
Tuijin Jishu/Journal of Propulsion Technology 

ISSN: 1001-4055 

Vol. 44 No. 6 (2023) 

__________________________________________________________________________________ 

368 
 

EyeQTest: A Comprehensive Mobile 

Application for Vision Assessment in the 

Digital Age 
V. R. Wijerathne

1
, W. G. P. Theekshana

2
, K. G. B. Prabhanga

3
, K. P. C. De Silva

4
, 

D. De Silva
5
, W.A.C Pabasara

6 

Computer Science and Software Engineering 

Sri Lanka Institute of Information Technology 

Malabe, Sri Lanka 

 

Abstract:-In an era defined by technological advancements, the EyeQTest app emerges as a transformative 

solution for global ocular health. With an estimated 285 million visually impaired individuals worldwide, the 

need for comprehensive vision care is pressing. This app bridges the gap, revolutionizing ocular health 

management. Beyond technology, it embodies innovation's power, uniting traditional healthcare with modern 

living. Meticulously developed, the app offers a diverse range of vision tests, engaging games, and symptom-

checking, empowering users to take control of their eye well-being. This study explores the impact of the app, 

revealing significant enhancements in visual acuity and overall eye health over eight weeks of use. Statistical 

analyses highlight its accessibility and effectiveness across age groups. EyeQTest is a beacon of modern vision 

care, offering a holistic approach suitable for all ages. Future research will further validate its potential to 

address global vision impairments, marking a significant stride in comprehensive vision care. 
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1. Introduction 

In the ever-evolving landscape of technology-driven living, the paramount importance of health management, 

specifically concerning ocular well-being, has come to the forefront. This introduction lays the groundwork for 

the research, encompassing essential elements. 

The research delves into the fusion of technology with daily life and its impact on health, with a particular focus 

on eye health. It draws upon relevant theories and previous research that underscore the intersection of modern 

living and ocular care. The research centers on a concise and specific problem statement: the escalating concern 

of visual impairments affecting millions worldwide. With a staggering estimate of 285 million visually impaired 

individuals globally, there is an urgent need for enhanced vision care solution. 

The study emphasizes the profound significance of this issue, considering both practical and theoretical 

implications. It highlights how addressing this problem can improve the quality of life for millions and reshape 

narratives in vision care. The specific objectives are intricately tied to the problem's significance. The aim is to 

develop a comprehensive mobile application, the EyeQTest, to revolutionize ocular health management, making 

it accessible to individuals of all backgrounds and locations. 

While the study leans more towards objectives, the central question revolves around whether the EyeQTest app 

can significantly enhance vision assessment scores and empower users to take control of their eye well-being. 

The introduction serves as a gateway to the rest of the paper, offering a glimpse into the multidimensional 

exploration. Subsequent sections will delve into the app's features, impact, methodology, results, and 

conclusions, showcasing its role as a herald of positive change in vision care. 
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In the realm of ocular health and vision assessment, numerous applications have emerged to address the pressing 

need for early detection of vision problems and the promotion of eye well-being. This literature review explores 

how vision assessment tools have evolved and shows how previous research has significantly impacted the 

creation of the EyeQTest mobile app. 

The Vision Problem Tester[1] stands as a pioneering work in the field of mobile applications for vision 

assessment. This mobile application is designed to accurately detect various vision problems, including 

hyperopia, astigmatism, color blindness, and more. This application highlights the limitations of existing vision 

assessment applications, underscoring the need for comprehensive and user-friendly solutions.  

EyeQTest enters a landscape where existing applications like The Eye Handbook [2]and Dr. Eye [3]have made 

efforts to address vision health.  

The Eye Handbook is an application that initially stemmed from a resident research project at the University of 

Missouri Kansas City Department of Ophthalmology [2]. This app has garnered widespread recognition and 

stands as a paramount source for mobile eye care information globally, with millions of downloads and a 

substantial user base. 

