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Abstract—In today’s digital era, an enormous amount of
textual information is generated daily, making it difficult for
users to read and extract meaningful insights efficiently. This
paper presents a Voice Assisted Text Summarizer using Natural
Language Processing (NLP) techniques. The system allows users
to input data in multiple formats including text, PDF, URL, and
voice input. Speech input is converted into text using speech
recognition techniques, followed by text preprocessing such as
tokenization, stop-word removal, and normalization. The system
implements extractive summarization using sentence scoring
methods based on word frequency. Additionally, the summarized
output is converted into speech using text-to-speech technology to
enhance accessibility. The proposed system improves efficiency,
reduces reading time, and supports users with accessibility needs.

Index Terms—Natural Language Processing, Text Summa-
rization, Speech Recognition, Text-to-Speech, Voice Assistant,
Machine Learning

. INTRODUCTION

In the modern digital era, an enormous volume of textual
data is generated every day through various sources such
as research articles, news reports, blogs, emails, and online
documents. This rapid growth of information has made it
increasingly difficult for users to read, analyze, and extract
meaningful insights within a limited time. As a result, there is
a growing need for intelligent systems that can automatically
process large amounts of text and provide concise summaries
without losing essential information.

Text summarization is a key application of Natural Lan-
guage Processing (NLP) that aims to reduce lengthy docu-
ments into shorter versions while preserving their core mean-
ing. It helps users quickly understand the main ideas of
a document without reading the entire content. Traditional
summarization methods are often manual, time-consuming,
and inefficient, especially when dealing with large datasets.
Automated summarization techniques address this challenge
by using computational approaches to identify and extract
important information.

Despite the advancements in text summarization, most
existing systems are limited to text-based input and lack
accessibility features. In real-world scenarios, users may pre-
fer voice-based interaction for convenience, especially when
multitasking or for accessibility purposes. Additionally, many
systems do not support multiple input formats such as PDF
files or web URLSs, which restricts their usability.

To overcome these limitations, this paper proposes a Voice
Assisted Text Summarizer that integrates speech recognition,
NLP techniques, and text-to-speech technology. The system

allows users to provide input through voice, text, PDF, or
URL, making it highly flexible and user-friendly. Voice input
is converted into text using speech recognition, and the pro-
cessed text is summarized using an extractive summarization
approach based on sentence scoring.

The proposed system not only generates concise summaries
but also converts them into audio output, enabling users to
listen to the summarized content. This feature is particularly
useful for visually impaired users and enhances overall acces-
sibility. Furthermore, the system is designed to be lightweight
and efficient, ensuring real-time performance without requiring
high computational resources.

The major contributions of this work include the integration
of voice-based interaction with text summarization, support for
multiple input formats, and the development of a complete
end-to-end system that combines NLP and speech technolo-
gies. The proposed approach improves productivity, reduces
reading time, and provides a practical solution for handling
information overload in the digital age.

The major contributions of this work include:

Integration of voice input with text summarization
Multi-format input support (text, PDF, URL)
Efficient extractive summarization technique
Audio output using text-to-speech

Il. LITERATURE SURVEY

Text summarization has evolved significantly over the years,
beginning with early statistical approaches. One of the earliest
contributions was made by Luhn, who introduced the concept
of using word frequency to identify important sentences for
summarization [1]. Later, Salton et al. extended this idea by
incorporating information retrieval techniques to structure and
summarize documents effectively [2]. Kupiec et al. proposed
a trainable summarization model using machine learning tech-
niques, marking a shift from purely statistical methods to data-
driven approaches [3].

Further advancements introduced more sophisticated ex-
tractive techniques. Radev et al. developed centroid-based
summarization for multi-document inputs, which identifies
central themes across documents [4]. Similarly, Mihalcea and
Tarau proposed the TextRank algorithm, a graph-based ranking
model inspired by PageRank, which significantly improved
sentence selection accuracy [5]. Comprehensive surveys by
Nenkova and McKeown highlighted the effectiveness of ex-
tractive methods and their limitations, particularly in main-
taining coherence and context [6]. Sparck Jones also provided
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an overview of the evolution and challenges in automatic
summarization systems [19].

