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ABSTRACT

In the era of information overload, YouTube has emerged as
a dominant platform for video-based content, with over 2.6
billion users and thousands of hours of video uploaded
every hour. However, extracting relevant information from
lengthy or unstructured videos can be time-consuming and
inefficient, often leading to user frustration. This research
presents the development of a Chrome extension that
leverages Natural Language Processing (NLP) to summarize
YouTube video transcripts in real time. By converting video
audio into textual transcripts and applying extractive
summarization techniques, the extension delivers concise
summaries that allow users to grasp key insights without
watching entire videos. The extension integrates seamlessly
into the browser, providing an on-demand summarization
feature activated while a video plays in the background.
This tool significantly enhances user productivity by
eliminating the need to sift through irrelevant or redundant
content. Performance evaluation indicates high accuracy in
extracting meaningful content, with summaries generated
in under a minute. This research contributes to improved
information accessibility and offers a scalable solution for
efficient content consumption in digital learning and media
exploration.

KEYWORDS: YouTube Summarization, Transcript
Summarizer, Natural Language Processing (NLP), Chrome
Extension, Video Content Extraction, Information Retrieval,
Extractive ~ Summarization, Digital = Learning, Text
Summarization, Time-saving Tool.

L INTRODUCTION

In today’s digital age, video content has become a dominant
medium for information sharing, learning, and
communication. Platforms like YouTube host millions of
videos spanning various domains such as education, business,
technology, entertainment, and more. While these videos are
rich in information, consuming them in their entirety can
often be time-consuming and inefficient—especially when
users are seeking only specific or high-level insights.

The YouTube Transcript Summarizer is a project designed to
address this challenge by leveraging the capabilities of
Natural Language Processing (NLP) and machine learning to
automatically summarize video transcripts. The system
extracts the transcript of a given YouTube video and
processes it through an NLP model to generate a concise,
meaningful summary.

This summarizer tool is built using a combination of
technologies. It uses Java to interact with the YouTube
Transcript APl and retrieve the textual content of videos. The
summarization process is handled by a Python Flask backend
that employs powerful NLP models like those offered by
HuggingFace Transformers. Finally, a Chrome Extension

provides a user-friendly interface, displaying the summarized
transcript directly beneath the YouTube video being watched.

IL PROBLEM STATEMENT

The goal of this project is to enhance the accessibility and
efficiency of information consumption from video content.
Whether used by students reviewing lectures, professionals
analyzing webinars, or researchers scanning through
informational videos, this tool offers a smart solution for
summarizing content on the go.

With the exponential rise in video content on platforms like
YouTube, users are increasingly faced with the challenge of
extracting meaningful information quickly. Videos, especially
educational or professional ones, often span 10 to 60
minutes or more, requiring a significant investment of time
to watch and understand the core message.

While YouTube provides transcripts or subtitles for many
videos, these transcripts are often long and unstructured,
making it difficult for users to quickly comprehend the
essence of the content. Furthermore, there is currently no
built-in feature that summarizes these transcripts into short,
readable formats directly on the platform.

This leads to several key problems:

1. Time Consumption: Users need to spend large amounts
of time watching entire videos just to find specific or
relevant information.

2. Lack of Direct Summarization Tools: No native support
exists on YouTube to automatically summarize
transcripts.

3. Cognitive Overload: Long transcripts can be
overwhelming to read and process, especially without
any emphasis on the most important parts.

4. Inefficiency for Professionals and Students: Individuals
who need to review multiple videos daily (e.g., for
research, learning, or analysis) face inefficiencies in
knowledge acquisition.

III. RESEARCH OBJECTIVES

The main objective of this research is to develop a system
that can automatically summarize YouTube video transcripts
using Natural Language Processing (NLP) techniques and
provide the summary directly to users via a Chrome
Extension. This projectaims to bridge the gap between long-
form video content and the user’s need for quick and
meaningful information.

