e-ISSN: 2319-8753 | p-ISSN: 2347-6710

International Journal of Innovative Research in
SCIENCE | ENGINEERING | TECHNOLOGY

INTERNATIONAL Jl)llRNAJ.
OF INNOVATIVE RESEARCH

IN SCIENCE | ENGINEERING | TECHNOLOGY

Volume 13, Issue 6, June 2024

INTERNATIONAL
‘ ‘STANDARD
.\ \Sfm Impact Factor: 8.423

NUMBER
INDIA

O 9940572 462 (O 6381907 438 = jirset@agmail.com . WWW.ijirset.com



International Journal of Innovative Research of Impact

X Y%

I3j Science, Engineering and Technology (IJIRSET) 8.423

I

|www.i'irset.com | A Monthly Peer Reviewed & Referred Journal | e-ISSN: 2319-8753; p-ISSN: 2347-6710|
|Volume 13, Issue 6, June 2024

|DOI: 10.15680/IJIRSET.2024.1306121|

Optical and Intelligent Character Recognition
System a Comprehensive Review

R. Harish, Mrs P. Prema
PG Scholar, Department of Master of Computer Applications, RVS College of Engineering, Dindigul,
Tamil Nadu, India
Assistant Professor, Department of Master of Computer Applications, RVS College of Engineering, Dindigul,
Tamil Nadu, India

ABSTRACT: The aim of the project OCR is to develop OCR software for online/offline handwriting recognition.
OCR is an Optical Character acknowledgment and is the mechanical or electronic interpretation of pictures of manually
written or typewritten content (more often than not caught by a scanner) into machine- editable content.OCR is a field
of research in example acknowledgment, computerized reasoning and machine vision. Handwritten recognition is used
most often to describe the ability of a computer to translate human writing into text. This may take in one of the two
ways, either by scanning of written text or by writing directly on peripheral input devices. Now I are going to
implement the software which will recognize the characters from online or offline document (in image format) and use
it as individual user profile. Here I are creating OCR which will perceive manually written English characters. This
system can be used by multiple users. I can do this by improving our software for recognizing the handwriting of more
than one user. Likewise in the event that I can take the stroke data and offer it to our framework, at that point it will be
conceivable to perceive even cursive content moreover. The recognized characters are stored in the text file. I can add
words to the sound files and invoke them through the program, so that the recognized words can be read aloud.
Therefore I can make the PC read the manually written report. This paper presents a comprehensive review of Optical
and Intelligent Character Recognition (OICR) systems, emphasizing advancements in machine learning and deep
learning techniques. It explores traditional OCR methods and the evolution towards intelligent systems capable of
recognizing handwritten and printed text.

KEYWORDS: Feature Extraction, Classification Algorithms Real-time Processing. Accuracy Efficiency, Optical
Character Recognition (OCR), Intelligent Character Recognition (ICR), Machine Learning

I. INTRODUCTION

The project is about Optical Character Recognition. It is a process of classifying optical patterns with respect to alpha
numericor other characters. Optical character recognition process includes segmentation, feature extraction and
classification. Text capture converts Analog text based resources to digital text resources. And then these converted
resources can be used in sever always like searchable text in indexes so as to identify documents or images. As the first
stage of text capture a scanned image of a page is taken. And this scanned copy will form basis for all other stages. The
very next stage involves implementation of technology Optical Character Recognition for converting text content into
machine understandable or readable format. OCR analysis takes the input as digital image which is printed or hand
written and converts it to machine readable digital text format. Then OCR processes the digital image into small
components for analysis of finding text or word or character blocks. And again the character blocks are further broken
into components and are compared with dictionary of characters. Dot Net is an environment where problems and
solutions can be denoted in terms of mathematical notations. A use of Dot Net includes analysis, algorithm
development, computation and much more. Dot Net is a system where elements are placed in an array but are not
required any dimensionless. It helps us to solve our problem in no time and provides an easy solution. The OCR text is
written into a pure text file that is then imported again to a search engine. The text is used as index searching of the
information. Accuracyratesare measured in several ways and the ways they are measured impact the accuracyrate. This
technology is employed for a variety of applications, such as data entry of documents, automatic number plate
recognition, digitization of printed documents in Google Books, and even Bot.
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II. RESEARCH METHODOLOGY

An extensive review of existing OCR and ICR systems was conducted to understand current capabilities, limitations,
and advancements in the field, particularly focusing on machine learning and deep learning techniques. review on
Optical Character Recognition (OCR) and Intelligent Character Recognition (ICR) systems is designed to
systematically gather, analyze, and synthesize relevant information. This structured approach ensures a thorough
examination of current advancements, applications, and challenges associated with OCR and ICR technologies. A
detailed literature review will be conducted to collate existing research, developments, and practical applications of
OCR and ICR systems. Sources will include academic journals, conference papers, technical reports, patents, and
industry publications. The research will follow a systematic review process involving multiple stages to ensure a
comprehensive evaluation of the available literature.
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ITII. ARCHITECTUREDIAGRAM

