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Abstract

This project was developed to help students save time when studying from YouTube videos.
Many students, including ourselves, often have limited time to prepare for exams, and watching
long videos in full is not always realistic. This motivated us to design a system that makes it
quicker and easier to capture the key points of a video.

The website we built extracts the transcript from a YouTube video and transforms it into con-
cise, well-structured notes. Users can also search for a specific word and jump directly to
the exact moment it appears, instead of manually navigating through the entire video. In ad-
dition, the system offers a feature to compare two videos, highlighting both similarities and
differences. This is particularly helpful when multiple videos cover the same subject.

To achieve these functions, we relied on artificial intelligence (AI) techniques. By combining
Python with AI-based transcript processing, the system automatically generates summaries,
enables word-level search, and supports video comparisons. Through this integration of AI,
our project empowers students and other users to study more efficiently without the need to
watch every minute of a video.
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Chapter 1

Introduction:

In this chapter, we will introduce the general problem space and the challenges associated with
video content. We will then discuss the specific difficulties faced by different types of users
and explain the overall aim of the project. Furthermore, we will present the idea behind the
project and highlight previous systems that offer similar services. In addition, we will review
the available alternatives in the field. Finally, we will outline the scope of the project and its
limitations in order to clearly define what this work can and cannot achieve.

1.1 Problem Space and Challenges:

YouTube is becoming more popular every day, and videos are getting longer and more detailed.
This often consumes a lot of time, especially when someone is only looking for a specific piece
of information. To solve this, we built a tool that makes it easier and faster to find what you
need inside a video. It can generate summaries and let users search within the transcript, so
they can jump straight to the context they’re interested in without watching the entire video.
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1.2 Challenges Faced by Users:

1. Time-consuming video watching:

• There is a lot of educational videos and there is a the long and short video they
might talk about the same topic but different approach there might be unnecessary
information in video or missing , we made it possible by to the user to get the
summarize for each one or compare them.

2. Searching for specific information within videos:

• Some users are looking for specific information in the video , we made it possible
by adding the search bar to search about a specific word in the context and the user
can scroll in the video timeline and see each second and the text.

3. Difficulty in comparing content from two different videos:

• Users are looking to watch two videos or more, they might be talk about the same
topic and the user is looking to see what is the difference between them , one video
is long and the other is short there is curious users that are wondering what is the
difference between the short and long video , other thing there is users are looking
to compare two topics and see the difference between them.

1.3 Project Aim:

This project introduces a website called (YouTube AI Summarizer), designed to help users
quickly understand the main ideas of a video without watching the whole thing. The tool
works by pulling the transcript of a YouTube video and then turning it into a clear summary.
Besides summaries, the site also lets users compare two or more videos, making it easier to
spot similarities and differences. This feature is especially useful when dealing with multiple
lectures or tutorials on the same topic. The project is meant for students who need fast study
material, instructors who want to prepare teaching content more efficiently, and even content
creators who want a quick overview of existing material. In short, it helps save time, simplify
video learning, and improve productivity.

1.4 Project Idea:

This project aims to help the youtube users to analyze videos , compare them, extract specific
information and ask about the video context all of that is without watching the full videos.

• Summarize Summarize YouTube video content to highlight key points.

• Answer Answer user questions about the content of the video.

• Compare two or more videos on similar topics to provide insights and differences.

9



Goal: The project goal is to help users to make it easier to search for specific information or
compare between videos or summarize them with the artificial intelligence

1.5 Previous systems Offering Similar Services :

1. NoteGPT:

• YouTube Video Summarization: The platform uses AI to summarize YouTube
videos into concise points, enabling users to quickly understand key concepts with-
out watching the entire video. It supports custom summary lengths, catering to
quick overviews or detailed insights.

• Content Transcription: NoteGPT provides accurate transcriptions of videos, trans-
forming spoken content into text for easier reference and review.

• AI Chat Assistant: Users can interact with an AI assistant for deeper explana-
tions, clarifications, or discussions about the content, making it a more engaging
experience.

2. Monica.im YouTube Summary:

• YouTube Video Summarization: Monica provides real-time or post-view sum-
maries of YouTube videos. Users can input video links or generate highlights and
key timestamps while watching.

• Multi language Support: The tool supports over 100 languages, enabling users to
summarize videos in different languages easily.

