’// International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056

JET Volume: 11 Issue: 04 | Apr 2024

www.irjet.net

p-ISSN: 2395-0072

Image Text To Speech Conversion with Raspberry-Pi Using OCR

Shivkanya V Dahiphale?, Prof. S. J. Nandedkar?

1 PG Student, Electronics & Telecommunication Engineering, Aurangabad, India
2Professor, Electronics & Telecommunication Engineering, Aurangabad, India

Abstract - In this paper, we have proposed an image text
to speech converter using Raspberry Pi. It is very difficult to
read text from text images or text-boards. Visual impairment
is one of the greatest handicaps of humanity, especially in
today’s world where information is communicated through
text messages rather than voice. We have tried to extractand
convert text from an image, i.e., capture an image that only
contains text and convert it into speech. This is done using
Raspberry Pi and Optical Character Recognition (OCR). The
captured image undergoes several image processing steps to
find only the part of the image which contains the text.
Various tools are used to convert a new image (which only
contains text) into speech. These tools include OCR software,
TTS (Text to Speech), and the audio output can be heard
through speakers or earphones.
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1. INTRODUCTION

Every year, the number of visually challenged persons are
increasing due to eye diseases, age related causes, traffic
accidents and other causes. As reading is one of the most
important tasks in the daily routine (text is present
everywhere) of humankind, visually impaired people face
many difficulties. Speech gives support to the visually
challenged persons for reading out the text. The focus of this
research is that the visually challenged person can get
information about text into audio format. This paper have
presented design for a camera based reading system that
extract text from image and identify the text characters and
strings from the captured image and finally text will be
converted into audio. The captured image goes through a
series of image pre-processing steps to locate only that part
of the image that contains the text and removes the
background. The OCR and TTS process the image. Text
Recognition (OCR) has become one of the most popular uses
of technology in text recognition and Al. Optical Character
recognition (OCR), is the process of converting scanned
images of machine printed or handwritten text (numerals,
letters, and symbols), into a computer format text [1].

1.1 Summary of Literature Review

In this section, we present some previous research done to
assist visually challenged people with text-to-speech
technology. This literature review is used to study different
image-text-to-speech conversion techniques. By using these

research papers, the survey is done for the invention of new
techniques. This paper is going to be a solution for the
conversion of images into sound. The system includes the
head-mounted video camera. Its design is portable and low-
power. In this work, images are converted into text, and then
that text is converted using MATLAB coding, which is
commonly used for image processing techniques. So, there is
scope to increase the database of the proposed system [2].
The device consists of a portable device for assisting the
visually impaired. The setup is foldable, and hence its
portability is enhanced. It can be broken down into two
parts, and it barely takes 5 seconds to be set up again. The
two parts of the device are 1) the stand, onto which the
Raspberry Pi board is mounted, and 2) a slot in the wooden
board for the camera. 2) A plain slate that has slots for
inserting the paper [3]. This paper presents an approach for
text extraction and the conversion of it to speech. The OCR
(optical character recognition) converts the textimages into
machine-encoded text and saves itin a text file. Tesseract is
the OCR engine that is used for extracting the English text
from the image and storing it in a text file. The text-to-speech
engine converts text-to-speech output [4]. Rama Mohan
Babu, p. Srimaiyee, a. Srikrishna used characters in a text of
different shapes and structures. Text extraction may employ
binarization or directly process the original image; it
consists of a survey of existing techniques for page layout
and analysis. Mathematical morphology is a geometrical-
based approach to analyzing images. For the extraction of
geometrical structures and representing shapes in many
applications, it provides powerful tools. Morphological
Feature Extraction (MPE) has been proven to be a powerful
tool for character detection and document analysis,
particularly when using dedicated hardware. They proposed
an algorithm for text extraction based on morphological
operations [5]. OCR technology allows a machine to
automatically recognize a character through an optical
mechanism. OCR is the method of translating images that
contain text into machine-editable form. If we read a page in
a language other than our own, we may recognize the
various characters, but we may be unable to recognize
words. However, on the same page, we are usually able to
interpret numerical statements-the symbols for numbers are
universally used [6]. Bhushan Sonawane, Kiran Patil, Nikhil
Pathak, and Ram Gamane used the Microsoft Office
Document Imaging OCR technology to extract text tokens,
prototypes, and templates. Then they performed the
following processes:
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A. Extracted Text from Image: Webcam-captured image
will be processed by Microsoft Office Document Imaging
used in “Third Eye: An Image Explorer.” Text will be
extracted from the image & kept in a separate text file with
the same name as the image file.

