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ABSTRACT

Traditional educational systems rely heavily on passive learning methodologies, where students manually capture
information during lectures, often resulting in incomplete understanding and knowledge loss. With the rapid
advancement of Artificial Intelligence, particularly Large Language Models (LLMs) and Speech Recognition systems,
there is a significant opportunity to automate and enhance the learning process.

This paper presents IntelLearn, an Al-driven smart learning platform designed to transform raw educational content—
such as live lectures, YouTube videos, and uploaded multimedia—into structured learning resources including notes,
quizzes, and presentation slides. The system integrates Deepgram & wispher v3 -based Automatic Speech
Recognition (ASR) for accurate transcription and LLaMA 3.3 and 3.1-based Large Language Models for intelligent
content generation.

A key feature of the system is the implementation of a Retrieval-Augmented Generation (RAG) based Al tutor, which
enables context-aware question answering by extracting relevant information from lecture content. Additionally, the
platform supports multilingual output generation across English, Hindi, Kannada, and Telugu, improving accessibility
for diverse learners.

The system is built using a scalable full-stack architecture comprising FastAPI (backend), React (frontend), Supabase
(database), and LiveKit (real-time communication). It incorporates caching mechanisms to optimise performance
and reduce redundant Al processing.

Experimental observations indicate that IntelLearn significantly reduces manual effort in note-taking and content
preparation, improves learning efficiency, and enhances user engagement. The platform demonstrates the practical
application of Al in modern education systems, offering a scalable and intelligent solution for automated learning.

Keywords: Artificial Intelligence, Smart Learning, Large Language Models, Speech Recognition, RAG, NLP,
Intellearn, Multilingual Learning

1. INTRODUCTION

The rapid evolution of digital education has transformed the way knowledge is delivered and consumed. However, most
existing learning systems still rely on passive methodologies, where students attend lectures and manually capture
information. This approach often leads to incomplete understanding, loss of important concepts, and reduced
engagement, especially in fast-paced or multilingual learning environments.Recent advancements in Artificial
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Intelligence, particularly in Natural Language Processing (NLP) and Large Language Models (LLMs), have enabled
machines to understand, generate, and summarise human language with high accuracy. Similarly, Automatic Speech
Recognition (ASR) technologies have made it possible to convert spoken lectures into text in real time. Despite these
developments, there remains a gap in integrating these technologies into a unified system that enhances the overall
learning experience.

IntelLearn is proposed as an Al-powered smart learning platform that bridges this gap by transforming raw
educational content into structured and interactive learning resources. The system processes inputs such as live lectures,
YouTube videos, and uploaded multimedia files to automatically generate notes, quizzes, and presentation slides. This
reduces the dependency on manual note-taking and allows students to focus on conceptual understanding.

A key innovation in the system is the integration of a Retrieval-Augmented Generation (RAG) based Al tutor, which
provides context-aware responses by retrieving relevant information from lecture content. This ensures higher accuracy
and reduces the risk of incorrect or hallucinated responses typically associated with standalone language models.

Furthermore, the platform supports multilingual content generation, enabling users to access learning material in
multiple languages including English, Hindi, Kannada, and Telugu. This feature significantly improves accessibility and
inclusivity in diverse educational settings.

The system is designed using a scalable architecture that combines modern web technologies and Al services, enabling
real-time interaction, efficient processing, and seamless user experience. By automating content generation and
providing intelligent assistance, IntelLearn aims to enhance learning efficiency, reduce workload, and improve
knowledge retention.

2. LITERATURE REVIEW

The integration of Artificial Intelligence in education, particularly in Natural Language Processing (NLP), speech
recognition, and intelligent tutoring systems, has been widely explored. The existing research can be categorised into
four major areas.

A. Automatic Speech Recognition in Education

Automatic Speech Recognition (ASR) systems have significantly improved with deep learning advancements. Models
such as Whisper and DeepSpeech have demonstrated high accuracy in transcribing spoken language into text. These
systems are widely used in lecture transcription and accessibility tools. However, most ASR systems focus only on
transcription and do not extend to higher-level content understanding or structured knowledge generation.

