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Abstract: Obtaining written information is a major
difficulty for the 285 million people worldwide who
are affected by vision impairment. In order to solve
this problem, our initiative introduces a low-cost
smart reader made especially for people who are blind
or visually handicapped. In contrast to conventional
approaches that could be unaffordable, our system makes
use of the accessibility and adaptability of ESP8266
Microcontroller to offer a solution that is both affordable
and practical. ESP8266 Microcontroller, which is well-
known for being inexpensive and user-friendly, forms the
core of our smart reader system. Through the integration
of ESP8266 Microcontroller boards with diverse
peripherals like cameras and audio output devices, we
have created a platform that can identify written text
and translate it into speech instantly. Our smart reader’s
primary function is centered on optical character
recognition (OCR) technology. The device takes pictures
of printed text using a camera module, and the ESP8266
Microcontroller processes the photos. Python and other
ESP8266 Microcontroller-compatible programming
languages are used to create complex algorithms that
analyze and transform the collected text into a format
that is readable by machines. Our smart reader’s speech
output feature is one of its main selling points since it
allows those with visual impairments to access printed
material without the help of a visual aid. Upon text
recognition, ESP8266 Microcontroller employs text-to-
speech (TTS) technology to produce appropriate speech
output, enabling users to hear the printed material’s
contents in real-time. Through the utilization of ESP8266
Microcontroller as the primary component of our smart
reader, we have effectively created an affordable solution
that enables visually impaired individuals to freely
access printed material. By bridging the gap between the
visually challenged community and the enormous world
with written literature, this innovation not only improves
accessibility but also foster inclusivity.
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[. INTRODUCTION

The Visual impairment affects an estimated 285 million
people worldwide, making it a major problem. In excess
of 50 million of them are blind. For those who are blind or
visually challenged, obtaining textual material is still a
challenging process even with technological developments.
The high expense of traditional remedies frequently prevents
those in need from accessing them [1]. Our project presents
an innovative solution to help visually impaired people access
written content: an inexpensive smart reader built on ESP8266
Microcontroller technology. This addresses the urgent need
for such a device. Due to their accessibility, adaptability, and
simplicity of use, ESP8266 Microcontroller have become
more and more popular, which makes them a great platform for
creating affordable solutions to social problems. With regard to
democratizing the accessibility of assistive technologies for the
blind, our project marks a substantial turning point. Our goal is
to offer a cost-effective solution that enables visually impaired
people to independently access and interact with printed
content by utilizing ESP8266 Microcontroller’s capabilities
[2]. We describe the architecture and implementation of our
low-cost smart reader in this work, emphasizing three main
features: speech output via an ESP8266 Microcontroller board,
text-to-speech conversion, and image-to-text recognition via
optical character recognition (OCR). By integrating these
features, our smart reader provides a smooth and simple user
interface that makes it easy for those with visual impairments
to explore written texts [3]. In this introduction, we highlight
the urgent need for affordable solutions that help people with
visual impairments access textual content. Our initiative aims
to close the accessibility gap and advance inclusivity for those
with visual impairments by utilizing ESP8266 Microcontroller
technology.

II. RELATED WORK AND EXISTING SOLUTIONS

The project main goal is to create an affordable smart reader
that will enable people with visual impairments to efficiently
and independently access textual material. Our project uses
ESP8266 Microcontroller technology to build an accessible

Article can be accessed online at www.publishingindia.com



2 International Journal of Emerging Trends in Science and Technology

Volume 11 Issue 2 December 2025

solution in an effort to overcome the affordability barrier
associated with current assistive devices. Our main objective
is to create an inexpensive smart reader that visually impaired
people from a range of socioeconomic backgrounds may use
[4]. We hope to keep the smart reader system as affordable and
practical as possible by leveraging ESP8266 Microcontroller
microcontrollers, which are well known for their price and
adaptability. Our goal is to put into practice reliable optical
character recognition (OCR) systems that can correctly identify
printed text from acquired photos. Using cutting-edge methods
for image processing and machine learning algorithms, Text
might be extracted from a variety of sources, such as books,
documents, and printed materials, using our intelligent reader.
Our project’s seamless speech output capability, which will
allow those with visual impairments to hear printed documents
in real time, is an additional significant objective [5]. Our
goal is to improve accessibility and usability for users by
combining text-to-speech (TTS) technology with the ESP8266
Microcontroller-based smart reader to transform recognized
text into audible speech output.