Specific objectives include:

1. To extract and process transcripts of YouTube videos
using video IDs.

2. Toapply state-of-the-art NLP models (e.g., Hugging Face
Transformers) for generating concise summaries.

3. To build a RESTful backend API using Flask that will
handle summarization requests from the frontend.
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4. To design and develop a Chrome Extension that allows
users to view summaries directly on the YouTube page.

5. Toimprove information retrieval efficiency and reduce
video-watching time for students, researchers, and
professionals.

6. To ensure the summarized content is accurate,
meaningful, and contextually relevant to the original
video

IV.  RESULTS AND DISCUSSION

This project focuses on providing a tool for efficient

information extraction from YouTube videos by

summarizing their transcripts. The scope includes:

» Transcript Retrieval: Retrieving publicly available
transcripts from YouTube using video IDs. This feature
will not support videos without subtitles or restricted
content.

» Text Summarization: Implementing advanced
summarization techniques using pre-trained NLP
models (like BART or T5) from Hugging Face.

» Backend System: Developing a Flask-based backend API
that can process summarization requests and return
responses in real-time.

» Chrome Extension: Creating a user-friendly Chrome
extension that interacts with the backend and displays
summaries directly under YouTube videos.

» Use Cases: Applicable primarily for educational, news,
technical, and informational videos. Not intended for
entertainment or non-verbal content.

» Limitations: Does not support non-English transcripts,
live streams, or videos with disabled/auto-generated
inaccurate subtitles

A. Evolution

The demand for automated text summarization has evolved
significantly in recent years with the exponential growth of
online video content. Initially, manual transcription and
summarization were common, requiring human effort and
time. With advancements in machine learning and natural
language processing (NLP), systems were developed to
automatically convert speech to text (ASR - Automatic
Speech Recognition) and later to extract meaningful
summaries from large texts.

The emergence of platforms like YouTube has made video
content one of the dominant modes of communication and
learning. However, consuming long-form video content is
time-consuming. This led to the development of transcript-
based summarization tools. Early tools used statistical
methods like frequency-based sentence extraction (e.g., TF-
IDF), but the evolution of deep learning introduced more
accurate and context-aware methods like sequence-to-
sequence models and transformer-based architectures (e.g.,
BERT, GPT, T5, BART).

These modern NLP models can understand context,
semantics, and relevance, making summarization more
accurate and useful. Combining these models with browser-
based tools like Chrome Extensions has enabled real-time
access to summarized content without the need for third-
party applications.

B. Existing Technologies and Frameworks
Several technologies and frameworks support YouTube
transcript summarization. The most relevant ones include:

1. Transcript Retrieval APIs

» YouTube Data APIv3: Provides access to video metadata
and captions.

» youtube-transcript-api  (Python): A lightweight,
unofficial API to retrieve transcripts without requiring
API keys.

Natural Language Processing Frameworks
HuggingFace Transformers: Provides access to state-of-
the-art pre-trained models like BART, T5, and PEGASUS
for text summarization.

» spaCyand NLTK: Useful for text preprocessing and basic
NLP tasks such as tokenization and stop-word removal.

vV N

3. Backend Development

» Flask (Python): A micro web framework ideal for
building RESTful APIs to handle summarization
requests.

» Spring Boot (Java) (alternative): Can be used for
backend APIs if Java is the primary language.

4. Frontend Tools

» Chrome Extension APIs: Enable embedding of custom
functionality within browser-based interfaces like
YouTube.

» JavaScript and HTML/CSS: Used to build and style the
Chrome extension interface.

5. Communication Protocols

» RESTful API: Enables communication between the
Chrome extension frontend and the summarization
backend.

» JSON: Standard format used for exchanging data
between client and server.

C. Limitations of Existing:

1. Lack of Context Awareness

Most existing transcript summarization tools rely heavily on
extractive techniques, which simply pick out sentences based
on frequency or position without understanding the deeper
context or meaning. As a result, important nuances and
relationships between ideas may be lost.