• Interactive AI Chat: Users can engage in conversations about the video content,
asking specific questions or requesting additional details about topics covered.

Target Audience for the Project:

1. Content Creators:

• In this case , there might be a content creator who is looking for a new topic to
talk about in his video or blog post , so he will search on the internet , youtube
,we offered him by taking the youtube video link and use our site to search and ask
summarize the video , that will help him to prepare a context to talk about in his
blog post or video in other platform.

2. Students:

• The most targeted group are the student because we have been through this , watch-
ing and searching for videos that explain a topic for us , the summarization helps
to get the get the goal of the video and it’s content in short way , that way con-
sumes short time and is very effective one more thing is finding two or more videos
that talked about the same topic but different length our project helps to summarize
the video context and answer the student questions that will save a lot of time for
studying.
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3. Academic Instructors:

• Academic teachers might need to search for missing information about a lesson
they are getting ready for , they can ask for a summary or ask about keywords or
the lesson goals or any other thing about the video.

1.6 Available Alternatives:

1. Manual Summarization:
An alternative to automated summarization is the traditional method, where a person
watches the entire video and then writes a summary. This usually involves taking notes
and preparing either a detailed explanation or a short overview of the content. While this
approach can be very accurate, it is also slow and requires a lot of time and effort.

2. AI-Powered Summarization (Proposed System):
Our project uses automated techniques to make the video summarization process faster
and more efficient. By analyzing the transcripts of videos, the system produces clear
summaries without the need for manual work. This saves time and makes it possible to
handle a large number of videos more easily, while still keeping the results accurate and
useful.

Comparison Between Manual and AI-Powered Summarization:

• Efficiency: The manual method relies on human effort, whereas the AI-powered ap-
proach automates the entire process, ensuring faster results.

• Scalability: Manual summarization becomes impractical for handling large datasets,
while AI can process vast amounts of data simultaneously.

1.7 Scope And Limitation:

The project is limited to YouTube videos only. Other video platforms are not supported, and
the system focuses exclusively on processing content from YouTube.
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1.8 Gantt Table:

Figure 1.1: Gantt Table
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Chapter 2

Functional and Non-Functional
Requirements

2.1 Introduction:

In this chapter, we will talk about the actors directly involved and affected by the site. We
will also talk about the Functional Requirements and the scenario for each job, as well as the
Non-Functional Requirements for this site.

2.2 Users Concerned with the Site:

1. Users

2. AI Model

2.3 Functional requirements for site elements:

User Requirements:

1. Access Summaries: Input YouTube video links to receive automated summaries.

2. Access Compare Videos: Compare two or more videos on the same or related topics.

3. Ask Questions: Submit questions about video content and get AI-generated answers.

4. Save and Organize: Save the video URL and image, then save it in my notes Page.

13



AI Model:

1. Summarize Transcript: After extracting the transcript, the system summarizes it using
AI.

2. Answer Questions: Users ask questions about the YouTube video, and the AI provides
answers based on the extracted transcript.

3. Compare Videos: Choose two videos from your notes. The system extracts transcripts
and identifies differences in topics, keywords, and main points.

4. Extract Transcript: Enter a YouTube video link to automatically receive its transcript

Extracting the Thumbnail: When a YouTube video link is provided, the system ex-
tracts the video ID from the URL using the urllib.parse library. It then displays the
corresponding thumbnail image to the user alongside the video details.

2.4 Use Case Tables:

Figure 2.1: Use-Case
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Main Actor User
The Goal Generate video summaries from YouTube links.
Prerequisites AI Summarization Engine
The Effect Summarize video content quickly.
Scenario Scenario:

User inputs video URL.
AI processes the video and generates a summary.
User can save or download the summary.

Table 2.1: Table 1: Access Summaries

Main Actor User
The Goal Compare two or more videos on related topics.
Prerequisites AI Summarization Engine
The Effect Identify key differences between videos.
Scenario Scenario:

User selects ’Compare Videos’.
AI compares the videos.
Differences and similarities are highlighted.

Table 2.2: Table 2: Compare Videos

Main Actor User
The Goal Submit questions about video content for AI-generated an-

swers.
Prerequisites AI Summarization Engine
The Effect Receive quick answers from video content.
Scenario Scenario:

User accesses ’Ask AI’.
User inputs video URL and types a question.
AI processes the transcript and generates answers.

