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Abstract: - Vision plus is an application that aims to revolutionize eye health and well-being. In an era where the
demands on peoples’ eyes have never been greater, this application is developed as a tool designed to provide
users with the knowledge and resources needed to safeguard and enhance their visual acuity. The application
equips users with tools and exercises to identify their own vision defects. While users engage in these tests, the
system provides them with clear instructions to ensure the most accurate results. Vision ailments covered by the
application include short sightedness, contrast sensitivity, colour blindness and Astigmatism. In addition to these
vision ailment tests, the system also offers users a function to test for vision symptoms and receive
recommendations or vision exercises. Depending on the user’s symptoms, these exercises are recommended for
a specific period (1-2 weeks). At the end of that time, the app sends users a notification, inquiring about the success
of the exercises. If users respond with, 'The symptoms are still there,' the app prompts them to schedule an
appointment with an optometrist through the app itself. The application includes a built-in function to connect
users with optometrists, making it easy to schedule visits. Furthermore, there is a system that allows patients to
contact optician shops for the manufacture of spectacles. Using this system, administrators can efficiently manage
(add, modify, or remove) information regarding tests, optometrists, and shops if needed.

Keywords: eye symptoms, eye exercises, eye ailments, vision defects.

1. Introduction

The eye is a very fragile organ which provides humans with the most important sense out of the five senses. one
of the most important organs in the human body [1]. Due to society’s overreliance on technology and the increase
in time spent in front of screens, there is an increase in people suffering from vision ailments. Since people also
live in a fast-paced busy environment people are reluctant to spend time on getting eye treatments and to wait in
queues. Hoping to remedy this, the Vision plus application will be introduced. Vision plus is a web-based vision
care application that helps patients to diagnose their vision ailments from the comfort of their home and easily get
in contact with vision professionals to fulfil their vision-based needs.

The user of this system can take tests for eye conditions. These conditions include color blindness, long
sightedness, astigmatism etc.

A. Vision Ailments testing
1) For Short sightedness

The test used for short sightedness is the Snellen vision chart test as shown in Fig. 1. Developed by Dutch eye
doctor Hermann Snellen developed the in the 1860s. There are typically 11 rows of capital letters on the Snellen
chart. One very enormous letter appears on the first line. The number of smaller-sized letters in the subsequent
rows increases. The patient read from the Snellen chart while standing 20 feet away and without the patients’
glasses or contacts. The patient reads out the tiniest line of letters that the patient can make out while covering
one eye. Then repeat the process while covering the other eye [2].
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Fig. 1 : Snellen Chart
2) For Contrast sensitivity (CS)

CS is a person’s capacity to recognize and clearly distinguish the outlines of very small things. It can also mean
the capacity to spot subtle variations in patterns and shadings. CS aids in the detection of ill-defined objects and
their separation from their backdrop contrast [3]. Fig.2 represents a CS test.
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Fig. 2 : Pelli Robinson contrast sensitivity test

3) For Color blindness

People with color blindness have difficulties telling the difference between certain colors. Color blindness
typically runs in families. Despite the lack of a treatment, customized glasses and contact lenses can assist people
distinguish between colors. Most people with color vision deficiencies don't have any difficulties going about
their daily lives [4].

Color vision deficiency is one of the most common inherited disorders of vision. Its prevalence may be as high as
8% in males and 0.5% in females [5].
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The types of colour blindness [6]

1. Red-green color vision deficiency
2. Blue-yellow color vision deficiency
3. Complete color vision deficiency

The test used for color blindness is the Ishihara test as shown in Fig. 3.

Fig. 3 : Ishihara test

4) For Astigmatism

Astigmatism is a principal refractive error which can lead to amblyopia (lazy eye) and regular examinations should
be carried out during childhood to prevent visual impairment [7]. Astigmatism is caused by a cornea or lens that
has a different shape than normal. Astigmatism is very common. Scientists don’t know the reason why the shape
of the cornea or lens varies from person to person. But they do know the risk of getting astigmatism is inherited

[8].

To test astigmatism, the patient is asked to look at the white space in the test image as shown in Fig. 4 and Fig. 5,
through both eyes separately and see in which eye they see lines appearing grayer than other eyes.

