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Abstract: - This study presents Vision Probe, a cutting-edge solution addressing the growing concern of visual 

health in this digital era. The tool allows users to conduct thorough vision tests effortlessly on desktop 

computers, facilitating early diagnosis of vision disorders and promoting regular eye check-ups. The inclusion 

of a marketplace for vision care items and hassle-free delivery services establishes a comprehensive ecosystem 

for vision care. Vision Probe’s significance lies in its potential to democratize vision testing, alleviating strain 

on healthcare systems by enabling swift identification of visual issues. The app's user-friendly interface, 

accurate testing modules, and emphasis on data security position it as a reliable tool for individuals seeking 

proactive control of their eye health. Virtual consultations with eye care professionals further reduce 

geographical restrictions. This article details the app's development process, covering its architecture, testing 

modules, and marketplace integration, while exploring its potential impact on public health and technology-

driven healthcare. Vision Probe represents a promising stride towards a future where technology enhances 

quality of life, democratizes healthcare, and contributes to the well-being of millions.  
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1. Introduction 

In an era defined by technological innovation and increasing reliance on digital devices, the importance of 

preserving and safeguarding visual health has emerged as paramount. The increased integration of screens into 

daily life, from smartphones to computers, has led to growing worries about eye strain, myopia, and other 

vision-related issues.  

To tackle these challenges, researchers and developers have ventured into the domain of online applications, 

offering accessible solutions for comprehensive vision testing and assessment. This study introduces an 

innovative solution to address these difficulties through the design of a state-of-the-art vision testing web 

application known as Vision Probe.  

The app aims to provide a convenient and efficient way for users to conduct basic vision tests using a desktop 

computer, promoting early detection of vision impairments and encouraging regular eye check-ups. This 

empowers users to take proactive steps towards maintaining their eye health and seeking professional eye care 

when necessary. With its user-centric design and reliable testing capabilities, the app aspires to make vision 

testing and awareness more accessible and convenient for everyone. The app is ideal for use in numerous 

settings, including medical institutions, clinics, schools, and home scenarios. It emphasizes user privacy and 

data security, assuring compliance with relevant medical rules and standards. 

The business solutions discussed below are not just about commercialization; they aim to create a sustainable 

ecosystem that aligns the app's growth with its objective: enabling individuals to proactively manage their vision 

health. As these solutions are examined, one envisions a future where technology becomes not just a tool but a 

collaborator in enhancing the quality of life, democratizing healthcare, and contributing to the well-being of 

millions. 
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One such solution involves the construction of an in-app marketplace, where users may discover and purchase 

vision care items, such as glasses, contact lenses, and eye drops, based on their test results and specific eye care 

needs. This marketplace can serve as a handy one-stop shop for users seeking vision-related products [1]. 

Additionally, a hassle free delivery service for vision care products ensures a reliable method for receiving 

prescription eyewear, contact lenses, and other eye care supplies delivered to a selected location, guaranteeing 

that eye health is never compromised.  

This study sheds light on the lack of easily accessible and user-friendly vision testing instruments in the context 

of the digital age. The study challenge revolves around the need to develop a vision testing web app that not 

only reliably measures visual health but also informs users about their visual disorders, urging early 

intervention. The overarching goal is to allow individuals to monitor their visual well-being in a practical and 

entertaining manner. 

The relevance of this research lies in its ability to democratize vision testing. Through Vision Probe this study 

aims to bring eye care directly into the hands of users. Accordingly, the app will have far-reaching consequences 

for both individual and public health, enabling timely identification of visual disorders and decreasing the 

burden on healthcare systems. Furthermore, Vision Probe contributes to the evolution of technology-driven 

healthcare solutions, paving the path for telemedicine applications beyond traditional medical disciplines. 

The following section of the article conducts a comprehensive examination of existing vision testing 

applications. In Section 3, the design and development of Vision Probe are explored, elucidating its features and 

capabilities, and the methods adopted for evaluating the app's accuracy and reliability. Section 4 presents and 

discusses the findings of the study, shedding light on the effectiveness and possible impact of the app. 

