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Abstract: Speech and text serve as primary mediums for human communication. While sight is typically necessary to
access textual information, individuals with visual impairments can rely on auditory input. This paper proposes a
system that utilizes a headset as an interface between the user and the system. Optical Character Recognition (OCR)
technology is employed to recognize characters, which are then vocalized through the headset. The system includes a
camera mounted on spectacles or a head device to capture the entire paper under favorable lighting conditions. The
paper's content must be in English and presented in a legible font size. When all requirements are met, the system
captures an image, processes it, and if successful, announces via Bluetooth headset that the content has been
recognized. Subsequently, the system wvocalizes the converted text, enabling blind individuals to access written
materials independently. This proposed PC-based reader offers a solution for blind individuals to access written
content without relying on human assistance.
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INTRODUCTION
The World Health Organisation (WHO) estimates that there are 45 million blind persons in the world and
285 million visually impaired people worldwide, 90% of who live in poor nations. Although there are already
solutions available to help blind people read, none of them provide a reading experience that is similar to that of
sighted people. For the blind community, a portable text reader that is both easily available and reasonably priced
is desperately needed.

In our society, information is predominantly available in written form, which is easily accessible to sighted
individuals. However, for blind or visually impaired individuals, accessing information presents a significant
challenge. Traditional methods of information dissemination, such as printed books, are inaccessible to them.
Therefore, there is a need for a solution that can convert written information into a format that blind individuals
can easily access.

One solution is to introduce a smart device equipped with a multimodal system capable of converting
documents into formats interpretable by the blind. The "Blind Reader" is designed for touch devices and offers a
user-friendly and interactive system for blind or low-vision individuals. Users can tap on words, which are then
audibly presented through a text-to-speech engine. This system is particularly beneficial in scenarios like medicine
identification, where blind individuals may struggle to determine whether they have correctly identified a
medication. With a mobile application, the solution becomes easily accessible, requiring minimal hardware.

The suggested system uses Open Computer Vision (Open CV), a set of image processing capabilities, to
recognise text. Applying mathematical processes to photographs in order to extract information is known as image
processing. It has several uses, such as text recognition, facial recognition, and computer graphics. Text recognition
is affected by a number of factors, including background, alignment, font size, and font type. Licence plate
recognition is an example of text recognition that shows the adaptability of image processing methods.

PROBLEM STATEMENT
With over 40 million visually impaired individuals living there, India is home to the greatest percentage
of blind persons worldwide (20%). Furthermore, over 90% of these individuals have little to no access to the
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assistive devices that they require. For those who are blind or visually impaired, independent travel is a well-
known issue. Additionally, the availability of affordable, high-performing, and portable digital imaging
devices is growing. The primary means of human communication are speech and written language. For
someone to access the content in a text, they must have vision. On the other hand, people with low vision can
still discern information from noise. It can identify text from any document, identify names on signs, and
identify names on medications and textbooks. To efficiently extract and identify text from scene photos using
computer vision technology, and to translate the identified text into speech so that it may be integrated with
hardware to create an electronic travel assistance for the blind. This system uses OCR with the Sound bite
hearing technology to produce audio output for the blind and deaf.

EXISTING SYSTEM

The current project makes use of a camera-based technology that allows users to read text documents.
The framework focuses on integrating an image-capturing method into a MATLAB-based software system.
The majority of blind individuals read books and papers in Braille, which is more difficult to produce and less
accessible This makes it necessary to enhance the tools that could alleviate the agonising chores that blind
individuals must perform from start to finish. Following analysis, a Python-based TTS (text to speech)
conversion unit integrated inside the Raspberry Pi converts text to speech. Lastly, the audio amplifier receives
the audio output so that it may be read out. One of the main issues with this approach is how hard it is to make
all of the books and documents accessible to blind individuals.

PROPOSED SYSTEM

The proposed system offers two modes of operation catering to both visually impaired and hearing impaired
individuals. For visually impaired users, the system comprises two main modules: the image processing module
and the voice processing module. In the image processing module, an image is captured using a camera and then
converted into text format. Optical Character Recognition (OCR) plays a pivotal role in this module. OCR
technology automatically recognizes characters through optical means, simulating the human sense of sight. Prior
to feeding the image to the OCR system, it undergoes conversion to a binary image to enhance recognition
accuracy.

The voice processing module is responsible for converting the text obtained from the image processing
module into audible sound. This transformation ensures that the sound produced possesses specific characteristics
to aid comprehension by the user. Essentially, the system first converts the captured image (in .jpg format) into text
(-txt format) using OCR. Subsequently, the text is converted into speech, allowing visually impaired users to access
information effectively.