There are two basic types of astigmatism [8]:

1. Horizontal astigmatism (when the eye is wider than it is tall), and
2. Vertical astigmatism (when the eye is taller than it is wide)

With either type of astigmatism, near and far vision is blurry because of the eye’s irregular shape.

e
7/\\S

Fig. 4 : Astigmatism test 1
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Fig. 5: Astigmatism Test 2

B. Eye exercises

Instead of any major ailments, if the users are currently exhibiting minor vision related symptoms, they can get
eye exercise recommendations. This gives the user the option to treat their symptoms themselves without spending
money on doctor appointments. When the exercises are assigned, the users are also given a certain amount of time
to complete the exercises. At the end of that time period the app sends them a notification asking them if the
exercises were successful. If they respond, “The symptoms are still there”, then the app asks them to make an
appointment with an optometrist through the app itself. These exercises can range from palming, eye roles, 20-
20-20 rule etc. Additionally, the team also hopes to include a system to provide the user with a list of possible
vision disorders for their symptoms.

C. Optometrist Appointment

Patients can schedule appointments for channeling using this system. It is implemented solely on the patient’s
side. To begin, when the patient makes an appointment, they may enter their information. They have the option
of selecting between an Optometrist, Optician, or an Ophthalmologist. (Technicians who fit eyeglasses, contacts,
and other vision-correcting equipment are known as opticians. Patients' eyes are examined, diagnosed, and treated
by optometrists. Ophthalmologists are eye doctors who treat problems of the eyes using both medicine and surgery
[9]). Also using this system admins can manage (add new, alter, and remove) and generate information regarding
the optometrists if the need ever arises.

D. Vision products

The purpose of this section is to provide user-friendly service for the customers. All the vision products are listed
under the different categories. Product listing enables customers to discover the products online according to their
desirable specifications. This system allows patients to get in contact with optician shops which manufacture
spectacles to have their spectacles made. They can send their prescriptions directly to the shop and get them made.
After completion they can also have them delivered. Customers also have the option to pick and choose from a
wide array of spectacle frames and have the customers’ glasses made. If the desired frame isn’t available at a
nearby location, the customers can have them delivered from its current location to somewhere nearby.

System admin handles the categories of the system. Customers can find the products by searching and browsing
the relevant categories. After login to the system, admin can add products. Whenever admin clicks ‘add product
button’ system redirects to the ‘add product page’. Then admin needs gather all the information that need to add
to the description. Then admin can add those gathered information and relevant photos of the products to the site.
After admin add details of the product according to the suitable field. Before clicking the submit button admin re-
check all the details of the product that entered to the fields. Finally, the system redirects to the dashboard. Also,
admin can update the categories according to the new products and can generate reports about the products.

2. Literature review

Vision problems affect people of all ages globally, with modern technological devices being a primary cause.
Early detection is crucial to prevent complications related to vision. The history of vision testing dates back to
ancient civilizations, evolving into computer-based testing and innovative telemedicine solutions.
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Introduced in 2009, "The Eye Handbook" stands as the industry's pioneer mobile app for eye care, utilized by eye
care specialists on a daily basis [12]. Other computer-based systems, such as Optoplus (established in 1991) [13]
and Personal Eyes (formed in 2014) [14], contribute to identifying vision problems. However, Personal Eyes
primarily focuses on optometrist appointments and information provision rather than online vision tests [14].

Several studies in literature explore vision-based mobile applications. The following three studies attempt to
support this hypothesis:

e Vision Guard [1] simplifies the identification of vision issues for users, providing information on causes,
remedies, and eye exercises with minimal effort. This app, endorsed by ophthalmologists, demonstrates a high
level of accuracy in detecting vision problems.

e Eye Plus [11] facilitates self-administered eye tests, focusing on conditions such as cataracts and
conjunctivitis. Achieving an 83.3% success rate, it effectively tackles the scarcity of medical resources in rural
areas, underscoring the role of technology in elevating awareness of eye health and providing accessible
diagnoses.

e Vision Problem Tester [15] is a mobile application that targets visual impairments through precise detection,
symptom assessment, locating professionals, and incorporating activities for children. This app comes highly
recommended by ophthalmologists.

