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Abstract—This paper presents a groundbreaking
development in assistive innovation through the
improvement of visionary smart glasses custom-made
for people with visual impedances. These smart glasses
are equipped with a Raspberry Pi Camera module
designed to capture images of printed materials such as
daily papers, books, and other objects of interest. The
captured visual information is then handled through
advanced optical character recognition (OCR)
technology, changing over it into text. Hence, the text
information is consistently transformed into audible
content using text-to-speech (TTS), which the user can
tune in to through an associated headset.The main
objective of these visionary smart glasses is to enable the
visually challenged by giving real-time access to printed
materials and improving their ability to independently
engage with composed data. Furthermore, these smart
glasses incorporate a second module outlined for cash
reading, permitting users to precisely distinguish and
manage distinctive categories of currency. This dual-
functionality aims to extend availability and
independence, subsequently cultivatingmore prominent
inclusivity and quality of life for individuals with visual
impairments.The advancement of these visionary smart
glasses represents a critical step towards bridging the
data gap that frequently hinders the visually challenged
community. By consistently converting printed
materials into audio and empowering quick and reliable
cash identification, these inventive smart glasses are
poised to revolutionise the way people with visual
disabilities interact with their environment, eventually
enhancing their freedom and overall well-being.

Keywords— Envisioning, Revolutionizing, Raspberry Pi,
Camera Module, OCR, TTS, Currency.
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I. INTRODUCTION
In a world driven by the digital age, where data is
transcendently passed on through visual means, people with
visual disabilities frequently face unique challenges in getting
to and comprehending printed materials, as well as
independently  navigating in  their  environment[3].
Recognizing the significance of addressing these challenges,
this paper presents a groundbreaking development in assistive
innovation: visionary smart glasses designed to revolutionize
the lives of blind people[6].
These visionary smart glasses incorporate a multifaceted
approach to help people with visual impedances. The primary
work of these smart glasses is centred on their camera module,
which is designed to capture images of printed materials, such
as newspapers, books, and a wide cluster of objects[4]. What
sets these smart glasses apart is their consistent integration of
advanced Optical Character Recognition (OCR) technology,
which translates the capturedvisual information and converts
it into text. This text information is then easily transformed
into audible content, permitting users to listen to the data
through an associated headset.
Beyond giving access to printed materials, these visionary
smart glasses expand their utility to address another critical
need — the identification of currency. The second module of
these glasses is committed to cash reading, encouraging the
recognition and separation of different denominations of
currency notes[10]. This work improves the financial freedom
and independence of the visually challenged by guaranteeing
they can confidently manage their finances.
The development of these visionary smart glasses represents
a critical walk toward inclusivity, pointing to bridging the data
gap and improving the quality of life for people with visual
disabilities[12]. By providing real-time access to printed
materials and empowering fast and reliable cash-recognizable
proof, these smart glasses enable users to interact with the
world on their terms, eventually cultivating more prominent
independence and progressing their overall well-being[9].
This paper dives into the design, innovation,
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and potential impact of these visionary smart glasses,
shedding light on a promising future for assistive technology
and accessibility for visually challenged people[16].

Il. LITERATURE SURVEY

Our work focuses on text recognition that is text extraction
from image and cash identification. Our work focuses on
two different fields. We will discuss that below.

a.Text Recognition:

The proposed method [1] is inspired by the way a
normal reader reads the book. For this reason, they used a
human-centric approach, in order to achieve the highest
degree of the same natural experience between a normal
reader and a VI(visually Impaired) person. As per it [1], the
blind person needs to hold the book open(two pages) with his
hands stretched straight at the level of his eyes. The system
continuously captures the image and tries to find the best
position. It guides users to the best position using voice
commands. But this system needs a book open with two
pages. The system is not able to read text from images other
than books. It can’t read labels of products or text from
other images. [2] The referenced paper introduces an
innovative system using OCR technology and smartphone
cameras to convert English text into speech for visually
impaired users, emphasizing improved accessibility. This
technology aligns with a growing body of research
highlighting the importance of OCR and text-to-speech
solutions in enhancing accessibility for the visually impaired.
But, it [2] uses our smartphones which can be difficult to
handle for Visually Impaired persons.

There is also a system that uses a device that can be
wearable as a ring[11]. It is an index-finger wearable device
that supports the V1 in reading printed text by scanning with
the finger. As we are trying to design a system for blind
people this system is not suitable.

b.Cash Identification:

Handling money in day-to-day life is easy for a
normal person but difficult for a Blind person. By identifying
this problem some of the work is donepreviously. As per the
paper[6], a basic Indian currency identification system has
been proposed. Straightforward image processing. KNN is
used for classification after that to find the ROl in the dataset
images. The system has been composed Design and
Development of a Real-Time Paper Currency Recognition
System of Demonetization of New Indian Notes by Using
Raspberry Pi for the Visually Challenged.[6]

I11. SYSTEM ARCHITECTURE

A. Hardware System

The system includes Raspberry Pi which will be associated
with the Pi camera and Bluetooth headset. Which will be the
flow of the system.