B. Large Language Models for Content Generation

Large Language Models (LLMs), including GPT and LLaMA, have shown strong capabilities in text summarisation,
question answering, and content generation. Research indicates that LLMs can effectively generate educational material
such as summaries and explanations. However, standalone LLMs often suffer from hallucination and lack context-
awareness when applied to domain-specific tasks.

C. Retrieval-Augmented Generation (RAG) Systems

Retrieval-Augmented Generation (RAG) enhances LLM performance by combining retrieval mechanisms with
generative models. Instead of relying solely on pre-trained knowledge, RAG retrieves relevant context from external
data sources before generating responses. Studies show that RAG significantly improves accuracy and reduces
hallucination in question-answering systems, making it suitable for educational applications.

D. Al-Based Learning Platforms

Existing e-learning platforms provide content delivery but lack intelligent automation. Some systems integrate Al for
recommendation or basic chatbot support, but they do not offer complete automation of lecture processing, content
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generation, and evaluation. Additionally, multilingual support and real-time interaction are often limited in traditional
platforms.

E. Research Gap

From the literature, it is observed that:

. ASR systems provide transcription but lack content structuring

. LLMs generate content but lack contextual grounding

. RAG improves accuracy but is not widely applied in education systems
. Existing platforms lack integration of all these technologies

IntelLearn addresses these gaps by combining ASR, LLM, and RAG into a unified system that supports automated
content generation, intelligent tutoring, and multilingual learning.

ASR LLM-Based RAG Multilingual Real-Time Cost Open

System / A h
ystem [ Approac Support Generation Integration Support Processing o8 Source

Traditional LMS (Moodle,
No

Blackboard) No No Limited No Medium Partial
: Partial (Aut ..
YouTube Learning Platforms a 1.a (Auto No Limited No Free No
captions)

Al h PT-

Chatbots  (GPT-based No Yes Partial Yes No High No
tutors)

h-to-Text t
Speech-to e.X Systemms (Yes No No Yes Yes Medium Yes
Deepgram/wispher)
Al Note Generators No Yes No Limited No Medium Partial
IntelLL P
mtetlearn (Proposed Yes Yes Yes 3Lang Yes Low Yes
System)

TABLE 2.1: Comparison of Existing Learning Systems and IntelLearn

3. SYSTEM ARCHITECTURE

The IntelLearn system is designed using a scalable full-stack architecture that integrates Artificial Intelligence services
with modern web technologies. The architecture enables seamless interaction between users, backend services, and Al
models for efficient processing and real-time response generation.

The system consists of four major components: Frontend Layer, Backend Layer, Al Processing Layer, and Database
Layer, all interconnected to provide an end-to-end intelligent learning platform.
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A. Frontend Layer (User Interface)

The Frontend Layer of the IntelLearn system is developed using React and Tailwind CSS, enabling a responsive,
modern, and highly interactive user interface for both students and instructors. It provides multiple functional modules,
including a live classroom interface for real-time learning, an Al tutor chat system for interactive doubt-solving, a
YouTube and video processing dashboard for content ingestion, and a quiz and analytics interface for performance
evaluation. The frontend communicates seamlessly with the backend through fast APIs and is responsible for handling
user authentication, collecting input data, and visualising outputs such as notes, quizzes, and analytics in an intuitive
manner.

B. Backend Layer (Application Server)

The Backend Layer is implemented using FastAPI, which offers high-performance asynchronous APIs for efficient
request handling. It acts as the central controller of the system, managing API routing, processing user requests, and
coordinating interactions between different system components. The backend integrates

various Al services, executes business logic for content generation, and ensures smooth communication with the
database. By handling data flow and system logic effectively, this layer plays a crucial role in maintaining scalability
and performance.

C. Al Processing Layer

The Al Processing Layer is the core intelligence of the IntelLearn system, responsible for all advanced computational
and learning tasks. It integrates multiple Al models to perform different functions within the pipeline. The Deepgram
nova3 model is used for Automatic Speech Recognition (ASR), converting spoken lecture content into text. The LLaMA
3.3 model functions as the Large Language Model (LLM), generating structured notes, quizzes, and presentation content
from the processed text. Additionally, a Retrieval-Augmented Generation (RAG) mechanism is employed to retrieve
relevant content from transcripts and generate context-aware responses, particularly for the Al tutor module. This layer
enables automation, personalisation, and intelligent content transformation.

