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ABSTRACT: The "Clear Vision Currency Navigator Empowering Independence for The Optically Challenged"
Android application is an exceptional tool created to assist visually impaired individuals in managing currency
transactions and obtaining necessary information. This app includes swipe gesture controls and combines features like
currency recognition, calculating totals, and converting of text-to-speech to meet various user needs effectively. The
application utilizes a Convolutional Neural Networks (CNNs) algorithm for currency identification, emphasizing its
dedication to Precision and dependability. CNNs are especially fit for photos or images identification tasks, making
them perfect for accurately identifying different Indian money bills. Moreover, the app provides clear instructions when
launched, ensuring ease of use and enabling users to navigate its features confidently by streamlining tasks like adding
currency values and converting with simple swipe gestures, the app significantly improves access and autonomy for
Optical blind individuals in managing financial transactions. In summary, " Clear Vision Currency Navigator
Empowering Independence for The Optically Challenged " illustrates how technology can be harnessed to foster
inclusivity and empower people with disabilities to manage daily tasks with greater autonomy.

KEYWORDS: Visually impaired, Android application, Currency identification, Convolutional Neural Networks
(CNNs), Swipe gestures, Currency summation, Text-to-speech conversion, Accessibility, Indian money bills,
Independence.

I. INTRODUCTION

The " Clear Vision Currency Navigator Empowering Independence for The Optically Challenged " app is an innovative
breakthrough designed to enhance accessibility and self-sufficiency for visually challenged individuals in India or
Baratha. Those with visual challenges often face significant challenges in managing finances and accessing printed
materials. This application addresses these obstacles by offering functionalities such as recognizing currency,
calculating totals, and converting text to spoken language.

The primary goal of " Clear Vision Currency Navigator Empowering Independence for The Optically Challenged" is to
assist blind users in accurately identifying Indian banknotes. Utilizing a Convolutional Neural Networks (CNNs)
algorithm, known for its effectiveness in visual recognition tasks, the app employs machine learning to analyze images
of currency captured by the smartphone camera and promptly provides feedback. In addition to currency recognition,
the app simplifies currency totaling. Users can swipe right to access a feature that identifies and sums the values of
multiple banknotes. This feature eliminates the need for external assistance in financial transactions, enabling visually
impaired individuals to handle their finances confidently and independently.

Moreover, " Clear Vision Currency Navigator Empowering Independence for The Optically Challenged " includes a
text-to-speech conversion feature. This functionality allows users to capture printed text with the smartphone camera
and convert it into audible speech. By swiping left, the app processes the image, extracts the text content, and reads it
aloud, providing access to written documents, books, labels, and documents.

In conclusion, " Clear Vision Currency Navigator Empowering Independence for The Optically Challenged " is tailored
to the catch specific needs of visually impaired individuals in India by providing an intuitive and efficient tool for
currency recognition, totaling, and text-to-speech conversion. Through the integration of advanced technology, this app
enhances independence, accessibility, and inclusivity for the visually impaired, empowering them to participate fully in
daily activities and live more enriching lives.
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II. LITERATURE SURVEY

[1] Vignesh et al. (2019) conducted a study titled "Prevalence of Visual Impairment among Elderly Residents in a
Delhi Resettlement Colony and its Impact on Vision-Related Quality of Life." The research aimed to estimating the
prevalence of visual impairment among elderly individuals aged 60 years and above in Delhi's resettlement colony. The
study included 604 participants selected through random sampling, with socio-demographic information collected via a
pre-tested semi-structured interview schedule during house-to-house visits. Visual sharpness was assessed using
Snellen's chart, and cataracts were diagnosed through distant direct ophthalmoscopy. The Indian Vision Function
Questionnaire-33 (IND-VFQ-33) was granted assess sight-related quality of life.

[2] Dean W. Tuttle and Naomi R. Tuttle's book, "Self-Esteem and Adjusting with Blindness: The Responding to Life’s
Demands" (1996), delves deeply into the historical and practical dimensions of blindness. The authors provide an
extensive historical perspective on blindness and explore the practical limitations and emotional challenges associated
with living without sight. They emphasize that adapting to blindness is a highly personal journey influenced by
individual traits and external circumstances. Through compelling stories from more than 60 individuals, the book
vividly portrays the complex challenges and adaptive strategies involved in living without sight.

