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Abstract - In the information-driven world of today, 

efficiently extracting and comprehending data from a variety 

of document formats, especially scanned images and PDFs, is 

a major challenge. Standard methods often fall short of 

extracting contextually aware insights from these documents. 

In order to provide contextual query-answering, this paper 

introduces a transformative approach to PDF information 

management by combining OCR technology with a 

transformer model, namely GPT-2. The system uses OCR to 

turn scanned documents and images into text, and the GPT-2 

is used to contextually translate and understand the text. By 

using this innovative technique, query-based information 

retrieval becomes much more accurate and efficient, giving 

users precise, context-aware responses to their questions.The 

proposed method offers improved data accessibility and 

optimised information management, setting a new benchmark 

in document analysis across different sectors. This work 

contributes to the advancement of document interaction and 

understanding by combining OCR technology with 

sophisticated transformer models, paving the way for future 

developments in natural processing and document processing.  

Key Words:  Machine Learning, Optical Character 

Recognition (OCR), Generative Pre-trained Transformer 2 

(GPT-2), Natural Language Processing (NLP),  FastAPI. 

 

1.INTRODUCTION  

 

The wide variety of document formats and types that 

define the modern information environment makes 

effective data extraction and interpretation extremely 

difficult. Conventional text-based processing techniques 

work well for simple text documents, but they are 

insufficient for non-textual document formats like PDFs 

and scanned images. These formats hold important data 

that is frequently inaccessible without the use of 

complex tools and techniques. 

Current systems usually divide text analysis from optical 

character recognition (OCR) and use simple keyword 

search methods to retrieve data. Although OCR is 

capable of converting text images into machine-encoded 

text, its understanding of context is limited, which may 

result in inaccurate text interpretation. Additional text 

analysis techniques frequently struggle with context and 

meaning, which makes it difficult to extract valuable 

insights from complicated documents. 

Our project provides an alternative solution to these 

limitations by combining OCR technology with 

transformer models, more specifically, the GPT-2 

architecture, to produce a complete document analysis 

tool. This system uses GPT-2 for understanding context 

after OCR converts scanned documents and images into 

text. The end product is a strong tool that makes it 

possible to accurately extract and understand data from a 

variety of document formats. 

This combined method ensures better data extraction 
accuracy while also improving query-based information 
retrieval. As a result, the system can now respond to user 
questions with accuracy and contextal understanding. 
This paper presents an approach that could transform 
document analysis in a number of industries by 
establishing an improved standard for thorough, accurate, 
and efficient document understanding.  

 

1.1.Objective 

 

The main objective of our project is to introduce an 

innovative method for PDF information management 

through contextual query-answering using advanced 

technologies, particularly transformer models. 

Extracting and understanding data from various 

document formats, especially non-textual ones like 

scanned images or PDFs, presents huge challenges in 

today’s information environment. Information retrieval 

and analysis become inefficient when traditional 

methods fail to accurately extract critical information. 

 

In order to develop a comprehensive document analysis 

tool, the proposed system combines transformer models, 

especially GPT-2, with Optical Character Recognition 

(OCR) technology. Through this combination, scanned 

documents and images can be converted into machine-

encoded text via optical character recognition (OCR), 

which can then be contextually understood using 

transformer models. The system’s goal is to improve 

information extraction accuracy and efficiency by 

utilising transformer models, allowing for accurate, 

context-aware responses to user queries. 
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1.2.Scope of Study   

This paper’s scope includes an in-depth review of the 

effectiveness of the suggested system and its effects on 

PDF information management. The research aims to 

explore multiple important areas: 

1.Performance Evaluation: Studying the accuracy, 

effectiveness, and reliability of the combined OCR and 

transformer model system in obtaining and analysing 

data from PDFs and scanned documents. 

2.Contextual Understanding: Studying how well the 

system understands and responds to user inquiries in 

relation to the document’s context, which will improve 

the relevance and accuracy of information retrieval. 