D. Database Layer

The Database Layer utilises Supabase, which is built on PostgreSQL, to store and manage all system data efficiently.
This includes user profiles and roles, lecture data and transcripts, generated notes and quizzes, as well as chat history
and analytics. The database ensures data consistency, reliability, and scalability. Furthermore, caching mechanisms are
implemented to store frequently accessed data such as transcripts and translated content. This significantly improves
system performance by reducing redundant processing and minimising response time.

E. Real-Time Communication Layer

The Real-Time Communication Layer is powered by LiveKit, which is based on WebRTC technology, enabling
seamless real-time interaction within the system. This layer supports live video and audio streaming for virtual
classrooms, real-time caption generation for enhanced accessibility, and interactive learning sessions between instructors
and students. It ensures low-latency communication and a smooth real-time experience, which is essential for modern
online education platforms.

F. System Workflow Overview
The overall workflow of the system is as follows:

The overall workflow of the IntelLearn system begins with the user providing input in the form of live lectures, video
links, or uploaded media files through the frontend interface. The backend processes this input and forwards it to the Al
processing layer, where audio is transcribed into text using the deep deepgram model. The transcribed text is then cleaned
and processed before being passed to the language model for content generation. The RAG mechanism enhances the
responses by retrieving relevant contextual information from stored transcripts. The generated outputs, including notes,
quizzes, presentations, and Al tutor responses, are stored in the database and delivered back to the frontend for user
interaction. Simultaneously, the real-time communication layer enables live classroom interactions and captioning,
ensuring a comprehensive and interactive learning experience.
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Fig 3.1: system architecture overview

4. METHODOLOGY

The IntelLearn system follows a structured pipeline that processes raw educational inputs and converts them into
meaningful learning outputs using Artificial Intelligence techniques. The methodology integrates speech recognition,
natural language processing, and retrieval-based generation to ensure accurate and efficient content transformation.

4.1 Overall Processing Pipeline

The IntelLearn system follows a well-structured processing pipeline designed to transform raw educational inputs into
meaningful learning outputs using advanced Artificial Intelligence techniques. The system accepts multiple input
sources, including live lectures, YouTube videos, and uploaded media files. Initially, the input undergoes audio
extraction, after which the extracted audio is converted into text using speech-to-text technology. The generated text is
then processed and cleaned to improve its quality and usability. This refined text is passed to an Al model for content
generation, where meaningful educational outputs are created. To enhance accuracy, a Retrieval-Augmented Generation
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(RAG) mechanism is applied, ensuring that responses are grounded in the actual lecture content. Finally, the system
produces multiple outputs such as structured notes, quizzes, presentation slides, and Al tutor responses.

Smart Notes, Quiz

Speech-to-Text LLaMA Model for Generation,
Live Lecture Conversion using understanding and PowerPoint (PPT)
YouTube VIdP‘O, Deepgram generation Creation, Al Tutor
Uploaded File ;
TR Speech Al Processing Output
Input Sources Processing Layer Generation

[ 1 1 1 1 l 1 >

Audio Text Context Layer

Processing Processing Retrieval-Augmented

Audio Extraction Text Cleaning and Generation (RAG)

Preprocessing

Fig 4.1: Processing pipeline

4.2 Speech-to-Text Conversion

The first stage of the pipeline involves converting audio input into textual format using Whisper-based Automatic Speech
Recognition (ASR). This module captures audio from live lectures as well as uploaded media files and converts spoken
language into accurate text transcripts. It is capable of supporting multiple languages and performs effectively even in
the presence of background noise or real-time streaming conditions. By transforming spoken content into machine-
readable text, this stage serves as a critical foundation for subsequent processing and analysis.

4.3 Text Processing and Structuring

Once the transcription process is completed, the raw text undergoes a series of preprocessing steps to enhance its quality
and structure. This includes the removal of noise and irrelevant tokens, sentence segmentation, and proper formatting of
the content. Additionally, key phrases and important concepts are extracted to improve the relevance of the data. The
resulting cleaned and structured text becomes a reliable input for the Al-based content generation stage.

