
JurnalMantik 
Volume 4, Number 3, Nov 2020, pp. 1868-1876   E-ISSN 2685-4236  
https://iocscience.org/ejournal/index.php/mantik 

 

1868 

Accredited “Rank 4”(Sinta 4), DIKTI, No. 36/E/KPT/2019, December 13th 2019. 
 

 Jurnal Mantik is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License (CC BY-NC 4.0). 

Expert System to Diagnose Periodontics Disease (Gum Disease) Using K-

Nearest Neighbour Alghoritms 

 

Ahmad Fitri Boy
1
, Amrullah

2
, Egi Affandi

3 

 
1,2,3

STMIK Triguna Dharma Medan, Jalan Pintu Air I  Nomor 73 Medan, 20146, Indonesia 

 

Email : ahmadfitriboy@gmail.com
1
, amrullahmedan1@gmail.com

2
, egi.afandi46@gmail.com

3 

A R T I C L E  I N F O A B S T R A C T 

Article history: 

Received: 12/07/2020 

Revised: 22/08/2020 

Accepted: 30/09/2020 

A Technological Growth has occurred rapidly at this time.not only in the fields of 

information,industrial or education but also in the agricultural fields. 

Thereforethe sophistication of the technologywas also utilizedin order to getting 

an information about Periodontics (gum disease).Periodontics caused by poor 

oral hygiene condition.in this problem, a technique that used to diagnose 

Periodonticsdisease to be able to helping the doctors and citizens about thedisease 

is really necessary. Therefore the author will design and developing a desktop-

based applicationexpert sytem to diagnose Periodontics disease using K-Nearest 

Neighbor method.Systems will analyze someone based on the previous data of 

the patients.as a user,patients will insert a data based to their symptomps in order 

to generate not only an identification of the probabilities accuracy data but also 

the solution about this disease.this expert system was developed with K-Nearest 

Neighbor methods for measuring a  certainty value from the new hypothesis of  

new facts based on the previous consultation data records of the patient.the 

calculation of K-Nearest Neighbor methods has been generated 0.72 or 72% of 

trust value  from one Periodontics disease based on the result of consultation. 
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1. Introduction 

 

 Mouth is a very important human sense organs of humans. As well asthe other sensory organs,mouth 

has a very important function, namely as a sense of taste. Due to the importance of the oral function, it is 

always obligatory to protect the mouth to avoid oral diseases.to keep the mouth healthy, many people even 

are willing to spend a lot of money on oral care. There are several diseases that occur in the mouth, one of 

which is Periodonticst (Gum Disease). Periodonticsts (Gum Disease) are caused by poor oral hygiene. in this 

case a technique that used to diagnose Periodontics disease to be able to helping the doctors and citizens about this 

disease is really necessary. In addition to examination techniques to the doctor, there are several techniques that 

can be used to diagnose Periodonticst disease (gum disease), including the Expert System. 

Expert System is one of the artificial intelligence fields which is a system designed to imitate the skills 

of an expert in solving a problem. One of the approaching expert system methods is the K-Nearest Neighbor 

algorithm which has the characteristic of an approach to search for cases by calculating the closeness of the 

new case to the old case. In solving the problem, the K-Nearest Neighbor calculation will be used. In the 

calculation of K-Nearest Neighbor there is the term "Similarity", namely equations. 

K-Nearest Neighbor is a basic concept of geometry in mathematics which expresses the similarity of 

two objects. Two objects are said to be similar if they have the same shape. In other words, there is no 

significant difference between the two objects in a geometric manner. 

 

2. Theoritical Basis 

 

Expert system is a system designed to be able to imitate the expertise of an expert in answering 

questions and solving a problem so that it can solve problems and make decisions that are usually done like 

an expert[1]. 

Expert systems are computer-based systems that use knowledge, facts and reasoning techniques in 

solving problems that usually only an expert in the field can solve [2]. 
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3. Research Methodology 

 

Research methodology is a scientific step that is used to collect theories and matters relating to the 

research being carried out and the process undertaken to complete the research. The following are some of 

the research methods used, namely:Pengumpulan Data 

1) Observation 

2) Interview 

A. Library Research 

B. Data Analyzation 

C. System Design 

D. System Implementation 

E. Testing 

3.1 K-Nearest Neighbour Methods 

K-Nearest Neighbor is an algorithm for classifying objects based on learning data that is closest to the 

object. The K-Nearest Neighbor algorithm classifies new data whose class is unknown by selecting the 

number of k data that is closest to the new data. The class with the most number of data closest to the number 

of k will be selected as the class that is predicted for the new data. In general, the value of k uses an odd 

number so that there are not the same distances in the classification process. Far or near neighbors were 

calculated using the Euclidean distance[3]. 

KNN is included in the instance-based learning group which aims to classify a new object based on 

attributes and KNN training is used in application problems, one of which is for classification problems and 

as a learning and training function.. 

