3 Intention and Purpose

Intention from research that detection dental
disease with implementation filter gabor method and
KNN.

Purpose from research that measured accuracy
filter gabor and KNN algorithm in detection dental
disease.

1.4 Research Methods
Research methods in this case that
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Image 1. Research Method

Stage research methods that
1. Make identification of problem about research
to be made.
2. Collection data to research. For research data of
in this case composed by study of literature and
study of working. Study of literature to get journal,
article, and book as reference in this case while
study of working to get other data for research.
3. Make software development for build
application in this research. The development
methods used is agile method. Using testing to get
accuracy. Stage method by composed two stage First
test training data to set feasible or not to use. Second
test testing data to get accuracy. As for functional
testing used is blackbox and equivalent-class to test
input data.
4. Make conclusion result research.

2. CONTENT
2.1 Application Overview.

This Research has proper for build image
processing application so that can detection dental
disease with using gabor filter and KNN. As for
dental disease detected is periodontitis and
gingivitis. Process application overview can be seen
on image 2 as follows.
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Image 2. Application overview of dental disease
detection process
2.2 Input Data

Input data to taken in this research is image of
periodontitis and gingivitis. Insert image is size
125x125 pixel and formatted png. After insert image
next step is using preprocessing.

2.3 Preprocessing

Preprocessing is early stage for start process
data before do extraction feature and classification.
Process implemented in thesis is grayscale and
histogram equalization.

Grayscale is process for change color image
become color grayscale. Following calculation
grayscale value to every pixel image [5].

Grayseale = (K x0.299) +(BX 0.587=) + (GX 0.114) 1)

Where
Grayscale = Grayscale value

R = Red Value
B = Blue Value
G = Green Value

As for plot grayscale can be seen on image 3.
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Image 3. Flowchart Grayscale Process

After is calculation grayscale process. Next step
is histogram equalization process. Histogram
equalization is process to smooth grayscale value
evenly forming new histogram. Histogram
equalization intend for sharpening gray equality of
image. Histogram Equalization started with
calculation gray intensity value (rk) where gray
value (k) divided by gray degree (L). Following is
equation gray intensity (rk).
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Where

rk = gray intensity value

k =grayvalue

L =gray degree value

Calculation every rk from beginning to finish
with gray value (k) from 0 to 255 and gray degree
around 255 [6].

In the histogram equalization, 0 is black value
and 1 to white value in gray scale. After determined
gray intensity value (rk), then calculation probability
appearance new pixel for new histogram. Probability
appearance (pr) pixel for gray intense value defined
by Pr(rk). Then probability (pr) of every pixel is
calculated, where amount gray pixel value that
appears at a certain intensity divided by total pixel
value. Following is equation probability intensity
value (rk). [6].

B(n)=""%
1 (3)
Where
Pr(rk) = Probability appearance new pixel
nk = image pixels value that appears at
a certain intensity.
n = total pixel value.

For begin histogram equalization, image must
already be processed in format grasycale. Next step,
histogram equalization used for smooth intensity

value in the image to equal with approach
cumulative frequency distribution.

After calculation probability appears new pixels,
next step distribute cumulative probability value to
new pixel color gray (sk). Cumulative frequency
distribution aim to calculate probability value with
equal from initial pixels to final pixels so that get
new gray value (sk) with smooth. Following is
equation every new gray value (sk) [6].

Lo

=T =X 2= 3 B
=0

Jj=0 4
Where
sk = cumulative distribution of gray value.
nj =image pixels value that appears at a

certain intensity.
n =total pixel value.
T =rktransformation value
Plot histogram equalization can be seen on
Image 4.
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Image 4. Flowchart Histogram Equalization
Process
After do this step, next step using extraction

feature.
2.4 Extraction feature Gabor Filter

Gabor filter is feature extraction method with
calculate equation sinusoid function and Gaussian
envelope function. Step use extraction feature can be
seen on image 5.
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Image 5. Flowchart Extraction Feature Gabor
Filter
First step, insert result preprocessing value from
grayscale and histogram equalization. The second,
initialization orientation degree value each amount 5
values, that is value 0, n/5, 2r/5, 3n/5, and 4x/5 [8].
After initialization orientation degree value,
next step calculate gabor filter value. Following is
calculation filter gabor value [9].
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Where

wxo = angular frequency dimension x value

oyo = angular frequency dimension x value

6n = orientation degree to parallel line gabor
function

ox = standard deviation Gausian Envelope
dimension x

oy = standard deviation Gausian Envelope
dimension y

X = coordinate point X

y = coordinate point y

With value
Xon = X €0S (On) +y sin (6n) (6)
Yon = - X €OS (ON) +y sin (6n) @)

After calculate gabor filter, next step
convolution process. Convolution is one of
technique change original image with kernel. In the
case of this research, result gabor filter to be
convolution by original image produce image result
convolution. Convolution equation operation is [6].

hx.y) =fx.¥) * glx.y) ®)

Where

h = convolution value
f = original image value
g = kernel gabor value

After using convolution, next step calculate

extraction feature value composed to two value, that

is mean and standard deviation value. Following is

equation mean and standard deviation [10].