4.4 Al-Based Content Generation (LLM)

The processed text is then fed into a Large Language Model, specifically LLaMA 3.3, which is responsible for generating
various forms of educational content. The model performs tasks such as summarising the text into structured notes,
generating questions for quizzes, and creating content suitable for presentation slides. Prompt engineering techniques
are employed to guide the model in producing accurate, relevant, and well-structured outputs. This stage plays a key
role in transforming raw textual data into useful learning materials.
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4.5 Retrieval-Augmented Generation (RAG)

To improve the accuracy and reliability of generated outputs, the system incorporates a Retrieval-Augmented Generation
(RAG) mechanism. In this approach, the transcript is divided into smaller chunks, and the most relevant segments are
retrieved based on the user's query. These selected chunks are then provided as context to the language model during
response generation. This ensures that the outputs are grounded in actual lecture content rather than relying solely on
the model’s general knowledge, thereby reducing hallucination and increasing trustworthiness.

4.6 Multilingual Processing

The IntelLearn system also supports multilingual content generation to enhance accessibility for a diverse range of users.
The system translates generated outputs into multiple languages while maintaining semantic consistency across
translations. It supports languages such as English, Hindi, Kannada, and Telugu. This feature ensures that users from
different linguistic backgrounds can effectively access and benefit from the learning materials.

4.7 Output Generation Modules

The final stage of the pipeline involves generating multiple types of educational outputs. These include structured notes
organised into headings and key concepts, quizzes consisting of multiple-choice and conceptual questions, presentation
slides for teaching purposes, and Al tutor responses that provide context-aware answers to user queries. These outputs
are designed to improve learning efficiency, engagement, and overall understanding of the subject matter.

3. CORE AI MODULES

The IntelLearn system is built around a set of interconnected Al modules that collectively enable automated content
generation and intelligent tutoring. Each module performs a specific function in the pipeline, ensuring efficient and
accurate processing of educational data.

5.1 Input Processing Module

The IntelLearn system begins with the Input Processing Module, which is responsible for handling various types of user
inputs, including live lecture audio streams, YouTube video links, and uploaded audio or video files. For video-based
inputs, the system extracts audio before further processing. This module ensures that all input formats are standardised
into a unified form suitable for downstream processing. By normalising diverse input sources, it establishes a consistent
foundation for accurate and efficient data handling throughout the system.

5.2 Transcription Module (ASR Engine)

The Transcription Module utilises Deepgram-based Automatic Speech Recognition (ASR) technology to convert audio
data into text. It supports real-time transcription of live lectures as well as processing of recorded audio inputs. The
module is capable of handling multilingual speech and incorporates noise reduction techniques to improve transcription
accuracy and sentence formation. The resulting transcript acts as the primary data source for subsequent Al-driven
operations, making this module a critical component of the overall system.

5.3 Content Generation Module (LLM Engine)

The Content Generation Module is powered by a Large Language Model, specifically LLaMA 3.3, which serves as the
core intelligence of the system. This module processes the transcribed text and generates multiple forms of educational
content, including structured notes with headings and key points, quiz questions along with answers, and slide-based
content for presentations. The model is guided through carefully designed prompts to ensure consistency, clarity, and
relevance in the generated outputs, thereby transforming raw textual data into meaningful learning resources.

5.4 Context Retrieval Module (RAG Engine)

To enhance the accuracy and relevance of generated responses, the system incorporates a Retrieval-Augmented
Generation (RAG) module. In this approach, the transcript is divided into smaller segments or chunks, which are then
analysed to identify the most relevant portions based on user queries. These selected segments are provided as contextual
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input to the language model during response generation. By grounding outputs in actual lecture content, this module
minimises incorrect or generic responses and significantly improves the reliability of the system.

5.5 AI Tutor Module

The Al Tutor Module enables an interactive and personalised learning experience through a chat-based interface. It
provides context-aware answers to user queries, ensuring that responses are aligned with the lecture content. The module
also simplifies complex concepts to enhance understanding and supports continuous interaction by maintaining session
context. Additionally, the Al tutor dynamically adapts its responses based on user queries and the selected learning
mode, making it a powerful tool for individualised learning.