Concluding the paper, Section 5 underscores the broader implications of the research and emphasizes the 

significance of Vision Probe in influencing the future landscape of accessible, technology-driven eye care. 

2. Literature Review 

This section provides an overview of existing research and applications related to vision testing. The Eye Patient 

App [3] caters to both eye patients and care providers, offering insights into various eye disorders, diagnoses, 

treatments, and connecting patients with nearby eye health professionals. Developed by tech-oriented 

Ophthalmologists, it includes distinct vision testing tools and educational content. 

The Color Blind Test [4] is a free online web application offering tests related to color blindness, utilizing tools 

like Ishihara test, Farnsworth 100 Hue test, and more. It provides details about color blindness types, lenses, 

glasses, and color filters. 

Kids Vision Check [5] simplifies child vision checks through a picture, indicating potential issues and 

encouraging professional examination. Even though it is not diagnostic tool, it screens for red-eye reflex issues, 

aiding early detection of various vision problems. 

OdySight [6] is medical software for self-evaluating near Visual Acuity and symptoms like metamorphopsia and 

scotoma. It assists in planning follow-up care for eye diseases requiring regular monitoring. 

Smart Optometry [7] is an interactive app for eye screening and quick diagnosis, promoting eye health and 

providing an innovative experience for eye care practitioners and the public. 

EyeQue [8] empowers users to actively participate in their eye health with at-home vision tests, including Visual 

Acuity, refractive error, Contrast Sensitivity, and color deficiency tests. Through EyeQue, individuals have the 

ability to determine potential changes in their vision while using glasses or contact lenses 

The Vision Problem Tester [9] is a mobile app addressing visual impairments with accurate detection, symptom 

checking, professional locators, and activities for children, endorsed by ophthalmologists. 

The Vision Guard [10] allows users to identify vision issues with minimal effort, offering knowledge about 

causes, cures, and eye exercises. Tested and recommended by ophthalmologists, it detects vision problems with 

high accuracy. 
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Eye Plus [15] enables self-administered eye tests, targeting conditions like cataracts and conjunctivitis. With an 

83.3% success rate, it addresses the lack of medical resources in rural areas, showcasing technology's role in 

enhancing eye health awareness and accessible diagnosis. 

VisionUp Eye Exercises' app [17] is crafted to enhance the strength and flexibility of the muscles governing eye 

movement. It comprises tailored exercises targeting eye coordination, tracking, and focusing, offering a holistic 

vision improvement experience. It offers a personalized approach to eye wellness, making it ideal for 

individuals dealing with eye strain or various vision issues like dryness, redness, itching, burning, blurred 

vision, and discomfort. 

3. Methodology 

Vision Probe features the ability to uncover early-stage eye-related challenges such as Contrast Sensitivity, 

Strabismus, Visual Acuity, and Depth Perception, preventing them from reaching critical levels. In addition to 

its potential for recognizing eye-related disorders, the application incorporates a range of additional functions. A 

full breakdown of the methodologies employed for all the features inside the proposed application is provided 

below. The development approach begins with an in-depth requirements analysis to understand the needs and 

expectations of the two user categories: patients and optical professionals. This analysis comprises detailed 

market research to uncover existing solutions and gaps in the field. Consultation with domain professionals, 

including optometrists and ophthalmologists, was done to guarantee alignment with clinical standards. The 

scope and functionality required for both user groups were established during this step. 

A. Architecture and Technology Stack  

The app was developed utilizing the Flutter framework for seamless cross-platform interoperability, and it was 

programmed using the Dart programming language. Firebase served as the backend, providing support for data 

storage and user authentication. An overview of the proposed system is illustrated in Fig. 1. 

B. User Interface 

The user interface was meticulously designed for optimal user experience. Specific considerations included: 

 A user-friendly design accessible on both Android and iOS handsets.  

