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Preface

The 2nd ICIEVE 2017, the Intemational Conference on Innovation in Engineering and
Vocational Education, held on October 25-26, 2017 mt Aryaduta Hotel, Manado, North,
Sulawesi, Indonesia, is hosted by Universitas Pendidikan Indonesia (Indonesia), Universitas
Negen Manado (Indonesia), and Rajamangala University of Technology Thanyabun
(Thailand).

The conference was a platform for scientisis, scholars, engineers, industrial professionals, and
rescarchers to exchange, share, and discuss their innovation, experiences, rescarch works and
problem solving techniques in all issues in engineering and vocational education.

The participants of ICTEVE 2017 were from around the world with a variety of background,
mcluding acadermics. industry, und even well-known enterprise. In general, there were 140
papers discussing such various topics as engineening and technology innovation (mechanical
engineering, chemical engineering, civil engineering, etc.), engincening education (basic
science in engineering educaton, engineering education reforms, new technologies in
education, etc.), and vocational education and training (industry-driven training programs and
collaborations, lifelong learming - reskilling and upskilling, government and policy, etc.).

We would like to thank all of those who helped and supported ICIEVE 2017. Each individual
and mstitution's support was very important for the success of this conference. Specifically. we
would like to acknowledge the advisory board, scientific committee, and organizing committee
for their valuable advice, help, suggestions, and support in the organization and helpful peer-
reviewing process of the papers. This year, we would like to express our decpest gratitude for
all the co-hosts of ICIEVE 2017, UNIMA, Indonesia, and Rajamangala University of
Technology Thanyabun, Thailand for the collaboration. We would also extend our best
gratitude to keynote speakers for their valuable contribution for sharing ideas and knowledge
in the ICTEVE 2017.

We sincerely hope that ICIEVE 2017 will be a forum for excellent discussions for improving
the quality of research and development in relation to innovation in engineering and vocational
education. We also hope that this forum will put forward new ideas and promote collaborative
rescarches among participants. We believe that the proceedings can serve as an important
rescarch source of reference and the knowledge Indeed., the procecedings will lead 1o not only
scientific and engineering progress but also other new products and processes for better science
and technology in vocational education.

The Editors

Dr. Ade Gafar Abdullah

Dr. Eng. Asep Bayu Dani Nandiyanto
Dr. Isma Widiaty

Dr. Verry Palilingan, M. Eng
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Abstruct. Expert System is a system that seeks 1o adopt human knowledge to the computer, so
that the computer can solve problems which are usually done by experts. The purpose of medical
expert system s to support the diagnosis process of physicians. It considers facts and symptoms
to provide diagnosis. This implies that a medical expert system uscs knowledge about discases
and facts wbout the patients to suggest diagnosis. The sim of this research is to design sn expert
systemn application for diagnosing cye discases using forward chaining method and to figure out
user acceptance to this application through usability testing. Eye is sclected because it is one of
the five senses which is very sensitive and important. The scope of the work is extended w 16
types of eyc discases with 41 symptoms of the disease, arranged in 16 rules. The computer
wopmmghummlnywwmcnwpmpmin;hmmmdMySQst
Relational Database Management System (RDBMS). The results obtained showed that the
expert system was able to successfully diagnose eye discases corresponding 1o the selected
Waﬂaedquyﬂthmwdwimwwmyum;mm:wm
system for diagnosis cye discases had very good rate of usability, which includes learnability.
efficiency, memarability, errors, und satisfaction so thut the system cun be received in the
operational environment,

1. Introduction

One of the medical problems occurring recently 1s the imbalance between the number of patient and the
number doctor, Limitations of an expert (doctor) sometimes become an obstacle for people who will
consult to get the best treatment solution associated with the discase suffered. [n addition, most people
are not trained medically so they do not know what to do when they experience symptoms of illness. It
is unfortunate when the symptoms which can actually be dealt with carly develop into a more senous
discasc due to lack of knowledge. People can obtain knowledge about health from books or intermet
sites. However, it is not casy 1o leam that way because it takes a long time. In addition, these sources
cannot diagnose types of discases as the doctors do. In this case, expert system is presented as an
alternative in solving the problem.