The Eye Handbook has harnessed the potential of mobile smartphone technology to revolutionize eye care 

practices, especially in a tech-heavy field like ophthalmology. With a multitude of features that enhance the 

capabilities of ophthalmologists and healthcare providers, it has become an indispensable tool for delivering 

timely and quality eye care. 

Dr. Eye represents a promising development in the realm of mobile healthcare applications, offering a practical 

solution for vision assessment and early detection of vision problems. Its integration of technology, semantic 

web, and user-friendly features makes it a valuable addition to the healthcare industry's efforts to improve eye 

care accessibility. 

The Vision Guard [4] is the other notable application in the vision assessment landscape. it offers a mobile 

application designed to detect vision problems early, providing a valuable solution in the field of vision health. 

It includes features like engaging games for children, eye exercises, and a doctor/optician finder, making it a 

comprehensive tool for vision assessment. 

This application underscores the need for comprehensive vision assessment tools that are easy to use and 

provide accurate results, a gap that EyeQTest seeks to fill. Notably, this proposed system surpasses existing 

solutions in terms of accuracy and user-friendliness. EyeQTest introduces a novel feature – morning eye warm-

up exercises and eye yoga – aimed at refreshing and preparing the eyes for daily activities. This innovative 

addition sets this application apart, prioritizing both eye health and user comfort. By addressing these 

shortcomings in existing systems and incorporating these new features, EyeQTest aims to revolutionize the field 

of ocular health and vision assessment. 

2. Objectives 

When it comes to assessing one's vision, individuals might have noticed that existing apps often fall short in 

terms of functionality and precision. The EyeQTest app, however, is positioned as a game-changer in the world 

of ocular health. In this section, it is explored how the app caters to diverse vision needs. 

Existing vision assessment tools typically offer a range of features but often lack a comprehensive approach. 

This is where the EyeQTest app steps in. Unlike its competitors, it doesn't settle for the basics. Instead, it goes 

the extra mile by providing a wide range of vision tests and engaging games designed to pique the curiosity of 

young users. Whether one is an adult seeking a detailed assessment or a child on a journey of self-discovery, the 

EyeQTest app has them covered. 

Identifying eye problems can be a challenge. The EyeQTest app aims to change that by incorporating a 

symptom checker that helps users understand potential eye disorders based on the information they provide. 

This feature empowers individuals to take control of their ocular health, bridging the gap between symptoms 

and diagnosis. 
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The EyeQTest app is not just another technological creation; it represents a transformative health solution. The 

app's features serve as a testament to its ability to surpass its predecessors. In this section, readers are invited to 

join the journey of developing the EyeQTest app, from its initial concept to its real-world impact on advancing 

vision care. 

3. Methods 

The development of the EyeQTest app embraced a meticulous object-oriented methodology, ensuring a 

systematic and organized approach to its creation. The implementation was carried out within the Android 

Studio environment, with Kotlin as the chosen programming language. To facilitate data management and 

synchronization, Firebase was employed, heralding a departure from traditional databases. This strategic choice 

heightened compatibility across a diverse array of Android devices, supporting versions 7.0 and above. Fig. 1 

illustrates the system overview of the proposed system. 

 

Fig. 1. Proposed System Overview 

The app's core functionality extends to the detection of various eye problems at an early stage, well before they 

escalate to critical levels. The EyeQTest app encompasses two main components: a suite of eye tests, including 

a Color Vision Test, Astigmatism Test, Visual Acuity Test, and Macular Degeneration Test; and a unique 

morning eye warm-up feature consisting of Focus Improving Exercises, Eye Yoga, and Blinking Routines, 

personally designed to enhance users' eye health. The following sections provide a comprehensive overview of 

the methodologies underpinning these features. 

