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ABSTRACT

This research is to design a prototype of expert system for diagnosing dengue fever based on the
indication of disease, theory and expert knowledge). The result of the system includes all aspects of dengue fever.
This prototype uses decision tree and decision table, which provide basic knowledge for questioning user to
decide the disease and measures necessarily to be taken. This system is very useful for doctors, doctor candidates
as well as students of medicine faculty who use it as a tool to start diagnosing a disease. The system has
classified the disease structure based on basic information gathered from literature study and expert interview.

1. INTRODUCTION

Artificial intelligence computer based system
is urgently needed in human life with the purpose to
adopt identical to human capability in processing and
thinking. In using the artificial intelligence
information system, machine or system was designed
and programmed to replace (substitute) the important
role of human in finding solution, making decision,
classifying, predicting and doing some other tasks
identical to human intelligence[1]. Therefore, the
program may help people to do the task or to solve
problem since in some aspects it can replace the
human role. The purpose is to increase the quality of
human life by giving responsible for doing
inefficient, time consuming, tiring or harmful jobs to
the machine.

In the early 2006, the outbreak of dengue
fever was very surprising, as many people have
become victims. Dengue fever is a kind of disease
caused by dengue virus spreading out through Aides
Aegypti and Aides Albopictus mosquito. The two
kinds of mosquito live in almost all areas in
Indonesia with the places of 100 meter above the sea
as an exception.

It happens very often that dengue fever is
misjudged as other diseases like influenza and
typhus. The reason is because dengue virus infection
that leads to dengue fever can be asymptomatic or
have unclear symptoms. Some symptoms of dengue
fever are cough, flu, nausea, and diarrhea. The
problem can be more serious when the virus infected
the body together with other diseases like flu and
typhus. Therefore, a better understanding about
dengue virus infection, pathophisiology and clinical
observation is required. When clinical symptoms of
dengue fever are not sufficient to come to the
decision, appropriate and comprehensive clinical
check-up and supporting check-up (laboratory
testing) may help to diagnose the disease.

The increasing number of dengue cases and
the wider infected areas are caused by the
improvement in public transportation, rapidly growth
of new housing complex, lack of public awareness
on cleaning mosquito’s breeding places, spreading
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out of mosquito vectors in almost all parts of area in
Indonesia, and the existence of four types of virus
cell circulating the whole year.

To solve the above-mentioned condition, it is
necessary to create an expert system for diagnosing
dengue fever. This system can manage the problem
of the limited numbers of expert in giving
preliminary diagnose, and the expert knowledge can
reach more areas widely. Moreover, the expert
knowledge and experience can be stored to help
giving accurate and effective result of the disease.

2. DISCUSSION
2.1 Expert System Analysis

Knowledge and information required to
develop the expert system were collected from some
sources such as from experts and books about
dengue fever disease. An expert is a person who has
expertise in a certain field a person, who has
knowledge or expertise, which commonly is not
mastered or possessed, by other person. An expert is
believed can give solution to problem which people
in general are not able to do it or solve problem in a
more efficient way [2]. It is therefore the scope of
the discussion on dengue fever in this paper will not
be much related to the expert knowledge.

In diagnosing several kinds of dengue fever, a
doctor (or an expert) has to really understand the
causes and the characteristics of dengue fever so that
he is able come to accurate conclusion and he is able
to determine how to cure the disease suffered by
patient. As not all diseases can be concluded
accurately by the expert system, this system is used
as a tool to help diagnosing the early symptoms of
dengue fever.

2.2 Expert System Design

In designing expert system, some factors have
to be taken into considerations. These factors are
among others knowledge acquisition, knowledge
representation, decision table, decision tree,
knowledge-based design, data design, and screen
design.
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2.3 Knowledge Acquisition

The first step of designing the expert system is
the process of knowledge acquisition from experts.
Experts in this case are internists in Siloam Hospital,
West Jakarta. In this process, internists were
interviewed on how to diagnose dengue fever and
other kinds of diseases based on the symptoms on
and complaints from patients. The diagnosing was
made similar to diagnosing line of an expert, and
recommendation on literature about diseases in
stomach from experts is also provided.

3. IMPLEMENTATION AND EVALUATION
3.1 Implementation

This prototype has four main screens: opening
screen, patient data screen, question screen, which
consists of 25-question screen, and result screen. The
implementation of ... interface and the example case
of a patient infected by dengue fever can be seen
below.

