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ABSTRACT

Squint eye, also recognized as strabismus, is condition in which eyes do not properly align by each other while looking
at an object. This misalignment can result in both eyes pointing in different directions, leading to double vision or a
loss of depth perception. Early detection & treatment of squint eye are crucial to prevent long-term visual
impairments & improve superiority of life intended affected individuals. Traditional methods for diagnosing squint
eye involve subjective assessments by medical professionals, which can be time-consuming & prone to variability. To
address these challenges, a novel approach using CNN intended automated squint eye detection has been developed.
This study presents a comprehensive framework for detecting squint eye using CNNs, leveraging the powerful
capabilities of deep learning to analyze and classify eye images with high accuracy. The proposed system involves the
collection and preprocessing of bulky dataset of eye metaphors, which be subsequently worn to train a CNN model.
Model is intended to identify key features indicative of squint eye, such as positioning of pupils & alignment of eyes.
Once trained, replica is capable of analyzing new eye images to establish presence of squint eye with high precision.
Performance of developed CNN model is evaluated using variety of metrics, including accurateness, sympathy,
specificity, & F1-score. Results exhibit that representation achieves noteworthy improvement over traditional
diagnostic methods, providing a reliable and efficient tool for squint eye detection. Additionally, the study explores
the potential applications of this technology in clinical settings, highlighting its benefits for early diagnosis and
intervention. Regarding licensing regulations, it imperative to note that individuals with squint eye may face
restrictions when it comes to obtaining a driving license. In many regions, the Road Transport Office (RTO) does not
issue driving licenses to individuals with squint eye due to prospective risks associated with impaired vision, such as
double vision and reduced depth perception. Use of automated detection systems can aid in early diagnosis &
appropriate management of this condition, ensure that pretentious individuals receive necessary treatment and
support.
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I. INTRODUCTION

Automated Diagnosis of Strabismus Using Deep Convolutional Neural Networks' by J. Smith, A. Lee in 2020:
This paper explores development of an automated system intended diagnosing strabismus, commonly known as
squint eye, using deep learning technique. Study highlights the potential of CNNs to assist in early diagnosis and
treatment planning, reducing the need for manual examination by specialists[1].

Deep Learning-Based Eye Disease Detection Using CNN' by M. Zhang, R. Kumar in 2019: This research
focuses on by deep learning models intended detecting various eye diseases, including squint eye. Results
showed that CNN achieved high sensitivity & specificity, indicating its potential as a reliable diagnostic tool in
ophthalmology[2].

A CNN Approach for Automatic Strabismus Detection' by S. Tan, L. Nguyen in 2021: This study presents a
CNN-based approach for the automatic detection of strabismus. The paper details the model's architecture,
training process, and evaluation metrics[3].

Improving Strabismus Detection with Data Augmentation and Transfer Learning' by D. Patel, Y. Chen in 2022:
In this paper, the authors explored the use of data augmentation and transfer learning to enhance the
performance of CNNs in detecting strabismus. The results showed that these methods improved the model's
accuracy and robustness, making it more effective in real-world scenarios[4].

Hybrid CNN-SVM Model for Squint Eye Detection' by K. Roy, P. Singh in 2023: This research proposes
hybrid model combining Convolutional Neural Networks (CNN) & Support Vector Machines (SVM) intended
detecting squint eyes. The hybrid approach demonstrated superior accuracy & generalization capability,
importance its potential intended quantifiableapplications [5].
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1.1 PROJECT DESCRIPTION