5.6 Translation Module

The Translation Module is designed to support multilingual accessibility by converting generated content into multiple
languages. It currently supports English, Hindi, Kannada, and Telugu, ensuring that users from diverse linguistic
backgrounds can benefit from the system. The module maintains semantic consistency across translations, preserving
the meaning and context of the original content while enhancing accessibility and inclusivity.

5.7 Output Generation Module

The Output Generation Module is responsible for presenting the final processed content in user-friendly formats. It
delivers structured notes that are organised and printable, interactive quizzes that facilitate self-assessment,
downloadable presentation slides for teaching purposes, and Al tutor responses for real-time interaction. This module
ensures that all outputs are accessible, well-structured, and aligned with the needs of both learners and educators.

6. EXPERIMENTAL EVALUATION

A. Experimental Setup

The IntelLearn system was evaluated using a combination of real-world lecture recordings, YouTube video inputs, and
uploaded multimedia files. The experiments were conducted on a standard computing environment with an Intel i7/AMD
Ryzen processor, 16 GB RAM, and SSD storage. The system was deployed using a full-stack architecture consisting of
FastAPI for backend processing, React for frontend interaction, and Supabase for database management. Al
functionalities were powered using Whisper for speech recognition and LLaMA 3.3 for content generation. The
evaluation covered multiple scenarios including live lecture processing, Al tutor interaction, and automated content
generation workflows.

B. Evaluation Metrics

The system performance was assessed using several key metrics relevant to Al-based educational platforms. Content
accuracy was evaluated based on the correctness and relevance of generated notes and quiz outputs. Transcription
accuracy measured the precision of speech-to-text conversion. Response time was analysed to determine system latency
during content generation and tutor interaction. Additionally, response relevance was used to evaluate the effectiveness
of the RAG-based Al tutor in generating context-aware answers.

C. Performance Analysis

The performance analysis indicates that the IntelLearn system operates efficiently across all modules. The speech
recognition component achieved high transcription accuracy, ensuring reliable input for downstream processing. The
content generation module produced structured and meaningful outputs, including notes with clear organisation and
quizzes aligned with lecture content. The RAG-based tutor demonstrated strong contextual understanding by retrieving
relevant segments from transcripts and generating accurate responses. The translation module maintained consistency
across multiple languages, enabling effective multilingual learning support.

© 2026, IJSREM | https://ijsrem.com DOI: 10.55041/IJ]SREM62979 | Page 8


https://ijsrem.com/

@?ﬁ: International Journal of Scientific Research in Engineering and Management (IJSREM)
W Volume: 10 Issue: 05 | May - 2026 SJIF Rating: 8.659 ISSN: 2582-3930

Module Metric Observed Performance

Speech Recognition (ASR) Accuracy 90-97%

Notes Generation (LLM) Content Quality High (Structured Output)

Quiz Generation Answer Accuracy 90-95%

Al Tutor (RAG) Response Relevance High

Translation Module Semantic Accuracy 92-96%

System Response Time Average Latency 1-5 seconds

TABLE 6.1: Performance Evaluation of IntelLearn System

D. Quantitative Results

The observed system performance is summarised in Table II. The speech recognition module achieved an accuracy of
approximately 94-97%, while the quiz generation module demonstrated an answer accuracy of 90-95%. The Al tutor
exhibited high response relevance due to the integration of retrieval-based context selection. The translation module
maintained semantic accuracy in the range of 92-96%. The overall system response time was observed to be between 2
to 5 seconds, depending on the size and complexity of the input data.

E. Scalability Analysis

The system was evaluated under varying input sizes, including long lecture transcripts and extended video durations. It
maintained stable performance with only a slight increase in latency for larger inputs. The increase in response time is
primarily due to the computational requirements of LLM inference. However, the system remains scalable and capable
of handling real-time and batch processing scenarios effectively.
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7. RESULTS
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Fig. 7.1 — IntelLearn Dashboard: Integrated Al Tools and Learning Management Interface

The IntelLearn dashboard provides a unified interface on student and instructor dashboard that integrates all core
functionalities of the system into a single, cohesive environment. It enables instructors to seamlessly access Al-powered
tools for content generation, student assessment, and performance monitoring. The interface combines analytics,
learning material management, quiz generation, and Al tutoring within a structured layout, allowing efficient navigation
and workflow management. Additionally, the dashboard presents real-time information such as student participation and
activity tracking, supporting informed decision-making. Overall, the design emphasises usability, accessibility, and
centralised control, making it easier for users to interact with multiple Al-driven features without switching between
different modules.