[3]1 In 2014, A. Sommer, H. R. Taylor, T. D. Ravilla, S. West, T. M. Lietman, J. D. Keenan, M. F. Chiang, A. L. Robin,
and R. P. Mills released the publication "Challenges of Providing Ophthalmic Care in Developing Nations." This work
provides a comprehensive analysis of this economic and societal consequences of sight impairment in developing
countries worldwide. Drawing on insights from the 2013 Knapp symposium at the American Ophthalmological Society
Annual Meeting, the authors encapsulate discussions among epidemiologists, healthcare strategists, and eye care
professionals. They outline effective strategies essential for decreasing global vision impairment rates, highlighting
initiatives like the Vision 2020 Initiative and specific programs targeting conditions such as infectious corneal ulcers,
cytomegalovirus retinitis, and retinopathy of prematurity. The review underscores the importance of maintaining
positive attitudes and employing innovative methods to strengthen the fight against global blindness.

[4] In 2018, J. Hu, L. Shen, and etc presented "Squeeze-and-Excitation Networks" (SENet), marking a notable
progression in convolutional neural network (CNN) architecture. SENets enhance channel-specific information within
local receptive fields by using the innovative Squeeze-and-Excitation (SE) block, which emphasizes relevant features
while suppressing irrelevant ones.

The capable of SE blocks was prominently showcased in the 2017 the “ImageNet Large Scale Visual Recognition
Challenges” (ILSVRC). SENets achieved outstanding results, lowering the top-5 error rate to 2.251%, a perticular
improvement over the previous year's winning entry. This achievement underscores the transformative impact of SE
blocks on improving CNNs' data processing and interpretation capabilities, establishing SENets as crucial
advancements in computer view applications and deep learning research.

[5] In 2018, X. Zhang, X. Zhou, M. Lin, and J. Sun introduced ShuffleNet in their paper titled "ShuffleNet: An
Exceptionally Efficient Convolutional Neural Network for android(Mobile) Devices." This groundbreaking CNN
architecture tackles the challenge of deploying powerful visual recognition models on the Android devices with
severely limiteded computational resources, typically ranging from 10 to 150 MFLOPs. ShuffleNet achieves this
efficiency through innovative methods such as pointwise group convolution and channel shuffling operations,
significantly reducing computation while maintaining high accuracy.

The authors demonstrate ShuffleNet's superior performance in tasks like ImageNet classification and MS COCO object
detection compared to other architectures designed for low computational budgets. For instance, ShuffleNet achieves a
remarkable 7.8% lower top-1 error rate than MobileNet on ImageNet under a 40 MFLOPs budget. Additionally,
evaluations on ARM-based mobile devices show that ShuffleNet achieves approximately 13 times the actual speedup
over AlexNet, a traditional benchmark, while maintaining comparable accuracy levels. In summary, ShuffleNet
represents a significant advancement in designing efficient CNN architectures tailored for mobile platforms,
establishing it as an attractive option for applications in drones, robots, and smartphones where computational
(problem) resources are limited but high-performance visual recognition capabilities are essential.

[6] In 2017, A. G. Howard, M. Zhu, B. Chen, D. Kalenichenko, W. Wang, T. Weyand, M. Andreetto, and H. Adam

introduced "MobileNets: Efficient Convolutional Neural Networks for the Android Vision Applications." Their
research focuses on creating neural network architectures specifically designed for mobile and embedded vision tasks.
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MobileNets employ depth wise separate convolutions to substantially reduce computational complexity while
maintaining high accuracy. The authors introduce two critical hyperparameters—width multiplier and resolution
multiplier—to customize model sizes and optimize the balance between latency and accuracy based on specific
application needs.The paper presents extensive experiments that demonstrate the effectiveness of MobileNets across
various scenarios. These experiments underscore MobileNets' versatility in performing resource-efficient and accurate
image classification tasks, including object detection, fine-grained classification, face attribute analysis, and large-scale
geolocation tasks. In summary, "MobileNets: Efficient Convolutional Neural Networks for the Android Vision
Applications" (2017) by A. G. Howard et al. is a groundbreaking contribution to mobile and embedded vision
technologies. These architectures are designed to address the challenges posed by real-world applications such as
robotics, autonomous vehicles, and augmented reality, where achieving both high accuracy and computational
efficiency is crucial.