Squint eye, also known as strabismus, is a condition characterized by the misalignment of the eyes. This
condition results in the eyes not properly aligning when focusing on an object, leading to one eye turning in a
different direction than the other. This can cause a range of visual problems, including double vision, loss of
depth perception, and, if left untreated, potential long-term visual impairments such as amblyopia or ‘lazy eye.’
Strabismus can be present at birth or develop later in life, and it affects individuals of all ages. Early detection
and treatment are critical in mitigating the adverse effects of this condition and improving the quality of life for
those affected. Traditional methods for diagnosing and assessing squint eye typically involve subjective
assessments by ophthalmologists and optometrists. though these method are effective, they canister be time-
consuming & reliant on the skill and experience of the healthcare provider. Moreover, subjective assessments
can introduce variability, potentially leading to inconsistencies in diagnosis & treatment planning. Needintended
more objective, reliable, and efficient method intended detecting squint eye is evident. Advancements in
technology, particularly in the field of artificial intelligence & machine learning, offer promising solutions to
these challenges. CNN, class of deep learning algorithm, have establishedextraordinary capabilities in image
recognition & classification tasks. CNNs are designed to automatically & adaptively learn spatial hierarchies of
features from input images, making them particularly well-suited for medical image analysis. Leveraging CNNs
for the detection of squint eye presents an innovative approach to improving diagnostic accuracy and efficiency.
This study focuses on the development & implementation of a CNN-based system intended automated squint
eye detection. Proposed system involves several key components, including data collection, image
preprocessing, model training, and evaluation. A large dataset of eye images, with those with different types of
strabismus with normal eyes, is collected & annotated. These imagery are then preprocessed to ensure
consistency in terms of size, resolution, and normalization, which crucialintended effective training of the CNN
model. The CNN model is designed to identify & classify key features indicative of squint eye, such as
positioning of the pupils and the alignment of the eyes. By learning from a diverse set of training images, the
model can generalize well to new, unseen images, making it a robust tool for squint eye detection. The training
process involves optimizing the model's parameters to minimize classification errors, using technique such as
back propagation& gradient descent. Regularization methods, such as dropout and data augmentation, are
engaged to prevent over fitting& enhance model generalization capabilities. Once trained, CNN model is
evaluated using a separate test set of eye images. Various presentation metrics, including accurateness,
compassion, specificity, & F1-score, are used to levy model's effectiveness.

1.1.1 PROBLEM STATEMENT
Squint eye, or strabismus, presents a significant diagnostic defy due to its reliance on subjective assessments by
healthcare professional, which preserve lead to variability & inconsistency in diagnosis and treatment planning.
This variability and inefficiency can result in delayed or inaccurate diagnoses, adversely affecting patient
outcomes. The absence of a standardized, objective, and efficient diagnostic tool for squint eye underscores the
need for an automated, reliable solution to improve early detection & intervention, ultimately enhancing quality
of care intended individuals exaggerated by this condition.

1.1.2 OBJECTIVE OF THE STUDY
The primary objectives of the study are to develop an automated &precise diagnostic tool intended detecting
squint eye conditions. Project aims to leverage CNN, a powerful deep learning algorithm, to analyze and
classify eye images. Comprehensive dataset sourced from Kaggle will be wornintended training & validating the
CNN model, ensuring it can accurately identify various types of strabismus. Additionally, the study seeks to
implement this diagnostic tool within a user-friendly Flask web application, providing an accessible platform for
healthcare providers and patients.

1.1.3 SCOPE OF THE STUDY
Scope of project encompasses development & deployment of an automatic diagnostic tool intended detecting
squint eye conditions. This includes collecting and preprocessing a comprehensive dataset from Kaggle, training
CNN to accurately classify eye images, & evaluating model's performance. Additionally, the project involves
creating a user-friendly Flask web application to allows usertoward upload eye images intended real-time
diagnosis. The application aims to afford reliable, consistent, & efficient detection of squint eye circumstances,
ultimately improving diagnostic accuracy and facilitating early intervention and treatment in clinical settings.

114 METHODOLOGY USED
1. Data Collection:
Source a comprehensive dataset from Kaggle, containing eye images labeled with assorted types of squint eye
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circumstances such as Esotropia, Exotropia, Hypertropia, Hypotropia, and Normal eyes.Ensure the dataset is
balanced and representative to improve robustness of the model.

2. Data Preprocessing:

Normalize images to consistent size and resolution to ensure uniform input for the CNN model. Execute image
augmentation technique like alternation, flipping, and zooming to enhance the model's generalization capability.
Split dataset into training, corroboration, &test sets to evaluate model performance accurately.

3. Model Development:

Design and implement CNN using deep learning framework such as TensorFlow orKeras. CNN architecture
will include multiple convolutional layers, pooling layers, & fully connected layers to extract & learn features
from eye images. Use activation functions like ReLU & softmax for non-linearity and probability distribution,
respectively.

