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ABSTRAK

The level of public understanding of autistic disorders and how to handle them that still
lacking is the main reason in this study. How to know that a child has an autistic disorder or not is
generally done by manual and simple way, it done by filling out a checklist or questionnaire that
contains facts, attitudes and behaviors that often appear in children. The checklist is filled by parents
who will then be observed again by the therapist to get clear, accurate, and reliable results. The
weakness from this method in diagnosing there is an autistic disorder or not is it must involve
therapists/experts who are currently still few in number.

The purpose of this study is to make a software namely an expert system application that
able to diagnose autistic disorders in children that are tailored to the needs of parents. The results of
this study are a series of product design systems for expert systems to diagnose autistic disorders in
children including ongoing system flowcharts, computerized system flowcharts, Data Flow
Diagrams, application program flowcharts and display of application programs that have been built.
The results of designing expert system software applications are expected to be used by therapists in
diagnosing children who come to consult.
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1. INTRODUCTION

he phenomenon which is the basis of this research is that in 2011 from UNESCO data, the data

was obtained that 35 million people with autism in the world. And an average score of 6 out of
1000 people has autism. Especially in Indonesia there is a ratio of 8 out of 1000 people [1]. Public
knowledge about autism is considered still low, this has an impact that autistic people are
discriminated against while families of patients have difficulty in getting treatment for helping the
patients [2]. Some characteristics of autism behavior in children can be seen from language in
communication, reactions shown when dealing with other people, concern for the environment,
responses shown to the senses/sensory, and attitudes of inequality towards behavior development [3].
While the factors that cause autism are psychological and family factors, socio-cultural factors, and
biological factors. Biological factors include genetic factors, pre-natal, additives that pollute the
child's brain, neurobiology, and digestive system disorders) [4]. There are many features that can be
seen from people with autism, for a prominent feature in Kanner syndrome is empty facial
expressions such as being daydreaming, loss of mind and difficult for others to attract attention or
invite them to communicate [5]. There are five stages in interpersonal communication to achieve
effective communication in children with autism. The five stages are openness, empathy (empathy),
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support (supportive), positive feelings (positiveness), and equality (equality) [6]. Therapy methods
that are carried out for the success of therapy for people with autism can be done by means of
behavioral therapy, speech therapy, occu therapy, remediation therapy, play therapy, music therapy,
visual therapy, and togetherness therapy. In addition to these therapies, it can also be done by giving
special attention, training and education. So that the child is able to develop himself in
communicating and interacting with his friends [7]

In various big cities whose people are relatively modern and always keep abreast of the
times, the term autistic disorder is well known. On the other hand, in small cities like Blitar,
understanding of autistic disorders is still very lacking. One of the institutions specifically dealing
with autistic disorders in Blitar is Whising Kids. The process of diagnosing and handling is still
done in simple way and uses manual methods. It done by filling out a checklist or questionnaire that
contains facts, attitudes and behaviors that often appear in children. The checklist is filled by parents
who will then be observed again by the therapist to get clear, accurate, and reliable results. The
manual process in diagnosing autistic disorders that always requires experts/therapists causes the
system have many shortcomings and weaknesses. So, it needs to have a software application system
that can replace the role of expert/therapist in diagnosing autism disorders in patients. This expert
system will also be able to provide direction and solutions for parents of patients in handling them.

The purpose of this study is to design and build an expert system to diagnose autistic
disorders in children. The design of this expert system is hoped can help parents to know the
symptoms of autism early and how to deal with symptoms of autism without having to meet and
consult an expert.

2. RESEARCH METHODS

This study used research and development methods where the result of the research is an
application design that is able to provide alternative solutions and provide facilities for existing
systems. In this study, the following steps were taken :

2.1.Data Collection.

