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Abstract 

In the digital era, a vast amount of information is stored in the form of PDF documents, many of which 

contain scanned images rather than machine-readable text. Traditional search mechanisms fail to retrieve 

content from such image-based PDFs, especially when the documents are written in multiple languages. 

To address this limitation, this project proposes a Multilingual OCR-Based PDF Search System that enables 

efficient searching of text across PDFs containing both Unicode text and scanned images in multiple 

languages. 

The proposed system integrates Optical Character Recognition (OCR) technology to extract textual content 

from image-based PDF files. It supports multiple languages, including English and selected Indian 

languages such as Telugu and Urdu, by leveraging language-specific OCR models. The extracted text is 

processed, indexed, and stored to enable fast and accurate keyword-based search across large document 

collections. 

The system allows users to upload PDFs, select the desired language, and perform searches to retrieve 

relevant documents and highlighted text segments. By combining OCR, text preprocessing, and indexing 

techniques, the proposed solution improves accessibility, document management, and information retrieval 

from multilingual PDF archives. This system is particularly useful for applications such as digital libraries, 

historical document preservation, government records, and academic repositories, where multilingual 

scanned documents are widely used. 

Keywords: Text segmentation, Text Extraction, image-based, Document processing, OCR 

Introduction 

The rapid growth of digital technology has led to the widespread use of electronic documents, particularly 

Portable Document Format (PDF) files, for storing and sharing information. Many of these PDFs contain 

valuable data in the form of scanned images rather than machine-readable text, making conventional text 

search techniques ineffective. This limitation is more pronounced in multilingual environments where 

documents are written in regional and Indian languages. 

Optical Character Recognition (OCR) is a key technology that enables the conversion of text present in 

scanned images into editable and searchable digital text. While OCR systems for English and other 

European languages have achieved high accuracy, OCR for Indian languages such as Telugu and Urdu 

remains a challenging task due to complex script structures, compound characters, modifiers, and diacritics. 

Additionally, documents may contain a mix of Unicode text and image-based content, further complicating 

the search process. 

Recent advancements in Artificial Intelligence (AI) and Deep Learning have significantly improved OCR 

performance. Techniques such as Convolutional Neural Networks (CNNs) enable automatic feature 

extraction and robust character recognition, making them suitable for complex scripts. Integrating AI-based 

OCR with efficient text indexing and search mechanisms allows users to search Telugu and Urdu words 

across both Unicode and scanned PDF documents. 

This literature survey reviews existing OCR techniques, deep learning approaches, and multilingual PDF 

search systems with a focus on Telugu and Urdu languages. The study aims to identify current challenges, 
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analyze existing solutions, and highlight research gaps that motivate the development of an AI-based 

multilingual OCR-enabled PDF search system. 

 

Problem Statement 

A large number of digital documents are stored in PDF format, many of which contain scanned images 

instead of machine-readable text. Existing PDF search tools can only search Unicode-based text and fail to 

retrieve information from image-based PDFs. This limitation becomes more severe in the case of Indian 

and regional languages such as Telugu and Urdu, which have complex scripts, compound characters, 

modifiers, and diacritics. 

Although Optical Character Recognition (OCR) technology is well developed for English, its accuracy for 

Telugu and Urdu is still limited due to script complexity, variations in font styles, and poor document 

quality. Furthermore, current systems rarely provide a unified solution to search text across both Unicode 

and scanned PDFs in multiple languages. 

Therefore, there is a need to develop an AI-based multilingual OCR system that can accurately extract text 

from scanned PDFs and enable efficient keyword search for Telugu and Urdu words across both Unicode 

and image-based PDF documents. Such a system would significantly improve accessibility, document 

retrieval, and digital preservation in applications such as digital libraries, e-governance, and archival 

systems. 

 

Related Review 

In recent years, significant research efforts have focused on improving Optical Character Recognition 

(OCR) systems, especially for languages with complex scripts. Traditional OCR techniques, largely 

designed for Latin-based scripts, utilize feature extraction and rule-based classification methods. Early 

studies demonstrated that template matching and handcrafted features perform adequately for simple text 

but often fail when applied to scanned documents containing noise, skew, or non-Latin scripts (e.g., Telugu 

and Urdu). These techniques also struggle with the vast character set and compound structures that are 

typical in Indian languages. 

With the advent of machine learning, researchers began employing statistical models such as Support 

Vector Machines (SVM), Hidden Markov Models (HMM), and shallow neural networks for character 

classification. These models improved recognition accuracy, but their dependency on manual feature 

extraction limited performance on real-world document images. 

The emergence of deep learning, particularly Convolutional Neural Networks (CNNs), has significantly 

advanced the field of OCR. CNN-based methods automatically learn hierarchical features from raw image 

data, making them robust to noise, variation in font style, and script complexities. Several works have 

applied deep learning to regional languages, showing promising results in accurately recognizing script 

characters. For example, deep CNN architectures have been effectively used to recognize Telugu characters 

by learning features such as vattus and guninthas that are difficult to model manually. 