4.Training the Model:

Train CNN model using training dataset, optimizing the parameters through backpropagation & gradient
descent. Utilize techniques like dropout and batch normalization to prevent overfitting and improve the model’s
generalization. Monitorpreparation process using validation set, adjusting hyper parameter like wisdom rate &
batch size intended optimal performance.

5.Model Evaluation:

Evaluate taught CNN model using test set, calculating performance metrics such as accurateness, sympathy,
specificity, & F1-score.Perform a confusion matrix analysis to understand the model's categorization
performance intended each type of squint eye condition.

6.Integration with Flask Application:

Develop a Flask web application to provide a user-friendly interface for uploading eye images and obtaining
diagnostic results. Implement user authentication using Flask-Login to ensure secure access to the
application.Create routes for user registration, login, image upload, and prediction results display.Use the
trained CNN model to predict the squint eye condition from uploaded images and display the results, including
diagnosis and recommendations.

7.Testing and Deployment:

Conduct thorough testing of the Flask application to ensure functionality, usability, and performance.

Deploy the Flask application on a web server, making it accessible to users for real-time squint eye detection.
Gather user feedback and continuously improve the system based on the feedback and new advancements in
technology.

II.LITERATURE SURVEY

RELATED WORK
[6]Real-Time Squint Eye Detection Using CNN and Edge Computing by N. Gupta, F. Ali in 2020: This paper
addresses the challenge of real-time detection of squint eyes using CNN and edge computing. The study
showcases the systems efficiency in detecting squint eyes in real-time, offering a practical solution for remote
healthcare applications.
[7]JCNN-Based Detection of Pediatric Strabismus by H. Wong, J. Park in 2019: This research focuses on the
detection of strabismus in pediatric patients using CNNs. consequences indicate that CNN approach can
significantly aid in premature diagnosis of strabismus in children.
[8]Strabismus recognition from Fundus Images Using Deep Learning by L. Chen, M. Kwon in 2021: This study
explores use of deep learning techniques intended detecting strabismus from fundus images. The findings
demonstrate that CNN model achieves high accuracy & can be used as a reliable tool for strabismus detection in
clinical practice.
[9]0ptimizing CNN Architectures for Squint Eye Detection by P. Zhang, S. Li in 2023: In this paper, authors
investigated various CNN architectures to determine the optimal model for squint eye detection. The results
highlight the importance of model optimization in achieving high accuracy and efficiency in medical image
analysis.
[10]Transfer Learning for Squint Eye Detection with Limited Data by A. Bose, N. Reddy in 2022: This research
explores the use of transfer learning to address the challenge of limited labeled data for squint eye detection.
Resultsdesignate that transfer wisdom can significantly enhance accuracy & robustness of squint eye detection
models.
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[11]Automated Screening of Strabismus Using CNN and Smartphone Cameras by G. Kim, J. Lim in 2020: This
study presents novel approach intended automated screening of strabismus using CNN &smart phone cameras.
The results demonstrate the feasibility of using smartphone-based systems for remote screening of strabismus.
[12]Deep Learning for Diagnosis of Ocular Misalignment by R. White, T. Black in 2021: This paper
investigates request of deep learning techniqueintended diagnosing ocular misalignment, commonly known as
squint eye. The study highlights the models ability to achieve high accuracy and reliability in diagnosing the
condition.

[13]Early Detection of Strabismus Using CNN and Infrared Imaging by S. Patel, M. Desai in 2022: This
research explores use of CNN & infrared imaging intended early detection of strabismus. Resultsspecify that
this approach can be expensive tool intended early diagnosis of strabismus.

[14]CNN-Based Identification of Strabismus in Digital Eye Images by J. Brown, L. Green in 2019: This study
focuses on the identification of strabismus in digital eye images using CNNs. The paper details the
preprocessing steps, model architecture, and evaluation metrics.

[15]Squint Eye Detection Using Deep Learning and Augmented Reality by D. Nguyen, P. Tran in 2023: This
paper presentpioneering approach intended squint eye detection using deep learning and augmented reality
(AR). Resultsexhibit potential of using AR to enhance the accuracy & user experience in squint eye detection.

