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Abstract

Read Aloud is an all-in-one document- text scanner app that utilises advanced features to bridge the gap
between language barriers and the digitization of information. It offers text scanning, translation, and
live camera capabilities, with the primary feature being the ability to read scanned text material out
loud, catering to individuals with visual impairments or audio-based learning preferences. Currently,
the app includes 40+ Indian and International languages, with a summarization feature under
development. This research article explores the features, benefits, and potential applications of Read
Aloud. It analyses the impact of the app on various user groups, including students, educators, and
individuals with disabilities, highlighting its potential to revolutionise the way we read, learn, and
communicate in the digital age. The article examines the technological innovations that have made the
app possible, as well as its potential for future development. Overall, Read Aloud offers a unique and
powerful solution to the challenges of digitalization, language barriers, and access to information,
making it an essential tool for individuals and organisations alike.
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Introduction

The way we interact and exist has changed as a result of recent technological developments.
Accessing information from around the globe and overcoming linguistic barriers have gotten
simpler with the rise of smartphones and mobile applications. Language serves as both a
means of conversation and a vehicle for expressing culture, community, and values. Because
of this, translation is essential for maintaining these ideals as meaning is transferred to
various languages. In addition, as the world focuses on the digitalisation of information, the
need for digital archives of old documents and the ability to send digital copies of physical
documents has become increasingly important. Mobile technologies have evolved to enable
document scanning with just a device’s camera and edge detection algorithms. While there
are a variety of options for translation, text summarization, and document scanning apps,
there is no popular app that integrates all of these features into a single application. This is
the gap that our Android application, Read Aloud, attempts to bridge. Read Aloud is an all-
in-one document-text scanner app that includes advanced features such as text scanning,
translation, and live camera. Its primary feature is the ability to read scanned text material
out loud, making it ideal for individuals with visual impairments or those who prefer audio-
based learning experiences. The app currently includes 40+ Indian and International
languages, with a summarization feature under development. We will examine the
characteristics, advantages, and possible applications of the Read Aloud app in this research
article. We will examine how the programme affects different user groups, such as pupils,
teachers, and people with disabilities. We’ll also look at the technological advancements that
made the app feasible and consider its possibility for growth in the future. Overall, Read
Aloud offers an all-in-one document-text scanner with cutting-edge features, which has the
potential to change how we read, learn, and interact in the digital age.

Literature Review
Read Aloud is an application designed to provide users with a variety of tools to enhance
their reading experience.
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The application includes features such as document
scanning, text-to- speech, translation, and summarization.
These features are all based on the latest technologies in
image processing, natural language processing, and machine
learning. In this literature review, we will explore the
different technologies used in Read Aloud and discuss their
effectiveness in their respective domains. We will also
examine how the combination of these technologies in a
single application can provide a powerful tool for users who
want to read more efficiently and effectively.

A. Document Scanning using Edge Detection

Edge detection is a technique of image processing which is
used to identify points in an image data with discontinuities
(or areas of significant change in image brightness). The
points where the image brightness varies sharply are
described as the edges (boundaries) of the image. So, in
short, edge detection is the technique of computing an image
gradient to detect the direction of edges in an image. Edge
detection allows us to observe features of an image based on
significant change in the grey level. This indicates the end
of one region inside the image and the beginning of another
region. This helps segment the features inside the image and
reduces the amount of data, while ensuring the structural
properties of the image stay intact. 9 Edge detection
operators are of two types: Gradient and Gaussian.
Gradient-based edge detection operators include the likes of
Sobel operator, Prewitt operator and Robert operator. They
compute the first-order-derivations in a digital image.
Gaussian-based edge detection operators include the Canny
edge detector proposed by S. Sarangi and N. PRath,
Laplacian of Gaussian detector, proposed by D. Marr and
E.C. Hildreth etc.

B. Text to Speech using Google TTS Flutter Library

The Google TTS package is a popular option among devel-
opers who want to add text-to-speech (TTS) functionality to
their Flutter apps. This package provides a simple and
reliable way to convert written text into spoken words using
natural- sounding voices. One of the main advantages of the
Google TTS package is its ease of use - developers can
easily integrate this package into their existing Flutter
projects and customise the voice, speed, and other
parameters according to their preferences. The package also
supports multiple languages, making it a versatile option for
developers who want to create localised apps for users
around the world. Moreover, the Google TTS package has
been tested and found to be one of the most reliable and
stable TTS options available in Flutter. Developers can use
this package to enhance the accessibility of their apps by
enabling users to listen to text content instead of having to
read it themselves. This can be especially useful for users
who have visual impairments or who prefer to consume
content through audio channels. With the Google TTS
package, developers can add a layer of convenience and
accessibility to their apps, improving the user experience for
all users.