Data collection is the initial stage in the research method. Where the data used is in the form of
primary data and secondary data. Primary data includes symptom data obtained directly from
experts and from parents. The experts in question are therapists who are experts in diagnosing
autistic disorders. In addition to the common symptoms that are often faced by children, also
gather information about the description of the system or procedure that must be done by
experts/therapists in the process of diagnosing children who have autistic disorders, until the
handling process. Primary data collection is done by conducting interviews and observations of
the system that is running at whising kids in the Blitar City. Besides primary data, secondary
data is also needed. Secondary data was obtained to supplement the primary data that had been
obtained by digging information through reference books and several previous research journals
related to autistic disorders

2.2.Data Analysis and System Needs,

Primary data and secondary data that have been obtained from the stages of data collection need to
be analyzed to get the main problem to be solved. Where the problems faced by parents are
difficulty detecting early on autism disorders since early stage. Basic knowledge about autism in
the parents is very lacking, especially to recognize symptoms and provide therapy/treatment
periodically from early. To be able to find out more about symptoms, signs and therapy in order
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to be able to take steps and decisions early on dealing with autistic children, there is a need for a
system that adapts the knowledge of an expert in autism. Based on the analysis of the problems
above, then through this system it is expected to be an alternative choice of consultation,
detection, and companion information for parents, where the problem analyzed is about the
characteristics of autism and how to handle it.

2.3. System planning
The stages of system planning are an important part of the process of building expert system
applications. Stages in system planning include:

1. Make a system flowchart

The system flowchart in question is the flow of the old system, namely the flow of procedures
carried out in whising kids by the therapist on children suspected of having symptoms of
autism disorder. Furthermore, from the old system flowchart with deeper analysis, a new
system flowchart is created where of the weaknesses and shortcomings and constraints
encountered in the old system flowchart to repair the system into a computerized system. In
this case the conventional system will be given a solution with an expert system. This expert
system will replace the role of experts in diagnosing autism disorders in children so that in the
process of diagnosis and consultation do not need to meet and face to face with experts in
autism

2. Creating a Data Flow Diagram, this diagram is a diagram that describes the flow of data
flowing in a system of software applications. The data flow starts from the beginning of filling
in the child's data by inputting the symptoms encountered, and from this data it will be
processed so that it will produce a result of the type of autism disorder category. From the type
of autism produced by the application system, it will provide the right alternative treatment
solution.

3. Make a Flowchart program and display expert system software. This expert system program
flowchart is designed to formulate the right programming so that the flow of expert system
outputs is produced in accordance with the design and results of previous and expected
analysis in accordance with the user needs

3. RESULTS AND DISCUSSION

3.1 The running system

The running system flowchart is the flow of the system where the patient comes to the registration
counter by bringing complete patient data identity. Then the registration counter section records
the patient data. Based on the patient data base, the patient meets with an expert/therapist to
conduct a consultation. On the basis of the consultation the experttherapist diagnoses the patient
whether the symptoms resulting from the consultation process indicate the patient has an autistic
disorder or not. The flowchart of the current system flowchart can be illustrated in Figure 1
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Figure 1. Running System Flowchart

patient data

3.2 Proposed System

The proposed system flowchart is an advanced stage of the system flowchart that is running.
Analysis of the proposed diagnosis (new system). This analysis is made with the aim to facilitate
performance in diagnosing a disorder that may be experienced by autistic children. The
following is a new system flowchart for expert systems as shown in Figure 2.

New system Flowchart Diagnosed with Disease

Patient Adminitrator Expert
Patient Patient Disturbance
data data data
. input
Symptom
data
Symptom Symtom
data > )(/:Iata v —
value ;
input Data / Symtptom
— master /« weight
input .
+ iJ

Ad
% Database

A
Diagnostic Diagnostic Diagnostic
report report report

Figure 2. New System Flowchart Diagnosed with Disease
Figure 2 describes the system flow with the user administrator level. In this flow, the process of
diagnosing the disorder experienced by the patient will be explained with the help of an
14
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administrator. First the user must log in by entering a username, password, user level
(administrator). Then it will enter the main diagnosis menu. In the main diagnosis menu there is
a diagnostic option menu, a list of patients and looking for patients. On the patient list menu the
user must first enter the patient's biodata to make the diagnosis process. Then the user answers
all the symptoms that are felt by the patient. After that the program will do a diagnostic process
to save. On the diagnosis menu, the user can see and search for diagnoses that have been done
before. Logout menu to exit the system and return to the main login menu. System flow with
administrator level is complete.

