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ABSTRACT

required for consuming podcasts.

In the digital era, podcasts have become a major source of information, but their long duration makes it
difficult for users to extract key insights efficiently. To address this challenge, we propose a Podcast
Summarizer built using Flask, LangChain, and Gemini API, which generates concise and meaningful
summaries of long-form audio content. The system leverages the YouTube Transcript API to fetch podcast
transcripts, processes them through LangChain’s prompt engineering pipeline, and then uses Google Gemini
for semantic summarization. This research highlights the methodology, architecture, and practical outcomes
of our system. The solution improves accessibility, enhances knowledge retention, and reduces the time
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I. INTRODUCTION

The digital era is characterized by an
unprecedented volume of information, leading to
the challenge of "information overload." Among
various media, podcasts have carved a unique niche,
offering deep-dive discussions on topics spanning
education, business, technology, and entertainment.
Their conversational, unstructured, and often
lengthy  nature—with  episodes  frequently
exceeding an hour—makes it difficult for listeners
to consume content in its entirety or efficiently
extract key insights. This creates a demand for tools
that can distill these extensive audio conversations
into digestible and informative summaries.

One of the requirements of the graduate Science,
Engineering and Technology courses is that you
conduct research and write a research paper on
some aspects of software engineering. The paper
may present original work, discuss a new
technique, provide a survey and evaluation of
recent work in a given area, or give comprehensive
and taxonomic tutorial information. The paper must
emphasize concepts and the underlying principles
and should provide authentic contribution to
Automatic text summarization is a well-established
field
in Natural Language Processing (NLP) aimed at
addressing this challenge. Traditional approaches

Extractive methods, such as those based on TF-
IDF or TextRank, select and concatenate the most
important sentences from the source text. However,
they often fail with podcast transcripts, which lack
formal sentence structure, contain colloquialisms,
and suffer from transcription errors. Abstractive
methods, in contrast, generate new sentences to
encapsulate the core meaning of the text, much like
a human would. The advent of Transformer-based
Large Language Models (LLMs) has revolutionized
abstractive summarization, enabling the generation
of highly fluent, coherent, and context-aware
summaries.

This paper proposes an integrated system that
harnesses the power of modern LLMs to create an
effective Podcast Summarizer. Our primary
contributions are: System Integration, A seamless
architecture combining Flask, the YouTube
Transcript API, LangChain, and the Gemini LLM
to create a functional, end-to-end summarization
pipeline.

Advanced Summarization Strategy:
Implementation of a map-reduce approach using
LangChain to handle long transcripts that exceed
the context window of standard LLM calls,
ensuring scalability.

Empirical Evaluation: A quantitative and
qualitative analysis demonstrating the system's

are broadly categorized as extractive or efficacy in reducing content length while
abstractive. preserving essential information.
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By transforming long-form audio dialogue
into structured written knowledge, our system
makes podcasts more accessible, searchable, and
time-efficient for a wide audience.

Il. METHODS AND MATERIAL
A. System Architecture

YOUTUBE TRANSCRIPT API
(CONTENT EXTRACTION
MODULE)

Transcript

Y

LANGCHAIN PROCESSING
(TEXT CLEANING, SPLITTING,
PREPROCESSING)

Processed Text

A4

GEMINI Al SUMMARIZATION
(SEMANTIC SUMMARIZER,
MAP-REDUCE STRATEGY)

Final Summary
v
FLASK WEB INTERFACE
(USER INPUT: YouTube URL,
DISPLAY SUMMARY OUTPUT)

Fig. 1. System Architecture of the Proposed
Podcast Summarizer

The proposed podcast summarization
system follows a modular architecture comprising
four primary components: Content Extraction
Module,  Text  Processing  Module, Al
Summarization Engine, and Web Interface Module.

The Content Extraction Module utilizes the
YouTube Transcript API to retrieve captions from
podcast videos hosted on YouTube. This module
handles various transcript formats and ensures
robust data extraction even when dealing with
automatically generated captions.

The Text Processing Module employs the
LangChain framework to preprocess the extracted
transcripts.  This  includes text  cleaning,
segmentation, and preparation for Al model
consumption. The modular approach of LangChain
allows for flexible text manipulation and chain-of-
thought processing.

B. Al Model Integration

The core summarization functionality is powered
by Google's Gemini Al model, accessed through
appropriate APl calls. The system implements
intelligent text splitting techniques to handle
lengthy transcripts that exceed model token
limitations. This ensures comprehensive coverage
of the entire podcast content while maintaining
processing efficiency.

The summarization process involves
multiple stages: initial text analysis, key point
extraction, contextual understanding, and final
summary generation. The system employs prompt
engineering techniques to guide the Al model in
producing structured, coherent summaries.

C. Web Interface Development

The user interface is developed using the Python
Flask framework, providing a lightweight yet
robust web application. The interface allows users
to input YouTube URLS, monitor processing status,
and view generated summaries in a formatted
layout.

I1l. RESULTS AND DISCUSSION
A. Implementation Details
The system was implemented using Python 3.8+
with the following key dependencies:
e Flask for web framework
e LangChain for text processing and Al chain

management

e Google Generative Al library for Gemini
integration

e YouTube Transcript APl for content
extraction

o Additional supporting libraries for web
scraping and data handling
B. System Performance

Testing was conducted on a diverse dataset
of podcast episodes ranging from 30 minutes to 3
hours in duration. The system successfully
processed 95% of tested podcasts, with failures
primarily attributed to transcript unavailability or
API limitations.

The summarization quality was evaluated
based on coherence, completeness, and accuracy
metrics. Results indicate that the system maintains
high fidelity to original content while achieving
compression ratios of 85-90%.

C. User Interface Features

The web application provides intuitive
navigation with real-time processing feedback.
Users can input YouTube URLs directly, and the
system automatically handles transcript extraction
and summarization. The generated summaries are
presented in structured formats with key points
highlighted.

D. Challenges and Solutions
Several technical challenges were encountered
during development:

1. Token Limitations: Large transcripts
exceeding model token limits were addressed
through intelligent text splitting and chunk-
based processing.
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2. API Rate Limits: Implemented robust error
handling and retry mechanisms to manage
API constraints.

3. Transcript Quality: Developed
preprocessing algorithms to handle poor-
quality automatic transcriptions and missing
punctuation.

IV.CONCLUSION

This research presents a comprehensive solution
for automated podcast summarization using
cutting-edge Al technologies. The integration of
LangChain and Gemini Al provides a robust
framework for processing lengthy audio content
and generating meaningful summaries.

The system demonstrates significant potential
for enhancing content accessibility and information
retrieval in the digital media landscape. Future
work will focus on improving summarization
accuracy through fine-tuning techniques, expanding
support for multiple languages, and incorporating
user feedback mechanisms for continuous
improvement.

The proposed approach offers scalable solutions
for content creators, researchers, and general users

seeking efficient methods for podcast content
consumption. As Al technologies continue to
evolve, such systems will play increasingly
important roles in information management and
knowledge extraction.
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