III. SYSTEM ARCHITECTURE

e Data Collection:

To facilitate our prediction task, we will source datasets from Kaggle.com, known for its different collection suitable
for various analytical purposes. These datasets will be selected to encompass a broad spectrum of categories, ensuring
our dataset is comprehensive and varied.

e Data Preprocessing:

During the data preprocessing phase, we will implement specific techniques to optimize the collected datasets. This
includes standardizing image dimensions and partitioning the data into training and validation sets. These steps are
crucial for preparing the data to ensure it is uniform and suitable for subsequent model training and evaluation.

Fig 1: System architecture

e  Model Training:

Using the segmented training data, we will employ a Convolutional Neural Network (CNN) algorithm. This CNN will
undergo rigorous training using the currency image dataset to learn and extract meaningful features. Post-training, we
will evaluate the model's performance by testing it against independent datasets, calculating accuracy metrics to assess
its effectiveness.

e Model Deployment:

Upon achieving satisfactory accuracy levels during training, indicating successful model development, we will proceed
to compile the model file. This file serves as a representation of the trained model and can be utilized in a wide range of
applications, including real-time predictions and integration into operational systems.

User Interface and Navigation

1. Swiping Left: Activates the currency totaling feature. The app identifies and sums the values of multiple
banknotes, providing users with an audible total.

2. Swiping Right: Engages the text-to-speech conversion feature. The app captures printed text through the
smartphone camera, processes the image, extracts the text content, and reads it aloud to the user.

3. Swiping Up: Accesses the currency recognition feature. The app analyzes images of currency captured by the
smartphone camera and provides immediate feedback on the denomination.

Currency Recognition Module

1. Image Capture: Utilizes the smartphone camera to capture images of currency.
2. Preprocessing: Enhances image quality and prepares it for analysis by the machine learning model.
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3. Convolutional Neural Networks (CNNs): Employs a CNN algorithm to analyze the currency image and recognize
the denomination.

EXISTING SYSTEM:

Without specialized tools, visually impaired individuals depend on others to distinguish between different Indian
banknotes. This reliance on external assistance can be inconvenient, time-consuming, and may compromise their
privacy and independence. Furthermore, the current methods for counting currency involve manual processes that are
prone to errors, creating challenges for visually impaired individuals. Likewise, accessing printed materials often
necessitates tactile methods or help from sighted individuals.

PROPOSAL SYSTEM:

Our initiative, the " Clear Vision Currency Navigator Empowering Independence For The Optically Challenged "
Android application, aims to revolutionize support for visually impaired individuals by enhancing their ability to
independently manage currency transactions and access essential information. Unlike existing solutions, our application
integrates advanced features such as intuitive swipe gestures for seamless currency recognition, accurate calculation of
totals, and efficient conversion of printed text into spoken words.

We will start with thorough research and interviews to understand the specific needs and challenges faced by visually
impaired individuals in managing currency and accessing printed materials. Following this, we will design a user-
friendly architecture and interface for the application, prioritizing accessibility and ease of use.

Our strategy includes developing and refining a Convolutional Neural Network (CNNs) model to achieve precise and
real-time currency recognition using smartphone cameras. The application will be deployed on Android devices,
incorporating the CNNs algorithm to provide robust currency identification, summation capabilities, and clear text-to-
speech conversion.

Extensive testing and user feedback will ensure the reliability and effectiveness of these features, aiming to empower
visually impaired users with greater autonomy in financial transactions and accessing printed content. This initiative
Distinguishes itself by its innovative use of technology to promote independence and inclusivity for individuals with
visual challenged, promising significant improvements in their daily lives.