3.3 Data Flow Diagram
1. DAD level 0

Zero level DAD is a data diagram that shows the flow of data in general by patient and
expert admins. This DAD level comes from Figure 2, with the data flow in the expert system
can be seen as shown in the following figure 3::

Disturbance data

Administrator

«—Diagnostic report

Expert system

Symptom data*‘

for diagnosing

autism disorders [~ SYmptom weight—

in children

Patient

. . Diagnostic report
r«-Diagnostic report 9 P

2. DAD level 1

Figure 3. DFD Level 0

DAD level 1 is a data flow diagram that refers to the flow of the previous level in figure 3. This
diagram is a more detailed description of the application process of expert systems of
autism disorders in children, where in this picture breaks down the process into several
processes including process data disruption, process data symptoms , the weighting
process, the process of patient data and the process of diagnosis. DAD level 1 is shown as

in Figure 4.
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Figure 4. DAD level 1

3.4 Flowchart programs diagnose autistic disorders

Flowchart of autistic disorder diagnosis refers to the Data Flow Diagram in Figures 3 and 4,
where the program flowchart is more detailed and detailed which better describes the flow of
the application program. The application program starts with the user entering the login input. If
the login is incorrect, the program will ask the user to log in again until it is correct. If the login
entered is appropriate, the process will continue in the diagnosis process. The appearance of the
diagnostic process begins with the display of menu options, where the user is asked to make a
choice whether to consult or not. If the user does not want to consult the application will return
to the menu. Whereas if you choose to do a consultation, the application program will display
the data contents of the child, and then the diagnosis process will display the choice of data on
the symptoms that appear in the child. From the symptom entry data, the application system
performs the process of determining the type of autism disorder category in children which are
displayed on the monitor. The flow of the expert system application program flowchart can be
seen in figure 5 below:
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3.5 The display of Expert System Applications
1. The initial display of the Expert System application is shown in the following:
Aplikasi Identifikasi Penyakit Autis

# Autis @ fon © Geila @ Peryakit @ Rule Ly Sousi (3 Logout

Selamat datang, Admin.

Identifikasi Penyakit Autis

Figure 6. The initial display of the Expert System application

2. The Display of application of symptoms autism disorders and types of autistic disorders in
children, can be shown as in Figure 7 and Figure 8. Figure 7 is a list of 35 symptoms of autistic
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disorders that may appear in a child. By selecting each symptom, the system will process and
categorize according to the choices available, so the application program will produce a type of
autism disorder according to symptom input. Figure 8 is the result of expert system software that
classifies autistic disorders according to the symptoms in Figure 7.
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Figure 7. Appearance of symptoms of autism disorders
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Figure 8. Types of autistic disorders categories

4. CONCLUSION

Based on the problems faced by whising kids in the process of diagnosing autism disorders
in children, the research process began with data collection and analysis the system requirements, so
the results of this study were the resulting design of software applications that can diagnose autistic
disorders. The design started from the design of the old system Flowchart and computerized system
Flowchart, the design of DAD level 0 and DAD level 1 and the Flowchart Application program
along with the application display diagnoses autism disorder. From this design, a software
application that has built was expected to help parents and therapists diagnose autism in children.

5. SUGGESTION

This study resulted in the design of an expert system application of autism disorders in
children that have not been tested to parents who have children with symptoms of autistic disorders,
so it is recommended to continue and develop this expert system design to make it more useful.
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