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Extracting Text
from PDFs




CrossML was founded in 2019 with a clear
mission: Helping Businesses build value-centric
solutions for a better future by enabling Al and
Cloud. Our vision is to Build a People Centric
Organisation where employees love to work and
customers love to get work done. Our core
values of people first approach, better everyday,
sustainable growth and customer obsession
helps us to achieve both our mission and vision.

Our culture at CrossML is a dynamic world
where work transforms into a vibrant lifestyle.
We embrace innovation, collaboration, and a
thriving community, creating an atmosphere
where each day unfolds with extraordinary
experiences.
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Introduction

Overview

In today's digital age, extracting
text from PDFs has become an
essential task for various
industries and professions. From
digitizing old documents to
extracting data for analysis,
Optical Character Recognition
(OCR) technology plays a vital role
in unlocking the information hidden
within PDF files. With the help of
the technology, the text in PDF
becomes both searchable as well
as editable.
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Expected growth of the
OCR Technology that is
used in extracting texts
from PDF files.

According to Grand View
Research, Inc.’s report, the
global OCR Technology
market is expected to reach
USD 32.90 billion by 2030,
with a compound annual
growth rate (CAGR) of
about 14.8% from 2023 to
2030.

Importance of Extracting Text From PDFs

Extracting text from PDFs is crucial for enhancing data accessibility,
searchability, and digitizing documents. It enables efficient information
retrieval, content analysis, and compliance with regulatory requirements.
Moreover, text extraction supports interoperability and integration with
other systems, improving overall workflow efficiency and user
experience.

Objectives of Extracting Text From PDFs

The objective of text extraction from PDFs is to convert their content into
editable text for enhanced accessibility and usability. This process
enables efficient searching, analysis, and integration with other systems.
By extracting text, users can easily locate specific information within
PDF documents, automate data extraction tasks, and facilitate
compliance with regulatory requirements. Overall, text extraction
streamlines document management processes and maximizes the utility

of PDF files.
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Understanding Basics

What is Optical Character Recognition (OCR)?

OCR, or Optical Character Recognition, is sophisticated software that
converts documents, such as scanned paper documents, images, PDF
files, etc., into editable and searchable text.

As a result, users are able to extract valuable information from physical
documents and easily integrate it into digital workflows.

OCR can be divided into two forms - traditional OCR and Generative Al
OCR.

=

Traditional OCR vs Generative Al OCR

Traditionally, OCR technology faces significant limitations as it relies on
predefined rules and templates to recognize characters. As a result, it
has led to many challenges in handling complex layouts and diverse
document types.

With the advancements seen in the world of Artificial Intelligence,
specifically through the introduction of Generative Artificial Intelligence
(GenAl), the limitations of traditional OCR have been resolved.
Additionally, OCR technology has seen a remarkable shift which has led
to improved speed, accuracy, and versatility.

Traditional OCR Generative Al OCR

Relies on neural networks, especially deep
learning.

Uses rule-based algorithms and statistics.

e : Creates new content based on learned
Solves specific problems with set answers.

patterns.
Learns from labeled data with clear Learns from unlabeled data, finding patterns
examples. without clear examples.

Can be creative, generating new things like

Sticks to rules and patterns, less creative. . .
images or music.
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What is Generative Al?

Generative Al is a form of artificial
intelligence that uses existing learning
patterns to generate new and unique
outputs. Large language models (LLMs) are
a form of Generative Al exclusive for text-
only data. With the introduction of
multimodal capabilities, GenAl can now
autonomously create a range of data,
including images, videos, audio, text, and
3D models.

The unique features of Generative Artificial
Intelligence include its ability to create a
new and diverse range of output data, learn
patterns from large datasets, and
seamlessly adapt to different styles,
formats, and contexts.

How OCR Works?
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The sophisticated OCR recognition software uses various algorithms to
analyze the characters' visual patterns to identify and interpret them into

machine-readable text.

Employing such advanced algorithms helps convert analog information
into digital data through several steps, such as image preprocessing,

feature extraction, and character recognition.