2. Dependency on Accurate Transcripts
Summarization accuracy is highly dependent on the quality
of the transcript. If the automatic speech recognition (ASR)
fails to accurately convert speech to text (due to accents,
background noise, or unclear speech), the final summary will
be flawed or misleading.

3. No Real-Time or Integrated Access

Many summarizers are standalone tools or web apps,
requiring users to copy and paste video links or manually
download transcripts. This disrupts the user experience and
discourages regular use. There is a lack of seamless
integration directly within platforms like YouTube.

4. Language and Domain Limitations

Several models and tools are primarily trained on English
and may not perform well with videos in other languages or
domain-specific jargon (e.g., legal, medical, or technical
content). This limits their accessibility and versatility.

5. Summarization Quality

While transformer models like BART and T5 provide
abstractive summaries, they may sometimes generate
irrelevant or incorrect content due to limited context
windows or hallucination issues inherent in generative
models.
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6. Limited Personalization

Existing systems generally do not allow customization of
summary length or focus (e.g., summarizing key points vs.
action items), which could enhance user experience based on
different needs like studying, note-taking, or quick scanning.

7. Privacy Concerns

Using third-party platforms to generate summaries often
involves uploading transcripts or videos, raising concerns
about data privacy, especially for sensitive or proprietary
video content.

D. Contribution of This Research

This research contributes to the advancement of text
summarization and user-centric video consumption by
introducing a practical and efficient tool that bridges the gap
between long-form video content and the need for quick,
digestible insights. The key contributions of this project are
as follows:

1. Seamless Integration via Chrome Extension

The research presents a novel integration approach by
developing a Chrome Extension that directly interacts with
YouTube. This allows users to receive real-time transcript
summaries below the video without navigating to external
platforms, thereby improving usability and engagement.

2. Backend Summarization API Using NLP

A RESTful backend service is designed to perform natural
language processing tasks, particularly abstractive
summarization using transformer models from HuggingFace.
This ensures more coherent and meaningful summaries
compared to traditional extractive methods.

3. Automation of Transcript Processing

The system automatically retrieves YouTube video
transcripts (when available) based on video ID, eliminating
the need for users to manually download or transcribe
content, and streamlining the workflow.

4. Educational and Professional Utility

The tool serves students, educators, researchers, and
professionals by enabling quicker content digestion, note-
taking, and topic understanding—saving time while
improving comprehension.

5. Open-Ended Framework for Future Enhancements

E. DATA AND METHODOLOGY:

A. Data Collection

The data utilized in this project consists of publicly available
YouTube video transcripts. YouTube provides auto-
generated or manually uploaded subtitles for most videos,
which can be programmatically accessed using the YouTube
Transcript API (a third-party open-source Java library). This
allows the system to retrieve the spoken content of videos in
textual format without needing to process the raw audio.

Steps in Data Collection:

1. Input Video ID: The Chrome extension captures the
current YouTube video ID.

2. APIRequest: The ID is passed to the backend API, which
uses the Transcript API to fetch the transcript.

3. Text Preprocessing: The retrieved transcript is cleaned
by removing timestamps, filler words, and other non-
essential content.

4. Tokenization: The preprocessed text is tokenized to
prepare it for summarization.

Only the transcript text is used for model inference. No
personal data or video content is stored or processed,
maintaining user privacy and compliance with YouTube
policies.

B. System Architecture

The system is built using a modular architecture that
combines client-side interactivity with server-side
processing through a REST API. The architecture includes the
following components:

Chrome Extension (Frontend)

Injected into the YouTube video page.

Captures the video ID from the current URL.

Sends a request to the backend API with the video ID.
Displays the summary received from the backend
beneath the video.

Backend REST API (Server)

Built using Flask (or optionally FastAPI for better
performance).

Receives video ID from the frontend.

Uses the YouTube Transcript API (Java-based) to extract
the transcript.

Applies preprocessing to clean the raw text.

Passes the clean text to the NLP model for
summarization.