Table 2.3: Table 3: Ask Questions
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Main Actor User
The Goal Save video summaries for future reference.
Prerequisites Database
The Effect Summaries are categorized and stored.
Scenario Scenario:

User views summary.
Video URL and transcript are stored.

Table 2.4: Table 4: Save and Organize

Main Actor User
The Goal Download transcript as PDF.
Prerequisites Database
The Effect Summarization is available offline.
Scenario Scenario:

User views the transcript.
User selects ’Download’.
The summary is downloaded.

Table 2.5: Table 5: Download/Export

Main Actor AI Model
The Goal Extract transcript for URL.
Prerequisites AI has access to YouTube video transcripts via an API.
The Effect AI automates the process of extracting transcript.
Scenario Scenario:

User inputs a YouTube video link.
AI extracts the transcript from the video using an API.
AI cleans and structures the text for readability.
AI provides the full transcript to the user.

Table 2.6: Table 6: Extract Transcript
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Main Actor AI Model
The Goal Process the summaries from transcript.
Prerequisites Transcripts
The Effect AI automates the process of summarizing.
Scenario Scenario:

AI receives the extracted transcript.
AI analyzes key points, topics, and essential details.
AI generates a concise summary of the transcript.
AI delivers the summary to the user in an easy-to-read for-
mat.

Table 2.7: Table 7: Summarize Transcript

Main Actor AI Model
The Goal Process the answer of questions from user.
Prerequisites Transcripts and user questions.
The Effect AI automates the process of Q&A.
Scenario Scenario:

User asks a question related to the video content.
AI searches the transcript for relevant information.
AI generates a clear, good answer based on the transcript.

Table 2.8: Table 8: Answer Questions

Main Actor AI Model
The Goal Show the differences between two videos.
Prerequisites Transcripts and video.
The Effect AI automates the process of comparing videos.
Scenario Scenario:

User selects two videos from my notes.
AI extracts and processes the transcripts of both videos.
AI analyzes and compares differences in:
- Purpose and Focus
- Learning Approach
- Target Audience
- Keywords
- Conclusion
AI provides a structured comparison report.

Table 2.9: Table 9: Compare Videos
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2.5 Non-Functional Requirements:

1. Performance

• The system should generate responses in less than 5 seconds for transcript extrac-
tion.

• The system should handle at least 50 concurrent users without performance degra-
dation.

• The system should query the database in under 500 ms.

2. Accuracy

• The chatbot should provide accurate and relevant responses related to the video
content.

• The chatbot should give accurate reference to video timestamps.

• The chatbot should classify the topics in the video correctly.

3. Usability

• The system has a usable interface.

• The system interface is simple and easy to use.

• The system provides instructions on how to use it for the end user.

4. Validation

• If the URL is not from YouTube, the system should:

– Reject the input with an error message: ” Please enter a valid YouTube
URL.”

18



Chapter 3

System Design and Analysis

3.1 Introduction:

In this chapter, we will show the important parts of our project. We will show the design of the
pages and how the project works. We will also explain how we take the words from the video,
how the chatbot gives answers, and how we show the time of the important parts in the video.

19



3.2 Website Interface Design:

Figure 3.1: SingUp Page

Figure 3.2: Login Page
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Figure 3.3: Rest Password Page

Figure 3.4: Home Page
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Figure 3.5: URL Page

Figure 3.6: Chat Page
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Figure 3.7: AiChat Page

Figure 3.8: Note Page
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Figure 3.9: Compare Page
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3.3 Database:

This table which is made of two tables – the Users table which includes info like name, email,
and password for each individual user which has a unique ID and the Summaries table which
has what users have put in as sumsary which may be a video link, some text, and date of
creation. Each summary is put under a certain user by ID number which also means a single
user may have many.

Figure 3.10: Database
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3.4 Summarization Feature:

This part gives a small summary of the video, The user adds a YouTube link, The system takes
the words from the transcript, GPT reads these words. It writes a Summary, Highlights and
Key Insights, This helps the user.

Figure 3.11: Summarization process in the system
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3.5 Comparison Feature:

This part gives a small summary of the video, The user adds a YouTube link, The system takes
the words from the transcript, GPT reads these words. It writes a Summary, Highlights and
Key Insights, This helps the user.

