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Abstract— The abstract introduces a pioneering solution aimed at enhancing accessibility and 
comprehension of YouTube video content through a YouTube Video Transcription 
Summarizer, powered by advanced AI techniques and Google Gemini's cutting-edge Large 
Language Models (LLMs). By seamlessly integrating the YouTube Transcript API with 
Gemini's capabilities, the system swiftly delivers concise summaries extracted from video 
transcripts. Leveraging Gemini's multifaceted understanding of language, audio, code, and 
video, the system employs sophisticated natural language processing techniques to distill key 
insights. Additionally, it offers features such as subtitle translation and integration with 
Streamlit for customizable summarization experiences. This innovation signifies a significant 
leap forward in facilitating efficient and intuitive access to valuable information within 
YouTube videos, catering to educational, research, and informational needs. 
 
Index Terms—YouTube Video Transcription Summarizer, AI-powered Summarization, Large 
Language Models (LLMs), Google Gemini, YouTube Transcript API, Streamlit Web 
Application, Multilingual Support, Video Content Summarization, Natural Language 
Processing (NLP), Semantic Analysis, Educational Technology, Information Retrieval, Video 
Transcription, Content Accessibility, Interactive Web Apps, Text Summarization, Subtitles 
Translation, Real-time Transcription, Generative AI, Python Development, Data Science, 
Machine Learning, Video Analytics, Video-Based Research, Customizable Summarization.. 

I. INTRODUCTION 

In today’s digital age, video content has become a primary source of information, entertainment, and education. 
YouTube, as one of the largest repositories of videos globally, holds vast resources across a wide range of topics. 
However, with the exponential increase in video content, viewers often find it challenging to extract key insights 
efficiently, especially when time constraints or language barriers are involved. To address this gap, we propose a 
novel YouTube Video Transcription Summarizer that combines the capabilities of YouTube’s Transcript API 
with Google Gemini's Large Language Models (LLMs). This integration leverages cutting-edge AI technology 
to transform video transcripts into concise, high-quality summaries, enhancing accessibility and comprehension 
for users. Powered by Gemini’s advanced understanding of language, audio, code, and video, our system not 
only distills essential points from video transcripts but also includes translation capabilities, allowing subtitles to 
be accessible across languages. Furthermore, the integration with Streamlit enhances user experience, offering 
customizable options for generating summaries that suit diverse needs. This innovation is particularly relevant 
for audiences in educational, research, and professional fields, where quick access to distilled information is 
essential. 
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Through this solution, we aim to streamline access to valuable knowledge encapsulated within YouTube videos, 
creating a more inclusive and efficient content consumption experience. 

II. PROBLEM STATEMENT 

The exponential growth of video content on platforms like YouTube poses challenges in efficiently accessing 
and extracting valuable insights. Manual transcription and summarization are time-consuming, and existing 
automated solutions lack accuracy and sophistication. There's a demand for multilingual support and interactive 
features. To address these challenges, a novel solution is needed: a YouTube Video Transcription Summarizer 
leveraging advanced AI and API integration, such as Google Gemini. This solution should provide accurate 
transcriptions, comprehensive summaries, multilingual support, and integration with interactive web apps. Its 
aim is to revolutionize the accessibility and comprehension of YouTube content across educational, research, 
and informational domains. 

III. CONCEPTS/ TOOLS USED 

A. Large Language Models 

Large Language Models (LLMs), like GPT-3 and BERT, are advanced AI systems trained on vast datasets to 
understand and generate human-like text. Built on transformer architectures, they excel at tasks like 
summarization, translation, and question-answering with minimal additional training, enabling applications in 
content generation, education, and customer support. Their ability to learn from prompts has popularized few-
shot and zero-shot learning, making them versatile yet raising ethical concerns around bias, privacy, and 
responsible use.  

 
Fig 1: Large Language Models 

B. Youtube Transcript Api 

The YouTube Transcript API is utilized to extract transcripts or subtitles from YouTube videos. This API 
enables the retrieval of text data from videos programmatically, facilitating further processing and analysis. 

 
Fig 2: Connecting Youtube API 
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C. Streamlit 

Streamlit is employed as a Python library for building interactive web applications. It simplifies the creation of 
user interfaces by allowing developers to write Python code, eliminating the need for HTML, CSS, or 
JavaScript. In this project, Streamlit is integrated to deploy the YouTube Video Transcription Summarizer as an 
interactive web application, enhancing user accessibility and usability. 

 
Fig 3: Streamlit Application 

D. Google Generative Ai (Google Gemini) 

Google Generative AI, particularly Google Gemini, represents a family of advanced large language models 
(LLMs). These models excel in understanding and generating human-like text across various domains, including 
language, audio, code, and video. In this project, Google Gemini is leveraged for its language understanding 
capabilities to process and analyze the extracted transcripts or subtitles from YouTube videos. It assists in 
semantic analysis, entity recognition, and contextual understanding to distill key insights and generate 
comprehensive summaries. 

 
Fig 4: Google Gemini 

IV. PROCEDURE 

 Set up a development environment for the project, including installing necessary libraries and tools like 
Streamlit, Google Generative AI, Python-dotenv, and Pathlib. 