The architecture diagram for this research methodology is designed to provide a clear and structured overview of the
research process. The diagram is divided into distinct phases, each representing a critical step in the research
methodology. The architecture diagram in the research methodology section serves as a visual representation of the
systematic process employed to conduct the comprehensive review of Optical Character Recognition (OCR) and
Intelligent Character Recognition (ICR) systems. This diagram will illustrate the flow of activities and the
interconnections between different stages of the research.
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IV. RESULT AND DISCUSSIONS

Key Advancements in OCR and ICR Technologies: Recent advancements in OCR and ICR technologies include
enhanced accuracy, speed, and versatility. The integration of machine learning and deep learning techniques has
significantly improved the recognition rates, particularly for complex and handwritten characters. The network has
been trained and tested for a number of widely used font type in the Latin alphabet. Since the implementation of the
software is open and the program code is scalable, the inclusion of more number of fonts from any typed language
alphabet is straight forward.

Results For Variation In Number Of  Characters:

300 600
Font Type
Ne of wrong % Ne of wrong %
characters Error characters Error
LatinArial 4 4.44 3 3.33
LatinTahoma 1 1.11 0 0

Main page of Unicode OCR Recognition, Which contains all the Controls to detect the each characters in the given
image.

The image you uploaded appears to be a graphical user interface (GUI) for a Unicode Optical Character Recognition
(OCR) system. This system, developed by Daniel Admassu, includes sections for both testing and training an OCR
model

After selecting the image, the user should click the Next Button to trace the characters. The image appears to be a
screenshot of an OCR (Optical Character Recognition) application interface. The interface includes two main sections.
The comprehensive review of Optical Character Recognition (OCR) and Intelligent Character Recognition (ICR)
systems reveals significant advancements and diverse applications, while also highlighting ongoing challenges OCR
and ICR technologies are now extensively used for document digitization, automated data entry in various industries,
assistive technologies for the visually impaired, and text recognition in images and videos..

e & Unicode OCR - Daniel Admassu S[E[ =]
# Unicode OCR - Daniel Admassu e
o —=5 r Testing | I
Tes"ng i~ Character Location Character Dimensions ——| |~Sampling _"‘—"
VF"—T‘M‘F»~& ?:'»* v:."' 1 [77 et [o7  Right 21 Width X Poel v LosdNetwt I il
1 — ﬁm‘ - [es Top 128 Bottom || [s3 | Height Y Pxel v
| e 2 ot iren: Bt Uicode OCR ; ﬂ
| all
|
|
T = Load Image | [ Next Character| Start
Training r Training Output
- | todimimete | [Sovatiebotc ||| Hex :[0000B ] Symbal:
e e Brey:| ]
Curent et = Max
el Epochslann -]
5 Symeols[0 ]
- { SwsReady | uEma(NA |
T — S
tart Progress Epoch 0 |
Start | fogess £ SaveOutput |
1

Recent technological improvements, particularly the integration of deep learning models like Convolutional Neural
Networks (CNNs) and Recurrent Neural Networks (RNNs), have markedly enhanced the accuracy and versatility of
these systems. Natural Language Processing (NLP) techniques have further improved contextual understanding,
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reducing recognition errors.
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However, challenges remain, such as accurately recognizing handwritten and multilingual text, processing low-quality
images, and requiring high computational resources. Future research should focus on enhancing handwriting
recognition, expanding multilingual capabilities, and improving resource efficiency to make these technologies more
accessible and effective across different applications. OCR systems that incorporate NLP and advanced preprocessing
techniques tend to be more versatile, handling a wider range of input types effectively. User-friendly interfaces and
easy integration with other software systems are crucial for broader adoption of OCR and ICR technologies

V. CONCLUSIONS

The comprehensive review of Optical Character Recognition (OCR) and Intelligent Character Recognition (ICR)
systems underscores the remarkable progress made in these technologies, driven largely by advances in deep learning
and natural language processing. These innovations have significantly improved the accuracy, speed, and versatility of
OCR and ICR systems, enabling their widespread application in document digitization, automated data entry, assistive
technologies, and text recognition in visual data. Despite these advancements, several challenges persist. Accurate
recognition of diverse handwriting styles, multilingual text, and low-quality images remains difficult, and the
substantial computational resources required by advanced systems limit their accessibility. Addressing these issues will
be crucial for further development. Looking ahead, future research should focus on enhancing handwriting recognition,
improving multilingual capabilities, and optimizing resource efficiency. By tackling these challenges, OCR and ICR
technologies can become more robust and accessible, facilitating broader adoption and enabling more innovative
applications across various fields. The future of OCR and ICR is promising, with the potential to transform how we
interact with and manage textual information in the digital age.
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