Project Overview: EMA CHATBOT (RAG-Powered Educational Assistant)
1. Problem Statement
In modern educational settings, students often struggle to find accurate and contextually relevant answers to their academic queries. Conventional search engines or general-purpose chatbots provide generic responses that may not align with the specific study material a student is using. This can lead to confusion and misinformation.
To solve this, Ema allows students to upload their personal study materials in PDF (text-based content) or MP3 (lecture audio) formats. The system then processes these documents and enables students to ask questions directly related to the uploaded content. This ensures that all answers are context-aware and grounded in the user's own study material.

2. Benefits of RAG?
Retrieval-Augmented Generation (RAG) is a powerful framework that combines information retrieval with language generation. Instead of generating answers from scratch, RAG first retrieves relevant context from a document store and then uses an LLM to generate responses based on that context.
Advantages of RAG over Simple Generation:
-  Contextual Accuracy: Answers are grounded in the source material, reducing hallucination.
-  Transparency: Users can see which parts of the document were used to form the answer.
-  Efficiency: It limits the generation space, making answers more relevant and concise.

3. RAG Pipeline Implementation
· [bookmark: _GoBack]Input Data
- Formats Accepted: PDF documents and MP3 audio files.
- Preprocessing:
  - PDF: Text is extracted and chunked.
  - MP3: Transcribed by first extracting audio using VideoFileClip, as Whisper was initially considered but found to be too resource-intensive for the current setup.
· Embedding & Retrieval
- Embedding Model: sentence-transformers/all-MiniLM-L6-v2 via SentenceTransformerEmbeddings
- Vector Store: ChromaDB is used to store and retrieve vector embeddings.
- Similarity Search: Top-k similar chunks are retrieved using cosine similarity.
· Generation
- LLM Model: mistralai/Mistral-7B-Instruct-v0.2
- Reason for Selection: Cost-effective open-source model with solid instruction-following capabilities.

4. Tools, Libraries, and Frameworks
- LangChain: Orchestration of the RAG pipeline.
- ChromaDB: Vector database used for storing and searching embeddings.
- SentenceTransformerEmbeddings: To generate high-quality semantic vector representations.
- Streamlit: Frontend interface for user interaction.

5. LLM Model Used
- Model: mistralai/Mistral-7B-Instruct-v0.2
- Deployment Reason: Ideal for local deployment and cost-sensitive environments.
- Alternative Options (if budget allows):
  - GPT-4 (OpenAI): One of the most advanced models for accurate and context-rich response generation.
  

6.  Summary
This system enhances the educational experience by offering context-aware, personalized Q&A powered by a Retrieval-Augmented Generation pipeline. It ensures high relevance, cost-efficiency, and transparency, making it an excellent tool for students to interact with their study materials more effectively.