 Create a new Python project directory and initialize a Git repository for version control. 
 Set up environment variables using Python-dotenv to securely store API keys or other sensitive information 

required for accessing the YouTube Transcript API. 
 Users choose the specific image analysis techniques they wish to apply to the uploaded/selected images. 
 Develop a Python script to interact with the YouTube Transcript API, enabling extraction of transcripts or 

subtitles from YouTube videos based on user input (video URLs or IDs). 
 Implement error handling and validation mechanisms to handle exceptions gracefully and ensure robustness 

of the script. 
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 Users interpret the results to gain insights and make informed decisions based on the analyzed data. 
 Integrate Streamlit into the project to create an interactive web application interface for the YouTube Video 

Transcription Summarizer. 
 Design the user interface with Streamlit to enable users to input YouTube video URLs or IDs and trigger the 

transcription and summarization process. 
 Implement backend functionality to process the extracted transcripts using Google GenerativeAI (Google 

Gemini), leveraging its language understanding capabilities for semantic analysis and summarization. 
 Utilize Pathlib to manage file paths for storing intermediate data such as video transcripts and generated 

summaries within the project directory. 
 Develop additional features such as translation support for subtitles and customization options for 

summarization parameters. 
 Conduct thorough testing of the application to ensure functionality across different scenarios and handle 

edge cases effectively. 
 Perform user acceptance testing (UAT) to gather feedback and iterate on the application's design and 

functionality as necessary. 
 Optimize the application for performance and scalability, considering factors such as response times and 

resource utilization. 
 Document the project, including code documentation, user guides, and technical documentation detailing the 

implementation and usage of the YouTube Video Transcription Summarizer. 
 Review and refine the documentation to ensure clarity and completeness, addressing any ambiguities or 

gaps. 
 Prepare for deployment by packaging the application and ensuring all dependencies are properly 

documented. 
 Deploy the application to a suitable hosting environment, ensuring availability and accessibility to users. 

V. IMPLEMENTATION 

A. Importing Libraries 

Python - DOTENV 
Python-dotenv is a Python library used for managing environment variables. It loads environment variables from 
a .env file into the project's environment, allowing for secure storage and retrieval of sensitive information such 
as API keys or credentials. In this project, Python-dotenv may be used to manage API keys or other 
configuration settings required for accessing the YouTube Transcript API or other services securely. 

 
Fig 5: Python - Dotenv 

Pathlib 
Pathlib is a Python module for working with file paths and directories. It provides an object-oriented interface 
for interacting with filesystem paths, making file operations more intuitive and platform-independent. In this 
project, Pathlib may be employed to handle file paths for storing and retrieving video transcripts, summaries, or 
other intermediate data within the project's directory structure, enhancing code readability and maintainability. 
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Fig 6: Pathlib Module 

B. Creating Streamlit Application 

Uploading a YouTube link allows the app to fetch the video's transcript, enabling quick and efficient generation 
of summaries. This feature simplifies access to essential information within lengthy videos. 

 

 
Fig 7: Uploading Youtube Link 

Displaying the YouTube link image provides a visual preview of the video, enhancing user engagement. It helps 
users quickly identify and recall video content for summarization. 

 

 
Fig 8: Displaying Youtube Link Image 

Displaying the summary of a YouTube video in both text and audio formats enhances accessibility and user 
convenience. Text summaries allow users to quickly scan key points, while audio summaries provide a hands-
free option for absorbing information on the go. This dual-format approach caters to diverse user preferences, 
making it easy for viewers to engage with content in a way that best fits their needs. By providing both options, 
the app ensures a flexible and user-friendly experience, empowering users to grasp essential video insights 
efficiently. 
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Fig 9: Displaying Video Summary 

VI. CONCLUSION 

In summary, the proposed project aims to develop a YouTube Video Transcription Summarizer using advanced 
AI techniques and integrating various tools and libraries such as the YouTube Transcript API, Streamlit, Google 
Generative AI (Google Gemini), Python-dotenv, and Pathlib.  
The process involves extracting transcripts from YouTube videos, processing them with Google Generative AI 
for semantic analysis and summarization, and presenting the results through an interactive web application built 
with Streamlit. Additional features include translation support for subtitles and customization options for 
summarization parameters. Through careful development, testing, documentation, and deployment, the project 
seeks to provide users with an efficient and intuitive tool for accessing and comprehending video content on 
YouTube. 

FUTURE SCOPE 

In the future, the scope of your YouTube video transcribe summarizer app could evolve to encompass a range of 
advanced features aimed at enhancing user experience and expanding its utility. This could include multilingual 
support to cater to a global audience, real-time transcription and summarization capabilities for live videos, and 
continuous refinement of summarization algorithms for more accurate and concise summaries.  
Customization options could be introduced to allow users to tailor the output to their preferences, while 
integration with other video platforms beyond YouTube could extend the app's reach.  
Additionally, collaborative features could facilitate teamwork and community-driven transcript editing and 
summarization efforts, making the app a versatile tool for content consumption and collaboration. 
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