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Abstract 

 

One of the branches of computer science that is widely used by humans to help her work is the 

establishment of an expert system. In this study we will design an expert system for determining 

the type of spectacle lenses using a forward chaining method. In forward chaining method, 

starting with the initial information (early symptoms) and moved forward to fit more 

information to find the information in accordance with the rules of the knowledge base and 

production, and will be concluded in the form of the type of disorder diagnosis of eye disorders 

and provide solutions in the form of lenses of eyeglasses. Result from this study is that the 

match calculation of algorithm of forward chaining method between system and manual 

calculations produce the same output.  

 

Keywords: forward chaining method, the type of eyeglass lenses, eye abnormalities disorders, 

expert systems. 

 

 

1. INTRODUCTION 

 

Development of computer technology is rapidly increasing rapidly, of course, there is 

a computer technology that can solve problems that occur. One branch of computer 

science that is widely used by humans to help her work is the establishment of an 

expert system. The expert system is a system that seeks to acquire human knowledge 

into a computer in order for the computer can solve a particular problem as it is 

commonly done by experts [1]. Specialists in question here are people who have 

special skills that can solve problems that can not be resolved by the layman. Expert 

system is an artificial intelligence program that combines pegetahuan base 

(knowledge base) with inference systems. The workings of the expert system later is 

by asking questions to the user and the user is expected to answer and enter the 

answer by selecting one or more of the options provided by the system. Such 

interactions will continue until the system reaches a conclusion and provide 

diagnostic results [2]. 

 

Until now there have been several developments the results of expert systems in 

various fields in accordance expertise of someone. One example of the application of 

expert systems in the field of health, namely the application of eye refractive 

disorders diagnosis and care tips eye with web-based forward chaining method. In this 

study we will design an expert system that will produce a solution in the form of 

corrective lenses by using forward chaining. Forward chaining is a method of finding 
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or conclusion is based on data or facts leading to the conclusion. The type of system 

that can use tracking technique forward chaining, namely (1) the system is 

represented by one or more conditions; (2) for each condition, the system looks for 

some rules in the knowledge base corresponding to the conditions in the if part; (3) 

every rule can generate new conditions of conclusion requested on the part of then; 

(4) any conditions added to the system to be processed. If encountered a condition, 

the system will return to step (2) and are looking for some rules in the knowledge 

base back. If no new conclusion, this session ends [3]. 

 

In building a web-based system would require a database to store the data in the 

system. MySQL is a software that can manage the database very quickly, can hold 

data in a very large number. To generate a web page would need a programming 

language that can help in displaying the page. HTML commonly called a "markup 

language" is a set of "tags". "Tag" is used to display web pages in a specific display 

[4]. 

 

Definition of the lenses is a transparent medium bounded by two refractive surface of 

at least one of which curved so happened twice before exiting the lenses refraction. 

Types of eyeglass lenses available in several forms, ie single vision lenses (for 

nearsightedness), bifocal lenses (for nearsightedness), progressive lenses (for older 

eyes), and a cylindrical lenses (for eye cylinder) [5]. 

 

 

2. METHOD 

 

The method used building expert system for determination of type lenses glasses 

consists of four stages, namely literature, problem formulation, problem solving and 

conclusions. A literature study is reviewing the relevant literature will be used to 

collect data and information needed in research. Data taken from Wijaya Kusuma 

Optics and Optical sekaran. These data are required to be processed as input data and 

will be used in testing. Input data is a kind of spectacle lenses, eye disorders 

disorders, and symptoms of eye disorders, and the output is the result of diagnosis and 

the solutions recommended by experts. Application of expert system for determining 

the type of spectacle lenses starting with software development in the process of 

diagnosing disorders of eye disorders by using a prototype model. With this method 

of prototyping systems developer and expert specialists can interact with each other 

during the manufacturing process of the system. Prototype model will be shown in 

Figure 1. 
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Figure 1. Model Prototype 

 

In Figure 1 shows that in building a system with a prototype model requires three 

stages. The first stage is to listen to customers, the second stage of building and repair 

market, and the third is the customer test control market. 