Using a camera-based assistive text reader, the suggested approach seeks to help blind people see text labels,
printed notes, and product information. The system reads text from images taken by a camera mounted on
spectacles using optical character recognition (OCR) technology. After the text has been recognised, a speech
algorithm is used to turn it into voice output.

In order to put this concept into practice, a real-time prototype that worked with a camera, PC, and ESP
8266-12E NODE MCU controller was created. The system records frames and checks to see if any text is present.
The image is processed in multiple stages once it is captured: it is first turned into grayscale and then filtered with a
Gaussian filter to cut down on noise. Adaptive Gaussian thresholding is used to lower noise and improve image
quality even further. These preparatory procedures enhance the precision of OCR's text recognition.

Top of FormAfter the binary conversion, the filtered image is cropped to eliminate character-free regions.
After cropping the frame, text recognition is performed using Tesseract OCR. The OCR produces a text file as its
output, which the e-Speak text-to-speech synthesis system uses as input.e-Speak creates an audio output by
converting the text file into an analogue signal. The user can then hear this signal by donning headphones. A
complete solution is put into place for people who are deaf or hard of hearing. It combines a sound bite hearing
device, text-to-speech synthesis (TTS), and optical character recognition (OCR).
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Figure 1: Block Diagram

In this integrated system, blind and deaf individuals can receive audio output through a vibration motor.
The sound bite hearing system processes sound and wirelessly transmits sound signals through the teeth, enabling
both blind and deaf individuals to perceive auditory information. This holistic approach ensures accessibility for
individuals with visual and hearing impairments.

An alternative to surgical bone conduction implants, which must be surgically implanted into the skull in
order to conduct sound, is the sound bite sensor. The sound bite sensor uses the teeth rather than an implanted
part, therefore surgery is not required. For those who might encounter distortion with traditional hearing aids that
only enhance sound, this novel technique is especially helpful.

In the instance of bone conduction, sound waves pass through bones and into the inner ear. Sound vibrations
flow through media. Sound waves vibrate the skull's bones when they enter the head. The temporal and frontal
bones, as well as the jaw and soft tissue, are some of the routes by which these vibrations can subsequently reach
the inner ear. Through this approach, people can hear without depending on the conventional method of hearing
through the middle ear and ear canal.

The device receives signals from a speaker and converts them into sound vibrations. These vibrations,
though initially strong, are amplified to ensure they are picked up by the cochlea with the assistance of an
amplifier, driver relay circuit, and vibrator. This process allows sound to be transported from the impaired ear
directly to the hearing ear.

This hearing device is designed to be fitted to the upper left or right teeth at the back of the mouth.
Importantly, it doesn't require any alteration to the user's teeth, and it can be easily inserted and removed as
needed. The device itself is a flat piece, contained within a sealed rechargeable battery, and incorporates electronics
and wireless capabilities to pick up sound transmissions from a behind-the-ear microphone.

This system's portability is a key feature, allowing users to carry the device with them anywhere and use it at
any time. This flexibility ensures that individuals with hearing impairments can access sound enhancement
whenever they need it, contributing to their overall quality of life and communication abilities.

Optic Character Identification:

The electronic or mechanical process of turning images containing printed, handwritten, or typed text into
machine-encoded text is known as optical character recognition, or OCR. Sources for this conversion can include
scanned documents, images of documents, and scenes photographed, including text on billboards and signage in

3 Special Issue of ICEAIST-24



International Conference on Exploring Al, IOT, Science & Technology (ICEAIST)-2024

landscape photography. OCR is a major field of study in computer vision, artificial intelligence, and pattern
recognition that aims to create methods and algorithms that can reliably extract and interpret text from visual
inputs.
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Tesseractocr:

Under the Apache 2.0 licence, Tesseract is a potent open-source text recognition (OCR) engine. For
developers, it provides an API to extract printed text from photos in addition to direct usage. Tesseract can
handle text in a variety of languages thanks to its broad language support. Although Tesseract does not come
with a built-in graphical user interface (GUI), there are plenty of third-party solutions that can be used.
Furthermore, Tesseract may be used with a variety of frameworks and computer languages by means of
wrappers, which are available from its repository.

OCR With Pytesseract and Open CV:

PyTesseract is a wrapper for Tesseract-OCR Engine. It is also useful as a stand-alone invocation scriptto
Tesseract, a sit can read all image types supported by the Pillow and Leetonia imaging libraries, including jpeg,
png, gif, bmp, tiff, and others. More info about Python approach read here. The code for this tutorial can be
found in this repository MOIHy.