3.2 Steps of  K-Nearest Neighbor Methods 

The steps of the K-Nearest Neighbor method are:: 

A. Identificationof disease data and symptomps data 

B. Symptomps weight value Assignment 

C. Determine new cases data 

D. Determine Similarity values from each attribute 

E. Determinee Similarity values from new and old cases 

𝑆𝑖𝑚𝑖𝑙𝑖𝑎𝑟𝑖𝑡𝑦  𝑇, 𝑆 =
 𝑓(𝑇𝑖,𝑆𝑖)×𝑊𝑖

𝑛
𝑖=1

𝑊𝑖
                                                    (1) 

Description: 

T : New Cases 

S : Case in the storage of the systems 

n : attribute number from each cases 

i : Individual cases beetwen 1 to n 

f  : Similarity function attribute of i beetwen T and S cases  

W : Weight beetwen attribute of i 

 
F. Recapitulation of similarity values 

3.3 Data Analyzing 
The Periodontics disease data and symptomps data are: 

 

Table 1 

Periodontics patient data 

No Name K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 Diagnose 

1 Mela Yes Yes Yes No Yes Yes Yes Yes Yes Yes Chronic 

Periodontics 

2 Dwi Yes No Yes Yes No Yes Yes No Yes Yes Periodontics 

3 Dani Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Periodontics 

4 Anggi No Yes Yes Yes Yes Yes Yes No No Yes Chronic 

Periodontics 

5 Caca No No Yes Yes No Yes Yes No Yes Yes Periodontics 

6 Fani Yes No No Yes No Yes Yes No Yes Yes Periodontics 

7 Mina Yes Yes Yes No Yes No Yes Yes No Yes Chronic 

Periodontics 

8 Tono No No Yes No Yes Yes No Yes Yes No Periodontics 
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No Name K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 Diagnose 

9 Angle Yes Yes No No No No No No No No Periodontics 

10 Hilal Yes No No No No Yes No No Yes No Not 

Periodontics 

 
4. Result and Implementation 

 

4.1 K-Nearest Neighbor Methods process 

A. Identification of disease and symptomps data  
Table2 

Disease and Symptomps data 

No Disease name Symptomps 

1 

 
Periodontics Disease 

 Swelling of the gums 

 Gums are bright red or purplish 

 Gums that are painful to the touch 

 Gums are reduced in height, making the teeth look longer than usual 

 Cavities form between the teeth 

  Pus between the teeth and gums 

  Smelly breath 

  No good taste in the mouth 

  Loose teeth 

  Changes in teeth when biting. 

 
B. Symptomps value assignment 

Table 3 

Periodontics disease weight value symptomps data 

No symptmps Weight value 

1 Swelling of the gums 70 

2 Gums are bright red or purplish 80 

3 Gums that are painful to the touch 75 

4 Gums are reduced in height, making the teeth look longer than usual 80 

5 Cavities form between the teeth 75 

6 Pus between the teeth and gums 85 

7 Smelly breath 60 

8 No good taste in the mouth 60 

9 Loose teeth 60 

10  Changes in teeth when biting 70 

 
Table4 

Periodontics disease weight value normalization  

No Symptomps Weight value Norm. 

1 Swelling of the gums 70/715 0.10 

2 Gums are bright red or purplish 80/715 0.11 

3 Gums that are painful to the touch  75/715 0.10 

4 Gums are reduced in height, making the teeth look longer 

than usual 

80/715 0.11 

5 Cavities form between the teeth 75/715 0.10 

6 Pus between the teeth and gums 85/715 0.12 

7 Smelly breath 60/715 0.08 

8  No good taste in the mouth 60/715 0.08 

9 Loose teeth 60/715 0.08 

10  Changes in teeth when biting 70/715 0.10 

 

C. Determine new case data 

Table5 
New Patients  data 

No Name K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 Diagnose 

1 Rustam  Yes No Yes No Yes No Yes Yes Yes No ??? 
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D. Similarity values of each attribute determination 
Table6 

SimilarityValue Atribut  

Value 1 Value 2 Similarity 

Yes Yes 1 

No No 1 

Yes No 0.1 

No Yes 0.1 

 
E. Calculation of similarity values beetwen new and old case 

Calculation of new cases similarity value (Rustam) and case Number.1 (Mela) 
Table7 

New Case similarity value with new cases 

Name K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 

Rustam Yes No Yes No Yes No Yes Yes Yes No 

Mela Yes Yes Yes No Yes Yes Yes Yes Yes Yes 

Similarity 1 0.1 1 1 1 0.1 1 1 1 0.1 

Attribute a b c d e f g h i j 

 
Table8 

Weight values case 1 

Attribute Weight values Attribute Values 

K1 0.10 W1 

K2 0.11 W2 

K3 0.10 W3 

K4 0.11 W4 

K5 0.10 W5 

K6 0.12 W6 

K7 0.08 W7 

K8 0.08 W8 

K9 0.08 W9 

K10 0.10 W10 

Distance=
[ a∗w1 + b∗w2 + c∗w3 + d∗w4 + e∗w5 + f∗w6 + g∗w7 + h∗w8 + i∗w9 + j∗w10 ]

w1+w2+w3+w4+w5+w6+w7+w8+w9+w10
 

 

Distance=
[(1∗0.10)+(0.1∗0.11)+(1∗0.10)+(1∗0.11)+(1∗0.10)+(0.1∗0.12)+(1∗0.08)+(1∗0.08)+(1∗0.08)+(0.1∗0.10)]