 

Stages of development of a prototype model, namely (1) listen to the customers, at 

this stage of the collection needs of the system by listening to complaints from 

customers. To create a system that fits your needs, then it should be known in advance 

how the current system and then see what problems occur; (2) design and prototyping, 

at this stage the design of prototype systems. Prototype created a system tailored to 

the needs of pre-defined or user of customer complaints; (3) trial, at this stage the 

prototype of the system is tested by the customer or user. Then do the evaluation 

shortcomings of customer needs. Builder (developer) then back to listen to complaints 

from customers to improve the existing prototype. 

 

Examples of forward chaining implementation applied to the 10 rules stored in the 

knowledge base. The first fact that A and F is true if K also is true according to the 

rules. Examples of rules in the forward chaining are shown in Table 1 and Table 2.  
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Table 1. Sample Rules 

 

 

 

 

 

 

 

 

 

 

  

 

  

 

 

 

 

 

 

Table 2. New Facts 

Rule New Facts 

R-3 F 

R-4 G 

R-5 D 

R-6 H 

R-9 J 

  R-10 K 

 

 

The main advantages are forward chaining these methods will work well when the 

problem stems from collecting or bringing together information and then looking for 

what conclusions can be drawn from such information. But the weakness of this 

method is the possibility of no way to identify where some more important facts from 

other facts. 

 

 

  

Rule Facts 

R-1 IF A & B THEN C 

R-2 IF C THEN D 

R-3 IF A & E THEN F 

R-4 IF A THEN G 

R-5 IF F & G THEN D 

R-6 IF G & E THEN H 

R-7 IF C & H THEN I 

R-8 IF I & A THEN J 

R-9 IF G THEN J 

  R-10 IF J THEN K 
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3. RESULTS AND DISCUSSION 
 

Making the decision tree is used to help simplify the process of knowledge base. The 

decision tree expert system for determining the type of spectacle lenses can be seen in 

Figure 2. 

 
Figure 2. Decision Tree Expert System for Determination 

Type Lenses Glasses 

 

The resulting decision tree in Figure 1 is used as a reference in formulating the rules 

of production. List of production rules for determining the types of eyeglass lenses 

based on the type of disorder of eye disorders, and symptoms can be seen in Table 3. 
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Table 3. Production Rules Expert System for Determination of Type Lenses Glasses 

 

To describe the process flow of data contained in the application of expert system for 

determining the type of spectacle lenses then be made to the data flow diagram 

(DFD). Data flow diagram (DFD) applications expert system for determining the type 

of spectacle lenses can be seen in Figure 3. 

RULES PRODUCTION RULES 

R-1 IF      Symptoms often feel a headache while reading 

AND  Blurred vision when viewing distant objects 

AND  often are not aware of a distant object 

AND  Often winked when feeling sore 

AND  Frequent eye rubbing 

THEN Diagnosis Myiopia (D01) 

 

R-2 IF      Symptoms distant objects look clear, but close objects appear 

out of focus and blurry 

AND   Headache increasingly felt when looking towards the close 

within a few minutes 

AND   Eye frequent watery or red 

AND   Having trouble reading melee 

AND   Eyes feel tired after focusing see near objects such as using 

the computer and reading 

THEN  Diagnosis Hyperopia (D02) 

 

R-3 IF        Symptoms When reading a book, trying to keep the book so 

far 

AND   Frequent feeling of eyestrain or headaches after reading or 

doing various jobs with close proximity 

AND   Have trouble reading small print  

AND   Needing brighter light when reading or doing homework 

AND   Frequent headache on the front 

THEN Diagnosis Presbyopia (D03) 

 

R-4 IF       Symptoms Cocked his head at the sight of the objec 

AND   It is difficult to see the writing straight 

AND   Will squint to see the power of any 

AND   Frequent twisting head in order to see more clearly 

AND   Holding readings closer to the eye as the patient eye minus 

THEN Diagnosis Astiagmatisme (D04) 
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Figure 3. DFD Expert System for Determination 

Type Lenses Glasses 

 

In the data flow diagram (DFD), there are three processes, namely the first process the 

data entry process of symptoms, diagnostic data, and data solutions, both describe the 

process of the search process, and the third, which describes the process of diagnosis. 