WORKING

As seen in the above illustration, the shell and spring assembly makes mobile contact with the fixed contact
points beneath it. Only one stationary contact in this switch has its pin soldered, leaving the other without a rotor.
Combinations of switch On and Off states can be achieved when all three contacts are used. Depending on what
the default state indicates, this one functions as an ON-OFF or OFF-ON switch. Slide switches are often made to
operate on home voltages between 220 and 240 volts, however for optimal results and to prevent unintended side
effects; it is common to consult their design ratings. Because there are no tiny wires that could break off and
impair operation, the parts utilized in the switch are highly sturdy. An assortment of slides witches known as the
DIP switches are utilized in devices that need more switches.

The switch with two of the three contacts soldered is seen above.The default position is when the movable
contact plate's spring-shell assembly is at its pivot. This is the switch's default state, and it is typically taken as an
off position. There is no contact between the stationary and moveable contacts when the shell is positioned at the
fullcrum. At this resting posture, the spring is in its coiled state and is unable to release because the fulcrum is
fixed in place. The shell is moved from the top of the full crab to either side of these e-saws as the movers move
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towards either of the contacts. Because it is moveable, the spring can decompress and force the tal shell firmly
against the saw, which is then pushed downward.

ESP-12EModule:

The ESP-12E module, which contains the ESP8266 chip, is a feature of the development board. The 32-bit
LX106 RISC CPU from TensilicaXtensa®, which can run at a clock frequency of 80 to 160 MHz, is found on this
chip. Additionally, it has 4 MB of Flash memory and 128 KB of RAM, which are enough for managing lengthy
strings that are frequently encountered in web pages, JSON/XML data, and other applications for IoT devices.

The ESP8266 chip integrates an 802.11b/g/n HT40 Wi-Fi transceiver, enabling it to connect to Wi-Fi
networks, access the Internet, and establish its own network for direct device connections. This versatility enhances
its capabilities for various loT applications. In terms of audio processing, a coil, often referred to as a voice coil,
carries the current generated by the audio source. This current represents the audio signal and needs to be
converted from an electrical signal into a series of audio vibrations. The electrical signal flowing through the voice
coil fluctuates in accordance with the required audio vibrations.

The voice coil is situated within a cylindrical cutaway in the magnetic structure, ensuring it remains
suspended without contacting the sides during normal operation. The current flowing through the voice coil
generates its own magnetic field, which interacts with the fixed magnet's magnetic field. This interaction creates
forces that cause the coil to move slightly in and out of the magnetic field in alignment with the current flow.

The underlying principle behind this operation is electromagnetic induction, which is also employed in various
other devices such as electric motors, relays, and bells. This mechanism enables the conversion of electrical signals
into mechanical motion, resulting in the production of sound

Top of Form:

The motion of the voice coil is transmitted to the diaphragm, which in turn moves a larger volume of air,
making the vibrations audible. Due to the compact size of earphones or headphones, they do not require
suspension materials typically found in larger loudspeakers. The diaphragm itself is sturdy enough to maintain the
necessary alignment with the magnet without touching.

In earphones and headphones, the voice coil is typically small, and the wire used is relatively thin since the
current levels required are much lower compared to those needed for loudspeakers. Thin wires connect the voice
coil to the back of the earphone, facilitating easy entry of the electrical signal into the earphone assembly. The
arrangement of these connections is critical to the headphone's performance, as any impediment to movement can
significantly impact its operation.

CONCLUSION
This study presents an intelligent Python-based text reader that can effectively translate text from photos to
speech. The tool provides a portable and affordable way to turn text from images to voice. By adopting certain
image processing techniques, the Tesseract OCR engine produces better text recognition accuracy by improving the
quality of the original image. With 99% accuracy, the resultant text conversion is quite accurate.

Furthermore, the converted text is transformed into an audio file using a Python-based TTS (Text-to-Speech)
synthesizer, ensuring a natural and pleasant audio output. The device guarantees high precision and consistency in
its performance. Currently, it supports the English language, but future research could focus on making it
multilingual to cater to different languages. Additionally, potential enhancements may include features like voice
modulation and alerts for poor-quality image capture.

The goal of this project, "Reader for Blind," is to encourage independence and give blind people more control
over their daily life. Reading printed text from pamphlets, books, periodicals, and other materials is just one of the
many responsibilities it covers. Users can independently access daily information, such as newspapers, with this
device. In addition, the concept includes a sound bite hearing device that will help people who are deaf or blind.
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The goal of this all-encompassing strategy is to enhance the quality of life and accessibility for those who have
sensory impairments.
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