In addition, there are notable mobile applications in the market, such as:

o EyeXam [10] is a well-known and free mobile application within the eye care sector. It assists users in
preserving eye health and achieving optimal vision through engaging, user-friendly, and patented self-guided
eye tests. Furthermore, it facilitates seamless connections with users' eye doctors, boasting a database of nearly
30,000 eye doctors' offices, including those of renowned Vision Source optometrists. The app enables users
to locate a nearby eye doctor using the GPS-based doctor finder, schedule eye exams, and exchange messages
with their doctor's office effortlessly.

e Seeing Al [16] is an application specifically crafted for individuals with visual impairments. It employs
computer vision to narrate the surrounding environment for users, encompassing tasks such as reading text,
identifying individuals, and recognizing different currencies.

e EyeQ [17] is a vision-based application that empowers users to assess their eye health at their convenience. It
enables users to furnish their eye doctors with statistics and updates on their eye health progress when they
decide to schedule their next visit.

e MaculaTester [18] is an application that guarantees users remain vigilant about their vision care. It enables
users to establish daily or weekly reminders for their eye tests, ensuring they never overlook the importance
of maintaining their visual health.

o Peek Acuity [19] is a vision check application designed by eye experts, enabling individuals to assess visual
acuity using solely an Android smartphone. This app serves as a screening tool to identify individuals who
may require additional examination. It's important to note that Peek Acuity is not designed to substitute
comprehensive examinations conducted by qualified eye health professionals.

3. Methodology
A. Technology
This application has been developed with the use of MERN technology.

1) Nodejs with Express JS

Inside this application, Nodejs has used to communicate with the database and query the database and to do the
CRUD operations. Nodejs was utilized in this application due to its fast delivery, scalability, cross-platform
support, community support, and ease of adoption.
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2) MongoDB

MongoDB was used because of its cloud-based developer data platform, flexible document schemas, change-
friendly design.

3) ReactJS
React was chosen as it has a Simplified Scripting, a Component-based architecture.

B. Proposed system
1) Home pages

Main user home page is shown in Fig. 6 and vision test home page is shown in Fig.7,

Vision Plus utergmoncom

Home
(o] 69
Vision Tests Spectacles Ap
[=%]
-

‘ \
| oy # .
Fig. 6 : Main Home Page

Vision Plus

Fig. 7 : Vision Test Home Page

2) Vision tests
a) Distance vision test
The system for the distance vision test is shown below. When a user begins the test, a set of instructions, as shown

in Fig. 8, can be seen, and to get their results (refer Fig. 10) they must select the last line they were able to read
(refer Fig. 9).

Vision Plus N

en Chart Test (Distance Vision Test)

FAFCRTANT

Thia oolmeator is inkandad os vaniank Boresner for youwr dist Asicn and shouic med be used oo o replocoment for in- ofice fasting © does nok oovar tha
aomprehanska rongs of Team an rri Ntk ot a o srsad OIS B QG DO SOOI W Ot kO 1M S, raae o] Lo ord Tealt S ey Inrpoot
CCUTOOy. YOUr ey heoitn is o EOrbOeC, v SO R In-office EeoEnotons One e goid shanckord for nnoinbaineng Ik

Fig. 8: Distance vision test instructions
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Fig. 10 : Distance Vision test result 2

b) Astigmatism test

The system for the astigmatism test is shown below. When a user begins the test, a set of instructions, as shown
in Fig. 11, can be seen. To get their results, as shown in Fig. 12, Fig. 13, Fig. 14, they must select with which eyes
they see lines appearing more grey.

ViSion Plus user gamal.oony

INSTRUCTIONS

* The Purpose of this test (s to tee in which & Y3 yOu See Nds Oppeaning greyer than other line.

