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ABSTRACT: The "Seman Vector Search: Intelligent Document Retrieval System" is an advanced informa on retrieval
system designed to improve the accuracy and relevance of document searches. U lizing state-of-the-art embedding
models, the system converts documents into high-dimensional vector representa ons, capturing their seman ¢ meaning.
These embeddings are stored in a specialized vector database, enabling efficient and precise similarity searches. When
a user submits a query, it is transformed into an embedding, and the system retrieves the most relevant documents by
finding the closest vectors in the DataBase This approach significantly improves search results by comprehending the
context and meaning of both queries and documents, making it ideal for applica ons such as search engines,
recommenda on systems, and various Natural Language processing tasks. The project aims to demonstrate the efficacy
of embedding-based search techniques in delivering more pertinent and contextually accurate information.

KEYWORDS: Natural language interpretation.

I. INTRODUCTION

In the era of informa on overload, retrieving factual and pertinent documents efficiently is a cri cal challenge across
various domains, including academia, enterprise, and the web. Tradi onal keyword-based search systems o en fall short
in understanding the seman context of queries and documents, leading to subop mal search results. The "Seman Vector
Search: Intelligent Document Retrieval System" addresses this challenge by utilizing cutting-edge Machine Learning
method to enhance the accuracy and relevance of document retrieval. At the core of this system in the use of
embeddings—dense vector representa ons of documents generated by state-of-the-art natural language interpretation
(NLP) models. These embeddings capture the seman ¢ meaning of documents, enabling the system to perform more
accurate similarity searches compared to tradi onal keyword-based approaches. By storing these embeddings in a
specialized vector database, the system can efficiently handle high-dimensional data and quickly retrieve the most
relevant documents in response to user queries. When a user inputs a query, it is transformed into an embedding using
in same NLP model that processed the documents. The query embedding is then use to search the vector database,
retrieving documents whose embeddings are closest in response to the question in the highdimensional vector space.
This process ensures that The papers that were recovered are not just relevant keywords but also in terms of their
overall seman c content.

II. RELATED WORK
The query embedding is then use to search the vector database, retrieving documents whose embeddings are closest in

response to the question in the highdimensional[l] vector space. This process ensures that The papers that were
recovered are not just relevant keywords but also in terms of their overall seman c content[2].
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1. METHODOLOGY

Data Collection and Preparation
Source Data: Large and diverse datasets are collected, including books, ar cles, websites, and other text sources.

Preprocessing: Data is cleaned and tokenized. This includes removing unwanted characters, handling special tokens,
and spli ng the text into manageable pieces.

Data Collection and Preparation
Document Corpus: Collect a large corpus of documents for the domain of interest.

Preprocessing: Clean the data (remove HTML tags, special characters), tokenize the text, and create training samples
(e.g., pairs of related documents).

Pre-training Phase
Model Setup: Ini alize the Mistral/Mixtral model with transformer layers.

Training Objec ve: Train the model on tasks like masked language modeling (MLM) and next sentence predic on (NSP)
using the collected corpus.

Training: Use distributed training on GPUs to handle the large dataset and complex computa ons.

IV. EXPERIMENTAL RESULTS
Machine learning algorithms and natural language processing (nlp) are utilizedin semantic search, an advanced search
technology, to grasp the meaning and context of search queries, providing more accurate and relevant search results. If

we ask something related to science, mathematics, and other related questions it will be give output as answer for that
query using mistral it going to trained model for that related query

V. CONCLUSION
Semantic vector search represents a significant advancement in the studded on intelligent systems for retrieving

documents. Through utilizing The possibilities of natural language process and deep learning techniques (NLP), this
method transcends traditional keyword-based searches to offer more nuanced and contextually relevant results.
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Enhanced Relevance: Semantic vector search improves the relevance of search outcomes by comprehending the
meaning and context behind user queries. This results in more precise and meaningful document retrieval, aligning with
the user's intent rather than just matching keywords.

Contextual Understanding: Unlike conventional search systems that rely heavily on exact keyword matches, semantic
vector search comprehends the difference between phrases and words. This enables it to obtain semantically relevant
texts even without the exact search terms
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