 Implementation of create, read, update, and delete (CRUD) capabilities for vision exams, appointment 

scheduling, and user profiles.  

 Creation of a marketplace section for the purchasing of eyesight care items.  

 Integration of instructional information linked to vision care. 

C. Vision Testing Modules 

A number of vision tests were created, assuring accuracy and conformance to clinical standards. These tests 

included: 

1) Visual Acuity Test 

The Visual Acuity test assesses users' vision acuity, evaluating their ability to discern minute details and detect 

Astigmatism and refractive errors, including normal vision, myopic vision, and hyperopic vision, as depicted in 

Fig. 2. The visual acuity test in the web app follows the Snellen eye chart [1] format, presenting letters or 

symbols of varying sizes as illustrated in Fig. 3. Users are prompted to read these characters from a particular 

distance. The app captures their responses and analyzes their Visual Acuity, which is subsequently shown as a 

score. 
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Fig. 1 : System Overview 
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Fig. 2 : Refractive errors of the eye [18] 

 
 

 
Fig. 3 : Snellen eye chart used for visual acuity testing [19] 

2) Color Vision Test  

Color vision test examine users' ability to perceive and differentiate between colors accurately. Fig. 4 illustrates 

a the perception of color differences for individuals with color blindness. These tests can assist in uncovering 

color vision abnormalities, such as Color Blindness [11].  The application utilizes several color plates, like the 

one depicted in Fig. 5, including Ishihara or Farnsworth-Munsell, to assess users’ color vision. Users are 

initially required to recognize the numerals or patterns embedded across these plates, and subsequently, the app 

evaluates their color vision based on their responses.   

 

Fig. 2 : Perception of color differences for individuals with color blindness [20] 
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Fig. 3 : Color vision test [21] 

 

3) Contrast Sensitivity Test 

Contrast Sensitivity tests measure consumers' capacity to discriminate between objects of varying shades of 

gray. This is crucial for detecting Contrast Sensitivity [16] loss, a frequent indicator in early stages of eye 

disorders such as Glaucoma and Cataracts. Users are given graphics that have tiny changes in contrast. They are 

asked to identify the patterns or things within these photographs. The software rates their Contrast Sensitivity 

based on their accuracy in recognizing these details.  

4) Astigmatism Test  

Astigmatism tests investigate discrepancies in the shape of the cornea or lens, as shown in Fig. 7, which depicts 

the symbol used for the Astigmatism test. Detecting astigmatism [2] is critical since it can cause blurred or 

distorted vision, as illustrated in Fig. 8. To assess Astigmatism, the test employs rotating patterns or lines that 

may appear distorted to individuals with Astigmatism. Users adjust the direction of these patterns until they 

perceive them as clear and transparent. The software then measures the degree of Astigmatism based on their 

settings. 

 
 

Fig. 7 : Astigmatism test [22] 
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Fig. 4 : Astigmatism vision vs normal vision [23] 

 

5) Test for Macular Degeneration 

Macular Degeneration  [13] is a frequent eye disorder that affects the macula, a crucial portion of the retina. 

Early detection is crucial for efficient management. Tests for Macular Degeneration aim to assess central vision 

and macular health, incorporating Amsler Grid evaluations. Fig. 9 depicts the Amsler grid used in these 

assessments. During the test, users observe a grid of intersecting lines, focusing on a focal point. They are then 

asked to describe any distortions, wavy lines, missing portions, or blurred patches they may perceive. The 

software displays the grid, recording users’ responses. 

 
Fig. 5 :Amsler grid [14] 

 

D. Marketplace 

The app’s marketplace component was developed to enable the purchasing of vision care supplies, including 

spectacle frames and lenses. Key elements of the marketplace included: 

 Integration with renowned suppliers and manufacturers of vision care items. 

 User-friendly product browsing, search, and filtering features. 

 Secure and convenient payment processing. 