« Enaure proper rsom W) QNG S6t SCree ne4s o 100%
-~ ™ ¥ rrverexd
YOUSF 9% WRQY; gIORSHS OF CONIDCT MNGed
S WOy Irom 52
e 1t the paltient st 100t directly of the canter of the batlow imoge
Tout eoch oy indepencently. The potient abould competoly cover th ¢
After concuctng the teit scrolf cown to the bottom of the page and en

SU0M test

12
BENY/Z)

Fig. 11 : Astigmatism test instruction
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Astigmatism Test Results

®

0

0

You rmay be astigmatic,
Fig. 12 : Astigmatism test results 1
Astigmatism Test Results
Fig. 13 : Astigmatism test results 2
0
Fig. 14 : Astigmatism test results 3
c) Color blindness test

The system for the colour blindness test is shown below. When a user begins the test a set of instructions (refer
Fig. 15) are shown. The user must enter the number they see and when they enter in their answers their result will
be shown similar to Fig. 15, Fig. 16 and Fig. 17.

Vision Plus ke
asock

lour Blindness Test (Ishihara Test)

NGRENess 10 100%

Enmer The Number Enter The Number ) Enter The Number Enter The Number

Fig. 15 : Colour blindness test
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The number pictured above is 7. Most
individuals with normal color vision
will see this number.

Fig. 16 : Colour blindness positive result

The number pictured above is
actually 8. Most color blind people
won't see this number clearly.

Fig. 17 : Colour blindness negative result

3) Eye exercices

The system for the eye exercises test is shown below. When a user enters their eye symptoms to the form shown
in Fig. 18, Fig 19, they will get a list of eye exercises to perform similar to Fig. 20.

Vision Plus b gt

Symptoms

Problem is

O Bwry datant atjecs [ Bhrry swarty otiecs

[0 Eswiry ar 5ans spat m conter of visos

] Meurry vision o ot detences  [[] Drignt 2ag2ag Ines

[} Couded mazy or den visir [} Dautie visien

O Fasng ofconrs [ Fiasnes of bght

O Gaare wer gt agtts [ Hmes srouna Bgts

) tencat vmicn [ Foarmagne visior

Onset is

] Gratusl or progressive f
) Rescant mosrs 1o asye) | m— .
[} Suscen (secancs 0 mnsiea)

-
- Duration s S

I Aes esstes

Fig. 18 : Eye symptoms test form part 1
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Fig. 19 : Eye symptoms test form part 2
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Fig. 20 : Eye symptoms test results

4) Vision products

The system for the vision products is shown below. With this system admin can manage information about vision
products as shown in Fig. 21 and Fig.22.

Vision Plus P

- Bocic Ll D Oowniood O

T Sucrge Soonerotne Cvowonn wlock 2400 5001 Gut of Ssck @ear PR

2 DS Joyosinghe Cpticans Pay—tors P 2000 8700 Out of Stock Zear Desate

3 A o A Osticlons regusor rod 3000 thg~200 n Smock '\' - o e m -
£

= —_— " J‘t;\'\)“/ﬂ J

Fig. 21 : Eye frames list
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5) Optometrist Appointment

Fig. 22 : Add new frame.

The system facilitates patients’ access to eye doctors based on their specific specialties. Patients seeking
specialized eye care can effortlessly locate relevant practitioners within the system, improving their overall
healthcare experience as shown in Fig. 23.

e
Vision Plus pp——
4Bock & Schedue appaintrant [ADowniood Optametriat report nowt
Index Firsthame  Last Name Addreestine) Addressiine Telephene tmall Specioization
) Paitha Gunowordahne 290, Borolesgomuwo PRyendo 0775367850 polthagmallcom Ophthaimolog it

2 Kosun  Gur 200 s Colombo 021486780 kosngewcilcom  Ophtholmologist m

3 w0ho Wijscatine 300 iyondola Colombo 0775367650  sohongenolcom Optometriet
4 Kosun Oissanayate OlGaile Ho Galle 076070380  KasundZ@gmalicom  Ophthakmologist m
s Fofithn Jayosinghe 200 Borolesgomuwn Colombo 0775267868 posthogrmail com Optometrist

. Prokash Dassanayake 12.0cle Rd Haboraduwe 0758412950  Prorash@zgmalicom Optician m

' a - aedl & ™
Fig. 23 : Optometrist List

Patients benefit from real-time visibility into their scheduled appointments. Detailed information about
appointments, including patient name, age, relevant doctor, and date is readily available. This feature as shown in
Fig. 24 promotes patient engagement and ensures appointments are never missed.