Expert system s software designed specifically based on Artificial Intelligence, where the system
seeks (0 adopt human knowledge to the computer so that the compuler can solve a particular problem
by imitating the work of the experis. Expert systems development requires knowledge acquisition
from people, mvolving both knowledge engineers and application domain experts in specialist
interactions with computing systems. Expert systems may be used to provide support and advice
to & user of any complex information system and hence to improve the human-computer interface
[t}

() | Comtent from ks work nssy be ssed under the terms of the Creasivs Conmuons Austhution 10 licence Amy further distribution
of this work must maintain sarbution 10 the authorfa) snd (he title of the work, journal citation sad DOL
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There are different arcas in medicine where an expert system has been designed and implemented 10
profers solution to health status stability in human. Among these diverse arcas includes an expert system
for Eye, Skin, Pregnancy, Blood Disorder and several other human diseases. In previous study, Naser
and Zaiter 2] in their research work for eye expert system, they used CLIPS language m thew rescarch
thereby serving as a tunnel to the inner workings of the body. The scope of the expent system is the
following eye discases: Discharge from the Eye, Bulging Eye, Double Vision, and Drooping Eyclid
(four types of cye discascs) [2]. Also, Gudu ct.al [3] in their research for expert system (o diagnosis and
treat hypertension in pregnancy stated that the diagnostic and treatment expert system for hypertension
in pregnancy has so far remained ut the testing phase of its life cycle and 1s yet to be implemented [3].

Ayangbekun et al [4] develops an expert system for diagnosing brain discases, using the C# NET
programming language and Microsoft SQL Server 2012 served as the RDOBMS. From the study, this
application serves as a model tool that will enable hospitals to effectively monitor patients medical
records without ambiguity [4]. In addition, Ayangbekun et. al [5 ] also developed an expert system for
diagnosis of blood disarder. There were two hospital which was taken as the casc study of the rescarch.
The information was gathered from the hematology department and the blood department of the two
hospitals respectively. The information gotten was analyzed and manipulated based on the symptoms
and causes of the blood disorders and then tumed into rules for casy programming into the computer
[5).

This study simed to design an expert system application for diagnosis of cyc discases using forward
chaining and analyze the level of user acceptance to this application through usability testing. The scope
of the study is extended to 16 types of eye discases with 41 symptoms of the discase, arranged in 16
rules that were called the Rule-Based System.

The main contribution 1s the experts system for diagnosing eye discase has become an expert
knowledge sharing tool to be used by other medical personnel who are not specialists in diagnosis of
eye discases, especially for hospitals that do not have an ophthalmologisi. The rescarch’s novelty is the
cxpmsystunhawdonwcbuulusafricndlysothnunbcaocmcdbycvcxyoncwhatmm
whenever easily and using PHP programming language and MySQL as the Relational Database
Management Sysiem (RDBMS). The advantage of this rescarch is as & guide for the patient in taking
imitial action if they know the possibility of suffening eye discase (early detection).

2. Literature Review

2.1 Basic Concepts of Expert System
Expert system is a picce of software programmed using Artificial Intelligence (Al) techniques. Such
systems use databases of expert knowledge to offer advice or make decisions in such areas as medical

diagnosis and trading on the stock exchange [6]. An expert sysiem is a system that employs human
knowledge captured in 4 computer to solve problems that ordinanly require human cxpertise. Expert
system secks and utilizes relevant information from their human users and from available knowledge
bases in order to make recommendations. With the expert system, the user can interact with a computer

to solve a certain problem. This can occur because the expert system can store heuristic knowledge [2].
Generally 1o develop an expert system, a rule based method is required to analyze and compute the
knowledge basc [7].

2.2 System Architecture

Expert system consists of domain expert, designer, inference engine, knowledge base, user interface and
user. There is relationship between these subdivisions which makes it expert system. The domain expert
1s connected to the knowledge base in order 1o give rules and fact. The domain experts are normally the
expert in the body or field The knowledge base stores the rule and fact collected. The knowledge base
is also connected (o inference engine in which is used to process the rule 1o deduce another set of rule
or fact. The inference engine is normally designed by the programmer or designer. The inference engine
15 then connected to the user interface in which is used to collect data from the users. This is also
developed by the designer. This trend can also be followed backward. The user interface gives
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infmﬁonwlhcinfmmgimmdthcknwlodgcbuel’mmcrdmmbcprocasul. Also for the
tnowlcdgcbluupdlm.ancedmmnmdwdaminapmismded. All this can be represented below

(Figure 1) [4].

EXPERT SYSTEM
Infarence
Description of Engine
new cases
User
User Interface

Advice | Knowledge Domain
Ewbn:; base Expen

Figure 1. Expent System Architecture

2.3 Medical Knowledge

The medical knowledge of specialized doctor is required for the development of an expert system. This
knowledge is collected in two phases. In the first phase, the medical background of cyc discases 15
recorded through the creation of personal interview with doctors and patients. In the second phase, a set
of rules is created where each rule contains in IF part that has the symptoms and in THEN part that has
the discase thut should be realized. The inference engine (forward chaining) is 2 mechanism through
which rules are selected to be fired. It is based on a pattern matching algorithm whose main purposc is
to associate the facts (input data) with applicable rules from the rule base. The search is done by using
rules whose premise matches the known facts to gain new facts and continue the process until the goal
is reached or until there is no more rules whose premuses match the known facts as well as the facts
obtained. Finally, the eye diseases are produced by the mference engine [2].