A. Color Vision Test  

The Color Vision Test presents Ishihara test plates[5] to the user, each containing hidden numbers or shapes 

composed of dots with varying colors and sizes. The user interacts with these plates on the mobile device's 

screen. Firebase handles data storage, securely storing the user's responses and test results, all linked to their 

unique identifier. Real-time synchronization in Firebase ensures immediate availability of test results for 

analysis and feedback. Fig. 2 illustrates Ishihara test plates used in the Color Blind Test. 
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Fig. 2. Ishihara Test Plates [7] 

B. Astigmatism Test 

The Astigmatism Test involves displaying visual patterns to the user and analyzing their interactions [6]. Kotlin 

is used to create interactive patterns, and Firebase manages data storage and analysis. The backend processes 

user interactions, including the detection of distortions or blurriness. Firebase records these interactions and 

calculates the degree and orientation of astigmatism, providing valuable data for assessing eye health. Fig. 3 

displays visual patterns for the Astigmatism Test and following Fig. 4 shows the difference between normal 

vision and astigmatism vision. 

 

Fig. 3.  Astigmatism Test [8] 

 

Fig. 4.  Astigmatism vision and Normal vision [9] 
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C. Visual Acuity Test 

The Visual Acuity Test displays images of small letters on the mobile device's screen [10]. Users indicate the 

smallest line they can accurately read [11]. Firebase records user responses and calculates their visual acuity 

level. The backend process assesses the user's ability to perceive objects with precision based on this data. Fig. 5 

presents the Snellen chart for the Visual Acuity Test.  

 

Fig. 5. Visual Acuity Test [12] 

D. Macular Degeneration Test 

The Macular Degeneration Test employs a grid of lines to assess the user's ability to perceive fine details and 

detect distortions [13]. Users interact with the grid on the mobile device's screen. Firebase records these 

interactions and interprets the data to evaluate potential signs of macular degeneration. This information is vital 

for assessing macular health. Fig. 6 represents the grid for the Macular Degeneration Test. 

 

Fig. 6. Macular Degeneration Test [15] 

 

https://www.highburyeye.co.nz/images/highbury/amsler_grid_normal.gif
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E. Contrast Sensitivity 

The Contrast Sensitivity Test evaluates a person's ability to distinguish subtle differences in contrast between 

objects by presenting various visual stimuli [14]. Firebase stores the user's responses to the contrast stimuli and 

provides data on their ability to detect fine details and variations in lighting conditions. This test is crucial for 

diagnosing conditions like cataracts and glaucoma. Fig.7 depicts stimuli for the Contrast Sensitivity Test. 

 

Fig. 7. Contrast Sensitivity Test [16] 

F. Depth Perception Test 

The Depth Perception Test assesses an individual's ability to perceive and accurately judge the relative distances 

and spatial relationships between objects in a three-dimensional environment [17].  

This test often involves presenting stereoscopic images or objects with varying degrees of separation or overlap. 

Users are asked to indicate the depth or order of objects in the scene. Firebase records the user's responses to the 

depth perception tasks, offering insights into their spatial vision capabilities. Healthcare professionals and 

researchers can use this data to diagnose and monitor depth perception-related conditions. Fig. 8 offers an 

overview of the Depth Perception Test. 

 

Fig. 8. Depth Perception [18] 

G. Symptoms Checker 

The Symptoms Checker provides a list of symptoms for users to choose from. After selecting their symptoms, 

the application provides a potential diagnosis of a medical condition or eye disease [19]. Firebase stores the 
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user's selected symptoms and provides potential diagnoses based on the chosen symptoms. This feature 

empowers users to gain insights into potential causes of their discomfort or health issues, promoting early 

detection and management of various eye-related conditions and disorders. 

H. Eye Warmup in the Morning  

This feature is developed by using an application programming interface (API) that offers pre-trained Haar 

Cascade classifiers and deep learning-based models for the purpose of face detection. This initial step of face 

detection played a pivotal role in establishing a Region of Interest (ROI) surrounding the eyes. Subsequently, 

the API extracted the ROI, from the detected faces. This extraction process was accomplished by either 

specifying the coordinates of the eyes relative to the detected face or utilizing predefined landmarks. 

Using the techniques mentioned above, this feature offers a series of exercises to engage and invigorate the eyes. 