Returns the summarized output as a JSON response.

VVVYHR
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Summarization Module

Utilizes HuggingFace’s transformers

pretrained models such as BART or T5.

» Performs abstractive summarization, which generates
new sentences rather than copying original content.

» Ensures that the summary captures the core ideas while

maintaining fluency and coherence.
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4. Communication Flow

» User watches video —» Chrome Extension activates —
Requests summary — API fetches transcript —
Summarizer processes text - Summary returned —
Displayed below video

C. Research Methodology

The research methodology for the YouTube Transcript
Summarizer project is focused on the development of an
end-to-end system that combines data retrieval, text
preprocessing, summarization, and presentation. The
following research approach outlines the steps and
techniques used to achieve the objectives of the project.

1. System Design and Architecture

The research methodology begins with the design of the

system architecture, which integrates multiple components

including the Chrome Extension, REST API, transcript

extraction, and text summarization. The system follows a

modular architecture where:

» The Chrome Extension captures the YouTube video ID
and sends it to the backend API.

» The Backend API is responsible for fetching the
transcript, cleaning the data, and processing the
transcript through the summarization model.

» The Summarization Module uses machine learning
models from HuggingFace’s transformers library to
generate concise summaries.

Data Collection and Preprocessing
Data Collection: Transcripts are collected from YouTube
videos using the YouTube Transcript API. The key input
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is the video ID, which the system uses to retrieve
subtitles or auto-generated transcripts. Only textual data
(subtitles) is used in the summarization process.

» Text Preprocessing: The raw transcript obtained from
the YouTube API often contains timestamps, filler words,
and repetitive information. These elements are cleaned
and removed to ensure that the input to the
summarization model contains only relevant content.
The text is also tokenized to break it into manageable
parts for processing.

NLP-Based Summarization

Model Selection: The project utilizes pretrained models
from HuggingFace, specifically models like BART and T5.
These models are fine-tuned for text summarization
tasks and are well-suited for abstractive summarization,
which generates novel sentences rather than extracting
exact phrases.

v w

» Summarization Process:

e The preprocessed text is passed to the summarization
model, which processes it in segments if the content
exceeds the model’s input limit.

* The outputis a condensed version of the transcript that
captures the key points and essential details of the video.

4. System Implementation

» Backend Development: The Flask-based REST API is
developed to expose the summarization service. It
listens for requests from the Chrome Extension,
processes the video transcript, and returns the summary
as a JSON response. The backend is designed to be
scalable, enabling multiple video summaries to be
processed simultaneously.

» Frontend Development: The Chrome Extension, built
with JavaScript, interacts with the backend API and
displays the summary below the video. It is designed for
ease of use, allowing the user to view the summary
without navigating away from the video.

5. Evaluation and Testing

» Performance Evaluation: The quality of the summaries is
evaluated using automatic metrics like ROUGE (Recall-
Oriented Understudy for Gisting Evaluation). ROUGE
measures the overlap between the generated summary
and a reference summary in terms of n-grams and
sentence-level matches.

» User Feedback: Usability testing is conducted with a
sample group of users to gather feedback on the
effectiveness and accuracy of the summaries. This
feedback helps refine the system and improve the
quality of the output.

6. Challenges and Limitations

» Data Quality: The quality of the YouTube video
transcripts varies depending on the accuracy of auto-
generated captions. This can impact the summarization
output.

» Context Understanding: Machine learning models may
struggle to capture deeper context or nuances in the
content, which may lead to less accurate summaries in
complex videos.

Future Work
Model Improvement: Future versions of the system
could explore fine-tuning the summarization model
specifically on YouTube transcripts for better contextual
understanding.
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» Real-time Summarization: Implementing real-time
summarization while the video is being played could
enhance user experience.

» Support for Multiple Languages: Expanding the system
to handle transcripts in multiple languages will make the
tool more accessible to a global audience.