B. Text Analysis & Text Detection: Text analysis is mainly
concerned with the analysis of extracted text from an image
thatis in a text file. Organize and maintain them into a list of
words. This list contains abbreviations, numbers, and
acronyms & converts them into a full line when needed. Text
detection is the process of identifying precisely where it is
located in that page image.

C. Text Transformation: It is a normalization of text into
pronounceable form. It pronounces line-by-line words and
takes a pause when space is detected between words. It
reads the text according to the punctuation rules, accent
marks, & stop words, much like human beings [7]. In this
work, the image is converted into text, and then that text is
converted into speech by MATLAB. E-text is converted into
speech. With this approach, text from a Word document, web
page, or e-book can be read and can generate synthesized
speech through a computer's speakers. For image-to-text
conversion, the first image is converted into a grey image. A
gray image is converted into a binary image by thresholding,
and then it is converted into text by using MATLAB. The
Microsoft Win 32 SAPI library has been used to build speech-
enabled applications that retrieve the voice and audio output
information available for computers. In this work, one
character can be converted into text at once [8]. First, they
create a database of images. Images from the database are
given to the system as input. When these images are taken as
input from the system, the system checks for similar kinds of
images in the database to identify the objects in the image.
Once objects are detected, it identifies the image, and the
system gives text output. This generated text then undergoes
text-to-speech synthesis, and they get the speech output [9].

V. Phutak, R. Kamble, S. Gore, M. Alave, and R. R. Kulkarni
(2019). "Text-to-Speech Conversion using Raspberry Pi”. The
authors used the Google text-to-speech API for the
conversion of text to speech, and they implemented the
system on a Raspberry Pi [10]. The system used image
processing techniques to detect and recognize characters
and then convert them into speech using a text-to-speech
engine. The authors carried out testing on some visually
impaired people for the demonstration of the system'’s
effectiveness [19].

The system used optical character recognition (OCR) to
extract and recognize the text from the image and then
convert it into speech using a text-to-speech engine.
Language translation functionality has also been added by
the authors to the system [11].

The system uses OCR for text recognition from the image and
then converts that text into speech using a TTS engine. The

voice command functionality has also been added to the
system by the authors [12].

This paper presents a blur detection algorithm using the
Laplacian operator and OpenCV. The authors compared their
algorithm with other blur detection techniques and claimed
that their algorithm provides better results than the existing
ones [17].

The authors have done a comparison of various blur
detection techniques and proved their system's effectiveness
in the detection of images in different kinds of blur [18].

Darshan Badhe, P. M. Ghate proposed a Marathi text-to-
speech system using MATLAB. They created a database for
text and sound for this proposed system. Marathi text is
broken into words and then mapped to English
transliteration. After mapping, the audio file from the
database is matched and then played. They implemented
prosody generation, which is to add emotions to sound
signals depending on various factors such as age, gender, etc.
[13].

2. HARDWARE DESCRIPTION
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Figure 1: System Hardware Design

The system uses the Raspberry pi’s input/output pins to
interface with the camera and speaker. The 5 MP camera
module is connected to the Raspberry Pi’s Camera Serial
Interface (CSI) port, and the speaker/headphone is connected
to the audio output port. The 5V power supply is given to the
Raspberry Pi’s micro-USB port [10] [11] [12]. The hardware
components used are relatively cost-effective and easily
available, making the system easy to access and affordable for
visually impaired persons. The hardware for the image to
speech conversion system includes the following
components:

Raspberry Pi 3 B: The Raspberry Pi 3 B serves as the
primary processing unit for the system, functioning as a
compact computer in a small form factor. It is a single- board
computer developed by the Raspberry Pi Foundation. Ithasa
quad-core 1.4 GHz processor, 1GB RAM and includes onboard
Wi-Fiand Bluetooth connectivity. The Raspberry Pi 3 Bis the
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third generation Raspberry Pi and is widely used in various
projects due to its affordable cost and high processing power
[11][12].

