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ABSTRACT

The Chat with Your PDF — Multi-Document Q&A with Source Citations system is an
intelligent document-question-answering platform that allows users to interact with
multiple PDF documents using natural language. Users often need to read large
documents such as research papers, textbooks, reports, manuals, policies, and business
documents to find specific information. Searching through multiple PDFs manually can
be time-consuming and inefficient.

The proposed system uses Natural Language Processing, document processing,
embeddings, vector databases, Retrieval-Augmented Generation (RAG), and
Generative Al to understand user questions and retrieve relevant information from
uploaded PDF documents. The system extracts text from documents, divides it into
meaningful chunks, generates vector embeddings, and stores them in a searchable
vector database.

When a user submits a question, the system converts the question into an embedding
and searches across the indexed documents to identify the most relevant content. The
retrieved document sections are then provided as context to a Generative Al model,
which generates a natural-language answer based on the retrieved information. This
approach helps reduce the dependence on manually reading entire documents.

A major feature of the proposed system is source citation. Along with the generated
answer, the system displays references to the document, page number, section, or
relevant text segment used to formulate the response. This improves transparency and
allows users to verify the generated information against the original PDF documents.

Overall, the system provides a convenient and interactive way to explore multiple
documents through a single conversational interface. It can be useful for students,
researchers, employees, legal teams, analysts, and organizations that frequently work
with large collections of PDF files. Future enhancements can include multilingual
document support, table and image understanding, OCR for scanned PDFs, multimodal
RAG, document comparison, advanced citation verification, and enterprise access
control.

I. INTRODUCTION
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PDF documents are widely used for storing and sharing information in educational,
research, business, legal, technical, and administrative environments. A single PDF
may contain hundreds of pages, making it difficult for users to quickly locate a
particular fact or explanation. When several PDFs need to be studied together, the
process becomes even more time-consuming.

Traditional document-search methods generally depend on keyword searches. Users
need to enter appropriate keywords and manually inspect the search results to
understand the surrounding context. Keyword-based search may also fail when the
question and the document use different words to express the same concept.

Recent developments in Generative Al and Large Language Models have created new
possibilities for document-based question answering. Instead of simply searching for
keywords, Al systems can understand natural-language questions and generate
conversational responses. However, a language model alone may not contain the
specific information present in a user's private documents and may generate
unsupported information.

Retrieval-Augmented Generation (RAG) provides a solution by retrieving relevant
information from external documents before generating an answer. In the proposed
system, uploaded PDFs are processed and indexed so that relevant passages can be
retrieved whenever a user asks a question. Multiple documents can be searched together,
allowing the system to answer questions that require information from different files.

The main objective of Chat with Your PDF is to provide a reliable and user-friendly
document interaction platform. The system combines semantic retrieval with
Generative Al and source citations so that users can obtain concise answers while still
being able to verify the information in the original documents.

II. LITERATURE SURVEY

Traditional document-management and search systems provide methods for storing,
indexing, and retrieving PDF documents. Keyword-based search engines identify
documents or pages containing matching terms. Although effective for exact queries,
these systems may not understand the semantic meaning of a question or the
relationship between concepts appearing in different documents.

Natural Language Processing has been applied to document-question-answering
systems to improve the understanding of natural-language queries. NLP techniques can
identify entities, keywords, intent, and semantic relationships within user questions.
These techniques provide a foundation for retrieving relevant information from large
document collections.

Embedding-based semantic search has improved document retrieval by representing
text as numerical vectors. Documents and user queries can be converted into
embeddings and compared based on semantic similarity. Vector databases support
efficient storage and retrieval of these embeddings, making them useful for large
document collections.
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Retrieval-Augmented Generation combines information retrieval with Generative Al.
Instead of generating an answer solely from the language model's internal knowledge,
the system retrieves relevant passages and provides them as context to the model. This
approach can improve grounding and make it possible to answer questions using private
or recently updated documents.

Multi-document question-answering systems extend RAG by retrieving information
from multiple files simultaneously. Such systems can identify relevant passages across
different documents and combine them into a single response. However, retrieving
irrelevant or conflicting passages can affect response quality, making chunking, ranking,
metadata filtering, and context selection important.

