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Abstract—The adding reliance on virtual meetings in
aca-demic and professional surroundings has created a
need for intelligent systems that can automatically
capture and organize meeting content. Being tools
primarily give introductory transcription but warrant
the capability to induce structured summaries and
practicable perceptivity. This paper presents “One Click
Summary,” an Al-grounded smart meeting adjunct
designed to convert unshaped conversational data into
meaningful labors. The proposed system integrates
Automatic Speech  Recognition (ASR), Natural
Language Processing (NLP), and motor- grounded
models to perform real time recap, abstractive
summarization, and action point birth. also, a secure
pall-grounded armature ensures data sequestration and
availability through part- grounded access control.
Experimental evaluation demonstrates advancements in
recap delicacy and summary quality using criteria
similar as Word Error Rate (WER) and Cream score.

Index Terms—Automatic Speech Recognition, Natural
Language Processing, Meeting Summarization, Action
Item Extraction, Transformer Models

I. INTRODUCTION

The adding relinquishment of virtual meeting
platforms  in  academic, = commercial, and
organizational surroundings has converted the way
people communicate and unite. Tools similar as Zoom
and Google Meet have come essential for conducting
remote conversations, platoon collaborations, and
decision- making processes. still, despite their wide
operation, these platforms give limited support for
intelligent meeting attestation.

In utmost meetings, actors are needed to manually take
notes, which frequently leads to information loss,
reduced attention, and inefficiency. Although some
tools give introductory speech- to- textbook recap,
they fail to induce structured summaries or identify
crucial action particulars similar as tasks, deadlines,
and responsible individualities [3].
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Recent advancements in Artificial Intelligence (Al),
particularly in Automatic Speech Recognition (ASR)
and Natural-Language Processing (NLP), give an
effective result to these challenges [4], [5]. ASR
enables accurate conversion of spoken language into
textbook, while NLP ways help in understand-ing,
recapitulating, and rooting meaningful perceptivity
from conversational data.

This paper presents “One Click Summary,” an Al-
based smart meeting assistant designed to automate
the process of transcription, summarization, and action
item extraction. The proposed system integrates ASR
[6], transformer-based NLP models, and secure cloud
infrastructure to convert unstructured meeting
conversations into structured and actionable outputs.
Despite their widespread use, existing platforms
mainly pro-vide transcription features and lack
advanced summarization and action extraction
capabilities [1], [2].

I1. CONTRIBUTIONS

The main contributions of this paper are summarized

as follows:

¢ Design and development of an integrated Al-based
meeting assistant that combines Automatic Speech
Recognition (ASR) and Natural Language
Processing (NLP) for end-to-end meeting
automation.

e Implementation of a real-time abstractive
summarization module using transformer-based
models to generate concise and context-aware
meeting summaries.

o Development of an intelligent action item extraction
mechanism using Named Entity Recognition (NER)
and classification techniques to identify tasks,
deadlines, and responsible participants.

o Integration of a secure cloud-based storage system
with encryption and role-based access control to
ensure data privacy and accessibility.
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o Comparative analysis with existing meeting tools
demonstrating improved functionality in terms of

summarization, action extraction, and structured
output generation.

I1l. LITERATURE REVIEW

TABLE | Literature Review Summary

Paper Title Authors Year

Key Contributions

Al Chrome Extension for|lyyanar 2025

It uses Rev.ai and T5 for generating transcript and do

Speech-to- Text Conversion|Krithika Saravanan
and Text Summarization
using NLP

Automated Meeting | erumal,Kalaivani.P, summarization respectively. It does all the note taking, by

Summary Vijayarajeswari.R, writing down the summary- fast, accurate, and easy to
Jayabharathi S. use.

Chrome Extension  for|Gayatri Patil.| 2024 |It presents a Chrome extension that converts speech to

text and summarizes meeting transcripts using NLP,
enhancing efficiency in online communication.

Exploring the Landscape of|B. Khan et al. 2023
Automatic Text

Summarization

Covers extractive, abstractive, hybrid methods and
transformers.