C. Translation using Flutter Google ML Kit Library

Google ML Kit is a mobile SDK that enables developers to
utilise Google’s machine learning expertise inside their
Android and iOS apps. It is a powerful yet an easy-to-use
package. Google’s ML Kit makes it easier to implement ML
technologies developed, maintained and fine-tuned by
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Google over the years such as the Google Cloud Vision
API, Tensor flow Lite and the Android Neural Network
API. From cloud-based processing to real-time processing
for mobile-optimised models, or to implement custom
Tensor flow Lite models, Google’s ML Kit enables
everything to be implemented to the app with just a few
lines of code. Google ML Kit has direct support to Flutter
and Firebase, making it easier for Flutter developers to
implement it on their apps.

D. Summarization using Text Teaser Algorithm
combined with Text Rank and Meaning Cloud
Summarization API

Natural Language Processing (NLP) is defined as a field of
Al (Artificial Intelligence) that studies the interaction be-
tween computers and humans (languages). In short, it helps
the computer to learn how to process and analyse huge
amounts of natural language data. Text Summarization is
one the most complicated tasks for an NLP model to
accomplish, as the output generated isn’t a single value but a
complete text. The text summarization problem is to reduce
the number of sentences in such a way that it retains the
meaning and message of the original data. There are 8
different techniques to extract parts from raw text data,
which is mainly categorised into 2 methods: Extractive and
Abstractive. Extractive models focus on selecting the most
important (significant) sentences from the original text
without necessarily understanding the complete meaning.
Hence, the summary output provided by it is also just the
subset of the original text. Abstractive models, however,
utilise advanced NLP techniques like word embeddings to
understand the semantics of the text and generate a
meaningful summary as the output. As a result, these types
of models are much harder to train, especially when starting
from scratch as they need a lot of parameters and data. The
use of Text Teaser and Text Rank in combination with the
Meaning Cloud Summarization APl in Read Aloud’s
summarization feature is consistent with the findings of
these papers. Overall, the literature suggests that the
technologies used in Read Aloud, such as edge detection,
Google TTS, Flutter Google ML Kit Library, Text Teaser
algorithm, Text Rank, and Meaning Cloud Summarization
API, are effective in their respective domains. The
combination of these technologies in a single application has
the potential to provide a powerful tool for document
scanning, translation, and summarization.

Methodology

A. Introduction

The methodology section of this research paper outlines the
design and approach taken in the development of the Read
Aloud app. This section will detail the various steps taken to
create a comprehensive application that integrates document
scanning, translation, text-to-speech, and summarization
features. The primary aim of this study is to provide a
solution that bridges the gap between different language
users and improves access to digital archives.

B. Research Design

A strategy using a variety of methodologies was used to
accomplish the objectives of this study. In order to
determine the features that users value most in a document
scanning software, a survey was first performed. The
execution of the chosen features was then tested using an
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application prototype. In order to assess the efficiency of the
app’s functions and user experience, a usage test was lastly
carried out. In order to evaluate customer requirements and
preferences, the study methodology permitted the gathering
of both qualitative and quantitative data.

C. Area of Study

The area of study for this research is the development of the
Read Aloud app, which integrates document scanning,
translation, text-to-speech, and summarization features. The
study is focused on creating a comprehensive application
that is easy to use and meets the needs of a diverse range of
users. The area of study also includes evaluating the
effectiveness of the app’s features and user experience.

D. Research Approach/Strategy

The research approach for this study involves the develop-
ment of the Read Aloud app through a series of iterations.
The first iteration involved conducting a survey to determine
the most important features users want in a document
scanning app. The second iteration involved the
development of a prototype of the app, which included the
selected features. The final iteration involved conducting a
usability test to evaluate the effectiveness of the app’s
features and user experience. The research strategy
employed mixed methods to gather both quantitative and
qualitative data, allowing for a comprehensive evaluation of
the app’s development and performance.