[1I. DESIGN AND DEVELOPMENT OF READING ASSISTANCE

Our approach centers on utilizing ESP8266 Microcontroller
technology to integrate speech output and text recognition
features, making it possible for people with visual impairments
to efficiently read written material [6]. Our method’s essential
elements are image capture, text-to-speech (TTS) conversion,
and optical character recognition (OCR) implementation,
all of which are neatly incorporated into the ESP8266
Microcontroller-based smart reader system [7].

POWER SUPPLY
WEB
SPEAKER
CAMERA ESP8266
PRINTED
TEXT

Fig. 1: Block Diagram

Taking Images: A camera module that is attached to the
ESP8266 Microcontroller board is used to take pictures of
printed text. Our high resolution cameras are designed to
capture crisp and detailed pictures of printed materials such as
books, documents, or other printed materials [8]. The ESP8266
Microcontroller board ensures precise and efficient text image
capture by commanding the camera module and starting the
image capturing process.

Optical Character Recognition (OCR): The ESP8266
Microcontroller board handles the text images by extracting
the text information through OCR algorithms after they are
captured. We use sophisticated image processing techniques
to separate and identify individual characters in the acquired
images, including edge detection, banalization, and character
segmentation [9]. It is also conceivable to use methods based
on machine learning to raise the OCR method’s accuracy and
dependability. These OCR methods have been carried out by
the ESP8266 Microcontroller board, which examines the text
images pixel by pixel and converts them into a text format that
is readable by machines.

Content to Speech Translation (TTS): The development
board for ESP8266 Microcontroller starts the text-to-speech
conversion process when the text has been identified and
extracted from the taken pictures. In order to translate the
detected text into audible speech output, we connect TTS
modules or modules with the ESP8266 Microcontroller
environment [10]. The TTS module uses pre-recorded or
synthetic voice recordings to synthesize the text into natural-
sounding speech after receiving the extracted text data from
the ESP8266 Microcontroller board. People with disabilities
such as blind or visually impaired can now listen to the printed
information in real time by sending the synthesized speech
output to audio device outputs like users or microphones.

Through the use of these techniques, our ESP8266
Microcontroller-based smart reader system effortlessly
combines audio output and text recognition features, offering
visually impaired people a practical and affordable means of
independently reading printed material. Because the ESP8266
Microcontroller system is affordable, adaptable, and simple
to use, our smart reader is an invaluable assistive tool for
improving the inclusion and accessibility of people with
disabilities in community.

Picture  Preliminary Processing: Image pre-processing,
segmentation, and feature extraction are some of the procedures
connected with utilizing ESP8266 Microcontroller for
recognizing text from acquired photos. Below is an in-depth
discussion of each step.

To boost the quality and enable precise text recognition, pre-
processing techniques are first used to the image of the printed
text that has been received. Resizing the image, changing the
contrast and brightness, and eliminating noise or distortions
are a few examples of these pre-processing process. Character
edges can be emphasized and made clearer by using edge
detection techniques [11].

Segmentation: Following initial processing, the image is
processed through segmentation in order to separate different
characters or text areas. The procedure of segmenting an image
entails locating and removing text areas from the backdrop
and other components. Approaches for separating areas of
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text and extracting individual characters include contour being
identified, thresholding technique, and multiplication.

Characteristics Extract: Following categorization, important
attributes or characteristics are studied and extracted from
each individual character using feature extraction algorithms.
To help with honor, characteristics including appearance,
size, shape, and orientation are taken off of the characters.
Statistical measurements like moments or histograms that may
be calculated by methods for extracting features in order to
quantify various characteristics that comprise the symbols.