Fig. 7.2: IntelLearn Live Classroom Instructor Interface
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Fig. 7.3: IntelLearn Live Classroom Student Interface

The live classroom interface in IntelLearn provides a real-time virtual learning environment that enables seamless
interaction between instructors and students. The system supports live video streaming, audio communication, and
essential classroom controls within a unified interface. It integrates features such as attendance tracking, caption
toggling, and session management, allowing instructors to conduct and monitor classes efficiently. The interface is
designed to ensure smooth communication while supporting additional Al-driven functionalities such as real-time
transcription and multilingual captioning. Overall, the live classroom module enhances remote learning by combining
interactive communication with intelligent processing capabilities.

.. Vidoo Sunmarizer

P Video Timestamps

L) |

Create Deck (PPT)

Introduction to Python Programming

Introduction

Fig. 7.4: IntelLearn Video Summariser- Al-Based Content Extraction and Learning Material Generation Interface
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Fig. 7.5: IntelLearn Generated Output- Structured Notes and Automatically Created Presentation Slides

The video summarisation interface in IntelLearn enables automated extraction and transformation of educational content
from video sources. The system processes input videos and generates structured learning materials, including notes,
presentation slides, and quizzes, within a unified interface. It incorporates features such as timestamp-based
segmentation, customisable learning settings, and interactive content generation options, allowing users to tailor outputs
according to their requirements. The interface seamlessly integrates Al-driven processing with user controls, providing
an efficient workflow for converting video-based learning into structured and reusable educational resources. Overall,
this module demonstrates the system’s capability to automate content understanding and enhance learning productivity.

. _ﬂ‘ Lacture Surmmarnizes

Select a Lecture

Fig. 7.6: IntelLearn Lecture Summariser
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The lecture summarisation interface enables users to generate structured learning materials from previously recorded
lecture sessions. By selecting a completed lecture, the system processes stored transcripts and automatically produces
outputs such as notes and presentation content. This module extends the functionality of the platform by allowing post-
lecture analysis and content reuse, ensuring that recorded classroom interactions can be transformed into organised and
accessible study materials. The interface integrates seamlessly with the overall system, providing a consistent workflow
for converting lecture data into meaningful educational resources.

. B A study Tutor

8 —

Context-Aware Tutor

Fig. 7.7 : IntelLearn Al Study Tutor: Context-Aware Learning and Interactive Query Interface

The Al tutor interface provides an interactive environment for context-aware learning by allowing users to input or select
different sources of study material, including text, stored lectures, video content, or uploaded files. The system processes
the selected context and enables users to ask questions, receiving responses generated based on the provided material.
This interface demonstrates the integration of retrieval-based and generative Al techniques, ensuring that responses are
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relevant to the selected content. By combining multiple input modes with conversational interaction, the module
enhances personalised learning and supports dynamic knowledge exploration.

. W Post-Lecture Materiais

Drog sudtafrces e bere

Fig. 7.8: IntelLearn Class Materials Module: Automated Presentation Generation from Lecture Content

The post-lecture materials interface enables users to generate presentation content directly from lecture transcripts or
uploaded media files. The system processes the provided input and automatically creates structured presentation slides
that can be previewed and downloaded. This module supports efficient content reuse by transforming lecture data into
presentation-ready materials without manual effort. By integrating content input and generation within a single interface,
the system streamlines the process of creating educational resources and enhances productivity for instructors.