Vision Plus oo com:

B Sron e o ot
\ - |

- Patient Name tmall Age Disorder Dector Name Date Action

] Thorindu Thorindu@E\@grmaii comm as Eyw dischorges Or Xowun 2023-00-2T 00 0000000

2 ety Sersingu g | corm 3 Lym Chockup D Thodindu 2023-00-1S100-00-000002 n
3 Drecn Diretni22gagmoiconn = e £ ¥ 2023-06- 14100 00:02.0002 n

a Chama Crnomicadiggmolicom 34 ssephantis o soyaangne 2023-06-16T00 00020002 =S

- mandha FrErEhO 3 GOrTe | eomm 2 Conunativitls Or Wisrathoe 20EE-0G-Z0TOX00 00 000F mn

. snasnien SAINMOIAGGRONCOm 27  Colowbindness. Dr. Rogmavole 3023-66-2210000 90 co0s
b - -
- - -

Fig. 24 : Appointment List
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Patients can seamlessly schedule appointments with their preferred eye doctors using the system shown in Fig.
25. By selecting a doctor, choosing an available time slot, and specifying the purpose of their visit, patients can
efficiently book appointments, fostering a user-friendly and efficient booking process.

Vision Plus
Schedule Appointment
l Patient Name
N stient Nam
) Doctor Nome
Oisorder
email
-
boe _—  om
Ao Appointment

Fig. 25 : Schedule Appointment

Administrators wield the capability to incorporate new eye doctors into the system as shown in Fig. 26. When a
new optometrist joins the practice or clinic, administrators can effortlessly input essential details such as the
doctor's name, contact information, and specialty. This ensures that the system remains up to date with the latest
healthcare providers, simplifying the patient's search for suitable specialists.

Vision Plus
4 Bock

I c‘Add new Optomertrist
A Frst Name: | Mol
st Nama: 1 Ao
o bma: + Specalzaten:
e

i _ "
Fig. 26 : Add Optometrist to system.
4. Discussion

This vision care system is very helpful when identifying vision defects early. Identifying vision defects early
allows customers to take necessary action to protect their eyes. In today’s world vision defects are mainly caused
due to the excess use of electronic devices such as mobile phones, laptops etc. The main problem is there is no
specific way to understand early vision defects by user who hasn’t any medical background. This system identifies
the vision defects and has a short-term treatment system that suggests some eye exercises according to the relevant
symptoms. With this user can reduce channeling fees that they would have spent on doctor visitations. This system
includes complete computerization of all operations and automated maintenance of all records. Patients can get
an appointment with a doctor using this app. They can pick out the optometrists who are located near them and
book appointments with them from the comfort of the customer’s home. This provides ease of access for users. If
optometrist suggest glasses for the patient, they can choose the any frame design from all the shops in one
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dashboard and they can reserve it using the system. The goal of this project is to provide a system for online
database maintenance and truncation to manage a travel system.

5. Conclusion

In conclusion, the development and implementation of a vision care application is a step forward in promoting
eye health and well-being among individuals of all ages. This report has outlined the aspects of the application,
including its features, functionality, and potential impact.

Vision plus aims to address various needs, from basic eye health assessments to providing valuable information
on common vision ailments and symptoms. It offers interactive tools and exercises that can help users maintain
and improve their eye health.

The development team has been committed to developing an intuitive and user-friendly interface throughout the
entire development process so that people from all backgrounds and levels of technological skill may make use
of its features.

The vision care app also urges users to seek the advice of eye care specialists when necessary and acknowledges
the value of routine eye exams. The provided tests are a useful addition to conventional eye care procedures but
should not be used in place of expert medical advice or diagnosis.

The need for preventive eye care cannot be emphasized in today's digital age, where screen time is abundant and
visual demands are high. The vision care application provides users with a practical and approachable platform to
take control of their eye health, perfectly aligning with the growing awareness of the value of preserving healthy
vision.

The features, content, and overall user experience of the program may all be improved with the help of user
feedback. The expectation is that this vision care application will not only help specific users but will also add to
the overall situation about eye health and the adoption of eye care techniques.
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