1. Raspberry Pi

The Raspberry Pi acts as the main component as It
offers the processing power essential to OCR, text-to-speech
audio generation, and image processing taken with the Pi
Camera. The software that controls the entire system is run
by it, because of its ability to adapt andprocessing capacity,
it is crucial for the development of assistive technology
solutions for people who are visually impaired.
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Fig.1 System architecture

2. Camera Module
The system's camera is a Pi 5mp camera, which the
Raspberry Pi can easily integrate with. The role of the camera
is to capture the image and send it to the Raspberry Pi for
processing. we use 5mp because it is enough to capture a
clear image.

3. Bluetooth Headset
The user uses the Bluetooth headset to signal their
desire to be extracted.

IV.METHODOLOGY
A. Image Recognition
1. OCR(optical character recognition)

Essentially going to use an OCR module to convert
the image to text. where text data is extracted from the
captured images using OCR software.The Tesseract OCR
which is one potential OCR library for Raspberry Pi.

 Documen:

) » Preprocessing - lr' Texilines  /—» Segmentation-
image f
/' Labels /= Classifier }4 : Feal:ur_e (._ha.ral:ter ;
{ / Extraction images

Fig 2. OCR Architecture

2. TTS(Textto Speech)

After text extraction the Raspberry Pi receives the
extracted text and uses a text-to-speech module to convert it
into audio. In this module, the TTS module processes the
incoming text and turns it into realistic audio. The user can
hear the generated audio output thanks to the Bluetooth
headset that is connected. The system makes sure that speech
understanding and clarity are prioritized in the audiooutput.

B.Cash Identification

During the training phase, various images of money are
taken from various angles and notations.

1. Image Acquisition
The image is captured by a sophisticated 5SMP Pi
camera and converted to grayscale.
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Fig 3. Cash Identification Architecture

2. Segmentation

The image is converted to binary form with the
specific goal of removing the cash paper from the
background. The regions are extracted using the Canny edge
and Sobel detection; the Equation displays the mathematical
representation. Finding the image's intensity gradient.
To obtain the first derivative level direction and vertical
bearing, the smoothed image is then separated with a Sobel
kernel in both flat and vertical heading. From these two
images, we can see that every pixel has an edge gradient and
a heading after

Edge Gradient(G) =|G> + (if

G
Angle(0) = tan’l( s ]
G.

3. Feature Extraction

The specific kind of dimensionality reduction
method is feature extraction. It is a method for capturing a
picture's visual content for recovery and indexing. When the
contribution to the calculation is too great to go on and there
is enough information but not more, at that point. At that
point, the input data will be converted into a trimmed-down
highlight set. The amount of resources needed to represent the
complex arrangement of information can be easily determined
through feature extraction.

4. Classification

The notes are classified using the non-parametric k-
nearest neighbors algorithm (k-NN). The data consists of the
feature space's k closest training cases. Whether k-NN is used
for classification or recurrence establishes the success rate.
With the goal of assisting the client with simple
comprehension and coordination between the client and the
application, text-to-speech (TTS) (TTS) is used to inform the
client by the estimation of the paper note/Money.

V.RESULT

The smart glasses project, leveraging Optical Character
Recognition and Text-to-Speech modules, has yielded
promising results that could significantly enhance the daily
lives of individuals. The integration of OCR technology
allows smart glasses to capture and interpret printed or
handwritten text from the user's surroundings, making it a
valuable tool for those with visual impairments or anyone
seeking on-the-fly translation or information retrieval. This
combination of OCR and TTS modules in smart glasses
bridges the gap between the physical and digital world,
promising improved accessibility, productivity, and an
enriched user experience for diverse applications, such as
aiding those with visual impairments, facilitating multilingual
communication, and streamlining information retrieval in

various contexts.

VI. CONCLUSION

The visionary smart glasses designed for people with visual
disabilities represent a significant advancement in assistive
innovation. These glasses combine state-of-the-art camera
capabilities with advanced Optical Character Acknowledgment
(OCR) technology, convertingvisual information into audible
content in real time. Their core objective is to empower the
visually challenged by allowing them quick access to printed
materials and supporting their independent engagement with
written data. Furthermore, the incorporation of a cash reading
module improves accessibility and independence. By
consistently converting printed materials into sound and
enabling accurate cash identification, these devices have the
potential to revolutionise how people with visual disabilities
interact with their surroundings. These glasses contribute to
improving users' access to information and financial security,
fostering an improved overall well-being.With continuous
research and development, they give a promising glimpse into a
more comprehensive and equitable world where technology
enables people to lead more independent and satisfying lives.
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