2.1 EXISTING AND PROPOSED SYSTEM

2.2.1 Existing System

The existing system for detecting squint eye conditions largely relies on manual examination by
ophthalmologists. This traditional approach involves visual inspections and subjective assessments, often
supplemented by basic diagnostic tools and tests such as cover tests and corneal reflex tests. While these
methods can be effective, they are heavily dependent on the expertise and experience of the healthcare provider,
which can lead to variability in diagnosis and treatment recommendations. Additionally, access to specialized
ophthalmologists can be limited, especially in remote or underserved areas, leading to delays in diagnosis and
intervention.

Disadvantages:

Subjectivity: Diagnostic results can vary considerably between practitioners.

e Time-Consuming: Manual examinations are labor-intensive and can be slow.

o Limited Accessibility: Specialist services might not be eagerly available in all locations.

e Inconsistency: Variability in diagnostic techniques canister result into inconsistent outcomes.

2.2.2ProposedSystem

The proposed system introduces an automated, Al-driven approach to squint eye recognition using CNN. By
leveraging a comprehensive dataset from Kaggle and advanced image processing techniques, the system can
accurately classify eye images and detect various types of strabismus. This automated diagnostic tool is
integrated into a user-friendly Flask web application, enabling users to upload eye images and receive
immediate diagnostic results. The system aims to standardize the diagnostic process, reduce dependency on
specialist availability, and improve accessibility to reliable eye care.

Advantages:
e Obijectivity: Consistent and unbiased diagnostic results through automation.
e Efficiency: Faster diagnosis compared to manual examination methods.
e Accessibility: Wider availability of diagnostic tools, especially in remote areas.

e Standardization: Uniform diagnostic criteria ensure consistent and reliable outcomes.

2.2FEASIBILITY STUDY

2.2.1 Economical Feasibility

The economical feasibility of the Squint Eye recognition Using CNN’ project hinges on its potential to
condense healthcare costs associated with diagnosis & treatment of squint eye conditions. By automating the
diagnostic process, the system minimizes need intended repeated consultations and manual examinations,
leading to outlay savings intended both healthcare providers & patients. The initial investment in developing
and deploying the CNN model and Flask application is offset by the long-term savings through improved
efficiency and reduced labor costs. Additionally, leveraging open-source tools and publicly available datasets
from Kaggle further reduces development expenses, making the project economically viable and sustainable.
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2.2.20perational Feasibility

The operational feasibility of the proposed system is high, as it aims to integrate seamlessly into existing
healthcare workflows. The user-friendly Flask web application allows healthcare providers and patients to easily
upload eye images and receive diagnostic results without need intended specialized training. The system’s
ability to provide quick &perfect diagnoses can streamline the diagnostic process, reducing wait times and
improving patient outcomes. Furthermore, the automated nature of the system ensures consistent and reliable
results, enhancing the overall operational efficiency of eye care services. Amalgamation of secure user
authentication & ensures that patient data is handling safely and responsibly.

2.2.3Technical Feasibility

The technical feasibility of the ‘Squint Eye Detection Using CNN’ project is supported by the availability of
advanced deep learning frameworks such as TensorFlow and Keras,which facilitate the development and
training of Convolutional Neural Networks. Use of comprehensive dataset from Kaggle ensures that model
taught on diverse & representative data, improving its accuracy and reliability. Additionally, the Flask
framework provides a robust platform for building and deploying the web application, ensuring a smooth and
scalable implementation. The system’s reliance on widely-used technologies and frameworks ensures that it is
technically sound and maintainable in the long term.

2.2.4Environmental Feasibility

The environmental feasibility of the project is favorable, as the implementation of an automated diagnostic tool
intended squint eye conditions can contribute to more efficient use of resources in the healthcare sector. By
reducing the need intended repeated manual examinations and minimizing patient travel to specialized
healthcare facilities, the system can help lower carbon footprint associated with healthcare delivery.
Additionally, the reliance on digital technologies and cloud-based solutions reduces the need for physical
infrastructure, further minimizing environmental impact.

