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(57) Abstract :

ABSTRACT [0011] With the increasing volume of unstructured data available on institutional and organizational websites, there is a growing need for intelligent
systems capable of retrieving accurate and relevant information in response to natural language queries. This project presents the design and implementation of a
Retrieval-Augmented Generation (RAG)-based Question Answering System, which integrates web scraping, semantic embedding generation, and large language model
(LLM) inference to provide context-aware responses. The system extracts textual content from general-purpose websites and processes it into semantically meaningful
chunks. [0012] These chunks are then converted into vector representations using transformer-based embedding models and stored in a vector database for efficient
similarity search. During query processing, user input is encoded and matched against indexed vectors to retrieve the most relevant context. A fine-tuned LLM
generates human-readable answers based on the retrieved information. The backend is built using LangChain, Hugging Face Embeddings, and Pinecone, while the
frontend is developed using Flask, offering an intuitive interface for end users. To enhance retrieval accuracy, multi-query expansion and metadata filtering techniques
are employed. This system demonstrates how modern NLP techniques can be effectively applied to build scalable, domain- specific knowledge assistants that operate
without reliance on structured databases or manual annotation. Experimental results validate the system’s ability to deliver precise, contextually appropriate responses
across diverse informational queries.
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