It is only through OCR that today we are able to extract text from PDF

accurately and efficiently.
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Extracting Text From PDFs
b

Given below is a list of all the steps that need to be carried
out to successfully extract text from PDFs with accuracy -

e Preparation: Before extracting text from a PDF, ensure
that the document is clear and well-scanned to improve
OCR accuracy.

e« Choose the Right OCR Tool: Select an OCR tool that
suits your requirements based on factors like language
support, document complexity, and output format.

« Upload the PDF: Upload the PDF file to the chosen
OCR software or platform for text extraction.

 Initiate OCR Process: Start the OCR process, allowing
the software to analyze the document and convert
scanned text into editable format.

« Review and Edit: Review the extracted text for
accuracy and make any necessary edits or corrections.

o Save Output: Save the extracted text in the desired
format, ensuring compatibility with other applications or
systems.
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Enhanced Accuracy And Versatility

With the introduction of GenAl in OCR, the limitation of traditional
OCR was resolved owing to the employment of advanced neural
networks and machine learning algorithms, which led to enhanced
accuracy and versatility.

Enhanced Accuracy

« Adaptive Learning—GenAl OCR models are continuously
trained on large datasets, allowing them to adapt and improve
continuously, leading to fixing errors, improving accuracy, and
increasing reliability of text extraction from PDFs.

« Pattern recognition—GenAl OCR models make it possible
to recognize, interpret, and decipher intricate patterns and
context within images more accurately and efficiently, even in
challenging situations.

Improved Versatility

« Handling Handwritten Text—Resolving the most significant
limitation of traditional OCR technology, GenAl in OCR has
garnered expertise in intelligently recognizing, interpreting, and
deciphering handwritten text with unprecedented accuracy,
even in PDF text extraction.

« Complex Layouts And Graphics—Unlike traditional OCR,
GenAl is not dependent on any set format, font, or layout of the
image text. As a result, GenAl OCR can accurately process
every document, even if it has complex layouts, tables, or
graphics. The ability of the technology leads to the accurate
and efficient extraction of textual information that is valuable
through document processing.
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Faster Processing Speeds

With the onset of GenAl in OCR, document processing time has
seen a considerable acceleration. The technology leverages
optimized algorithms and parallel processing capabilities to
recognize, interpret, and decipher text in documents.

« Optimized Algorithms—Compared to traditional OCR
models, new-age GenAl OCR technology has seen
remarkable and unprecedented speed improvements due to
utilizing state-of-the-art algorithms and optimization
techniques. This makes text extraction from PDF faster.

 Parallel Processing—GenAl OCR software comprises many
small processing units. When OCR is given a task to decipher
text in a document, it simultaneously distributes the task
amongst multiple processing units. As a result, document
processing is faster owing to faster data extraction and
analysis.

Intelligent Document Processing (IDP) Solutions
Intelligent Document Processing (IDP) solutions help automate
document-centric tasks by integrating OCR technology with
advanced natural language processing (NLP) techniques and
machine learning algorithms.

« Data Extraction and Classification—Generative Al in OCR
has enabled IDP solutions to automate extracting and
classifying relevant and valuable information from various
documents like invoices, forms, or contracts according to
predefined criteria.
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Seamless Integration With Existing Systems

Unlike traditional OCR technology, with the introduction of Generative
Al in OCR, the integration of the OCR software with existing
organizational systems has become highly seamless.

The GenAl OCR solutions are designed to seamlessly integrate with
the organization’s existing software and workflows. As a result, the
new-age OCR models cause minimum organizational disruption and
maximum efficiency leading to easy text extraction from PDFs.

« Compatibility—GenAl OCR Resolves the limitations of traditional
OCR and is compatible with a range of file formats and various
organizational software, such as popular document management
systems, enterprise resource planning (ERP) software, and
business applications.

« API Support—To ensure that GenAl OCR is compatible with
custom applications and workflows, most GenAl OCR providers
have developed strong and dynamic APIs and SDKs. The APIs
and SDKs help to easily integrate OCR solutions with every
application without putting in extensive development efforts.