The first process is the process of data entry of symptoms, diagnostic data, and data 

solutions have an inflow and an outflow. The incoming data stream in the first process 

is the symptoms, diagnosis, and solutions. The flow of data out of the first process is 

data symptoms, diagnosis, and solutions leading to pakarlensa database. 

 

The second describes the process of the search process that has an inflow and an 

outflow. The incoming data stream on the second process is a knowledge base that 

will explore the symptoms of each disorder diagnosis of eye disorders. The flow of 

data out of the second process is the information diagnosaan disorders eye disorders 

and solutions leading to pakarlensa database. 
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The third process is the last process describes the process of diagnosis and solution 

which has two inflow and the outflow. The first incoming data stream in the third 

process is the information diagnosaan disorders eye disorders and a solution obtained 

from the database pakarlensa, and incoming data flow both in the form of symptoms 

that have been input by the user when the consultation. The flow of data coming out 

of the third process is the diagnosis of disorders of eye disorders and solutions are 

provided to the user. 

 

Then from the data that has been obtained from experts, built a database design using 

the entity relationship diagram (ERD). Entity Relationship Diagram (ERD) is one of 

the relational model that uses the arrangement of data stored in the abstract system. 

ERD is an entity relationship models that contain the components of the entity set and 

relationship set, each equipped attributes that represent all the facts of the real world 

that will be reviewed, and can be described more systematically. Entity relationship 

diagram (ERD) application of expert system for determining the type of spectacle 

lenses can be seen in Figure 4. 

 

 
Figure 4. ERD Expert System for Determination  

Type Lenses Glasses 
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Based on the description of Figure 3 explains that the consultation table has three 

attributes, namely atibut ID, kode_gejala, and answers. Each consultation process 

have a diagnosis tables and table solutions. When consultations, consulting tables 

have a diagnosis of the diagnosis table and each diagnosis has a solution of table 

solutions. The relationship between the attribute cardinality consultation with tables 

diagnosis is one to one, as well as on the consultation table and table solutions is one 

to one. This also applies to table cardinality diagnosis on the table a solution that is 

one to one for each diagnosis has only one solution. Atibut owned the diagnosis table 

that there are four attributes including nama_diagnosa, kode_diagnosa, captions, and 

kode_solusi. Atibut owned at the table only solution, there are two attributes that 

kode_solusi attributes, and attribute solution. 

 

Each diagnosis is taken knowledge tables and tables of knowledge took a table for 

each symptom, symptoms may represent a diagnosis in disorders of eye disorders. 

Each diagnosis disorders have some symptoms of eye disorders. Cardinality 

relationships between tables diagnosis with knowledge tables is one to many, then the 

relationship cardinality of the table knowledge with the same symptoms table, which 

is one to many. Atibut owned at the table the knowledge that there are seven attributes 

include the attributes ID, sequence, if, ya_tanya, ya_diagnosa, tidak_tanya, and 

tidak_diagnosa. Atibut held on the tables of symptoms only, there are two attributes 

that kode_gejala attributes, and attribute nama_gejala. 