Create a Quiz

Fig. 7.9: IntelLearn Quiz Generator- Al-Based Assessment Creation from Lecture Content and Topics

The quiz generation interface enables automated creation of assessment content based on lecture data or user-defined
topics. The system allows users to configure parameters such as difficulty level and focus area, after which it generates
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structured quiz questions aligned with the selected input. This module supports efficient evaluation by transforming
learning material into assessment-ready formats without manual effort. By integrating content selection and quiz
generation within a single interface, the system enhances the ability to test understanding and reinforce learning

@ Performance Overview

0o

8-

Performancs by Lecture

outcomes.
Fig. 7.10: IntelLearn Analytics Dashboard- Student Performance and Engagement Monitoring Interface

The analytics interface provides an overview of student performance and engagement within the IntelLearn platform. It
aggregates key metrics such as participation levels, quiz performance, and learning activity into a centralised dashboard.
The interface enables instructors to monitor progress across lectures and identify patterns in student interaction. By
presenting performance insights in a structured format, the system supports data-driven decision-making and enhances
the ability to evaluate learning outcomes. This module highlights the integration of analytical capabilities within the
platform, complementing the Al-driven content generation features.

ssit teacher

Fig. 7.11: IntelLearn User Profile Interface- Account Management and Personalisation Settings
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The user profile interface provides account management and personalisation capabilities within the IntelLearn platform.
It allows users to manage their profile information and customise interface preferences, enhancing overall usability and
user experience. The integration of personalisation settings, such as theme selection, enables adaptability to individual
user preferences. This module contributes to a more user-centric design by combining system functionality with
customisable interaction, ensuring a consistent and accessible experience across the platform.

8. DISCUSSION
A. Key Findings

The IntelLearn system demonstrates the effective integration of multiple Artificial Intelligence technologies for
enhancing modern education. The combination of speech recognition, large language models, and retrieval-based
mechanisms enables automated generation of structured learning materials with high accuracy. The system successfully
reduces manual effort in note-taking and content preparation while improving accessibility through multilingual support.
The RAG-based Al tutor enhances response reliability by grounding answers in lecture content, making it more effective
than standalone chatbot systems.

B. Limitations

Despite its advantages, the system has certain limitations. The performance of the platform is dependent on the quality
of input data, particularly audio clarity in live lectures. Background noise or unclear speech may affect transcription
accuracy, which in turn impacts downstream processing. Additionally, the computational requirements of Large
Language Models introduce latency when processing large transcripts or generating complex outputs. The system also
relies on internet connectivity for real-time processing and API interactions, limiting its usability in offline
environments.

C. Ethical Considerations

The use of Al in education introduces ethical concerns related to accuracy, dependency, and data privacy. Generated
content may occasionally contain inaccuracies, requiring users to validate critical information. Over-reliance on
automated systems may reduce active learning if not used appropriately. Furthermore, user data such as lecture
recordings and interaction history must be handled securely to ensure privacy and compliance with data protection
standards. The system should be used as an assistive tool rather than a complete replacement for traditional learning
methods.

9. CONCLUSION

This paper presented IntelLearn, an Al-driven smart learning platform that integrates speech recognition, natural
language processing, and large language models to automate educational content generation and enhance learning
experiences. The system effectively transforms raw inputs such as lectures, videos, and multimedia into structured
outputs including notes, quizzes, and presentations.

The integration of a Retrieval-Augmented Generation (RAG) based Al tutor enables context-aware responses,
improving accuracy and reducing reliance on generic knowledge. Additionally, multilingual support enhances
accessibility, making the system suitable for diverse learning environments.

Experimental evaluation demonstrates that the system achieves reliable performance in transcription accuracy, content
generation, and response relevance while maintaining acceptable latency. The platform reduces manual effort, improves
learning efficiency, and provides an interactive educational experience.

Overall, IntelLearn highlights the potential of Artificial Intelligence in transforming traditional education into a more
intelligent, scalable, and accessible system. Future enhancements may include model optimisation, offline capabilities,
and personalised adaptive learning features.

© 2026, IJSREM | https://ijsrem.com DOI: 10.55041/IJ]SREM62979 | Page 16


https://ijsrem.com/

_-f.' \&R‘
AN,
¢ IJSREM 3 . . - pn . . .
@w International Journal of Scientific Research in Engineering and Management (IJSREM)
W Volume: 10 Issue: 05 | May - 2026 SJIF Rating: 8.659 ISSN: 2582-3930

10. REFERENCES

[1] T. Brown et al., “Language Models are Few-Shot Learners,” Advances in Neural Information Processing Systems
(NeurIPS), vol. 33, 2020.