Figure 3.12: Comparison process in the system

3.6 Transcript Extraction from YouTube Videos:

We used in the project the library (YouTube Transcript API) which depends on sending (HTTP
Requests) to YouTube and prepares the automatic or manually added translation inside the
video when the (video ID) is available. The library extracts the full transcript if it exists and
returns it in the form of a list containing time parts of the texts.
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3.7 Extracting the Thumbnail from a YouTube Video:

In order to extract the image, first we need the (video ID) from the URL using the urllib.parse
library. We use the urlparse() function to divide the link into sections and extract the ID section.
We write in this link (https://img.youtube.com/vi/¡videoid > /hqde f ault. jpg)

28



Chapter 4

Implementation and Evaluation

4.1 Introduction:

In this chapter we present what we did in the implementation of our project and the tools we
used to put it together. We chose certain technologies and libraries which we found to do best
in the YouTube video, transcript extraction, and AI summary generation tasks. Each tool we
picked out for their simplicity, performance and because they helped us out with real issues
that came up during the development stage. Also in this chapter we describe the integration of
these tools into our system and we present the code which we used for the transcript handling,
response generation and management of user data. Also we report on the issues we had and
how we went about solving them.
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4.2 Handling Alternatives

This section explores the technologies we used in the project and compares them with possible
alternatives.

Subject Technology Used Alternative Comparison
Database SQLite3 MySQL / PostgreSQL SQLite3 is lightweight, serverless, and

easy to integrate for small projects, while
MySQL and PostgreSQL are more power-
ful but require server setup and adminis-
tration.

Framework Flask Django Flask is simple and flexible, ideal for quick
prototyping, while Django is heavier but
provides built-in features such as authenti-
cation and admin dashboards.

AI Model ChatGPT (OpenAI) LLaMA / Google PaLM ChatGPT offers strong API support and
reliable summarization quality, while
LLaMA and PaLM are powerful but
harder to deploy and require more re-
sources.

Library urllib.parse Regex urllib.parse is built-in and reliable for URL
parsing, while regex can work but is error-
prone and harder to maintain.

Library YouTubeTranscriptApi YouTube Data API YouTubeTranscriptApi is free and
lightweight for extracting captions, while
YouTube Data API is more official but
requires API keys and setup.

Library langdetect langid.py langdetect is simple and fast for language
detection, while langid.py offers similar
accuracy but is slightly slower and heav-
ier.

Language Python JavaScript (Node.js) Python has a rich ecosystem for AI/ML
and NLP, while Node.js is strong for real-
time apps but has fewer ready-made NLP
libraries.

Table 4.1: Technologies Used and Alternatives with Comparison

30



4.3 Technologies and Frameworks:

• Python: It is the primary language that will be used to develop the system, the main
reason is the flexibility along with the convenience provided by the libraries it has.

• Flask: A Python framework used to build the server that receives the video link from the
user and returns the digest after processing it, Flask integrates APIs and manages data
transfer between client and server.

• Ollama: is an open-source AI models provider that runs in the terminal, you can think
of it as an online hub that contains open-source AI models that you use to pull down to
your local machine some LLMs and then run them. On top of that ollama provide python
libraries to enable the integration of LLMs with the python code you write.

• YouTubeTranscriptApi: A Python library used to extract transcripts from YouTube
videos. It sends HTTP requests to retrieve subtitles or manually added captions if avail-
able.

• urllib.parse: A Python library used to parse YouTube video URLs accurately to extract
video IDs, which helps the system handle requests properly and integrate with external
services like YouTube APIs.

• langdetect: A Python library used for automatic language detection of the transcript
text, ensuring the data sent to the AI model is in the correct language (mainly Arabic or
English).

• OpenAI GPT-4o: The AI model used to analyze the extracted video transcriptions and
generate summaries, answer questions, and compare video contents, it provides fast and
accurate results.

• SQLite3 Database: A lightweight, file-based database used to store user information,
video details, transcripts, and AI-generated summaries securely and efficiently.

• Frontend Technologies (HTML, CSS, JavaScript): These are used to build the user
interface, including video playback, transcript display, AI notes, and user interaction
components.

31



4.3.1 AI Model:

Chat GPT 4o-OpenAi
Initially we began with llama3 for our experiments (testing) which we later on switched
to openai as the official API to interact with AI models GPT we sent out extracted video
transcriptions (Chat GPT 4o) to the model for analysis which in turn gave us smart sum-
saries to present to the user thus we achieved an automatic, efficient and fast summariza-
tion process.