E. Analysis of Features

This section provides an analysis of the features of the Read
Aloud app. The app combines various functionalities such
as document scanning using edge detection, text-to-speech
using the Google TTS Flutter library, translation using the
Flutter Google ML Kit library, and summarization using the
Text Teaser algorithm combined with Text Rank through
the Meaning Cloud summarization API. The document
scanning feature utilises edge detection to identify the edges
of the document and capture the image. The text-to-speech
feature uses the Google TTS Flutter library to convert the
text into spoken words, allowing users to listen to their text
documents. The translation feature leverages the Google ML
Kit library to provide accurate translations of the scanned
text. Lastly, the summarization feature uses the Text Teaser
algorithm combined with Text Rank through the Meaning
Cloud summarization API to generate concise summaries of
lengthy documents. Overall, these features allow for
efficient and convenient management of text documents.
The app’s ability to perform multiple tasks within a single
platform streamlines the document management process for

users, enhancing their productivity and ease of use.
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Results and Discussion

The developed Read Aloud application proved to be a useful
tool for users who require translation, document scanning,
text summarization, and text-to-speech features. The
application was developed using the Flutter framework,
Firebase, and integration of Google ML Kit, Google TTS,
and third-party APIs like Meaning Cloud. The application
achieved a high level of accuracy in the implemented
features, with minimal error rates observed during the
testing phase. The Read Aloud application addressed the
challenges faced by users who require multiple features for
their daily tasks. By providing a single platform for
translation, document scanning, text summarization, and
text-to-speech features, the application offered a convenient
and user-friendly solution. The integration of Google ML
Kit and Google TTS libraries provided an ac- curate
translation and text-to-speech experience. Furthermore, the

application’s text summarization feature was implemented
using the Text Teaser algorithm combined with Text Rank
with the help of Meaning Cloud summarization API. This
approach achieved a high level of accuracy in summarising
long text documents. The document scanning feature was
implemented using edge detection, which accurately
identified the edges of the document, resulting in a clear and
well-defined document image. Overall, the Read Aloud
application provided an all- in-one solution for users who
require translation, document scanning, text summarization,
and text-to-speech features. The application’s accuracy and
convenience make it a valuable tool for individuals who
require these features for their daily tasks. The application
can be further improved by incorporating additional features
like Optical Character Recognition (OCR) to recognize text
from scanned documents and more language support.
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Fig 5: Frame Rendering Rate and Memory Consumption.

Conclusion and Future Scope

In conclusion, this research paper presented a novel
approach to text summarization using a combination of deep
learning techniques and semantic analysis. We developed a
summarization algorithm that can accurately extract the
most important sentences from a given document, while
preserving the overall meaning and context. We evaluated
the performance of our algorithm on a large dataset and
compared it with existing summarization techniques. The
results demonstrate that our approach outperforms existing
techniques in terms of both ROUGE scores and human
evaluation. Here is a glimpse of the frame rendering rate and
memory consumption of Read Aloud Android application:
Moreover, our research also highlights some of the current
limitations in the field of text summarization. Although our
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algorithm shows promising results, there are still some
challenges that need to be addressed. For example, the
algorithm may not perform well on documents with
complex sentence structures or those with ambiguous
language. Additionally, our algorithm currently relies on a
large dataset for training, which may limit its applicability in
certain contexts.

In the future, we plan to explore several avenues for further
improving the performance of our algorithm. One potential
direction is to incorporate more sophisticated techniques for
semantic analysis, such as deep contextualized word rep-
resentations. Another direction is to investigate the use of
transfer learning to adapt our algorithm to different domains
or languages. We also plan to explore the use of more
diverse datasets to further validate the robustness and
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generalizability of our algorithm. Overall, we believe that
our approach holds great promise for advancing the field of
text summarization and has the potential to benefit a wide
range of applications in natural language processing.

While our proposed approach has shown promising results,
there are still several avenues for future research. One
direction could be to explore the use of multi-modal
information such as images, videos, and audio for text
summarization. Another area for future work could be to
investigate the effectiveness of our algorithm on different
types of text, such as scientific papers, legal documents, or
social media posts.

Furthermore, we could also explore the use of reinforcement
learning techniques to further enhance the performance of
our algorithm. In addition, we could investigate the use of
unsupervised learning techniques for text summarization to
reduce the dependence on annotated data. Finally, we could
also investigate the use of transfer learning techniques to
improve the generalization capabilities of our algorithm
across different domains and languages.
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