3.Comparative Analysis: To demonstrate the 

advantages of the suggested approach in terms of data 

accessibility and query-answering capability. 

4.User Experience: Examining ease of use and user 

feedback to determine how useful, easy to use, and 

likely to be widely adopted by different professional 

sectors the system is. 

5. Future Enhancements: Finding possible areas to 

expand and improve the system, like support for 

multiple languages, sematic search features, and system 

integration, in order to increase its usefulness and meet 

changing user needs for information retrieval and 

document management.  

1.3.Software requirements 

1.Python Environment: Conda or Virtualenv for 

managing dependencies and creating isolated 

environments  

2.Libraries: 

-FastAPI: For building the API application 

-Uvicorn: ASGI server to run the FastAPI application 

-Gradio: For creating UI components if needed. 

-Tesseract OCR: For Optical Recognition Functionality. 

3.GPT-2 Transformer Model 

4.Development Environment: Visual Studio Code, 

Pycharm 

2.RELATED WORK 

Document management systems underwent a major 

transformation because of recent developments in 

natural language processing (NLP), particularly 

transformer-based architectures. For instance,Vaswani et 

al. (2017)'s "Attention is All You Need" introduced the 

transformer architecture, which has since become an 

essential component of NLP and is particularly effective 

at capturing contextual dependencies in text data. 

Furthermore, the durability of document processing 

systems has been enhanced by research on Optical 

Character Recognition (OCR) techniques and their 

integration with convolutional neural networks (CNNs). 

Lewis et al., "Transformer-based Models for Question 

Answering" (2020): This work demonstrates the 

effectiveness of transformer models in contextual 

understanding within documents, highlighting their 

potential in question-answering tasks. In 2020, Xiong et 

al. published “Transformers for Document 

Understanding and Question Answering”, this paper 

provides insights into the application of transformers in 

PDF information management by discussing the 

difficulties and possible solutions in using them for 

document understanding and question-answering tasks. 

“Language Models are Unsupervised Multitask 

Learners, Radford et al.,2019: This study examines 

GPT-2, a potent transformer model for unsupervised 

learning in a range of natural language processing 

applications. It demonstrates how transformer models 

can be adjusted for particular applications, like 

contextual query responses. 

Two notable studies that highlight the process in OCR 

and end-to-end document text recognition are 

“Document Image Binarization Techniques:A 

Comprehensive Survey” by Gatos et al. (2015) and 

“End-to-End Document Text Recognition with 

Convolutional Neural Networks” by Shi et al. (2017). 

These developments, along with the success of 

transformer models in answering questions, as seen in 

"Transformer-based Models for Question Answering" 

by Lewis et al. (2020), offer a strong basis for utilising 

transformer models in PDF information management 

systems to enhance contextual understanding and 

information extraction. "An Overview of the Tesseract 

OCR Engine" by Smith (2010): This work provides 

insight into the creation and functionality of the popular 

open-source Tesseract OCR engine, which transforms 

scanned text into text that is readable by machines. 

3.METHODOLOGY 

 

 

 

  

 

 

 

 

 

 

 

 

 

Figure -3.1: Architectural Design 
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The suggested system combines OCR technology with a 

transformer model, more specifically, GPT-2 to produce 

a full of features tool for document analysis. The 

following key components are included in the 

methodology: 

1. Optical Character Recognition (OCR): The system 

uses OCR technology to create machine-readable text 

from scanned documents and images. 

   -  OCR and text extraction from documents are done 

using tools like Tesseract OCR and  the Google Cloud 

Vision API. 

2. Transformer Models: To understand and interpret 

the text contextually, the extracted text is then processed 

using a transformer model, namely GPT-2. 

- The transformer model efficiently captures long-

term dependencies and relationships by processing input 

data in parallel through self-attention mechanisms. 

3. FastAPI Application: To create endpoints for user 

input and model output, the system makes use of 

FastAPI. 

   -  End points involve OCR functionality to extract text 

from images or scanned documents and accept user 

input in the form of text or file uploads. 