IV. METHODOLOGY

e Requirement Gathering: Conduct thorough research and interviews to comprehensively understand the specific
needs and challenges faced by visually impaired individuals in tasks such as identifying currency, totaling money,
and accessing printed materials.

o System Design: Develop the architecture and user interface of the Nayan application with a strong emphasis on
creating an intuitive and accessible experience for users who are blind. Ensure the design supports easy navigation
and seamless interaction.

e (CNNs Algorithm Development: Develop and optimize a Convolutional Neural Networks (CNNs) model using a
diverse dataset of Indian currency notes. This model is designed to achieve precise identification of various
currency denominations through advanced image processing techniques.

e Application Development: Implement the Clear Vision Currency Navigator Empowering Independence For The
Optically Challenged application specifically for Android devices. Integrate core functionalities including the
CNNs-based currency recognition system, capabilities for calculating currency totals, and converting printed text
into spoken audio.

e Testing and Validation: Conduct rigorous testing to validate the accuracy and reliability of the currency
recognition, totaling, and text-to-speech functionalities within the Nayan app. Gather feedback from visually
impaired users to refine and improve the application's usability and performance based on their input.

V. RESULT

1. Currency Identification Accuracy Experiment Setup:
Dataset: The experiment utilized a comprehensive dataset containing various denominations of Indian currency
notes (Rs. 10, Rs. 20, Rs. 50, Rs. 100, Rs. 200, Rs. 500, and Rs. 2000).

Methodology: Implemented using TensorFlow and Keras frameworks, a Convolutional Neural Network (CNN's)
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model underwent rigorous training on a subset of the dataset and was subsequently evaluated on an independent
test set.
e Results:

Accuracy: The currency identification algorithm achieved an outstanding average accuracy rate of 96.5% across all
denominations.

Confusion Matrix: Minor misclassifications were observed primarily between Rs. 500 and Rs. 2000 notes due to their
visual similarities, resulting in an error rate of 3.5%.

2. Currency Summation Performance Experiment Setup:

e  Scenario: Participants were instructed to sum various combinations of currency notes (e.g., Rs. 100 + Rs. 200 + Rs.
500) using intuitive swipe gestures within the application.

e Metrics: Key metrics included the time taken to completing this summation task and the accuracy compared to
traditional manual counting methods.

e Results:

Efficiency: Users successfully completed currency summation tasks in an average time of 12 seconds per transaction,

significantly faster than the 20 seconds typically required for manual counting.

User Feedback: Positive feedback highlighted increased confidence among users in independently managing financial
transactions, thereby reducing dependence on external assistance.

3. Text-to-Speech Conversion Quality Experiment Setup:

e Text Samples: The experiment involved capturing various printed texts, such as currency denominations and
transaction details, using the application's camera.

e Evaluation: Visually impaired users subjectively evaluated the qualities of the auditory feedback, focusing on
aspects like speech clarity and naturalness.

e Results:

Quality: The text-to-speech conversion feature consistently provided clear and comprehensible auditory feedback for

all captured text samples.

User Preference: Users appreciated customizable features such as adjustable speech speed and volume settings,
enhancing usability across different environmental conditions.

These experiments collectively underscore the efficacy of the " Clear Vision Currency Navigator Empowering
Independence for The Optically Challenged " Android application in assisting visually impaired users with accurate
currency management and improving their autonomy in financial transactions and information access.

VI. CONCLUSION

To summarize, the " Clear Vision Currency Navigator Empowering Independence for The Optically Challenged "
Android application is an innovative tool that significantly enhances autonomy for single with visual challenged. It
features a robust CNN-driven system for currency recognition, achieving an impressive accuracy rate of 96.5%.
Additionally, its seamless text-to-speech conversion capability allows users to handle currency independently and
access printed information. Positive user feedback highlights the intuitive swipe gesture controls and significant impact,
emphasizing its potential to further advance accessibility. "Summing Bucks for Optically Challenged People”
represents a substantial step toward improving the power of life and fostering inclusivity for the visually impaired.
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