 Order tracking and delivery status updates. 

 Customer reviews and ratings to guide purchasing decisions. 

E. Virtual Consultation 

This unique feature enables patients to schedule remote video consultations with opticians, ensuring compliance 

with HIPAA standards. Security and privacy were paramount considerations for the development and 

implementation of this feature. 

F. Report Generation 
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To provide comprehensive feedback to consumers, a reporting system was developed to generate results for 

vision tests, invoices for purchased items, and receipts for appointments. 

4. Results and Discussion 

Vision Probe specializes in offering a wide range of vision tests, including essential elements of visual health. 

Users can check their Visual Acuity, Color Vision, and Contrast Sensitivity all from the comfort of their 

devices. These tests empower users to monitor their vision health effortlessly by recognizing vision 

abnormalities such as Color Blindness, Astigmatism, Myopia, Hyperopia, Glaucoma, Cataracts, and Macular 

Degeneration. The virtual consultation function permits remote video consultations between patients and 

opticians. This capability becomes important in cases where physical appointments are impractical, provifing 

users with quick access to eye care services. Users may also arrange appointments smoothly using the 

application, boosting the overall accessibility of eye care. The addition of a marketplace for vision care items, 

including spectacle frames and lenses, streamlines the buying experience for users. This integrated portal offers 

a one-stop solution for obtaining eyewear and related products, emphasizing simplicity in eye health care. 

Vision Probe also offers instructional pieces about vision care, which serve as an important tool for promoting 

eye health awareness. Users can access useful articles and information, further empowering them to take 

proactive steps toward maintaining and improving their vision. 

While Vision Probe provides useful screening capabilities, the accuracy of remote vision tests may not approach 

the precision of in-person examinations by optometrists. It should be seen as a complimentary tool rather than a 

substitute for expert eye tests. Although web applications enable cross-platform accessibility, they may not be 

accessible to users with restricted internet access or those using devices incompatible with modern web 

technologies. Ensuring inclusion should be an ongoing endeavor. Vision Probe holds considerable potential for 

enhancing vision care accessibility and awareness. Future enhancements may include greater diagnostic 

capabilities, improved accessibility features, more educational content, and collaboration with eye care 

specialists. Adherence to evolving telehealth regulations will further boost the application’s impact on eye 

health. 

The development and evaluation of Vision Probe have yielded promising results in many aspects. Usability 

testing with representative users highlighted the app’s user-friendly design and intuitive interface, contributing 

to a positive user experience. Accurate and reliable vision assessment has been proven through collaboration 

with eye care professionals, confirming the effectiveness of vision problems as a tool for early detection and 

monitoring visual impairment. The app’s performance tests have proven its effectiveness, ensuring smooth and 

responsive use. Security and privacy assessments show that Vision Probe complies with strict data protection 

regulations, giving users confidence in the security of their personal and medical information. User feedback 

collected through surveys and beta testing provided valuable insights into user satisfaction, perceived value, and 

willingness to recommend the app, thereby guiding further improvements. 

5. Conclusion 

In summary, the development of the vision test web application, named Vision Probe, represents a significant 

step forward in addressing the global concern about vision problems. With innovative features, a user-centered 

design, and accurate testing capabilities, Vision Probe empowers individuals to proactively take control of their 

eye health. The integration of market vision care products and easy delivery services further enhance the utility 

and convenience of the app. By democratizing vision testing and promoting early intervention, Vision Probe 

contributes to improving public and technology-based healthcare solutions. Successful deployment of the 

application, validated by assessments of usability, accuracy, security, and performance, highlights its potential 

impact on both individual users and the ecosystem health care. As technology continues to play a central role in 

reshaping the healthcare landscape, Vision Probe provides a model for how to harness digital innovations to 

deliver accessible and effective solutions. Solutions to urgent health care challenges. As society moves forward, 

the Vision Probe journey represents a step toward a future where technology and healthcare converge to 

improve society. 
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