4. Information retrieval and query-answering: The 

language model receives the extracted text and uses it to 

answer context-specific queries. The user receives the 

model’s output back from the system, which provides 

accurate and situation-specific query responses. 

 

The process combines transformer models and OCR 

technology to enable accurate and efficient information 

extraction and understanding from a variety of document 

formats. 

3.1.Modules 

The project consists of several key modules: 

1.OCR Integration: Converts non-machine-readable 

text from scanned documents or images into computer-

readable form by utilising OCR technology. 

     -  Makes it possible for the system to search through 

a wider variety of documents. 

2.Language Model Integration: GPT-2 is integrated to 

provide accurate answers to user queries and 

contextually understand the extracted text. 

    -   Information extraction and query answering are 

improved by the language model. 

3.FastAPI Framework: FastAPI offers the platform 

needed to manage user input and process model output. 

The system can be executed effectively and is scalable 

thanks to the framework. 

4.Error Handling and Logging:  

To handle exceptions and give users informative error 

messages, the system has error handling mechanisms. 

   -   For debugging purposes, logging is set up to record 

server activity and errors. 

 

4.RESULTS 

 

 
 
 
 
 
 
 

 

 

 

 

 

Figure -4.1: shows the output screen on the web 

browser. 
 

  

Figure -4.2: Invoice.pdf 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure -4.3: Output Screen of the Answer for the query 

posed regarding the input file, i.e., Invoice.pdf 
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In Figure 4.1, we have uploaded a file to the application 

at the input point, and we have the contents of the file in 

Figure 4.2. The name of the file is Invoice.pdf, and the 

application will analyse the file with the help of OCR 

technology, which converts the data that is present in 

human-understandable form into machine-

understandable form and sends this pattern to the 

transformer model. The Transformer model then 

processes this data and understands the semantics of the 

information that is present in the pdf. As we can see in  

Figure 6.3, we have given a query to the application that 

is based on the information that is present in the file, and 

the application will analyse the query and give us the 

answer that is present in the file.                

 

 
 

Figure 4.4: First slide of BasePaper.pdf 

         

 
 

 Figure -4.5: Second slide of BasePaper.pdf 
 

       

 
 

          

 
 

Figure -4.6: Output Screen of the answer for the query 

posed according to the input file i.e., BasePaper.pdf 
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Figure -4.7: Output Screen of the answer for the query 

posed according to the input file i.e., BasePaper.pdf 

 

Figures 4.4 and 4.5 show the data from the input file, 

i.e.,  BasePaper.pdf. Figures 4.6 and 4.7 show the query 

given by the user to the application based on the 

information that is present in the pdf, and the application 

will give the answer according to the query. 

 

5.CONCLUSIONS 

 

The proposed system uses innovative transformer 

models, such as GPT-2, to create an interactive approach 

to PDF document exploration. The system allows users 

to ask questions directly about PDF content by smoothly 

incorporating OCR technology. This improves the 

quality of the document understanding experience by 

enabling dynamic question-answering. Transformer 

models and OCR have been creatively combined to 

create a simplified, user-friendly process for extracting 

information from PDFs, which represents a major 

advancement in document interaction and 

understanding. 
 

6.FUTURE SCOPE 

 

In the future, research might concentrate on improving 

the system’s efficiency by incorporating more advanced 

transformer models than GPT-2, like GPT-4 or more 

recent architectures. This would allow for accurate 

query answers and deeper contextual understanding. To 

further increase the system’s usefulness, consider 

looking into multi-language support as well as 

improving OCR integration to better handle a variety of 

document formats. More complex and relevant search 

results could be produced by developing semantic search 

functionalities. The system's ability to adapt to large-

scale deployments and a range of user needs would be 

ensured by scalability optimisations, external system 

integration, and user interface improvements, and 

feedback mechanisms. Further research into document 

summarization methods and collaborative features may 

enhance the system’s applicability in information 

retrieval and document management scenarios. These 

new approaches would help to push the boundaries of 

contextual query-answering and PDF information 

management. 
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