D. RESEARCH METHODOLOGY:

The research methodology for the YouTube Transcript
Summarizer project outlines the approach used to design,
implement, and evaluate the system. The methodology
incorporates data collection, system architecture design,
implementation, and model selection to achieve the project’s
objective of summarizing YouTube video transcripts
effectively. Below is the step-by-step breakdown of the
research methodology used in this project.

1. Problem Identification and Definition

The first step in the research methodology is identifying the
problem. With the exponential increase in video content on
platforms like YouTube, users often face difficulty extracting
valuable information from lengthy videos. The problem is to
automate the process of summarizing YouTube video
transcripts to save time for users. The primary objective is to
develop a system that automatically generates concise and
accurate summaries from YouTube video transcripts.

2. System Design and Architecture

To address the problem, the system is designed with a clear

separation of concerns across its various components:

» Frontend: A Chrome Extension is created to act as the
user interface. It fetches the transcript for a given
YouTube video and displays the summarized version
directly below the video for the user’s convenience.

» Backend: A Flask-based REST API is developed to
process the requests from the Chrome Extension. It is
responsible for fetching video transcripts, preprocessing
the data, and generating summaries using a Natural
Language Processing (NLP) model.

» Summarization Model: HuggingFace’s pretrained
transformer models, such as BART and T5, are used to
generate summaries from the YouTube transcripts.
These models are chosen for their ability to perform
abstractive summarization.

3. Data Collection

The system collects data in the form of YouTube video

transcripts. These transcripts are fetched through the

YouTube Transcript API, which provides auto-generated or

manually uploaded subtitles for YouTube videos. The video

ID is used to retrieve the associated transcript, which forms

the raw data for summarization.

» Data Format: The data retrieved from YouTube is
typically in text format, containing subtitles or captions.
These transcripts may contain unnecessary elements
like timestamps, speaker labels, and filler words, which
need to be cleaned for efficient processing.

4. TextPreprocessing

Before passing the transcript to the summarization model,

several preprocessing steps are performed:

» Cleaning: Timestamps, speaker labels, and any other
irrelevant data are removed to ensure that the model
processes only the relevant textual content.

» Tokenization: The cleaned text is tokenized to break it
down into smaller, manageable pieces. This helps in
feeding the data into the summarization model
effectively.
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» Normalization: The text is normalized to lower case, and
any special characters or punctuation are handled to
improve model processing.

5. Summarization Model

The core of the project is the text summarization, which is

achieved using an NLP-based model:

» Model Selection: HuggingFace’s BART and T5 are
transformer-based models pretrained on large text
corpora and fine-tuned for summarization tasks. These
models perform abstractive summarization, meaning
they generate summaries by understanding and
paraphrasing the original content rather than just
extracting portions of the text.

» Model Input: The preprocessed text is fed into the
model, and the model outputs a summary of the input
transcript.

» Model Output: The output is a condensed version of the
transcript that retains the key points and essential
details of the original content.

6. System Implementation

» Backend Implementation: A Flask-based REST API is
implemented to handle the communication between the
frontend and the backend. The backend listens for
requests, processes the video ID to fetch the transcript,
runs the summarization model, and sends the summary
as a response to the frontend.

» Frontend Implementation: A Chrome Extension is
created to interact with the backend API. The extension
fetches the video transcript and displays the
summarized text directly beneath the video for the user.

7. Evaluation

To assess the performance and quality of the summaries, the

following evaluation techniques are employed:

» ROUGE Score: The summaries generated by the model
are evaluated using ROUGE (Recall-Oriented Understudy
for Gisting Evaluation), a metric used to evaluate the
overlap between the predicted summary and the
reference summary. This provides an objective measure
of summary quality.

» User Testing: A set of users is asked to test the Chrome
Extension by summarizing YouTube video transcripts.
Feedback on summary quality, usability, and accuracy is
collected to improve the system.

8. Challenges and Limitations

» Transcript Quality: The accuracy of the YouTube
transcript can vary, especially for videos with auto-
generated captions. Poor quality transcripts can affect
the summarization quality.

