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ABSTRACT

Dengue Hemorrhagic Fever is a disease that is quite popular in Indonesia. Judging from the large number
of patients infected with the disease and not a small number of patients died diie to not being helped immediately.
Lack of public sensitivity to the symptoms of dengue hemorrhagic fever is what ultimately causes many casualties,
due to late getting medical treatment. Thus, accurate analytical skills are needed in assisting the patient diagnosis
process. The Backward Chaining method is a chain that is traversed firom a hypothesis back to the facts that support
the hypothesis, and the Certainty Factor is a method to prove whether a fact is certain. The system can be run if the
user enters the symptoms experienced and provides a confidence value for the symptoms they are experiencing and
then gets a diagnosis and a solution.
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1. INTRODUCTION

Dengue Hemorrhagic Fever is a disease that is quite popular in Indonesia. Judging from the large number of
patients experiencing the disease and not a few casualties due to helplessness. Dengue Hemorrhagic Fever is an
infection caused by the Dengue virus. Dengue virus is transmitted by mosquitoes, especially Aedes aegypti
mosquitoes.

The outbreak of Dengue virus was caused by a lack of attention to the environment around the residence so
that many Aedes aegypti mosquitoes breed. When a person is infected with the Dengue virus, the patient will not
immediately show the symptoms, but after an incubation period of approximately 3 days after being infected, the
patient will show symptoms such as fever, dizziness and so on. Lack of sensitivity to the symptoms of Dengue fever
is what ultimately causes many casualties due to late getting medical treatment. Because of these problems, an Expert
System was compiled using the Backward Chaining and Certainty Factor methods.

The Backward Chaining method is a chain that is traversed from a hypothesis back to the facts that support
the hypothesis. Another way of describing Backward Chaining is in terms of objectives that can be fulfilled by
fulfilling sub objectives. Backward Chaining can also be interpreted as reasoning starting from the highest level to
build a hypothesis, down to the lowest level facts that can support the hypothesis called top-down reasoning. Arhami
(2005: 115). Backward Chaining is one a branch of arfificial intelligence or artificial intelligence, as well as methods
that can be used in an expert system to determine the point of trouble like an expert. Certainty Factor is a method to
prove whether a fact is certain or uncertain in the form of metric 2
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usually used in expert systems. This method is perfect for expert systems that diagnose something that is
uncertain. (Joseph Giarratano, 2004).

Based on the above background, a computer application is needed that can make it easier for users to
diagnose symptoms of the disease being experienced, so with a consideration the authors conducted a diagnostic
research for Dengue Hemorrhagic Fever with the title "Expert System for Diagnosing Dengue Hemorrhagic Fever
(DHF) Using the Backward Chaining Method. and Certainty Factor ™.

2. BASIS OF THEORY
2.1 EXPERT SYSTEM

An expert system is a system that adopts knowledge from humans (experts) into computers, so that computers
can solve problems like an expert (Sri Kusumadewi, 2003).

2.2 BACKWARD CHAINING

Backward chaining is a search strategy in the opposite direction of forward chaining (Forward Chaning).
The search process starts from the goal, namely the conclusion that becomes the solution to the problems at hand. The
inference engine looks for the rule rules in the knowledge base whose conclusion is the solution to be achieved, then
from the rules obtained, each conclusion is traced back the path that leads to that conclusion. If the information or the
value of the attributes that lead to this conclusion is in accordance with the data provided, then the conclusion is the
solution that is being sought, if it is not appropriate then the conclusion is not the solution being sought. Traceability
starts the search process with a goal so this strategy is also called goal-driven.

2.3 CERTAINTY FACTOR

Certainty Factor (CF) is to accommodate the uncertainty of thought (inexact reasoning) of an expert proposed
by Shortliffe and Buchanan in 1975. An expert (for example a doctor) often analyzes existing information with
expressions with uncertainty, to accommodate this we use certainty factor (CF) to describe the level of confidence.
(T. Sutojo, 2011)

In the implementation of certainty factors to assume the degree of certainty of an expert on a data. This
concept is then formulated in the basic formula as follows:

CF[H,E] =MB[H.E] - MD[H.E]
Information :
CF = Certainty factor (certainty factor) in hypothesis H which is influenced by facts E

MB(H.E) = measure of belief (measure of confidence) towards hypothesis H, if E evidence is provided (between 0
and 1)

MD(H,E) = measure of disbelief (measure of confidence) on evidence H, ifevidence E is provided (between 0 and 1)
Hipotesa = Hipotesa

E = Evidence (event or fact)

CF[H.E]1= CF[H] * CF[E]

Information :

CF(E) = certainty factor evidence E being influenced by evidence E

CF(H) = certainty factor hipotesa assuming evidence is known with certainty, namely when CF(E.e) =1

CF(H,E) = certainty factor hipotesa which is influenced by evidence e is known with certainty.