Raspberry Pi Camera 5 MP: With a 5-megapixel sensor, the
Raspberry Pi Camera 5 MP is a versatile camera module ideal
for capturing images and converting them as needed. It can
record 1080p video at 30 frames per second, providing high-
quality footage. The camera easily connects to the Raspberry
Pi board via a ribbon cable, making it simple to incorporate
into various projects for different applications.[11] [12].

3. IMAGE-TEXT TO SPEECH CONVERSION PROCESS

Control button:
Capture
Image processing Voice processing
module module
Text (ocR) Axt (1) Voice wave
image (.speech)
(.irg)

Figure 2: Text to Speech Conversion Process

Text-to-speech device consists of two main modules, the
image processing module and voice processing modules
(Fig.2). The image processing module utilizes a camera to
capture images and then converts them into the text. The
voice processing module subsequently transforms the text
into sound, adjusting it with particular physical attributes to
ensure the sound is comprehensible and can be listened
using earphones/speakers.

4. SOFTWARE DESCRIPTION

We use Python programming language and Raspberry Pi 0S
as the operating system for this project [12] [14]. The system
seizes an image and subsequently employs a variety of image
processing techniques. Then the system uses an OCR engine
to extract the text from the captured images and a TTS
engine to synthesize the speech output [10]. For this project,
the following libraries have been employed:

e cv2: OpenCV is a computer vision library that provides a
range of algorithms for image processing, object detection
and more. The capturing and processing of images from the
Raspberry Pi camera is facilitated by this library. [14].

e pytesseract: Pytesseract is a Python wrapper for
Tesseract-OCR, an optical character recognition (OCR)
engine that can recognize text from images. The library is
utilized for extracting text from images that have been
captured. [14].

e numpy: The Python library NumPy is specifically designed
for numerical computing tasks that involve multi-
dimensional arrays and matrices. It is commonly used for
mathematical operations like image normalization and
scaling.

e subprocess: Subprocess is a Python module that is utilized
for creating new processes and running external commands.
It is used in this software to run the Tesseract-OCR
command-line tool.

e eSpeak: Espeak serves as a concise open-source text-to-
speech synthesizer that is compatible with multiple
platforms. It is used in this software to convert the extracted
text into speech [10].

Image Processing

The initial step involves capturing an image by utilizing the
camera of the Raspberry Pi [15]. We then apply a Gaussian
blur filter using OpenCV to remove any noise from the image
[19] [16]. We use the Laplacian method is employed to
identify the edges within the image and assess the variance
of the Laplacian in order to ascertain the presence of
blurriness in the image [17] [18]. If the variance is below a
certain threshold, we consider the image to be blurry and
discard it.

Optical Character Recognition

Once we have verified that the image is not blurry, we
proceed to utilize pytesseract for extracting the text from the
image. We pass the image to pytesseract, which uses OCR to
recognize the characters in the image and convert them into
a machine- readable format [14] [16].

Text-to-Speech

we make use of a TTS engine to convert the extracted text
into spoken language. We use the sub process library to
execute the espeak command to generate the speech output
[10]. We play the audio file using the speaker and amplifier
connected to the Raspberry Pi [11] [20].

5. IMPLIMENTATION
The implementation of the system is as follows:

1) Attach the Raspberry Pi 5 MP Camera Board Module to
the Raspberry Pi 3 B, ensuring that it is connected to a power
supply and network. Then install the necessary software
including the Raspberry Pi [14] [17].

2) Initiate the task by creating a brand new Python script file
on the Raspberry Piboard and proceed to duplicate the code
within it. The program will use OpenCV [16] [17] to capture
an image from the camera.
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3) The program then uses OpenCV to process the image by
converting it to grayscale.

4) After capturing the image, the program will use Tesseract
OCR to extract the text from the image [15]. If text is found,
the program will convert the text to speech and play the
speech through the speaker or earphones [14].

Capture and
Load Image

v
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grayscale

:

Image
Preprocessing
(resize, noise
remaowval,
thresholding)

v

Apply text
detection

v

Perform OCR
on detected text

+

Convert text
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Figure 3: Flowchart

6. CONCLUSION

Thus, this paper is presented as a solution for the conversion
of images into sound. To propose the methodology, number
of parameters are considered by the researchers like simple
and robust system, recognition time & accuracy, automatic
detection and minimum time.
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