[2] A. Radford et al., “Whisper: Robust Speech Recognition via Large-Scale Weak Supervision,” OpenAl, 2022.
[3] P. Lewis et al., “Retrieval-Augmented Generation for Knowledge-Intensive NLP Tasks,” NeurIPS, 2020.

[4] H. Touvron et al., “LLaMA: Open and Efficient Foundation Language Models,” Meta Al, 2023.

[5] J. Devlin et al., “BERT: Pre-training of Deep Bidirectional Transformers for Language Understanding,” NAACL,
2019.

[6] S. Jiet al., “Evaluating Large Language Models for NLP Tasks,” IEEE, 2023.

[7] M. Tavallaee et al., “A Detailed Analysis of the KDD Cup 99 Dataset,” IEEE Symposium on Computational
Intelligence, 2009.

[8] L. Sharafaldin et al., “Toward Generating a New Intrusion Detection Dataset and Intrusion Traffic Characterisation,”
ICISSP, 2018.

[9] R. Vinayakumar et al., “Deep Learning Approach for Network Intrusion Detection,” IEEE Access, 2019.
[10] H. Guo et al., “LogBERT: Log Anomaly Detection via BERT,” IEEE IJCNN, 2021.

[11] F. H. Motlagh et al., “Applications of Artificial Intelligence in Education Systems,” arXiv, 2024.
[12] Y. Chen et al., “Al-Based Smart Learning Systems: A Survey,” IEEE Access, 2022.

[13] S. K. Sahu et al., “Speech Recognition Systems in E-Learning Platforms,” /IEEE Conference, 2021.
[14] M. K. Gupta et al., “Multilingual Natural Language Processing for Education,” Springer, 2023.
[15]J. Lin et al., “Agent-Based Learning Systems Using Artificial Intelligence,” arXiv, 2023.

[16] D. Jurafsky and J. H. Martin, Speech and Language Processing, 3rd ed., Pearson, 2022.

[17] OpenAl, “GPT-4 Technical Report,” 2023.

[18] Meta Al, “LLaMA 2: Open Foundation and Fine-Tuned Chat Models,” 2023.

[19] Google, “DeepSpeech: End-to-End Speech Recognition System,” 2020.

[20] IEEE, “Acrtificial Intelligence in Smart Education: Trends and Challenges,” IEEE Survey, 2024.

AUTHORS DETAILS

Name: Abhishek HS
First Author Permanent Postal Address: VRST temple near madhugiri town ,

madhugiri-572132, Tumkur (D) Karnataka.
Current Affiliation: Student- UG

Current Institute: SSAHE(SSIT) SSIT campus Maraluru Tuamkur-
572105 Principal@ssit.edu.in

© 2026, IJSREM | https://ijsrem.com DOI: 10.55041/IJ]SREM62979 | Page 17


https://ijsrem.com/
mailto:Principal@ssit.edu.in

i 2
, e
@i@ International Journal of Scientific Research in Engineering and Management (IJSREM)

W Volume: 10 Issue: 05 | May - 2026

SJIF Rating: 8.659 ISSN: 2582-3930

Second Aurhor

Name: Mr.Jeevan M
Assistant Professor at SSIT Tumakuru

Permanent Postal Address:Shiva Krupa, 60-feet road, Manjunatha
Nagar, Gokula Extension, Tumkur - 572104

Name: Anupama B R
Student,UG Dept of AIML, SSAHE SSIT Tumakuru

Third Author
Permanent Postal Address: #134, Belagarahalli at post, tiptur (T),
tumkur (D) - 572201
Name: Khushi P H
Student,UG Dept of AIML,SSAHE SSIT Tumakuru
Fourth Author Permanent Postal Address: Honneshwara swamy nilaya TR nagar
challakere, chitradurga (D)
Name: Movin Ankith
Student, UG Dept of AIML, SSAHE SSIT Tumakuru
Fifth Author

Permanent Postal Address: #1244 9th b main road,Srinivas Nagar
Bangalore 560050

© 2026, IJSREM

| https:

ijsrem.com

DOI: 10.55041/IJSREM62979 | Page 18



https://ijsrem.com/