= Bloody Dengus

Feryakit Demam Berdarah atau Dengue Hemarthaaic Fever [DHF] ialah penyakit yang disebabkan oleh virus =
denaue pang ditularkan melslui gigitan ruamuk Aedes asavph dan Aedes albopichus

Giejala pada perpskit demam berdarsh diawal dengan

5. Demam tinggi vana mendadak 2-7 hari (38 °C- 40 °C]

b. Manifestasi pendarahan, dengan bentuk : uji tourmiquet positif puspura pendarahan,
Koniungliva, epitaksis. melena, ds

=. Hepatomeali [pembesaran hati).

. Spok. tekanan nadi menurun menjadi 20 mmHg atau kurang, tekanan sistolik. sampai &0
mmHa atau lebih rendah.

. Trombositopeni, pada har ke 3 - 7 ditemukan penurunan tiombosit sampai 100000 fmr?.

[ Hemokonsentrasi. meningkatrya nilai Hematokrit

9. Geiala-geiala Kiinik lainnya yang dapat menvertai: anareksia, lemah, mual, muntah, sakit
pieni. cace ajgng can saki kdpals

h. Pendarahan pada hidung dan gu
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Figure 2. Screen Patien Data
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Tips Demam Berdar
Zodia merupakan tanaman asli Indonesia yang berasal dari daerah Irian (Papua). Oleh
penduduk setemp aman ini hiasa digunakan untuk menghalau serangga, khususnya

Pertanyaan 1/25

Apakah pasien mengalami demam ?
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Figure 3. Screen Question 1
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= Bloody Dengus 0% 11, x|

Tips Demam Berdar
Membersihkan bak air tadah hujan agar jentik nyamuk tidak berkembang

Pertanyaan 2/25

Demam pesien sudsh berlangsung lsbih dari 2
hari ?

o | e |

MNama Pasien:  Tirto kusumo
Umur Pasien: 26
Kemungkinan Terkena DBD : 96.23%

Keterangan :

Caitan pengganti adalah pengabatan yang utama pang berguna untuk memperbaik kekurangan volume
plssma Pasien yang mendenta syok akan sembub kembal apabils segera diobiati dalam 48 jam namun
jika tidak segera dictasi maka dapat berakibat fatal. Olsh karena itu perawatan dengan observasi
intensiFiuang Fiawat Intensif umah saki tipe 478 sangat dianiurkan.

Figure 5. Screen Result

3.2 Evaluation

From comprehensive evaluation on how the
system works, it can be said that the expert system
for diagnosing dengue fever disease has worked well
as after testing on some cases, this expert system has
been able to provide the diagnose in quantitative
result. It is proven that knowledge base and certainty
factor in this system can be applied in searching for
and diagnosing possibility of being infected by
dengue fever. The diagnose result of this system is
represented in quantitative form while the diagnose
result of experts provides the conclusion of yes or no
only. It can be concluded that experts try to avoid the
risk of misjudgment for being in doubt whether the
patient really gets the dengue fever or not, while the
system can give information about the degree of
certainty that a patient is infected by dengue fever.

4. CONCLUSION
From the evaluation on the use of the expert
system to diagnose dengue fever, it can be concluded
that
a. The expert system prototype, which covered
various aspects of dengue fever disease, has
been completely designed. The rules have been
developed in accordance with the expert system.
The expert system prototype was designed with
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user-friendly characteristics (can be easily
operated by user).

b. The expert system prototype has used decision
tree and decision table as a knowledge base in
asking questions to patient to find out about the
possibility of being infected by dengue fever
and the next measures necessarily to be taken.

c. There is still a possibility that the diagnose
result from the expert system has low certainty
factor. It is caused by two factors: different
perception between the set of questions and
answers provided by the expert system and the
conditions of symptoms described by user; and
the possibility that the symptoms the user has
are different from the characteristics of the
disease in general.

d. The expert system for diagnosing dengue fever
can be used by medical doctors as a tool to help
giving early diagnose or second diagnose. This
system can also be used by students of medical
faculty to get better understanding on dengue
fever disease more easily as this system has
classified the dengue fever structurally based on
the information collected from literature study
and from experts.

Some suggestions in developing this expert
system to make it more useful and effective in
diagnosing dengue fever are:

a. To add rules and new rules about dengue fever
on knowledge base.

b. It would be better to add the laboratory result on
blood testing in the tree structure of dengue
fever diagnosing to make it more accurate in
diagnosing and giving high certainty factor.

c. To make the scope of discussion on various
diseases with symptoms similar to dengue fever
wider for comparison and information.
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