» Contextual Understanding: Even though the model
performs well in generating summaries, it may struggle
with deep contextual understanding or nuanced content.
In some cases, the summaries may omit important
context or details that a human would find significant.

» Model Constraints: Transformer models have a
maximum token length limit, which can affect how long
transcripts can be processed at once. Long transcripts
may need to be split into smaller segments for
summarization.

Future Enhancements

Multi-language Support: The system could be expanded
to handle transcripts in multiple languages, making it
more accessible for global users.
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» Real-time Summarization: Implementing real-time
summarization during video playback could enhance
user experience by providing on-the-fly summaries as
users watch videos.

» Fine-tuning the Model: The summarization model can be
fine-tuned on YouTube-specific transcripts to improve
the quality and relevance of the summaries.

E. Data Collection Methods

The success of the YouTube Transcript Summarizer project
depends significantly on the data used for training and
generating summaries. The primary data source for this
projectis YouTube video transcripts, which are essential for
the summarization process. This section details the data
collection methods employed in the project.

1. YouTube Transcript API

The YouTube Transcript API is the primary method of data

collection for this project. It allows access to the transcripts

(captions) of YouTube videos, which are auto-generated by

YouTube or provided by video owners. The transcripts

contain text data that represents the spoken content of a

video, along with timestamps.

» API Usage: The YouTube Transcript API provides an
endpoint where the user can input the video ID, and the
API responds with the transcript text of the video. If
available, the transcript includes not only the dialogue
but also metadata such as timestamps and speaker
labels.

» Transcript Quality: The quality of the transcript depends
on whether the video owner has uploaded captions or if
YouTube’s automatic speech recognition (ASR) system
generated them. The ASR system may not always be
accurate, especially in noisy environments, for videos
with accents, or for videos with complex language.

2. Data Preprocessing

Once the data is collected through the YouTube Transcript

API, the raw transcript data undergoes preprocessing to

ensure it is in a format suitable for summarization:

» Timestamps Removal: Transcripts often contain
timestamps that mark when a particular part of the
video was spoken. These are removed to focus purely on
the text.

» Speaker Labels: In cases where speaker labels are
included, they are also removed unless the user needs
them for more complex features (e.g., identifying who is
speaking in a meeting).

» Text Cleaning: The text is cleaned by removing filler
words, extraneous punctuation, and any other irrelevant
information to ensure that the summarization model
works effectively on meaningful content.

3. Data Diversity

To ensure that the model works across a wide range of

videos and topics, the data collection includes transcripts

from various video categories:

» Educational Videos: Videos aimed at teaching or
explaining concepts (e.g., tutorials, lectures).

> Entertainment Videos: Videos with a conversational or
informal style (e.g., talk shows, interviews).

» News and Documentaries: Videos containing
information about current events or historical topics.

» Product Reviews and Vlogs: Videos that offer reviews,
commentary, and opinions on various products or
experiences.
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This diversity ensures that the summarization model is
versatile and can handle different types of language and
content.

4. Manual Collection (for Evaluation)

For evaluating the summarization quality and testing, a set of

manually curated transcripts is collected:

» Human-Curated Summaries: A set of YouTube video
transcripts is manually summarized by human
annotators. These summaries serve as reference
summaries for evaluating the performance of the
summarization model using metrics like ROUGE (Recall-
Oriented Understudy for Gisting Evaluation).

» Quality Assurance: The manual summaries help in cross-
checking the system-generated summaries to ensure
they are coherent, concise, and capture the main points
of the original transcript.

5. Public Datasets (Optional)

Ifneeded, additional datasets from publicly available sources

can be incorporated to train or fine-tune the model:

» The CNN/Daily Mail Dataset: A well-known dataset for
text summarization tasks, containing news articles and
their summaries.

» XSum Dataset: A large-scale summarization dataset used
for training abstractive summarization models.