With the advancement of deep learning, abstractive sum-
marization techniques gained prominence. Nallapati et al. in-
troduced sequence-to-sequence models using recurrent neural
networks (RNNSs) for generating summaries [7]. Paulus et al.
further improved these models by incorporating reinforcement
learning to enhance summary quality [8]. The introduction
of transformer architectures by Vaswani et al. revolutionized
natural language processing by enabling better contextual
understanding through attention mechanisms [9]. Devlin et al.
proposed BERT, which significantly improved language repre-
sentation and downstream tasks including summarization [10].
Liu and Lapata demonstrated the effectiveness of pretrained
transformer models for summarization tasks [11].

In addition to summarization, speech processing plays
a crucial role in voice-assisted systems. Traditional speech
recognition techniques were introduced by Rabiner and Juang
[15], while Graves et al. later applied deep learning methods
such as recurrent neural networks to improve speech recog-
nition accuracy [16]. Modern APIs such as Google Text-to-
Speech and AssemblyAl provide efficient solutions for speech
synthesis and recognition, enabling real-time voice interaction
in applications [17], [18].

Supporting technologies such as word embeddings and nat-
ural language processing libraries have also contributed to sys-
tem development. Mikolov et al. introduced word embedding
techniques that capture semantic relationships between words
[12]. Bird et al. provided practical tools for NLP implementa-
tion through the NLTK library [13]. Foundational concepts
in information retrieval and NLP are well-documented by
Manning et al. and Jurafsky and Martin, which guide the
development of modern summarization systems [20], [14].

Despite these advancements, existing systems often lack
integration of voice-based interaction with summarization ca-
pabilities. The proposed system addresses this gap by com-
bining NLP-based summarization with speech recognition and
text-to-speech technologies to provide a more accessible and
efficient solution. .

I1l. PROBLEM STATEMENT

Existing systems lack:

- Voice interaction
- Multi-format input
- Real-time processing

A system is needed that provides efficient summarization
with accessibility.

IV. PROPOSED SYSTEM

The proposed system is a Voice Assisted Text Summarizer
designed to efficiently process large volumes of textual data
and generate concise summaries. Unlike traditional summa-
rization systems, the proposed model supports multiple input
formats including plain text, PDF documents, web URLs,
and voice input. This flexibility allows users to interact with
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Fig. 1. Proposed System

the system in a convenient and user-friendly manner, mak-
ing it suitable for real-world applications such as education,
research, and content analysis.

The system integrates speech recognition, Natural Language
Processing (NLP), and text-to-speech technologies to provide
a complete end-to-end solution. When the user provides voice
input, it is first converted into text using a speech recognition
module. The extracted or input text is then preprocessed using
NLP techniques such as tokenization, stop-word removal, and
normalization. These steps ensure that the data is clean and
suitable for further processing.

An extractive summarization approach is used to generate
summaries by identifying and selecting the most relevant sen-
tences from the input text. Sentence importance is determined
using a frequency-based scoring mechanism, where sentences
containing high-frequency keywords are given higher priority.
This approach ensures that the generated summary retains the
essential information while reducing redundancy.

Finally, the summarized text is converted into audio output
using text-to-speech technology, enhancing accessibility for
users, especially those with visual impairments. The system
is implemented using lightweight tools and frameworks, en-
suring fast processing and real-time performance. Overall, the
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proposed system provides an efficient, accessible, and scalable
solution for automatic text summarization.

A. Speech Recognition

Voice input is converted into text using speech recognition
APIs such as Assembly Al.

B. Text Preprocessing

The input text is processed using:
Tokenization

Stop-word removal

Stemming

Lowercasing

C. Feature Extraction

Important features such as word frequency are calculated to
determine sentence importance.

D. Sentence Scoring

Each sentence is assigned a score based on frequency of
important words.

E. Summary Generation
Top-ranked sentences are selected to generate the summary

V. METHODOLOGY
A. Speech Recognition

Voice input provided by the user is converted into tex-
tual data using a speech recognition module. This module
processes the audio signal, removes background noise, and
identifies spoken words using trained models. The converted
text serves as the primary input for further natural language
processing tasks.

B. Preprocessing

The extracted text undergoes preprocessing to improve its
quality and consistency. Tokenization is performed to split the
text into individual words or sentences. Stop-word removal
eliminates commonly used words that do not contribute sig-
nificant meaning. Stemming is applied to reduce words to their
root form, and all text is converted to lowercase to maintain
uniformity.