Recent document Al systems are also exploring OCR, multimodal document
understanding, table extraction, citation generation, reranking, and agentic retrieval.
These technologies can improve the ability to understand complex PDFs containing
text, images, tables, and scanned pages. The proposed Chat with Your PDF system
combines multi-document retrieval, semantic search, Generative Al, and source
citations to provide an interactive and verifiable document-question-answering
experience.

III. SYSTEM ANALYSIS

The Chat with Your PDF system is designed to allow users to ask natural-language
questions across multiple uploaded PDF documents. The system first accepts one or
more PDF files through a secure document-upload interface. A PDF-processing module
extracts text, page information, headings, and other supported document metadata from
each file. Scanned documents can optionally pass through an OCR module to convert
images into machine-readable text. The extracted content is cleaned and divided into
meaningful chunks while preserving document and page references. An embedding
model converts the chunks into vector representations and stores them in a vector
database. When the user submits a question, the query-processing module analyzes the
question and generates a corresponding embedding. A semantic retrieval engine
searches across the indexed documents and returns the most relevant chunks. A
reranking module can prioritize the strongest evidence before context is passed to the
Generative Al model. The Al model generates an answer using the retrieved document
content rather than relying only on its internal knowledge. A citation-generation module
attaches document names, page numbers, and relevant source references to the response.
Finally, the user can review the answer and open the cited document location to verify
the information.

Existing System

Existing PDF-reading and document-search systems generally require users to
manually open files and search for keywords or phrases. Standard PDF viewers provide
useful search, highlighting, bookmarking, and navigation features but do not usually
provide conversational question answering across multiple documents. When users
have several PDFs, they may need to search each document individually and compare
the results manually. Keyword-based search may fail when the question uses
terminology different from the document. Large documents can require considerable
time to read before the user can understand the relevant context. General-purpose Al
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chatbots may provide conversational answers but may not have access to private PDF
files unless documents are explicitly uploaded or connected. Systems that generate
answers without retrieval may also produce unsupported information. Some document-
question-answering systems provide answers without clear source references, making
verification difficult. Traditional tools may have limited support for comparing
information across several documents. Scanned PDFs can also be difficult to search
without OCR processing. These limitations create a need for a multi-document
conversational system with semantic retrieval and source citations.

Disadvantages of Existing System

e Manual reading of large PDF documents is time-consuming.
o Keyword search may not understand question meaning.

e Multiple PDFs may need to be searched separately.

o Difficult to compare information across documents.

o Limited conversational interaction.

o Traditional PDF viewers provide limited semantic search.
e General Al systems may lack access to private documents.
o Risk of unsupported Al-generated answers.

o Some systems provide limited source citations.

e Scanned PDFs may require separate OCR tools.

o Difficult to trace answers back to exact pages.

e Manual document comparison requires additional effort.

Proposed System

The proposed Chat with Your PDF — Multi-Document Q&A with Source
Citations provides a centralized conversational platform for interacting with multiple
PDF documents. Users can upload one or more PDFs through the application interface,
and the document-processing layer extracts text, page numbers, headings, and
supported metadata. OCR can be applied to scanned documents when required. The
extracted content is cleaned and divided into meaningful chunks while preserving their
original document and page references. An embedding model converts these chunks
into vector representations and stores them in a vector database. When a user asks a
question, the query-processing module converts the question into a semantic
representation. The retrieval engine searches across all selected documents and
identifies relevant passages based on semantic similarity. A reranking module can
prioritize the most useful passages and remove less relevant context. The Generative
Al engine creates a concise answer grounded in the retrieved content. The citation layer
attaches document names, page numbers, sections, or source snippets to the generated
response. Users can ask follow-up questions while maintaining the conversation
context. The system can also provide an indication when sufficient evidence is not
found rather than inventing an answer. Overall, the proposed system improves
document accessibility, semantic search, multi-document analysis, and answer
verification.