Character Identification: After all of the characters’ qualities
are taken out, an algorithm for recognition of text uses them
to identify the sentences. To categories the characters, the
text recognition tool usually uses machine learning models or
compares its obtained attributes with a predetermined library
of character templates. The system identifies the characters
and reassembles the text based on the similarity the retrieved
features are to the symbol templates [12].

Text Output: Lastly, the text to speech, or TTS, module featuring
ESP8266 Microcontroller integration outputs the identified
text. The circuit board for ESP8266 Microcontroller uses TTS
libraries or modules to translate the recognized text into audible
speech output. People with visual impairments are able to
listen to the printed text’s contents in real time by sending the
created speech output to audio output gadgets like speaker or
headphones [13]. Following this pattern of events, our ESP8266
Microcontroller-based smart reader machine is able to on their
own and successfully assist those with vision impairments in
retrieving written material by accurately identifying text from
taken photos and producing aural output.

I'V. HARDWARE SYSTEM ARCHITECTURE

ESP8266 Microcontroller: The primary component of the
blind reading assistance is the ESP8266 microcontroller,
which has a 32-bit CPU, integrated WiF1i, and GPIO ports. The
device is powered and programmed by its USB interface, and
internet access for text retrieval is made possible by its WiFi
capabilities. Thanks to its embedded memory for firmware
and data storage, it can handle activities like text-to-speech
conversion and HTTP queries with ease. GPIO pins improve
user engagement by facilitating connections with external
components. With these features, the ESP8266 makes it
possible to create a small, easily-read reading aid that will
improve the lives of those who are blind or visually impaired
by enabling smooth text access and spoken material delivery.

Camera Portion: Images of printed content are snapped using a
high-resolution camera module .typically, the camera modules
is an ESP8266 Microcontroller compatible Raspberry Pi camera
modules or a USB cam. For optical character recognition, it
takes crispy, detailed pictures of written content (OCR).

Fig. 2: Reading Assistance Device for the Blind People

Text to Speech: The TTS module transforms accepted text
into audible speech output. It might be a standalone hardware
module or a software program based on an ESP8266
microcontroller board. TTS modules have used generated
voice samples to provide natural-sounding speech output.

Energy Source: The power required to run the smart reader
system’s components is supplied by a dependable power
supply device. The camera module, board for ESP8266
Microcontroller, and other devices are all guaranteed to operate
continuously and steadily by the power supply unit. According
to the use and portability needs, the power supply could be a
USB, an AC converter, or a battery pack.

Connectivity on the Periphery: Both the camera module and
the TTS module are connected to the ESP8266 Microcontroller
board using USB or serial communication ports. Depending
on how it is carried out, additional interfaces like SPI or 12C
may be used to connect additional peripherals or sensors.
Digital and analogue input/output pins are available on the
ESP8266 Microcontroller board for integrating with external
parts and sensors. All things considered, the fundamental parts
of our hardware setup for the ESP8266 Microcontroller-based
smart readers system are the ESP8266 Microcontroller boards,
camera modules, TTS modules, power supply, and peripheral
interfaces. These carefully chosen and matched parts provide
visually impaired people with an affordable and useful way to
efficiently access written material.

V. CONCLUSION

The individuals who are visually handicapped, our ESP8266
Microcontroller-based smart reader offers an affordable way
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allowing them to easily access printed material. With the aid
of freely available modules and the ESP8266 Microcontroller
technology, we have created a useful tool that shows promise
for precision and convenience. People with a limited budget are
assured of accessibility because to the cheap cost of ESP8266
Microcontroller components. Upcoming developments could
involve increasing accessibility, introducing additional
capabilities like language translation, and adjusting OCR
algorithms. Our aim is to get this technology broadly
accessible to improve the quality of life for visually impaired
people all around the world by encouraging cooperation and
sustainability.
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