3. Research Method
Rescarch procedures consist of: preliminary study, data collection, data analysis, system design, system
implementation and evaluation, and drawing conclusion.

Preliminary Study. At this stage, the authors collected information, study materials and data sources
relaled to expert systems, forward chaining methods, rule-based reasoning, the types of eye discases i
humans, symptoms of cyc discases and treatment or preventive solutions.

Data Collection. Data sources used in expert systems to diagnose cye discases in humans include
data of the type og cyc discase, cyc discase sympioms, discase information and solutions provided. The
data required in this study were obtained from Literature Study and Consultation/interview with expents,
in this case ophthalmologst,

Data Analysis. Based on the collected data, the rescarcher conducted following analysis steps: (1)
made a list and coded eye discases along with symptoms. This expert system software can diagnose 16
types of cye discases with 41 symptoms of the discase; (i) Made Rule-Based System. In order to
recognize the type of eye discase, rules in expert system tracing arc required. There are 16 Rules and a
forward chaining hierarchy called the Rule-Based System.
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System Design. The design of this system includes design process described by using decision tree,
context diagram explaining the relationship between input / output between system with outer world,
dats flow disgram (DFD), the design of the database and user interface.

System Implementation. The activitiy performed at this stage was the progrmmming or coding. This
stage was the translation of the design into the form of computer programming language. This rescarch
employed PHP programming language.

System Evaluation. The evaluation of this expert system uses usability testing. This cvaluation sims
to find out how casy an interface can be used by the user so that the system can be accepted in the

operational environment [6].

Preliminary Study
1. Forward Chaining Method
2. Rule-based Reasoning
3 Types, symptoms of eye diseases and
treatment of preventive solution .
v
Emm]
v v
Literature Study Interview with Expert
Dats of and symgtoms of disease
mmwumzn {Ophthalmalogist)
| |
!

Data Analysis
1. Giving code the types and symploms of sach sys dessass
2 Creating a Knowleoge Tabie
3 Creating a Rule-Based System (Knowiedpe Represenstion)

'

System Design
1. Process design (Dedision Trea)
2. Context and Data Flow Diagram
tamm

v

r )

Implementation
memm,

r

[ System Evaluation (Usability Testing) J

[ Conclusions |

Figure 2. Research Prosedure
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Table 1. Plot of Usability Aspects

Aspects of Usability

Questiom

. ew you ably to recogriee from the Home Meny
it thes apphCation m an espert yystem In
Aagrows wye Oevaws

e
2. Aewyou .m-cuul-lu-.

2. Aftar regetenng, are you able 1o anawer
question related to symptoms presented by the
apphc atiorn throegh Conmutaton Mera

4. Are you abde to abtan nal Aagnoes
he type Cf Ssesse, Jymplons,
prevention snd sehutsan affered by the systems

5. Are the letters and teats o the welh coadabie
6. A e symBols sany 10 undeestand?
7. 1n the coler dewgn comiortable to see™
B Aew you atle to fred the logn form?
B, Arw you sbie e access miormaton at sach page? .
10, Aew you atie 1o recil e aned vees from e -
wed) alter not umeng the spphcation for & wide
o

Laam = L samabitty 4~ ificiescy Men = Bemaablity ©o = Enon Sa » Sefisfection

Usability is the degree of a software's ability to assist users in completing & task. The initial step of
this usability testing is to provide some tasks to the user when interacting with the system being tested.
These tusks are assigned 1o 30 respondents who are accustomed to using Web Browser features. These
tasks are used as ‘means of interaction’ in usability measurements [8).

After he users had completed all of the tasks, the researcher distributed the questionnaire contaming 10
questions representing the five aspects of usability. Users completed the questionnaires based on thewr
experiences (what they saw and felt) during the completion of the tasks.

Each question of the questionnaire smed to figure out usability level according to user acceptance,
which would be assessed on a scale of 5 [9]. The questions given in this questionnaire can be scen in
Table 1. According to Jacob Niclson [10], aspects of usability testing includes five points, namely:

1) Leamability, describes the level of user convenience to complete basic tasks when they first see or
deal with existing systems.

2) Efficiency, explains how quickly users can complete the tasks when they first leamn the system.

3) Memorability, explain the level of user convenience in using the system afier not using the system
for a while.

4) Errors, describes the possibility of crrors or mistakes made by users and how casily they can
overcame them.

5) Satisfaction, describes the level of user satisfaction in using the system that has been made.

The plot result of the five aspect of usability above on the 10 questions of questionnaire can be seen
i Table 1.