I11. SOFTWARE REQUIREMENTSPECIFICATION

31 USERS

Primary users of ‘Squint Eye Detection Using CNN’ system can be categorized into three groups: healthcare
professionals, patients, and administrators. Healthcare professionals, including ophthalmologists and
optometrists, will use the system to facilitate the diagnosis of squint eye conditions, improving the accuracy and
efficiency of their examinations. Patients, on other hand, resolve benefit from direct access to diagnostic
services, particularly those in remote or underserved areas where specialist care is limited. By uploading images
and receiving immediate results, patients can quickly understand their condition and seek timely treatment.

32  FUNCTIONAL REQUIREMENT

The functional requirements of the ‘Squint Eye Detection Using CNN’ system outline the core capabilities
necessary for its successful operation. Key functionalities include user authentication, image upload, image
processing, and result display. User substantiation ensures that barely authorized users, such as registered
patients and healthcare professionals, can access the system, safeguarding sensitive data. The image upload
feature allows users to submit eye images for analysis, supporting various file formats and ensuring ease of use.
Image processing involves the application of the CNN model to the uploaded images, generating accurate and
timely diagnostic results. This includes identifying different types of strabismus and providing relevant
information.

3.3  NON-FUNCTIONAL REQUIREMENT

The non-functional requirements of the ‘Squint Eye Detection Using CNN’ system focus on attributes such as
performance, security, usability, and scalability. Performance requirements ensure that the system processes and
delivers diagnostic results swiftly, with minimal latency, even under high user load. This is critical for
maintaining user satisfaction and operational efficiency. Security requirements are paramount, encompassing
data encryption, secure user authentication, and compliance by healthcare data fortificationpolicy such as
HIPAA. These measures protect insightful patient information & maintain user trust. Usability requirements
ensure that the system is intuitive and user-friendly, accommodating users with varying levels of technical
expertise. This includes a responsive design, clear navigation, and comprehensive support resources. Scalability
is also a key consideration, ensuring that the system can handle an increasing number of users and data without
degradation in performance.
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IV.SYSTEM DESIGN

4.1 SYSTEM PERSPECTIVE

Figure 1:System Architecture of Squint eye Detection

Architecture depicts process of squint eye recognition using CNN model. The system starts with acquiring
datasets of eye images, which serve as the input images for the model. These images undergo preprocessing to
enhance their quality and standardize them for the model. The next step involves feature extraction, where
significant patterns and attributes are identified from the images. These features beafterward fed into CNN
model intended prediction. The model processes the features and predicts the type of squint eye condition. The
final classification step categorizes the input image into one of five classes: Healthy, Esotropia, Exotropia,
Hypotropia, or Hypertropia. This systematic approach ensures accurate and efficient detection and classification
of squint eye conditions.

4.2 DATAFLOW DIAGRAM

A Data Flow Diagram is a visual representation of how data flows through a system. It illustrates the movement
of data amid progressions, data provisions, and external entities. Processes are represented by circles or
rectangles, data stores by open rectangles, and external entities by squares. Arrows depict drift of data amongst
these components, showing input, output, and storage points within the system. DFDs are used to understand,
define, and communicate the structure and behaviour of systems, making them essential tools in software
engineering for analyzing and designing information systems with a focus on data movement and processing.
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Figure 2: Dataflow diagram
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V.DETAILED DESIGN

5.1 USE CASE

In its simplest form, a use case plan is depiction of how users interact with structure & designates a particular
use case. A use case plan can describe diverse actors of structure & diverse conduct they intermingle with
system. This type of chart is often used in reference books and often supplementary type of charts.

X
I

User \
\ Feature Extraction

Figure 3:diagram for users interacts with Structure & designate

System

5.2 SEQUENCE DIAGRAM

Sequence diagram is type of UML diagram toexemplify how objects interact in a particular sequence to perform
a specific functionality within a system. It shows progression of messages exchanged between objects or
components over time, representing flow of control and communication among them. Objects are depicted as
boxes with lifelines, & communication amid them be represent through arrow, indicating the order and nature of
interactions. Sequence diagrams are valuable for understanding the dynamic behavior of systems, designing
software interactions, and specifying the timing and collaboration among various components in a clear and
visual manner.
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Figure 4: Sequence diagram
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5.3 ACTIVITY DIAGRAM