Focus-improving exercises challenge users to shift focus between near and distant objects, enhancing eye 

coordination, Eye Yoga incorporates gentle movements to relax and refresh the eyes. Blinking Routines 

encourage intentional blinking to maintain moisture and alleviate eye strain. Users engage with these exercises 

in a guided manner, experiencing a revitalizing morning routine. The following exercises are included in the 

Eye Warmup routine. 

1) Focus Shifts: When a user initiates the Focus Shifts exercise, the app records this action. User 

interactions, including focus shifts and responses to Word Puzzles, are transmitted to Firebase for secure 

storage, linked to the user's identifier. Firebase enables real-time synchronization, providing immediate 

feedback on performance in the exercises. To support Word Puzzles, the app may utilize a database or API for 

generating and presenting puzzles. 

2) Eye Yoga: Users begin an Eye Yoga session, and their engagement is tracked.Eye Yoga feature utilize 

facial recognition to track eye movements and assess whether the user is following on-screen instructions, 

providing real-time feedback for user interactions. Engagement data is sent to Firebase for secure storage and 

association with the user's profile. Firebase facilitates the guided experience by ensuring users smoothly 

progress through the eye yoga exercises. Depending on the specific eye yoga movements, the app may use 

sensors (gyroscope, accelerometer) to detect and guide users' motions. 

3) Blinking Routines: When users start Blinking Routines, their participation is logged. This participation 

data is transmitted to Firebase, where it's securely stored and associated with the user's account.Feature uses 

facial recognition to locate and track the user's eyes, and then utilizes the live camera feed to identify and count 

the number of blinks. Firebase enables real-time monitoring of the user's blinking routines, offering feedback 

and reminders. 

4) Hand-Eye Coordinator Exercise: Users begin the Hand-Eye Coordinator Exercise, and their 

participation is recorded. Participation data is sent to Firebase for secure storage and linking to the user's profile. 

Firebase manages the real-time dynamics of the hand-eye coordination game, providing instructions and 

challenges.This exercise randomly displays a sign at a random position on the screen, captures user input 

through touch interaction, and utilizes the input data to calculate the user's reaction time. For the Hand-Eye 

Coordinator Exercise, the app may utilize the phone's touch screen and sensors to detect touch and spinner 

interactions. 

 

4. Results 

The study aimed to evaluate the efficacy of the EyeQTest mobile application in addressing vision health 

challenges. Diverse participants of various age groups, genders, and backgrounds participated in the study. 

Promising results were observed in the study, showcasing the app's ability to enhance participants' vision 

assessment scores significantly. Over eight weeks of regular use, participants experienced substantial 

improvements in visual acuity and overall eye health, with a notable contribution from the unique feature Eye 

Warmup in the Morning. This personalized feature helps users begin their day with refreshed and invigorated 

eyes through tailored warm-up exercises, proving highly beneficial to a wide range of individuals. These 

exercises within the unique feature play a pivotal role in enhancing overall eye health. 
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Furthermore, the symptom-checking feature within the app empowered users to better understand potential eye 

disorders, leading to increased confidence in addressing their ocular health concerns. Statistical analyses 

underscore a robust positive correlation between app usage frequency and enhanced vision assessment scores, 

consistently observed across different age groups. This highlights the app's accessibility and effectiveness in 

promoting better vision health. 

5. Discussion 

In summary, the EyeQTest mobile application demonstrates promising capabilities in enhancing vision 

assessment and enabling proactive ocular health management. This research underscores the effectiveness of the 

app in enhancing vision assessment and enabling proactive ocular health management. These distinctive aspects 

encompass a variety of vision tests, tailored exercises, and engaging games, ensuring a holistic approach to 

vision care suitable for users of all ages and needs. 

Future studies with larger samples and extended durations are warranted to validate these findings further. 

Nevertheless, the app's potential to significantly contribute to addressing global vision impairments is evident, 

marking a significant stride towards modern and comprehensive vision care. 
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