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Abstract: Visually impaired individuals often rely on Braille for reading and writing, but converting
Braille to speech can further enhance their communication abilities. This project presents a Braille-to-
speech conversion system using Python and image processing techniques. The system captures Braille
characters through a camera, processes the image to recognize Braille patterns, converts them into text,
and uses text-to-speech (TTS) technology to generate speech output. The proposed solution is affordable
and efficient, leveraging open-source technologies to improve accessibility for the visually impaired
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L. INTRODUCTION

Individuals with visual impairments rely heavily on assistive technologies to interact with the world around them. One
of the most widely used systems for this purpose is Braille, a tactile writing system that allows blind and partially
sighted people to read and write through touch. However, in the digital age, there is an increasing need for more
advanced and efficient solutions that can bridge the gap between traditional Braille text and modern communication
systems. One such solution is the conversion of Braille to speech, enabling visually impaired individuals to access
written information audibly. The development of a Braille to speech conversion system combines multiple fields of
technology, including image processing and machine learning, to translate tactile Braille symbols into audible speech.
Python, with its rich libraries and frameworks, offers an ideal platform for implementing such a system. By capturing
images of Braille text and processing them using image recognition techniques, the system can decode the Braille
patterns and convert them into corresponding speech output

This project aims to develop a Braille-to-Speech conversion system that helps visually impaired individuals convert
Braille input into human-readable speech. Braille, a tactile writing system used by the visually impaired, consists of
patterns of raised dots. The proposed system will allow users to input Braille characters, which are then translated into
speech using Python programming, enabling better communication and access to information. The proposed system
uses Python and image processing techniques to convert Braille into speech, providing an affordable, open-source
solution. The system works by capturing images of Braille characters using a camera, processing the images to
recognize the raised-dot patterns, converting the recognized patterns into text, and then using a text-to-speech engine to
generate audible speech. By integrating image processing with Python, the system offers a flexible platform that can be
adapted for various environments and languages.

II. LITERATURE REVIEW
Aparna. V. Mote., “Text Reader for Visually Impaired Person using Image Processing/Open-CV”, may 2023-The
projects’ ultimate goal is to assist visually challenged persons with text recognition. This goal is accomplished by
creating a module that converts text into speech and speaks it through the provided headphone/speaker
Lee Dayeon, and Jinsoo Cho. "Automatic Object Detection Algorithm-Based Braille Image Generation System for
the Recognition of Real-Life Obstacles for Visually Impaired People.” 2021 -A living assistance system proposed,
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which integrates object recognition, object extraction, outline generation, and braille conversion algorithms, that is
applicable both indoors and outdoors

A. G. Hagargundet.al..“Image to Speech Conversion for Visually Impaired”, International Journal of Latest
Research in Engineering and Technology, 2017 -The basic framework is an embedded system that captures an image,
extracts only the region of interest

Sharavana k., “Real-Time Text to Braille and Audio Convertor”, International Research Journal of Engineering and
Technology, aug 2020 - detects the text and converts this text into audio and also into refreshable Braille characters, in
reality.

Rajamani, Sathish kumar. (2023).

EXTRACTING TEXT FROM IMAGE AND BRAILLE TO SPEECH CONVERSION-use optical character
recognition and text-to-speech conversion to achieve the conversion of text in photographs to voice.

1. METHODOLOGY

e Image Acquisition: The system begins by capturing an image of the Braille text using a camera. The quality
of the image is critical for accurate recognition, so a high-resolution camera is recommended. The image is
then passed to the preprocessing stage.

e Preprocessing :The captured image is preprocessed to enhance clarity and contrast using image processing
techniques such as grayscale conversion, thresholding, and noise reduction.

e  Braille Character Recognition:The preprocessed image is analyzed using edge detection algorithms such as
Canny or Sobel. Contours are extracted to identify the position and structure of the raised Braille dots. The
system compares the detected patterns with a stored database of Braille patterns to match the dots to
corresponding characters. Each six-dot Braille cell is mapped to its corresponding letter, number, or symbol.

e Text-to-Speech conversion: Once the Braille characters are identified and converted into text, the system uses
a text-to-speech engine to generate spoken output. Python's pyttsx3 or gTTS libraries provide the text-to-
speech functionality, transforming the recognized text into audible speech. The speech output can be adjusted
for different languages, accents, or speeds to suit the user's preference

e  Audio output: The generated speech is played back to the user via speakers or headphones.

IV. TOOLS AND TECHNOLOGY
e  Python Programming Language
e Libraries: OpenCV (for image processing), gTTS or pyttsx3 (for speech generation)
e Braille Keypador Image Processing for Braille Recognition
e High Resolution Camera

V. BLOCK DIAGRAM
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VI. CONCLUSION

This project will present a Python-based Braille-to-speech conversion system that leverages image processing and text-

to-speech technologies to provide an affordable and accessible solution for visually impaired individuals. The system
successfully recognizes Braille characters from captured images and converts them into speech, making it an effective
tool for improving communication and access to information for the visually impaired community. Also, the proposed
system will offer visually impaired individuals a user-friendly and affordable tool to enhance their communication

abilities.
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