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Abstract. Refractive errors are abnormalities of the refraction of light so that the shadows do
not focus precisely on the retina resulting in blurred vision [1]. Refractive errors causing the
patient should wear glasses or contact lenses in order eyesight returned to normal. The use of
glasses or contact lenses in a person will be different from others, it is influenced by patient
age, the amount of tear production, vision prescription, and astigmatic. Because the eye is one
organ of the human body is very important to see, then the accuracy in determining glasses or
contact lenses which will be used is required. This research aims to develop a decision support
system that can produce output on the right contact lenses for refractive errors patients with a
value of 100% accuracy. Iterative Dichotomize Three (ID3) classification methods will
generate gain and entropy values of attributes that include code sample data, age of the patient,
astigmatic, the ratio of tear production, vision prescription, and classes that will affect the
outcome of the decision tree. The eye specialist test result for the training data obtained the
accuracy rate of 96.7% and an error rate of 3.3%, the result test using confusion matrix
obtained the accuracy rate of 96.1% and an error rate of 3.1%; for the data testing obtained
accuracy rate of 100% and an error rate of 0.

1. Introduction
Most optical stores in Indonesia does not provide experts to assist in determining the right eye glasses
or contact lenses for refractive errors patients by reason of inability to pay the expert eye. This
research aims to develop a decision support system that can produce output on the right contact lenses
for refractive errors patients with a value of 100% accuracy so as to replace the services of an eye
expert in optical.

Iterative Dichotomize Three (ID3) classification methods (ID3) is a learning system algorithm
that is often used by the developer to create an artificial intelligence system or expert systems in
solving problems with single alternative/ fixed alternative output and not the best alternative to the
lowest sort.

2. Material and Methods

Decision Support System for determining the contact lens for refractive errors is developed by
following all phases of Software Development Life Cycle as shown in Figure 1. Iterative Dichotomize
Three (ID3) classification method will generate entropy and gain values of attributes that has been
collected from the UCI Learning Repository dataset and data experts of Salwi Farma Optical as shown
in Table 1. The Attributes that include sample data, age of the patient, astigmatic, vision prescription,

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
[ of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOIL
Published under licence by IOP Publishing Ltd 1



IORA

IOP Publishing

IOP Conf. Series: Materials Science and Engineering 166 (2017) 012021

doi:10.1088/1757-899X/166/1/012021

the ratio of tear production, and classes will affect the outcome of the decision tree to determine the
right contact lens for refractive errors patients.

The steps to create a decision tree using ID3 algorithm based are count the number of cases in each
attribute classy hard lenses, soft contact lenses or not recommended to use contact lenses; determining
the entropy value of each class by equation (1) and the gain value by equation (2). The calculation of
the gain is repeated on each attribute and the largest gain value will be selected as the root in decision
tree. The next step is making the decision tree. Do the repetitive calculation for determining the entropy
value of each class by equation (1) and the gain value by equation (2) until all the attributes to be a

node in the decision tree.
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Figure 1. Software Development Life Cycle [2]
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Table 1. The Attributes that will affect the outcome of the decision tree to determine the right contact
lens for refractive errors patients

Attribute Value Description

Sample code number - Code is taken at random from the
data of patients with disorders of the
eye.

Age of patient Young (1) , Pre-presbyopia (2), a. Young: 7-20 years old.

Presbyopia (3) b. Pre-presbyopia: 20-40 years old.
c. Presbyopia: more than 40 years
old.
Spectacle prescription Myopia (1), Hypermetropia (2) a. Myopia is the term used to define

short sightedness. Light from a
distant object forms an image
before it reaches the retina.

b. Hypermetropia means long sight
and is where the image of a
nearby object is formed behind
the retina.

Astigmatic Yes (1), No (2) Astigmatic is an eye condition with

blurred vision as its main symptom.

The front surface of the eye

(cornea) of a person

with astigmatism is not curved

properly - the curve is irregular -

usually one half is flatter than the

other - sometimes one area is

steeper than it should be.

Tear production rate Reduced (1), Normally (2) a. Reduced: eyes look soft and

damp budge

b. Normally: eyes look bright
without water and not excessive.

The programming languages used to build decision support systems are PHP for DSS application
interface and XAMPP MySq]l for database.

3. Result & Discussion
Based on 30 pieces of training sample data is obtained the number of classes of hard lens = 3 pieces,
soft lens = 5 pieces, and not recommended to use a contact lenses = 16 pcs, the entropy value of each

class:
(52 x10g2(25)) + (35 xlog2 () + (2 ¥ tog2 (£2)) = 1236440502

and the gain value of age of the patient attribute:
1.235440502 — (ﬁ X 1.5) _ (ﬁ X 1.2987991) - (ﬁ X 0.543564443): 0.122321
24 24 24

The result of the calculation of entropy and gain values shown in Table 1. Based on Table 1,
astigmatic is the attribute with the largest gain value and will be selected as the root in decision tree. The
result of the repetitive calculation of entropy and gain values shown in Table 2.

After designing the model base of ID3 algorithm, DSS interfaces , databases , and architectural, then
the next stage is converting the result of design to coding, where one interface results is shown in
Figure 3. The next step is to make a node to generate a decision tree as shown in Figure 2.
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Class Total
Atribut Val Ent i
ribu alue 4 Soft Not ntropy gain
Recommended
Ace of th 1 2 2 4 8 1.5
ge of the
patient 2 1 2 5 8 1.298794941 0.122321
3 0 1 7 8 0.543564443
V1s%on. 1 2 2 8 12 1.251629167 0.016265
prescription 2 1 3 8 12 1.188721876
Astigmatic 1 0 5 7 12 0.979868757 0340867
2 3 0 9 12 0.811278124
The ratio of 1 0 1 12 13 0.391243564 0303731
tear 2 3 4 4 11 1.572623664
Table 2. The 2™ result of the calculation of entropy and gain values
. Class .
Attribute Value Hard Soft Not Recommended Total Entropy Gain
1 2 0 2 4 1
Age of the patient 2 1 0 3 4 0811278 0.207519
3 0 0 4 4 0
.. o 1 2 0 4 6 0918296
Vision prescription > 1 0 5 6 0.650022 0.027119
The ratio of tear 1 0 0 6 6 0 0311278
production 2 3 0 3 6
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Flgure 2. Final Results Decision Trees

System testing is performed to determine whether the application meets the expected needs and in
accordance with its designs. Test using the confusion matrix as shown in Table 3.

Table 3. The result test using Confusion Matrix.

Data Accuracy Error Rate
Training 96,1% 3,9%
Testing 100% 0%
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Figure 3. The main page of DSS application for determining the contact lens for refractive errors
patients with Classification ID3

4. Conclusion

The eye specialist test result for the training data obtained the accuracy rate of 96.7% and an error rate
of 3.3%, the result test using confusion matrix obtained the accuracy rate of 96.1% and an error rate of
3.1%; for the data testing obtained accuracy rate of 100% and an error rate of 0.
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