 

The accuracy of a system is needed in building applications, to produce the accuracy 

of a system then tested the validity of the system is done by that test the validity of 

expert system and test the validity of the system for users. On the validity of the test 

system to produce experts that forward chaining algorithm method with the system is 

matched so that the system can work properly, then the system also has a criteria as 

the systems are compatible browser. It is shown that the system is able to work on 

each of the different browsers that google chrome, mozilla firefox, internet explorer, 

opera mini, and safari. But in certain browsers such as Internet Explorer browser, the 

menu display is responsive bootstrap work. Furthermore, the system has in terms of 

completeness of data regarding diagnostic data eye disorders spectacle lenses and 

solutions recommended by experts. And last of all the features contained in the 

system is going according to the knowledge base. Test the validity of users do thirty 

seven times with different respondents. This produces some results that seven 

respondents are not impaired or normal eye of eye disorders, eleven respondents 

impaired eye disorders myopia, hyperopia three respondents, five respondents 

presbyopia, two respondents had astiagmatisme, and the last nine respondents did not 

work properly diagnosed. Table test the validity of the user are shown in Table 4. 

 

 

  



Atikah Ari Pramesti1, Riza Arifudin2, Endang Sugiharti3 

186 | Scientific Journal of Informatics , Vol. 3, No. 2, November 2016 

Table 4. Validity Data for users 

No Nama Hasil Diagnosa 

1 Siska Andriana  Myopia 

2 Tomy Hendrawan Myopia 

3 Sulistia Normal 

4 Tia Agustin Myopia 

5 Dewi Kartika Normal 

6 Salsabil  Normal 

7 Arrabiati Sufa Barida Does not work 

8 Dita Octavian Myopia 

9 Fenty Endrawati Myopia 

10 Risha Rachmawati Myopia 

11 Atika Putri Myopia 

12 Yumalaksmi Anggi Safara Does not work 

13 Betari Irma Does not work 

14 Jumain Presbyopia 

15 Abas Sebastian Hyperopia 

16 Bidin Irawan Hyperopia 

17 Nur Khikmah Fitri Normal 

18 Anis Mazaiyah Normal 

19 Ari Kurniawati Normal 

20 Windi Kristian Myopia 

21 Pascalis Yulian Dwi R.N Astiagmatisme 

22 Arsha Wijaya Myopia 

23 Intan Inayati Does not work 

24 Laksmita Dewi Kusumaningrum Normal 

25 Engel Dwi Widiana Does not work 

26 Solehah Does not work 

27 Sri Mulyanti Presbyopia 

28 Sri Mulyani Presbyopia 

29 Sajuri Presbyopia 

30 Titus Christinius Presbyopia 

31 Tanti Wulandari Hyperopia 

32 Detya Indrawan Does not work 

33 Pririka Dimas Astiagmatisme 

34 Supri Myopia 

35 Amalia Anggraeni Myopia 

36 Amanda Sangga Rosa Does not work 

37 Fahreza Ahmad Does not work 
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Test the validity of the system to the user performed on thirty-seven respondents. 

Twenty-eight respondents declared fit in with the system to test the validity of the 

diagnosis issued by the system, while nine other respondents did not get an 

appropriate diagnosis. It provides a level of accuracy of the system where the 

accuracy of the system in which the number of users who are successful in testing the 

validity of the system divided by the total number of respondents was multiplied by 

100%. By doing the test the validity of the system's users showed that 75.7% system 

accuracy. 

 

 

4. CONCLUSION 

 

Based on the explanations that have been submitted, it can be concluded that the 

design and build an expert system for determining the type of spectacle lenses by 

using forward chaining thing to do is to make a decision tree, in order to be easier to 

change the symptom data, diagnostic data, and data solutions types of eyeglass lenses 

in the form of production rules (if and then) so that the data that has been provided by 

the experts can be represented with the system. Later in building an expert system 

application for the determination of the type of spectacle lenses, web-based writer 

uses MySQL database that supports the PHP programming language contained in one 

software package XAMPP. With the accuracy of the results obtained on the validity 

of the test system generates a 75.7% accuracy rate, it tells us that the expert system 

for determining the type of eyeglass lenses can help in service Optics and Optical 

sekaran Wijaya Kusuma. The suggestions for further development of expert systems, 

the need for additional types of eyeglass lenses solution for users who have multiple 

eye disorder diagnosis. As well as the use of the language factor more attention in 

order to produce a system that is user friendly. 
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