Activity diagram is type of UML diagram worn to model workflows or processes. It visually depicts the
sequence of activities and actions within a system, showing how elements interact and flow from one to another.
Nodes represent activities, while arrows denote transitions, illustrating organize in which tasks are performed or
decisions are made. Bustle diagrams are valuable intended understanding complex processes, designing
software systems, and communicating workflows among stakeholders. They provide a clear, structured
overview that helps in analyzing, improving, and implementing efficient workflows in various domains such as
software development, business processes, and more.
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Figure 5: Activity diagram
VI.SYSTEM IMPLEMENTATION
6.1 SCREENSHOTS
« C @ 127.001:5000 * O & 0
SQUINT EYE DETECTION HOME SIGNUP  LOGIN

FEATURE 1: ACCURATE DETECTION FEATURE 2: USER-FRIENDLY FEATURE 3: FAST PROCESSING
INTERFACE
Our application provides high accuracy in detecting Get quick results with our optimized algorithms,

various eye conditions using advanced convolutional The interface is designed to be intuitive and easy to minimizing the wait time for diagnosis

neural networks use, ensuring a smooth experience for all users

Figure 6: Homepage
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The application for squint eye detection offers three key features: accurate detection using advanced
convolutional neural networks, a user-friendly interface for ease of use, and fast processing with optimized
algorithms for quick results.

SQUINT EYE HOME SIGNUP  LOGIN

.

REGISTRATION FORM
First Name

Figure 7:Registration
page
The Squint Eye Image Registration Form collects information for aligning and analyzing images of squint
(strabismus) conditions. It helps document patient details, eye alignment, and treatment history for diagnostic
and therapeutic purposes.

« C @ 127.00.1:5000/login * O & 0@

SQUINT EYE HOME SIGN UP LOGIN

LOGIN FORM
Email

Figure 8: Login page

The Squint Eye login page allows users to access their accounts for managing patient data and treatment plans.
It requires a username and password for secure login.
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Figure 9: Upload an image

The Squint Eye image upload feature allows users to submit eye images for analysis and treatment evaluation.
Users can select and upload images directly through the platform.
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Figure 10: Predicted as Esotropia

The Squint Eye analysis predicts that the condition is esotropia, where one eye turns inward. This diagnosis
helps guide appropriate treatment strategies for the patient.
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Figure 11:Predicted as Exotropia

The Squint Eye analysis predicts exotropia, where one eye drifts outward. This finding helps in diagnosing the
condition

( ,
Hypotropia, an ,
is treated depending
are used to address a
achieving better align
might be recommendegd

%

Figure 12: Predicted as Hypotropia

The Squint Eye analysis predicts hypotropia, where one eye is positioned lower than the other. This diagnosis
helps guide the treatment and management of the condition
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Figure 13: Predicted as Hypertropia

The Squint Eye analysis predicts hypertropia, where one eye is positioned higher than the other. This diagnosis
assists in identifying the condition and planning appropriate treatment.
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screen use, follow thé
something 20 feet awa L20°seéconds), maintain a balanced diet
rich in vitamins and i ke A, C, and E, protect your eyes

lesregular eye exams to

Figure 14: Predicted as Normal Eye

A squint, or strabismus, occurs when the eyes do not align properly. It can sometimes be mistaken for normal
eye alignment but should be evaluated by a specialist for accurate diagnosis and treatment.
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VII. SOFTWARE TESTING
7.1 TESTING STRATEGIES

Testing tactics are essential to ensure the reliability, functionality, and performance of package system. The
anticipated scheme employs a multi-faceted testing strategy to comprehensively evaluate all components and
their interactions. The strategy includes both manual and automated testing methods. Manual testing involves
exploratory testing, where testers interrelate with structure to identify unexpected behavior or usability issues.
Automated testing, on the other hand, involves writing scripts to automatically execute test cases, ensuring that
the system behaves as expected under various conditions. The testing tactic also includes regression testing,
which certifies that novel code deviations do not badly disturb prevailing functionality. Additionally, the
strategy incorporates recital testing to estimate system’s responsiveness and stability under load. By employing
blend of these testing strategies, the project aims to deliver a robust and reliable application that meets all
specified requirements.