1. Mean value
PEL
n ©)
Where

X' = mean value
Xi = amount data
n = many data value

2. Standard Deviation

_
_ |EEI:._I:IE— X ®
5= 1‘ n—1 (10)
Where

s = standard deviation
Xi = amount data
n = many data value
Calculation extraction feature is calculated as
much 5 times with value 0, =/5, 2=/5, 3n/5, and 4w/5
so that produce extraction mean value as many 5
values and extraction standard deviation as many 5
values..
2.5 Training Process
After extraction feature process, next steps
training process. Training process intend to get
training data to be made sample for testing data.
Training data that include data already process at
stage preprocessing and get extraction feature value.
Training data also inserted to database. Plot training
process in save data training can be seen on image 6.
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Image 6. Training Process
Training data to be compared by testing data
whether data is accurate or not. Training data used in
this research composed of 20 training data with
amount 10 data periodontitis and amount 10 data
gingivitis.



2.6 Testing Process

Testing process in the case of this research is used to
get testing data. Testing process in the case of this
research is used to get testing data. Testing data that
include data already process at stage preprocessing
and get extraction feature value. Testing data also
inserted to database. Plot testing process in save data
testing can be seen on image 7.

image already
ptocessed
extraction

feature

Testing Process

insert testing data
to database

testing data has
saved

Image 7. Testing Process

Testing data already insert into database to
compare with training data so that get accuracy.
Testing data is used many 100 data for in the case of
this research.
2.7 KNN Classification
After process extraction feature, Next step use
classification KNN with calculate Euclidean
distance, where with the mean and standard
deviation training data to compared by mean and
standard deviation value. Plot process classification
KNN can be seen on image 8 [11].
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Image 8. KNN Classification Process

2.8 Testing

Testing used to measure accuracy. Testing
composed to 2 stages, which are test training data
with same data and test training data with testing
data. K value used in the test is value K=3, K=5, and
K=7. Training data used as much 20 data with 10
data periodontitis and 10 data gingivitis while,
testing data used as much 100 data. Result test
training data with same data can be seen on table 1
and result test training data with testing data can be
seen on table 2.

Table 1. Test training data with same data

description | K=3 K=5 K=7
Training
data of 100% | 100% | 100%
accurate

Of the test result, concluded that training data
with value K=3, K=5, and K=7 have accuracy each
100%. Therefore, training data worth test to
detection testing data. After test training data
process, next step test testing data process. Testing
data used as much 100 data with difference data for
get accuracy. Result test testing data can be seen on
table 2.

Table 2. Testing test data with training data

Description K=3 | K=b | K=7
Periodontitis |-—ocaracy 41 36 32
not 9 14 18
Gingivitis accuracy 45 44 46
not 5 6 4
Total accuracy 86 80 78
Total 100 | 100 | 100

X jumlah akurasi
T 100% 86% | 80% | 78%

Of the test result, conclude form 100 testing
data detected as successful get accuracy with each
86 data for value K=3, 80 data for value K=5, and 78
data for value K=7. From data accuracy between
periodontitis disease detection many 41 data for
K=3, 36 for K=5, and 32 for K=7. As for gingivitis
detection 45 data for K=3, 44 for K=5, and 46 for
K=7. Therefore, accuracy percentage on test testing
data to K=3, K=5, and K=7 each amount 86%, 80%,
and 78%.

3. CLOSING
3.1 Conclusion

The Conclusion from the test show periodontal
disease detection suitable amount 86% for value
K=3, value K=5 amount 80%, and value K=7
amount 78%. From value K, value K=3 has the
highest accuracy in identification dental disease
because can detection data well. Influencing factor
in detecting dental disease is difference extraction
value standard deviation on periodontitis and
gingivitis. Along majority value K appears on testing
accuracy can affect accuracy in detection dental



disease. Result research also show increase of value
K, then accuracy decreased [12].
3.2 Recommendation

Recommendation to given by writer is append
other extraction feature because on this research.
Extraction feature mean value has same but standard
deviation value different so that happen
inconsistency between one images with another
image.
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