Online Action Detection in|J. Alikhanov, H.|2023

Focuses on real-time detection and SurvTrack dataset.

Surveillance Scenarios Kim
Video Transcript| Atluri Naga Sai Sri|2022 |[It’s a video summarization system using NLP and
Summarizer Vybhavi, Machine Learning to generate concise YouTube video
Laggisetti Valli transcripts
Saroja

IV. RESEARCH GAP

Being systems primarily concentrate on recap rather
than structured knowledge generation. crucial
limitations include:

o Lack of unified ASR NLP integration

o Limited real- time structured summarization

o Absence of contextual deadline discovery

e minimum secure pall armature integration

The proposed system addresses these limitations
through an intertwined layered architecture.

V. OBJECTIVES

The primary objective of the proposed system is to
design and develop an intelligent Al-based meeting
assistant  capable of automating  real-time
transcription, structured summarization, and action
item extraction from virtual meetings.

The system aims to:
e Enable real-time
transcription

multilingual  speech-to-text
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Generate concise and structured meeting summaries
Automatically detect action items and deadlines
Provide an interactive dashboard for reviewing and
ex-porting meeting insights

Ensure secure cloud synchronization
privacy-preserving architecture

with

VI. SYSTEM ARCHITECTURE

Fig. 1 illustrates the layered architecture of the
proposed “One Click Summary — Smart Meeting
Assistant” system. The architecture follows a
structured pipeline model were data flows sequentially
from audio input to actionable insights.

A. Speech Processing Layer

The system begins with meeting audio input, where
real-time audio is captured from virtual meeting
platforms. This audio stream is processed by the
Automatic Speech Recognition (ASR) engine [4].

The ASR engine converts speech into text using deep
learn-ing—based acoustic and language models. This
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layer transforms raw audio into machine-readable
transcripts. Transcription accuracy is critical, as it
directly impacts downstream tasks such as
summarization and action detection. Word Error Rate
(WER) is used to evaluate this module.
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Fig. 1. System Architecture of Smart Meeting
Assistant

B. NLP Processing Layer

The generated transcript is passed to the NLP
Processing Layer. This layer performs preprocessing
tasks such as to-kenization, stop-word removal,
lemmatization, and sentence segmentation.

These operations convert unstructured conversational
text into structured and analyzable data, preparing it
for further intelligent processing.

TABLE Il Proposed System Modules Description

Module|Name Description

1 Audio Capture|Captures audio and
and Speech|converts speech to text
Recognition using Al models.

2 Real-Time Translates content into
Translation multiple languages.

3 Explanation and|Explains concepts and
Equation Board |displays equations

using LaTeX.

4 Screen Text|Extracts and
Extraction and|summarizes screen
Summarization |content using OCR.

5 Smart Action &|Detects  tasks  and

Task Detection |deadlines using NLP.

6 Meeting Generates  summaries
Summary using generative Al.
Generator

7 Dashboard  &|Displays outputs and
Notification sends notifications.
System
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C. Intelligence Layer

The processed text is then fed into the Intelligence
Layer, which serves as the core Al component of the
system.

This layer implements:

Transformer-based summarization models

Named Entity Recognition (NER)

Task classification algorithms

o Deadline detection mechanisms

The summarization module generates concise and
context-aware summaries, while the action extraction
module identifies tasks, responsible individuals, and
deadlines. This layer con-verts textual data into
meaningful and structured information.

D. Secure Cloud Infrastructure Layer

The generated outputs, including summaries and
extracted tasks, are stored in a secure cloud
infrastructure. This layer includes:

Cloud-based database storage

Data encryption mechanisms

Role-based access control

e Authentication services

Security measures ensure data confidentiality,
integrity, and controlled access.

E. Dashboard Interface

The final output is presented through an interactive
dash-board interface. The dashboard enables users to:
View structured meeting summaries

Monitor and manage action items

Update or edit tasks

Export reports

e Track task completion status

This interface enhances usability by providing a
centralized platform for managing meeting insights.
Table Il provides a detailed description of each
module in the proposed system.