0.10+0.11+0.10+0.11+0.10+0.12+0.08+0.08+0.08+0.10
 

Distance=
0.68

1
 

Distance = 0.68 

Calculation of new cases similarity value (Rustam) and case Number.2 (Dwi) 
Table9 

Case Similarity with case no.2 

Name K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 

Rustam Yes No Yes No Yes No Yes Yes Yes No 

Dwi Yes No Yes Yes No Yes Yes No Yes Yes 

Similarity 1 1 1 0.1 0.1 0.1 1 0.1 1 0.1 

Attribut a b c d e f g h i j 

 

Distance=
[ a∗w1 + b∗w2 + c∗w3 + d∗w4 + e∗w5 + f∗w6 + g∗w7 + h∗w8 + i∗w9 + j∗w10 ]

w1+w2+w3+w4+w5+w6+w7+w8+w9+w10
 

Distance=
[ a∗w1 + b∗w2 + c∗w3 + d∗w4 + e∗w5 + f∗w6 + g∗w7 + h∗w8 + i∗w9 + j∗w10 ]

w1+w2+w3+w4+w5+w6+w7+w8+w9+w10
 

Distance=
[(1∗0.10)+(1∗0.11)+(1∗0.10)+(0.1∗0.11)+(0.1∗0.10)+(0.1∗0.12)+(1∗0.08)+(0.1∗0.08)+(1∗0.08)+(0.1∗0.10)]

0.10+0.11+0.10+0.11+0.10+0.12+0.08+0.08+0.08+0.10
Distance=

0.52

1
 

Distance  = 0.52 
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CalculatingSimilarityValue of New Case (Rustam) and Case No.3 (Dani) 

 
Table 10 

Case Similarity with case no.3 

Name K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 

Rustam Yes No Yes No Yes No Yes Yes Yes No 

Dani Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Similarity 1 0.1 1 0.1 1 0.1 1 1 1 0.1 

Attribut a b c d e f g h i j 

 

Distance=
[ a∗w1 + b∗w2 + c∗w3 + d∗w4 + e∗w5 + f∗w6 + g∗w7 + h∗w8 + i∗w9 + j∗w10 ]

w1+w2+w3+w4+w5+w6+w7+w8+w9+w10
 

Distance=
[(1∗0.10)+(0.1∗0.11)+(1∗0.10)+(0.1∗0.11)+(1∗0.10)+(0.1∗0.12)+(1∗0.08)+(1∗0.08)+(1∗0.08)+(0.1∗0.10)]

0.10+0.11+0.10+0.11+0.10+0.12+0.08+0.08+0.08+0.10
 

Distance=
0.58

1
 

Distance  = 0.58 

The process of calculating the value of the similarity of new cases based on old cases is carried out on 

all data in the database in the system so that all old patient data get a similarity value or distance value. 

F. Recapitulate Similarity Values 

From the  calculations above , it can be seen the value of the similarity, here is a recapitulation of the 

value of closeness between cases. 
Table 11 

Recapitulate Similarity Value 

Patient No Patient Name Similarity Value 

1 Kasus 1 (Mela) 0.68 

2 Kasus 2 (Dwi) 0.52 

3 Kasus 3 (Dani) 0.58 

4 Kasus 4 (Anggi) 0.35 

5 Kasus 5 (Caca) 0.43 

6 Kasus 6 (Fani) 0.43 

7 Kasus 7 (Mina) 0.72 

8 Kasus 8 (Tono) 0.71 

9 Kasus 9 (Angel) 0.49 

19 Kasus 10 (Hilal) 0.55 

 

Based on the table above, the highest value of closeness between the old case and the new case is the 

closeness value to case 7, namely Mina. So, for new patient data on behalf of "Rustam" diagnosed with the 

disease "Chronic Periodontic Exposure" by producing a weight of similarity, namely "0.72". 

4.2 Implementation 
In order to realize a system that has been designed in an information system, other supporting facilities 

are needed in principle, commonly referred to as technical aspects, namely: 

A. Hardware 

B. Software 

C. Brainware 

1) Login Menu 

 
Fig 1. Login Menu 
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2) Main Menu 

 
Fig 2. Main Menu 

3) Old Cases data menu 

 
Fig 3. Old Cases data menu 

4) Disease data menu 

 
Fig 4. Disease data menu 
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5) Symptomps data and symptomps weight value 

 
Fig 5. Symptomps data and symptomps weight value 

 
Fig 6. Consultation Menu 
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Fig 7. Consultation Report 

 

5. Conclusion 

 

Based on the results of this study, the conclusion are: 

A. The application of the K-Nearest Neighbor algorithm to diagnose Periodonticst disease is by giving a 

values for each symptom between 0-100 for each symptom. 

B. The application design uses UML, while the application display uses a visual programming language, 

the Access database is a place to store case data and consultation data. 

C. Testing the system by implementing the calculation data in chapter 3 and the calculation results of the 

system processed by the K-Nearest Neighbor Algorithm until the system produces the same calculations 

as manual data testing 
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