4.3.2 Frameworks:

In our project, we used Flask as the main framework for building the backend and API. Flask
was chosen because it is lightweight, easy to set up, and well-suited for integrating external
services. It allowed us to create endpoints that receive YouTube video links, process them,
and return the summarized output. The backend was implemented in Python, which served as
the programming language to connect all components together. Python was also used to call
external libraries such as YouTubeTranscriptApi for transcript extraction and the GPT-4o model
for text summarization and comparison. By combining Flask with Python and these libraries,
we were able to design a modular system where each component communicates smoothly,
making the application easier to maintain and extend.

Figure 4.1: Backend Workflow of the Summarization System
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4.4 Front-end:

In the interfaces, we used languages such as HTML to create the page appearance, CSS to give
the appropriate appearance to the page, and JavaScript for validation and to communicate with
the backend.

Figure 4.2: Frontend Workflow of the System
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4.5 Problems we encountered:

Transcript

• Initially, we used ChatGPT’s Whisper ffmpeg to load the audio file and extract the text,
but the process didn’t work because it was local and took a long time to extract the
text, load the audio, and transcribe, which was pretty slow at first. We then tried API
facebook/wav2vec2-base-960h, which also suffered from slow extraction. We ended up
using a YouTubeTranscriptAPI, which free solutions couldn’t solve.

• Some YouTube videos do not provide transcripts, which makes it impossible to extract
the text directly. To handle such cases, a paid speech-to-text API is required. We tested
free alternatives, but they were very slow and took much longer to process the videos,
making them impractical for our project.
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4.6 System features :

Figure 4.3: Transcript code :
This code uses to specify whether the video is in Arabic or English.

Figure 4.4: Response code :
This code combines the transcript extracted from the YouTube video with the user’s question,

and sends both to the OpenAi model to answer the question based on the text alone.
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Figure 4.5: Thumbnail code :
This code is used to extract the YouTube video thumbnail from the video link.

Figure 4.6: compare code :
In the comparison, we use the script in the first video and the script in the second video from

the database, and we make a comparison between the two videos.
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Figure 4.7: Transcript tracking code
This JavaScript function synchronizes the video playback time with the transcript display by

highlighting each word as its corresponding timestamp is reached during playback.

4.7 Performance Testing:

In our performance testing, we evaluated how fast and reliable the YouTube summarizer
system works under different conditions. We simulated multiple users sending requests
at the same time to measure response time, accuracy, and stability. For transcript extrac-
tion, the system responded on average in less than 10 seconds for short videos (under 10
minutes) and around 20-30 seconds for longer videos (over 30 minutes). and around 60-
120 seconds for longer videos (over 60 minutes). The summarization process produced
results within 3–5 seconds per request. Even when testing with up to 20 concurrent users,
the system maintained stable performance without crashes. These results show that the
system can handle multiple requests simultaneously while still delivering accurate sum-
maries quickly and reliably.

Importance of Performance Testing

The main goal of it is to test our system when it is under high load , to test if there is any
crashing or slowing down.
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4.8 Comparison Between AI Models:

We have tested two different AI models during the development of our system:

1. LLaMA AI Model: At the start it was a very good open source AI model , but we had
multiple problems like no quick responses , and it was not accurate , and sometimes our
comparing feature did not work with this model. We tried to fix it but we didn’t figure it
out. That was the first version of our project.

2. GPT-4o (OpenAI): Then we found that the GPT-4o paid ai model, is better with our
project , more accurate , very quick responses and multitask capabilities is much higher
, we had slow responses with the previous ai model and not accurate for summarization
and for answering , and with our comparing feature , GPT-4o was much accurate at
differences and can answer quickly and reliably.

4.8.1 YouTube URL Input and Validation:

Figure 4.8: YouTube URL Input Interface with Validation

URL Validation:
In this interface the user must enter a valid YouTube video URL, old URLs will not work only
the videos with transcript (subtitles). If the link is invalid the button will not be clickable.