Continuous Improvement Through Machine Learning

Unlike traditional OCR models, which are based on predefined criteria
and require manual intervention for updations and improvements, the
GenAl OCR model continuously learns through machine learning.

The GenAl OCR models are designed to continuously learn and adapt
based on feedback and new data. As a result, the technology’s
ongoing performance is enhanced and becomes adaptable leading to
more accurate results for extracting text from PDFs.
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Addressing Challenges &
and Risks Ny

Before delving into the challenges of OCR, it is
important to understand that traditional OCR
solutions experienced these challenges,
which GenAl OCR has resolved, leading to
efficiency and accuracy in extracting text from
PDFs.

Traditional OCR technology relies heavily on
predefined rules and templates, such as
standard fonts and layouts, to help with
character recognition and require manual
intervention for training and customization.

One major challenge traditional OCR faces is
Handwriting recognition due to variations in
handwriting styles and quality. Poor image
quality, caused by blur or distortion, can
impede OCR accuracy.

The multilingual text presents another
challenge, as OCR systems must be capable
of recognizing and processing text in different
languages and scripts.

Additionally, complex layouts, such as tables
or overlapping text, can pose difficulties for
OCR algorithms.
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Real-world Insights

To better understand OCR, let's explore some real-world examples of
it in action. Regardless of industry, the documents on which OCR
technology is applied are mainly in PDF form making text extraction
from PDFs even more important.

« Inthe retail sector, OCR is used for inventory management. It
allows retailers to track stock levels and automate replenishment
processes. This ensures that shelves are always stocked with the
right products, reducing the risk of stockouts and maximizing
sales opportunities.

« Inthe transportation industry, OCR-based license plate
recognition systems are used for automated toll collection and
traffic management. By accurately capturing license plate
information, these systems enable seamless toll payments and
enhance traffic flow on highways and bridges.

« Inthe education sector, OCR is transforming the way students
interact with textbooks and course materials. Digital textbooks
with embedded OCR technology allow students to search for
specific keywords, highlight passages, and take notes directly
within the text, enhancing their learning experience.

These examples illustrate the diverse applications and transformative

potential of OCR across various sectors, from retail and transportation
to education and beyond.
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Future Trends and
Innovations

 Looking ahead, the future of OCR and exiracting text from
PDFs is bright. Advancements in artificial intelligence,
particularly in the fields of machine learning and natural
language processing, are driving innovation in OCR
technology.

« We can expect to see further improvements in OCR
accuracy, especially in challenging scenarios such as
handwriting recognition and multilingual text processing.

» Real-time translation capabilities will also become more
efficient and accurate, enabling OCR systems to translate
text on-the-fly into different languages.

« Additionally, OCR will continue to integrate with emerging
technologies such as augmented reality and the Internet of
Things, creating new opportunities for enhanced user
experiences and innovative applications.

« As OCR technology continues to evolve, it will play an
increasingly important role in digitizing and processing
textual information, making it more accessible, searchable,
and useful in our digital world. As a result, extracting text
from PDFs will become more simpler, faster as well as
accurate and efficient.
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Conclusion

With the digitized world's paradigm shift towards Generative Al solutions,
it is imperative to acknowledge GenAl's revolutionary impact on OCR
technology and text extraction from PDFs.

With the inclusion of Generative Al in OCR technology, the Al-powered
OCR has seen tremendous growth and has become faster, more
accurate, efficient as well as effective making text exiraction from PDFs
simpler and easier.

We at CrossML use the advanced GenAl OCR technology to provide
our customers with customized solutions to make their document
processing more accurate, efficient, fast, and effective.

AN

E2crossml

./




GenAI Read i neSS Al Insights Series
Assessment

Our expert team at Crossml will perform a
GenAl readiness assessment of your
business. This helps to understand current
maturity, potential use case and opportunities
for Al enablement.
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Disclaimer:
The information contained in this document
represents the current view of CrossML on the issues
discussed as of the date of publication. The names of
actual companies and products mentioned herein
may be the trademarks of their respective owners.
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