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Abstract. Students often struggle to capture accurate and comprehensive notes during lectures, which is crucial for
effective learning. Traditional note-taking methods are time-consuming andprone to errors, especially when lectures
include digressions or complex topics. Existingsolutions, like manual transcription or basic audio recordings, fall
short as they requireextensive post-processing and fail to structure information efficiently. This project proposes an
automated Audio-to-Notes Summarization System that converts classroom audio into concise, structured notes. By
leveraging advanced speech recognition, Natural Language Processing (NLP), and machine learning, the system
filters out non essential content, focusing on core subject matter. This approach aims to enhance student learning by
providing accurate, easily accessible notes, thusimproving academic performance and reducing the time spent on
note-taking.
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1. INTRODUCTION

In the current digital age, educational institutions are increasingly adopting technology to enhance learning
experiences. Manual note-taking during lectures can be a challenging task, especially in lengthy or multi-lingual
sessions. The "Intelligent Classroom: Automated Audio-to-Notes Summarization System™ addresses this issue by
leveraging modern machine learning techniques to automate the process of transcribing, summarizing, and
translating lecture audio into concise and clear notes.

This system enables students to focus on understanding concepts during lectures while receiving detailed,
automatically generated notes afterward. The key feature of the system is its multi-language support, enabling
students from diverse linguistic backgrounds to benefit from accurate and translated notes.

2. Research Methodology

The research methodology encompasses both the backend and frontend components of thesystem. The core
functionality includes speech-to-text conversion, text summarization, and multi-language translation.

Speech-to-Text Conversion: The system employs the Google Web Speech API for converting audio to text.
The Speech Recognition library is integrated into the Flask- based backend to handle the real-time processing of
user-recorded audio.

Text Summarization: For summarization, we utilize the bert-extractive-summarizer library. This model
leverages BERT embeddings, allowing the system to understand the context and structure of the transcribed lecture,
summarizing it effectively into concise and coherent notes.
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Language Translation: The googletrans API is incorporated to translate the summaries into multiple
languages based on user preferences. This helps in making the summarized notes accessible to students in their
preferred language.

Frontend and Backend Integration: The frontend interface is built using HTML, CSS, and JavaScript,
allowing users to record or upload audio. Flask is used as the backend, linking user requests to the relevant APIs for
transcription, summarization, and translation. The entire system is modular and capable of handling diverse lecture
formats.

3. THEORY AND CALCULATION

The main theoretical principles behind the system revolve around natural language processing (NLP) and
machine learning.

Speech-to-Text: Google’s Web Speech API is based on deep learning models that transcribe spoken words
into text. The model used here relies on neural networks trained on large datasets of speech data to recognize and
process audio efficiently.

Text Summarization: BERT (Bidirectional Encoder Representations from Transformers) is a transformer-
based model that learns contextual relationships between words in a text. In this project, we use BERT for extractive
summarization, where it selects the most important sentences from the transcribed lecture text and generates a
summary. The bert-extractive-summarizer library helps in this process, reducing large volumes of text into
manageable summaries.

Language Translation: Neural Machine Translation (NMT) is used by the Google Translator API to
translate text from one language to another. This technique employs encoder-decoder models with attention
mechanisms to improve the fluency and context accuracy of translations.

4. RESULTS AND DISCUSSION

After implementation, the system was tested on a variety of lecture recordings across different subjects and
languages.

Speech-to-Text Accuracy: The system showed an accuracy rate of around 90% for English-language
lectures with clear audio. In noisy environments, accuracy dropped to approximately 75%, which indicates the need
for further noise reduction and filtering techniques.

Summarization Efficiency: On average, the summarization model was able to reduce the length of the
lecture notes by 65% while retaining the essential information. This efficiency is particularly helpful for students
who need quick reviews of lecture content.

Multi-language Translation: The translation system worked effectively for popular languages such as
Spanish, French, and German, maintaining a translation accuracy of around 85%. However, some issues were noted
when dealing with domain-specific jargon, especially in technical subjects, where the translations occasionally
missed nuances.

Real-time Performance: The system processed lecture audio files (approximately 30- minute durations)
within 2-3 minutes for transcription, summarization, and translation. This fast processing time makes it feasible for
real-time use in educational environments.

5. PREPARATION OF FIGURES AND TABLES
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The following table illustrates the main features and their implementation within the platform

Feature Description

Allows users to record live audio directly from the website

Audio Recording for processing,

Users can upload pre-recorded audio files (e.g., WAV, MP3)

Audio File Upload for speech-to-text conversion.

Provides real-time audio recording and summarization

Real-Time Processing capabilities for immediate output.

Speech-to-Text Converts recorded or uploaded audio into text using

Conversion speech recognition models.

Summarizes the transcribed text into concise notes, focusing

Text Summarization on key points for better comprehension.

Multi-Language Supports multiple languages for both transcription and
Support summarization, allowing users to work in their preferred language.

6. CONCLUSION

The "Intelligent Classroom: Automated Audio-to-Notes Summarization System™ addresses the challenges
of manual note-taking in educational environments by providing a streamlined, multi-lingual solution. By leveraging
state-of-the-art machine learning models for speech recognition, text summarization, and language translation, the
system enhances students' ability to focus on learning during lectures while receiving accurate and concise notes
afterward.

The system shows promising results in terms of transcription accuracy, summarization efficiency, and
multi-language translation capabilities. Future enhancements could include improved handling of noisy or low-
quality audio, expanded support for more languages, and the integration of speaker diarization to handle multiple
speakers in a single lecture.
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