Certainty Factor for a rule with a similar conclusion (similarly concluded rules) :
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CFcombine CF[H,E]1.2 = CF[H.E]l + CF[H.E]2 * [1-CF[H.E]1]

CFcombine CF[H,E]old,3 = CF[H,E] old + CF[H,E] 3 * (1-CF[H.E] old]

To calculate the percentage to disease, the equation is used: CFpersentase= CFcombane* 100%
3. RESEARCH METHODOLOGY

3.1 Problem Analysis

Lack of sensitivity to the symptoms of Dengue fever is what ultimately causes many casualties due to late
getting medical tfreatment.

3.2 Data Analysis

The data used in this system is data from Dengue Hemorrhagic Fever symptoms and disease which consists
of 23 symptoms and 3 disease diagnoses.

3.3 Main Function of the System

The main functions of this system are:

1 Can determine the diagnosis of Dengue Fever.

2. Can provide information to users about solutions to Dengue Fever.
3.4 Flowchart System

The system flowchart is a depiction of the steps and sequence of procedures from a program. Flowcharts help
analysis and programmers to solve problems in program operation, in other words, flowcharts are a description of
the process flow of a system. The following is an overview of the system flowchart used.

Figure 1. Flowchart System

3.5 Entity Relationship Diagram (ERD)

Entity Relationship Diagram or ERD is a diagram that describes the arrangement of tables and their
attributes and determines the relationships between tables. ERD also explains the relationship between attributes
and tables, where attributes have a function to describe the characteristics of the table. The following is an image of
the ERD used in this system.
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Figure 2. ERD System

3.6 Data Flow Diagram (DFD)
Data flow diagram abbreviated as DFD or data flow diagram is a diagram that describes the flow of data in
a system. In this system, there are several DFD levels which are described below.

3.6.1 Data Flow Diagram Level 0 (DFD 0)
DFD Level 0 is describing a diagram that can represent all processes contained in a system. DFD level 0 of
the system used in this final project is described as follows:

/
Diata Uzer

Data Gajala

Data Fervakit

Figure 3. DFD Level 0

In the diagram above, it consists of 2 traffic or system users. The admin entity enters data such as disease
data, disease symptom data, disease rule data, and solution data. While the user entity selects the disease data, then

the system provides the results of the disease solution.

3.6.2 Data Flow Diagram Level 1 (DFD 1)

Figure 4. DFD Level 1

In Figure 4, the data flow through DFD Level 1 explains the data flow from the admin and from the user. From the
diagram, it can be understood that the admin logs in by filling in the username and password, if the username and
password are valid it will display the admin page. On the admin page, you can input symptom data, disease data, and

rule data.
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Users can consult through the system by inputting user data, symptom data and disease data. The data will be
processed by the system by matching the user input data with the rule data formed from the symptom and disease data
inputted by the admin. During the consultation process, a diagnosis of dengue hemorrhagic fever was produced.

4. INTERFACE IMPLEMENTATION

User Interface (User Interface) is a communication mechanism between the user (user) and the system. The
user interface (User Interface) can receive information from the user (user) and provide information to the user (user)
to help direct the path of tracking problems until a solution is found. Here are some examples of how the User Interface
form looks on this system :

4.1 Main admin page

This page serves to display all access rights to the program including masters and consultations. And can add, change
and delete diseases, symptoms, solutions and rules. The display can be seen in Figure 3.

_ - Sistem Pakar DBD ,

na s

Figure 5. Admin Main Page View
4.2 Main Page

In Figure 6. is a display of the main page which functions to display all information and general features related to

the system.
- = Sistem Fakar DBD L)
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Figure 6. Main Page View

On the main page there are buttons that are used to access other pages as described below:
A. Admin Login

Serves to access the admin page..
B. Main page

Serves to return to the main page, and displays general information.
C. Consultation

Serves to access the consultation page.
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5. Risults and Discussion
5.1 System Testing

The purpose of testing this system is to determine whether the diagnosis of Dengue Fever has determined
an accurate result.

5.2 Testing

In table 1, testing was carried out by inputting the symptoms of the tea plant and the patient's suspected
disease, testing was carried out using the Backward Chaining method. In table 2 the test is carried out by inputting
the user's belief value about the symptoms experienced based on the results of the previous method's diagnosis, testing

is carried out using the Certainty Factor method.