Advantages of Proposed System

e Supports multiple PDF documents.
e Provides natural-language document interaction.
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e Uses semantic rather than only keyword-based retrieval.

e Searches across multiple documents simultaneously.

e Provides source citations with answers.

e Helps users verify generated information.

e Reduces time spent manually reading documents.

e Supports follow-up conversational questions.

e (Can support scanned PDFs through OCR.

e Uses RAG to ground Al responses in retrieved content.

e Supports document-level and page-level references.

e Provides a centralized document-question-answering interface.

IV.METHODOLOGY

The methodology begins when users upload one or more PDF documents through the
application interface. The document-processing module identifies the PDF structure
and extracts available text, page numbers, headings, tables, and metadata. If a document
contains scanned pages, an OCR module can convert the visible text into machine-
readable content. The extracted content is cleaned by removing unnecessary formatting,
repeated elements, and processing noise. The document is then divided into meaningful
chunks while preserving the original document name and page references. An
embedding model converts each chunk into a numerical vector representation. These
vectors and their associated metadata are stored in a vector database for semantic
retrieval. When a user submits a question, the query-processing module generates a
semantic representation of the question. The retrieval engine searches the vector
database across the selected documents and returns relevant content. A reranking stage
can reorder retrieved passages based on relevance before they are provided to the
Generative Al model. The Al model generates an answer using the retrieved context
and is instructed not to rely on unsupported information. A citation module connects
the generated answer to document names, page numbers, and relevant source passages.
Finally, the response is displayed through the conversational interface, allowing the
user to verify sources and ask additional questions.

SYSTEM ARCHITECTURE

The Chat with Your PDF architecture consists of several layers for document ingestion,
processing, semantic retrieval, Generative Al, and source citation. The User Interface
Layer allows users to upload multiple PDF files and ask questions through a
conversational chat interface. The Document Ingestion Layer receives the uploaded
files and validates their format and size. The PDF Processing Layer extracts text, page
information, headings, tables, and metadata from the documents. The OCR Layer
optionally processes scanned PDF pages and converts images into searchable text. The
Text Processing Layer cleans the extracted information and divides it into meaningful
chunks while preserving document and page references. The Embedding Layer
converts chunks into vector representations using an embedding model. The Vector
Database stores embeddings together with document metadata for efficient semantic
search. The Query Processing Layer converts user questions into searchable semantic
representations. The Retrieval and Reranking Layer retrieves and prioritizes relevant
passages across multiple documents. The Generative Al Layer uses the retrieved
context to generate a grounded natural-language answer. The Citation and Validation
Layer connects the response to document names, page numbers, sections, or source
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snippets and checks whether sufficient evidence exists. Finally, the Chat and Document
Viewer Layer displays the answer and citations while allowing users to inspect the
original document content.
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VI. CONCLUSION

The Chat with Your PDF — Multi-Document Q&A with Source Citations system
provides an intelligent and convenient approach for interacting with large collections
of PDF documents. Instead of manually searching through multiple files, users can
upload their documents and ask questions using natural language through a single
conversational interface.

The system combines PDF processing, OCR, Natural Language Processing,
embeddings, vector databases, Retrieval-Augmented Generation (RAG), and
Generative Al to retrieve relevant information and generate context-aware answers. The
multi-document retrieval capability allows the system to identify useful information
from several PDFs and combine the retrieved context into a meaningful response.

A key feature of the system is its source citation mechanism. The generated answers
can include document names, page numbers, sections, and relevant source snippets,
allowing users to verify the information against the original documents. This improves
transparency and reduces reliance on unsupported Al-generated responses.

Overall, the proposed system reduces the time and effort required to study large
documents and makes document analysis more interactive and accessible. It can be
useful for students, researchers, professionals, organizations, legal teams, and analysts
who frequently work with large PDF collections.

Future enhancements can include multimodal PDF understanding, improved OCR,
table and image analysis, multilingual question answering, document comparison,
advanced citation verification, voice-based interaction, enterprise access control, and
agentic document retrieval. The system should continue to prioritize source grounding
and clearly indicate when the uploaded documents do not contain sufficient information
to answer a question.
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