Proceeding to Summarization:
When the URL is true the user must click on the summarize button that will take him to the
next interface and will talk about it.
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4.8.2 Interactive QA Interface:

Figure 4.9: AI Chat Interface for Answering Questions Based on YouTube Transcript

AI Notes Section:
When the user clicks on Ai chat button that will move him the the ai chat interface , in this
interface the user can ask about anything related to the youtube video , user might ask about .
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4.8.3 Summarization Result Interface:

Figure 4.10: Video and Transcript Display Interface

Interface Overview:
This will be the interface when the user click on the summarize button, the left side of the
interface it will show the YouTube video thumbnail and you can start the video and scroll in the
timeline and there is a box that shows the text in each minute with scrolling and it will highlight
the text for the user as shown in the picture, that will make it easier for showing the transcript.

AI Notes Section:
In the right side of the interface there are two options, the first one it will be the AI notes that
will include as shown, summary, highlights, key insights.
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4.8.4 My Notes Interface with Video Management:

Figure 4.11: My Notes Interface with Video Management

My Notes Interface Overview:
Here is My notes interface, that interface includes the videos that the user entered in the first
interface, it’s related to the user input.

Comparison and Deletion Features:
There is a compare button, the first state of it is transparent and it’s not clickable until the user
selects two videos for comparison. In each video there is a delete button that deletes the specific
video the user selected.
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4.9 Evaluation

Evaluating System Features

In this section, we evaluated our system using each module. Each module has its tasks, and the
success or failure of each task was recorded.

A check mark (✓) indicates success, while a cross (✗) indicates failure. Tasks that initially
failed but succeeded after retries are marked as (✗ ✗).

Transcript Extraction Module:

Task ID Task Status
1.1 Extract transcript from YouTube video URLs ✓

1.2 Handle videos without transcripts gracefully ✗ ✗

1.3 Parse video URLs accurately ✓

Table 4.2: Transcript Extraction Evaluation

Summarization Module:

Task ID Task Status
2.1 Generate accurate summaries from transcripts ✓

2.2 Highlight key insights and main points ✓

2.3 Support multiple languages ✓

Table 4.3: Summarization Module Evaluation

Video Comparison Module:

Task ID Task Status
3.1 Compare two videos for similarities and differences ✓

3.2 Display comparison results clearly ✓

Table 4.4: Video Comparison Evaluation
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4.9.1 Evaluation Statistics

The table below summarizes success and failure rates for the main modules of the system,
reflecting its overall reliability and performance:

Module Success Rate Failure Rate
Transcript Extraction 90% 10%
Summarization 95% 5%
Video Comparison 85% 15%

Table 4.5: Module Success and Failure Rates

These results are based on practical testing of the system. For transcript extraction, the system
succeeded in 45 out of 50 cases (90%), with failures occurring mainly in videos without sub-
titles. Summarization achieved a (95%) success rate, producing clear and accurate summaries
in most cases, while three videos had incomplete outputs. Video comparison worked well in
34 out of 40 cases (85%), but struggled in 6 cases where the videos had very different struc-
tures or topics. Overall, the evaluation shows that the system is reliable and efficient, though
future improvements are needed to handle videos without transcripts and to refine comparison
accuracy.
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Chapter 5

Conclusion

5.1 Summary:

This project successfully developed a website that uses OpenAI’s GPT-4o, it’s a youtube video
ai summarizer and a compare tool to compare between two or more video on youtube , the user
can see the youtube video and the timeline and scroll it and see every moment and it’s text ,it’s
important for someone who’s searching for specific information in a video to or summarize the
whole video script or compare between different videos to see the similarities and differences
between them , it’s a way to consume short time for researchers or student , video content
creators to study or search for information , this project will help them extract their points form
the video in the way that they wanted , in the future we are working on doing a new feature
that can merge two videos that talked about the same topic , and extract the wanted point using
the ai model that we are using , to add more impact we might dive into different ai systems that
could help with other things such as develop a mobile application so that the user can use it
anywhere without using the web
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5.2 Future Work:

Future improvements and additions to the system may include:

• In the future we are working on doing a new feature that can merge two videos that talk
about the same topic. This feature will extract the wanted point using the AI model that
we are using.

• To add more impact we might dive into different AI systems that could help with other
things, such as AI models that can listen to the video and watch it and analyze the audio
and the visuals.

• Maybe there will be a video that has graphs, the AI model can extract them as they are
and what the user requires will answer.

• We might develop a mobile application so that the user can use it anywhere without using
the web.
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