Despite these advances, much of the existing research focuses on character recognition in isolation, rather 

than integrating OCR with multilingual document search systems. Few studies address the challenges of 

indexing and retrieving text from large collections of scanned multilingual PDFs, particularly for scripts 

like Telugu and Urdu. Most commercial PDF search tools rely on Unicode text extraction, which fails for 

image-based PDFs. Consequently, there remains a significant gap in developing a unified system capable 

of performing OCR on image-based documents and supporting efficient keyword search across Telugu and 

Urdu text. 

This project builds upon the strengths of deep learning–based OCR and extends them into a practical 

multilingual PDF search system. By combining AI-driven OCR with robust indexing and retrieval 

techniques, the proposed system aims to bridge the gap between scanned image conversion and effective 

text search, offering an integrated solution for multilingual document repositories. 
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Research Study 

The research study focuses on analyzing existing Optical Character Recognition (OCR) and Artificial 

Intelligence (AI)–based techniques used for extracting and searching text from PDF documents. A detailed 

study was conducted on traditional OCR methods, machine learning–based approaches, and modern deep 

learning models, with special emphasis on their applicability to complex Indian scripts such as Telugu and 

Urdu. 

The study reveals that early OCR systems relied heavily on handcrafted features and rule-based classifiers, 

which performed well for Latin scripts but showed limited accuracy when applied to Indian languages. 

These methods struggled with compound characters, modifiers, and diacritics commonly found in Telugu 

and Urdu scripts. Machine learning techniques such as Support Vector Machines (SVM) and Hidden 

Markov Models (HMM) improved recognition accuracy to some extent; however, they required extensive 

feature engineering and were sensitive to variations in font, noise, and document quality.  

Recent research demonstrates that deep learning models, particularly Convolutional Neural Networks 

(CNNs), significantly outperform traditional approaches by automatically learning discriminative features 

from raw image data. Studies on Telugu OCR highlight the effectiveness of CNN-based architectures in 

handling large character sets and script variations. Similarly, research on Urdu OCR emphasizes the 

importance of robust preprocessing and segmentation techniques to deal with cursive writing and diacritical 

marks. 

The research study also identifies a lack of integrated systems that combine multilingual OCR with efficient 

PDF search mechanisms. Most existing solutions focus either on text recognition or on document retrieval, 

but not both. This gap highlights the need for an AI-based multilingual OCR system capable of processing 

both Unicode and image-based PDFs and enabling accurate keyword search for Telugu and Urdu 

languages. 

The findings of this research study form the foundation for the proposed system, which aims to integrate 

deep learning–based OCR with intelligent indexing and search techniques to improve accessibility and 

retrieval of multilingual documents. 

 

 

Future Enhancements 

Although the proposed AI-based multilingual OCR and PDF search system addresses several limitations 

of existing solutions, there is significant scope for further enhancement. Future work can focus on 

extending the system to support additional Indian and international languages, enabling truly multilingual 

document processing across diverse scripts and formats. 

The OCR accuracy can be further improved by incorporating advanced deep learning models such as 

Transformer-based architectures and attention mechanisms, which are effective in handling complex 

character relationships and contextual dependencies. Training the models with larger and more diverse 

datasets, including handwritten text and degraded historical documents, can enhance robustness under real-

world conditions. 

Future enhancements may also include implementing automatic language detection for mixed-language 

documents, allowing the system to dynamically select appropriate OCR models. Integrating semantic 
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search and Natural Language Processing (NLP) techniques can improve search relevance by enabling 

context-based and meaning-aware queries instead of simple keyword matching. 

Additionally, the system can be optimized for real-time processing and deployed on cloud platforms to 

handle large-scale document repositories efficiently. Developing mobile and web-based user interfaces will 

further improve accessibility. These enhancements will strengthen the system’s applicability in digital 

libraries, e-governance, archival preservation, and multilingual information retrieval systems. 

Conclusion 

This literature survey examined existing research and technologies related to Optical Character 

Recognition (OCR) and Artificial Intelligence (AI) for multilingual document processing, with a particular 

focus on Telugu and Urdu languages. The study highlights that traditional OCR techniques and early 

machine learning approaches are insufficient for handling the complex script structures, compound 

characters, and diacritics present in Indian languages. While these methods show reasonable performance 

for simple documents, their accuracy degrades significantly when applied to real-world scanned PDFs. 

Recent advancements in deep learning, especially Convolutional Neural Networks (CNNs), have 

demonstrated substantial improvements in OCR accuracy by enabling automatic feature extraction and 

robust character recognition. Research studies confirm that deep learning–based OCR systems outperform 

conventional approaches in recognizing Telugu and Urdu scripts. However, most existing works 

concentrate primarily on text recognition and do not fully address the challenge of searching and retrieving 

content from large collections of multilingual PDF documents. 

The survey identifies a significant research gap in the development of integrated systems that combine 

multilingual OCR with efficient PDF search and indexing mechanisms. Addressing this gap is essential for 

improving accessibility to historical documents, digital libraries, and e-governance records. The insights 

gained from this study strongly motivate the proposed AI-based multilingual OCR-enabled PDF search 

system, which aims to provide an effective and scalable solution for searching Telugu and Urdu text from 

both Unicode and image-based PDF documents. 
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