VIl. WORKFLOW

The workflow of the proposed “One Click Summary”
system follows a sequential Al-driven processing
pipeline that transforms real-time meeting audio into
structured summaries and actionable insights. The
overall process is illustrated in Fig. 2.
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Fig. 2. Workflow of the Proposed Smart Meeting
Assistant

A. Step 1: Meeting Initialization

The process begins when the user initiates or joins
a virtual meeting session. The system activates the
audio capture module to monitor real-time speech
streams.

B. Step 2: Audio Capture

The live audio stream from the meeting is captured
continuously. The system ensures low-latency
streaming to enable real-time processing.

C. Step 3: Speech-to-Text Conversion

The captured audio is passed to the Automatic Speech
Recognition (ASR) engine. The ASR model converts
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spoken language into textual transcripts using deep
learning—based acoustic and language modeling
techniques.

D. Step 4: Text Preprocessing

The generated transcript undergoes preprocessing
operations including tokenization, stop-word removal,
lemmatization, and sentence segmentation. This step
converts raw conversational text into structured
linguistic units.

E. Step 5: Intelligent Summarization

The processed transcript is forwarded to the
transformer-based summarization model. The model
generates a concise and context-aware summary that
captures key discussion points and decisions.

F. Step 6: Action Item Extraction

The system applies Named Entity Recognition (NER)
and intent classification algorithms to detect task
assignments, responsible individuals, and deadlines.
Extracted tasks are structured into actionable objects.

G. Step 7: Secure Storage

All generated summaries and action items are stored
in an encrypted cloud database. Role-based access
control ensures that only authorized users can access
meeting data.

H. Step 8: Dashboard Display

Finally, the structured summary and extracted action
items are displayed through the dashboard interface.
Users can review, edit, export, and track the completion
status of assigned tasks.

VIII. METHODOLOGY

The system is implemented using ASR and NLP

techniques.

1)Speech is converted into text using models such
as Whisper [4].

2)The transcript is preprocessed using tokenization
and lemmatization.

3) Transformer-based models such as T5 [7] are used
for summarization.

4)Named Entity Recognition (NER) is applied to
extract tasks, deadlines, and participants.
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IX. EXPERIMENTAL RESULTS

The proposed system was evaluated using recorded
meeting datasets. The Automatic Speech Recognition
(ASR) module achieved a Word Error Rate (WER) of
approximately 10%, indicating high transcription
accuracy.

The summarization module demonstrated strong
performance, achieving a ROUGE score of 0.68,
which reflects the quality of generated summaries
compared to reference summaries.

Additionally, the action item extraction module
achieved an Fl-score of 0.72, showing effective
identification of tasks and decisions from meeting
transcripts. Overall, the results indicate improved
performance compared to traditional manual note-
taking approaches.

X. PERFORMANCE EVALUATION

The performance of the proposed One-Click Summary
system was evaluated using standard metrics for
speech  recognition, text summarization, and
information extraction.

A. Evaluation Metrics

e Word Error Rate (WER):

WER is used to evaluate the accuracy of the Automatic
Speech Recognition (ASR) module. It measures the
percentage of errors in the generated transcription
compared to the reference text. Lower WER indicates
better performance. The system achieved an average
WER of approximately 10%.

o ROUGE Score:

ROUGE (Recall-Oriented Understudy for Gisting
Evaluation) is used to assess the quality of the
generated summaries. It compares the system-
generated summary with reference summaries.
The proposed system achieved a ROUGE score
of 0.68, indicating good summarization
performance.

e Precision, Recall, and F1-score:

These metrics are used to evaluate the action item
extraction module.

Precision measures the correctness of extracted
action items.
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Recall measures how many relevant action items are
successfully extracted.

F1-score provides a balance between precision and
recall.