These datasets can serve as auxiliary data sources to
improve the quality of the summarization model, especially if
the YouTube-specific data is insufficient for training.

6. User Data (Optional for User Feedback)

In the later stages of the project, data can be collected

through user interactions with the Chrome Extension:

» User Interaction: Data can be collected on which videos
are being summarized, user feedback on the quality of
the summaries, and how frequently users interact with
the summarization feature.

» Feedback and Ratings: User ratings and feedback help
improve the system by identifying which aspects of the
summarization require improvement (e.g., accuracy,
conciseness, relevance).

7. Ethical Considerations

All data collection methods adhere to ethical standards:

» Data Privacy: The YouTube transcript data used is
publicly available and does not require any personal
user information, ensuring privacy compliance.

» Content Usage: The collected transcripts are used solely
for the purpose of summarization and research. No user
data or private information is collected or stored beyond
the scope of the project.

F. RESULTS AND DISCUSSION:

This section presents the outcomes of the YouTube
Transcript Summarizer project and discusses the
implications, effectiveness, and potential areas for
improvement. The evaluation is based on qualitative
analysis, user feedback, and standard summarization
metrics.

1. Results

A. Functional Outcomes

» Chrome Extension Deployment:

A functional Chrome Extension was successfully developed
and deployed. It allows users to input a YouTube video URL
and view a summarized version of the transcript beneath the
video.

» Transcript Retrieval:

The system effectively fetches transcripts using the YouTube
Transcript API when available. If transcripts are not
available, the system handles the exception gracefully.

» Summarization Model:

The backend uses a pre-trained transformer model (e.g.,
BART, T5 from HuggingFace) to generate accurate and
concise summaries. The response time for generating
summaries remained under 5 seconds for most transcripts.

> REST API Performance:

The Flask backend was able to handle simultaneous requests
efficiently. API endpoints performed well under testing with
concurrent users (load-tested with tools like Postman and
JMeter).

B. Quantitative Results (Evaluation Metrics)
To evaluate the summarization performance, the following
standard NLP metrics were used:
» ROUGE-1 Score: Measures unigram overlap between
system-generated and reference summaries.
Result: ~0.52

» ROUGE-2 Score: Measures bigram overlap.
Result: ~0.39

» ROUGE-L Score: Measures the longest common
subsequence between system and reference summaries.
Result: ~0.48

These scores indicate the summarizer is able to extract
relevant information while maintaining grammatical
structure and coherence.

2. Discussion

A. Effectiveness of Summarization

The summarizer produced coherent, contextually accurate
summaries for videos across various categories—
educational, entertainment, news, and product reviews. The
transformer model captured the gist effectively, especially in
longer videos where key points were scattered.

B. User Feedback

A small group of users tested the Chrome Extension and

provided feedback:

» Positive: Users appreciated the time saved, especially
when scanning long educational videos or lectures.

» Suggestions: Some users requested:

*  Adjustable summary length.

¢ Highlighted keywords.

e Support for multi-language videos.

Strengths

Seamless integration of transcript retrieval and
summarization.

Minimal Ul, user-friendly Chrome Extension.

High model accuracy with the HuggingFace transformer
models.
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Challenges

Videos without transcripts could not be processed.
YouTube’s ASR (Auto Speech Recognition) sometimes
introduces transcript errors.

Transformer models require significant computational
resources, which may impact scalability in high-traffic
environments.
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E. Limitations
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» The summarization is purely extractive/abstractive
without video context (no visuals or audio considered).

» Limited support for non-English videos unless extended 3]
manually with multilingual models.

3. Future Enhancements

» Multi-Language Support: Extend summarization to other
languages using multilingual transformer models like
mBART or mT5. [4]

» Real-time Speech-to-Text: Integrate speech-to-text
systems for videos without transcripts.

» Summary Customization: Let users choose between
short, medium, or detailed summaries.

» Improved UI/UX: Incorporate themes, accessibility
options, and optional keyword tagging in the summary.
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