Conclusion. A conclusion will be drawn from the results of these evaluations based on the results of
testing (usability testing) of the expert system.
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4 Results and Discussion
4.1 Resulls

Rl g A7 axh e sewhey |

Figure 3. Main Mecnu lnterface (Home Menu)

This research results in a web-based expert system that can recognize the type of cye discase in
humans based on the symptoms expericnced by patients. This system performs analysis based on the
dislogue between the system with the uscripatient. The web-based expert system of cye discasc
diagnosis is designed by using PHP programming language and MySQL for database processing. Figure
3 is the main display image of the eye discase diagnosis expert system.

e VAT A i A — ey ®
Bz A ® sde T

-
At VLU ke e s Arses il sa isE ]
S (LA ® Al TR
— — —— —
S YTV T — e e o
e AT AAE e s S LT TEs tevaad el s e
et —
e (T W Sl TIDAK ’ R
e
- [Pr——
BT | e
= - - amm s B e
o VAT A bt mecabe Alee p— ! : — m— -t
* B WA el (TIDAR T . e —
- —— e 20 s B ek LM STV W BN VRS Ay e s
a—— ! . s = - — e 00 § L@ s @ vt G g ® Pwie
—- - —e e e — - ——
A e B | | b 44 ey . bew -
s Sl Al e Ve —— & — " ——— Ve e e @y e b
Y — e | AL B e @ e S ey e 0wy | A=y
- S 4 S N— 0 —
= T —— —c—— ot 4} — S
A LLEN el morgmes Y e s = 3
* e 04 ST o -
= £ P e
. 2 ¥ 5 T
Figure 4. Consultation Application Form Figure 5, Diagnosis Result

Prior to consultation on the consultation menu, the patient is expected to fill out registration form
first 50 that cach patient will be in the database mformation. The patient cannot enter the consultation
application window (Figure 4) before registration. To answer the questions, the patient (user) can
directly select True (YES) or False (NO) options as shown in Figure 4. Then, the system will infer the
type of illness suffered by the patient on the Result of Eye Discase Analysis showing patient data and
results final analysis of the name of the discase, symptoms, the definition of the discase and the solutions
offered (Figure 5).
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4.2 Discussion )
The results of system evaluation through usability testing arc managed into the percentage of
questionnaire answers from 30 respondents [9].

Table 2. Usability Value Recapilulation

Usadtiity

[ V) Attribute wiue
L The interface of the expert sysiani is sasy to a3
2.  The case to register through Consultanon Menu 303
The sase of the patient to answer the question of the
3. system according 1o the symptom he / she 438
expenenced
4 The ease of the patient to obtsn the final disgnoss a9
S Resdable writings on the web pege 4.1
6. The picture symbols are easy Lo understand 3.78
7. The wolor design is comiortable (o see 3.9
8. Ease of patent to find logn form 44
9. The ease 10 access Informanon M each webpage 4.m
10. Ease of recal menus after eating the apphcation 412

Table 2 shows the values of satisfaction or user acceptance of euach attribute [9]. It can be seen that

*Easy recognition of Interface” attribute has a user acceptance value of usability of 4.32 (already above
3 or above the middle value) in the scale of 5. It means that the web application is casy to recognize by
the user from the web interface home page.

Related (o each aspect of usability in Table 2, it can be said that the application software has excellent

usability value, which includes Learnability, Efficiency, Memorability, Errors, and Sausfactuon. It 1s
shown by the value of usability result on the five attributes, which are presented as follows:

The value of the "Easy Interface recognition™ attribute of 4,32 indicates that the web has the value
aspect of Learnability.

Attribute "Ease of patient registration™ has value of 3.93; Attnbute "The case of the patient to answer
the question of the system sccording to the symptom he / she experienced™ has value of 4.38; attnbute
*The ease of the patient 1o oblain the final diagnosis™ has value of 4.29 and “the case of accessing
information on cach page” has value of 4.28. Those values indicate that the web has Efficiency aspect
value.

Auribute “Easc of patient to find login form™ has value of 4.34; the "Easc of calling back menus afier
exiting the application” has value of 4.12. Those values indicate that the web already has a
Memorability aspect.

The attribute of "Readable writings on the web page™ has value of 4.17; attribute "Picture symbols
are casy to understund” has value of 3.78. Those value mean that the web has minimized aspects of
Ervors.

overall attributes have average values above 4, indicating that the sysiem has aspects of excellence
Satisfaction.

5. Conclusions

The results obtained showed that the expert system was able to successfully diagnose eye discases
corresponding to the sclected symptoms entered as query and recapitulation of result usability value
indicates that all attributes of usability acceptance value by user have average value above 4. Therefore,
it can be said that expert system application software has excellent usability value including lcarnability,
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efficiency, memorability, errors , and satisfaction so that the system can be received in the operational
environment and it can be applied as a system that will be operated by the user.
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