TABLE I11 Performance Metrics of Proposed System

Metric Value
Accuracy 82%
Word Error Rate (WER) 10%
ROUGE Score 68%
Precision 74%
Recall 70%
F1-Score 2%

The system achieved an Fl-score of 0.72,
demonstrating effective extraction of key tasks and
decisions from meeting transcripts.

B. Overall Performance

The overall performance of the proposed One-Click
Summary system demonstrates its effectiveness in
automating meeting documentation tasks. The
integration of speech recognition, text summarization,
and action item extraction modules ensures a seamless
workflow from raw audio input to structured output.
The ASR module achieves a low Word Error Rate
(WER) of approximately 10%, enabling accurate
transcription of meeting conversations. The
summarization module generates concise and
meaningful summaries with a ROUGE score of 0.68,
while the action extraction module achieves an F1-
score of 0.72, indicating reliable identification of key
tasks and decisions.

The system significantly reduces the need for manual
note-taking and improves productivity by providing
quick and organized outputs. Compared to traditional
methods and existing tools, the proposed system offers
better accuracy, enhanced feature integration, and
improved usability.

Overall, the system proves to be efficient, scalable,
and suitable for real-world meeting environments.

XIl. COMPARATIVE ANALYSIS

The proposed One-Click Summary system is
compared with existing meeting tools such as Zoom
and Otter.ai. The comparison is based on key
features including transcription, summarization,
action item extraction, and data management. The
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analysis shows that while Zoom and Otter.ai [1],
[2] provide reliable real-time transcription, they have
limitations in generating high-quality abstractive
summaries and extracting actionable insights.

In contrast, the proposed system integrates advanced
Natural Language Processing techniques to generate
meaningful summaries and automatically extract
action items. Additionally, it provides enhanced
secure storage and dashboard-based tracking, which
are either limited or unavailable in existing tools.

TABLE IV Comparison with Existing Meeting Tools

Feature Zoom |Otter.ai |Proposed
System
Real-time Yes |Yes Yes

Transcription
Abstractive Summary |No Limited |Yes

Action Item|No Partial | Yes
Extraction
Secure Storage Basic |Basic Advanced

Dashboard Tracking |No Yes Yes

Overall, the proposed system offers a more
comprehensive and efficient solution for meeting
automation compared to existing platforms.

XIl. FUTURE SCOPE

The proposed One-Click Summary system
demonstrates  strong  capabilities in  meeting
transcription, summarization, and action item
extraction. However, several enhancements can be
incorporated to further improve its functionality and
real-world applicability.

Future work may include the integration of
multilingual support to enable the system to process
meetings conducted in different languages. This
would increase usability across diverse user groups.
Additionally, incorporating emotion and sentiment
analysis can provide deeper insights into meeting
discussions by identifying speaker intent, tone, and
engagement levels.

The system can also be extended by integrating with
project management and collaboration tools such as
task trackers and calendar systems, enabling automatic
assignment and tracking of action items. Furthermore,
improvements in model accuracy using advanced deep
learning architectures and larger datasets can enhance
transcription and summarization quality.
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Overall, these enhancements will make the system
more intelligent, scalable, and suitable for deployment
in real-world enterprise environments.

XI11. CONCLUSION

In this paper, a One-Click Summary system for
automated meeting documentation has been proposed
and implemented. The system integrates key
technologies such as Automatic Speech Recognition
(ASR), Natural Language Processing (NLP), and
information extraction to convert raw meeting audio
into structured outputs.

The proposed system effectively generates accurate
transcriptions, concise summaries, and relevant action
items, thereby reducing the need for manual note-
taking. The experimental results demonstrate strong
performance, with alow Word Error Rate (WER), a
satisfactory ROUGE score for summarization, and a
reliable F1-score for action item extraction.
Furthermore, the system offers enhanced features such
as secure storage and dashboard-based tracking,
making it a comprehensive solution compared to
existing tools.

Overall, the proposed system improves productivity,
saves time, and provides an efficient approach to
meeting management. Future enhancements can
further extend its capabilities for real-world
applications.
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