Table 1 Testing Backward Chaining

| Testing Backwad Chaining
Suspecte | Test
No ?h’;‘t:lgt:;nu: d Results
existing | Backward
Disease
Headache
Dengue Fever
Whole body (PO1) with a
pain(mialgia) | (P01) percentage of
Dengue [33%
Nausea fever
Dengue
. 02 Hemorrhagic
There are (P02)

Fever (P02)
dengue Dengue it
sufferers Hemorrha| V2 2
=0 . - percentage of
inside gic Fever 9%
radius 200 -
meters from
vour location
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Table 2 Testing Certainty Factor

Pengujian Ke Certaing Factor
CF= CFeombme
CF | Jawaban Lzer = CF[HE).2
Desza Dengne Paker | CF User CF_patar® | _oopy —oFs
CFUser | wqorn
g |Dmemimgsl [T 100] Tidek 0 2,240
2-7 hari
and |Sactkepala |04 |06 culep valde 024 0240
Nyen rero-
orvital (di 0,0 | Tidak 0 0,696
=4 | pelakamg bols |
maa
g | Yeisend | 06 _yakin | 0,6 0,606
badan (Miaiy
and | Nyeri sendi 1 0,0 | Tidak 0 0,768
g |Mmalamudm o 106 | ool valam | 024 0,769
Foam
=4 | ulitbimik o4 |00 Tidak 0 0,769
merzh pada kulit
Fasa lemah 0,0 | Tidake 0 0,76
=d badan 0.6
Pendaraban
and | ringan ( dani 08 0,0 | Tidak 0 0,815
Fust, chme dil
Cadpy
amd | dengue di 06 |10 amgat yalam | 02 0815
daersh yang
nd
=d | Temezorokam |7 0,0 tdak 0 015
sakit ’
ad M..bm.: 06 |00 ntdak 0 0,813
Merah)
Then | Demam Dengue
Hasil Akhir (CFoldterakchir 100%) [E5%

In testing using the backward chaining method, there are several symptoms that occur and the suspected
disease that is experienced is headache, whole body pain (myalgia), nausea, there are dengue sufferers within a radius
of 200 meters from your location, and Dengue Fever, Dengue Hemorrhagic Fever. , the results of the test revealed
Dengue Fever with a percentage (33%), Dengue Hemorrhagic Fever with a percentage (29%).

In testing using the Certainty Factor method is a continuation of the previous method where all the symptoms of the
disease that has the highest diagnosis will be displayed, then the user enters the confidence value of each of the
existing symptoms, the results of the test issue a certainty value from the diagnosis of dengue fever with a percentage
(81.5%). The following is the output of the program shown in Figure 7 and Figure 8.

Figure 7 Consultation Results

RO T —

DATA YANG DINBUTSAN

KETERANGAN

HASIL PENYARTT

==
Backward Chaining

GEJALS YANG DINFUTKAN
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HETERANGAN

Figure 8 Consultation Results Certéiﬁ’ry Factor

5.3 Test Analysis
This test analysis aims to measure the suitability level of the system by manual calculation testing that has
been done.

5.3.1 Backward Chainig

Analysis of the backward chaining test results, there are several symptoms that occur and the suspected
disease that is experienced, namely headaches, body pain (myalgia). nausea, there are dengue patients within a radius
of 200 meters from your location, and Dengue Fever, Dengue Hemorrhagic Fever, the rule rule 1, rule 2, the results
of the test issued Dengue Fever with a percentage (33%), Dengue Hemorrhagic Fever with a percentage (29%), with
a level of conformity, namely.

Table 3 Test Analysis Backward Chainin

. Input Gejala & Diagnoza Diagnosa E
Penzujian : Eesesnaian
Penyakit Rale Backward
Geesala - - Penyalat
-Sakit kepala Dremam
- Nyeri zelumh Rule 1 Dengue S
badan (mialgis) (POL)
-zl dengan
- Terdapat perzeatase
penderita DED 33%
dalam radinz 200
L meter dari lokas - Penyalat
anda Demam
Penyakit - Berdarah
-Demam Dengue Dengue Sesuai
-Demam Berdarah Rule?2 (PO2)
Dengue dengan
perzentaze
8%

5.3.2 Certainty Factor
Based on Table 2 and Figure 8, it is found that the system output and manual calculations have the same
result, namely 81.5%, so it can be concluded that the suitability value of the test is appropriate.
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6. CONCLUSION AND SUGGESTION

6.1 Conclusion

From the results of the research in the previous chapters on the Expert System for Diagnosis of Dengue Fever
By using the Backward Chaining Method and Certainty Factor, several conclusions can be drawn as follows:

[1] Based on the system testing that has been carried out, it shows results in accordance with manual calculations.

[2] The implementation of the backward chaining method can help the user to get facts about the symptoms of the
disease based on the inputted symptoms and suspected diseases, and the use of the Certainty Factor method can
support and strengthen the diagnostic results of the previous method.

[3] From the tests carried out on the user, it is found that the dengue diagnosis system can be applied and accepted
by the user / patient with an average value of the Easy Use Testing result of 97%.

6.2 Suggestion
With the completion of this final project, it is hoped that it can be further developed with the following
development suggestions:

[1] Itis recommended to develop this system more broadly for disease coverage. Given that there are also diseases
that often appear together with dengue fever and have similar symptoms.

[2] Need to be assessed by an expert if adding a diagnosis of disease and symptoms. It needs to be updated regularly
by experts so that the application is always updated about the latest diseases and symptoms.
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