7.3 TEST CASES
Table 3: Test Cases

Test Case ID || Test Case Description Expected Result
TCO1 Upload image with Esotropia System correctly identifies as 'Esotropia’
TC02 Upload image with Exotropia System correctly identifies as 'Exotropia’
TCO03 Upload image with Hypertropia System correctly identifies as 'Hypertropia'
TCO04 Upload image with Hypotropia System correctly identifies as 'Hypotropia'
TCO05 Upload image with Normal eyes System correctly identifies as 'Normal'
TCO6 Upload image with no eyes detected System displays appropriate error message
TCO7 Upload image with unsupported file format System displays appropriate error message
TCO08 Upload large image file System handles and processes image efficiently

7.3 Test Cases: This table outlines various scenarios for uploading eye images and their classification for squint
eye detection have been documented systematically. Each test case is identified by a unique Test Case ID and
described with specific conditions, such as uploading images of eyes with different types of squint, as well as
handling scenarios like unsupported file formats or large image files. The expected results for each case are
clearly defined, ensuring that the system should either successfully upload the image with correct classification
or appropriately handle errors, such as displaying error messages or efficiently processing large image files.
These test cases are designed to validate the functionality and robustness of the image uploading and
classification features within the project.
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7.4 TEST RESULTS
Table 4: Test Results
Test Case ID Test Case Description Expected Result
TCO1 System correctly identifies as Esotropia Pass
TCO02 System correctly identifies as Exotropia Pass
TCO3 System correctly identifies as Hypertropia Pass
TCO04 System correctly identifies as Hypotropia Pass
TCO5 System correctly identifies as Normal Pass
TCO06 System displays appropriate error message Pass
TCO7 System displays appropriate error message Pass
TCO8 System handles and processes image efficiently Pass

7.4 Table: the Test Results, summarizes the outcomes of testing conducted on the image uploading and
classification functionality. Each test case, identified by its unique Test Case ID, describes specific scenarios
such as uploading images of different eye conditions (Esotropia, Exotropia, Hypertropia, Hypotropia, Normal),
handling errors like no eyes detected or unsupported file formats, and efficiently processing large image files.
The ‘Expected Result’ column details the anticipated outcomes, including successful image uploads, correct eye
condition classification, and appropriate error handling. All test cases have resulted in a ‘Pass,” indicating that
the system met or exceeded expectations in each tested scenario, affirming the functionality and reliability of the
project's image processing capabilities.

VII1.CONCLUSION

This project successfully urbanizedrobust system intended squint eye detection using CNN. The study utilized a
dataset sourced from Kaggle, processed through a Flask application, and incorporated a comprehensive machine
learning model. The system accurately classified various types of squint eye conditions, including Esotropia,
Exotropia, Hypertropia, Hypotropia, and Normal eyes, demonstrating high precision and reliability in real-time
image analysis. The implementation of user authentication, image upload functionality, and prediction
capabilities in a user-friendly web interface ensured ease of access and usability. The project achieved significant
improvements over existing methods by leveraging deep learning techniques, which offer superior accuracy and
efficiency in image classification tasks. The automated detection system developed addresses the limitations of
traditional diagnostic methods, providing a quick, non-invasive, and cost-effective solution for early detection
and treatment of squint eyes. Use of Flask intended web development facilitated seamless integration
&consumption of model, making it accessible to a broader audience.The tools and applications developed in this
project have the potential to revolutionize eye care, particularly in regions with limited access to specialized
medical services.

IX. FUTURE ENHANCEMENT
Future enhancements of the squint eye detection project could focus on several key areas to further optimize its
performance, usability, and effectiveness. Expanding the dataset with more diverse and high-resolution images
from various demographics would enhance the model's accuracy and robustness. Incorporating sophisticated
deep learning architecture such as ResNet or Efficient Net could improve the detection precision and reduce
false positives. Additionally, integrating real-time video analysis capabilities would enable continuous
monitoring and instant diagnosis, making system further practical intended clinical use. Enhancements to system
functionalities could include the development of a comprehensive patient management system that tracks patient
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history, treatment plans, and follow-up schedules. Implementing an Al-driven recommendation engine for
personalized treatment options based on the severity and type of squint eye condition would add significant
value.
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