C. Feature Extraction

In this stage, important features are identified from the
processed text. Word frequency is calculated to determine how
often each word appears in the document. Frequently occurring
words are considered more important and are used as key
indicators for identifying relevant sentences.

D. Sentence Scoring

Each sentence in the document is assigned a score based
on the frequency of important words it contains. Sentences
with higher occurrences of significant keywords receive higher
scores. This scoring mechanism helps in identifying sentences
that best represent the overall content of the document.
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E. Summary Generation

The final summary is generated by selecting the top-ranked
sentences based on their scores. These sentences are arranged
in their original order to maintain coherence and readability.
The resulting summary provides a concise representation of
the original text while preserving its key information.
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Fig. 2. System Workflow

VI. TooLS AND TECHNOLOGIES

- Python

- NLTK

- PyPDF2

- BeautifulSoup

- Assembly Al

- Google Text-to-Speech
- Streamlit

VII. IMPLEMENTATION

The system is implemented in Python. Text is extracted
from PDFs and URLs. Voice input is converted to text. NLP
techniques are applied to preprocess data. The summary is
generated and converted to speech using gTTS. Streamlit
provides the interface.
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VIIl. RESULTS AND DISCUSSION

The proposed Voice Assisted Text Summarizer was eval-
uated using different types of input sources such as plain
text, PDF documents, web URLSs, and voice input. The system
successfully processed all input formats and generated concise
summaries while preserving key information. The integration
of speech recognition and text-to-speech modules enabled
seamless interaction, making the system user-friendly and
accessible.

A. Performance Metrics

To evaluate the effectiveness of the summarization process,
the following metrics were used:

Length of Summary

Compression Ratio =
P Length of Original Text

@

Precision = Relevant Sentences @
" Selected Sentences

Relevant Sentences
Recall = (3)
Total Relevant Sentences

2 X Precision X Recall

F1 Score = — @)
Precision + Recall

B. Experimental Results

The system was tested on multiple datasets including ar-
ticles, research papers, and web content. Table | shows the
performance evaluation of the proposed system.

TABLE |
PERFORMANCE EVALUATION OF PROPOSED SYSTEM

Input Type Comp. Ratio | Precision | Recall | F1 Score
Text Document 0.35 0.82 0.78 0.80
PDF Document 0.38 0.80 0.76 0.78

Web URL 0.33 0.84 0.79 0.81

Voice Input 0.40 0.78 0.74 0.76

C. Discussion

From the results, it is observed that the system achieves
a good balance between compression and information reten-
tion. The compression ratio ranges between 0.33 and 0.40,
indicating that the system effectively reduces the text size
while maintaining important content. The precision and recall
values show that most of the selected sentences are relevant
and significant.

The performance for text and URL inputs is slightly higher
compared to voice input due to minor inaccuracies in speech
recognition. However, the system still provides acceptable
results for voice-based summarization, demonstrating its ro-
bustness.

The use of extractive summarization ensures faster pro-
cessing time and lower computational requirements compared
to deep learning-based abstractive methods. However, it may
sometimes lack coherence and contextual flow in the generated
summary.
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D. Graphical Analysis

The performance comparison of different input types is
illustrated in Fig. 3. It shows that text and URL inputs achieve
higher precision and F1 scores, while voice input slightly lags
due to speech-to-text conversion errors.
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Fig. 3. Output

Overall, the proposed system demonstrates reliable perfor-
mance across multiple input formats. It effectively integrates
NLP and speech technologies, providing a practical solution
for real-world applications such as education, content analysis,
and accessibility support.

IX. ADVANTAGES

- Saves time

- Reduces reading time

- Supports voice interaction

- User-friendly interface

- Multi-format support

- Improves productivity for students, researchers, and pro-
fessionals

- Enables quick understanding of large documents

- Helpful for visually impaired users through audio output

- Eliminates the need to manually read long documents

- Real-time processing provides instant summaries

- Lightweight system compared to deep learning models

- Does not require high computational resources

- Easy to deploy as a web or mobile application

X. LIMITATIONS
- May miss context
- English only
X1. CONCLUSION
The system improves productivity and accessibility by com-
bining NLP and speech technologies.
XIl. FUTURE WORK

- Deep learning integration
- Multi-language support
- Mobile app
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