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Abstract— OCR technology is characterized as the well-

suited technique to recognise, analyze and interpret all 

textual data present in images, pdf and scanned document 

files. The machine-readable textual data can be easily 

manipulated by different word-processors, eliminating the 

tedious job of retyping the text present in the image. OCR 

Software enables editing of text extracted from images and 

scanned documents. Alphabets that are drawn out, are 

assembled and rearranged adhering to the original sequence 

to generate exact copy of the textual data. The editable text 

can be manipulated by simply removing unwanted text or 

performing cut, copy and paste operations. This paper aims 

to discuss OCR technology and its mechanism including 

platform, design, proposed system, algorithm and 

applications in detail. It visualizes OCR technology as the 

next generation boon, extending its scope to different 

possible fields of computer technology. System design 

specifications along with proposed system have also been 

well discussed. The study deals with less known facts about 

OCR technology and its use in different fields. 
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I. INTRODUCTION 

OCR works on the principal of interpreting the scanned 

image or document, by creating replica of different portions 

of its structure. Once each character gets recognised 

optically, the exact image is recreated using OCR software. 

Characters are rearranged to form words, sentences and 

ultimately paragraphs. In this way, entire gets extracted for 

manipulation. The study in this domain has been open-ended 

for more than half a century plus the results have been 

astounding by auspicious recognition rates for characters 

which are printed exceeding 99%, including significant 

advancements in performance for hand-scripted cursive 

character identification where recognition process rates have 

outperformed the 90% mark.[1] 

OCR makes use of all the advanced science and 

technology techniques. On an average, OCR takes 

approximately 2.5 seconds to convert text contained in 

images to machine readable text. The extracted data can 

then be edited, formatted, exported, and printed as per the 

user needs. It is considered an apt alternative to save 

computer memory as images occupy a lot of space. An 

example of such a situation would be camera pictures 

captured from a file or notebook. OCR will directly convert 

all the information contained inside images into editable 

text. This would also save typing time and energy, to be 

invested in retyping the text from images. OCR software 

reads all type of images, scanned documents, pdf’s, 

magazines, journals, newspapers etc.. With OCR 

technology, we were able to regenerate the documents into a 

machine-processable format and derive informative parts. 

But the enigma is how we can formulate a program to 

discover these shapes and understand its significance.  

II. OVERALL FLOW: 

 
Fig. 1 

There are thousands of figures, fonts, and lettering 

styles, plus numerous more hurdles to tackle when coding 

an OCR library. The explanation of this problem can be 

determined by interpreting how humans recognize these 

letters. 

Developing such a system on a mobile phone needs 

to overcome several issues. [5] 

1) The image reproduction in mobile phone is different 

from flatbed scanners.  

2) The processing power and memory available on the 

mobile phones is limited. So the software developed 

should be compact and very efficient. . 

3) Also 1:1 mapping of image and the document is not 

always possible due to variation in distance and 

inclination of the camera from the document. 

4) Insufficient contrast and brightness may render the 

image ineffective for further processing steps. 

5) Images captured with the integrated camera usually 

suffer from motion blur and perspective distortion 

problem as well.  

6) Noise in the input image is either due to the quality of 

paper on which printing is done or due to printing both 

sides of paper “Back paper Noise”. All these noises 

contribute to the decrease in accuracy of OCR system. 

As a result of this having a noise correction routine in 

place becomes inevitable.  

The prescribed OCR system implements the following 

features: [2] 

− No more retyping, 

− Get Editable Text Document, 

− Responsive Digital Searches. 

III. CHALLENGES 

Developing such a system on a mobile phone needs to 

overcome several issues. 

A. Scene Complexity 

 In a regular environment, we can see large numbers of man-

made objects  which  are  included  in  camera  taken  

images  such  as paintings,  buildings,  and  symbols.  These 

objects have comparative structures and appearances to text 

which makes text recognition very challenging in the 

processed image. Text itself is regularly laid out to 

encourage decipherability.  The challenge with scene 

intricacy is that the surrounding scene makes it hard to 

segregate text from non-text 
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B. Conditions of Uneven Lighting 

Oftentimes, taking images in natural environments results in 

uneven lighting and shadows. This poses a challenge for 

OCR as it  degrades  the desired  characteristics  of  the  

image  and  hence causes  less  accurate  detection,  

segmentation  and  recognition results .  This condition with 

uneven lighting is what distinguishes a scanned image form 

one that is produced with a camera. The lack of such 

disparities in lighting and shadows makes scanned images 

preferred over camera images for their better characteristics 

and quality. Although using an on-camera flash may 

eliminate such problems with uneven lighting, it introduces 

new challenges. 

C. Fonts 

 Italic  style  and  script  fonts  of  characters  might  overlap  

each other,  making  it  difficult  to  perform  some  of  the  

main  OCR processes such as segmentation. Characters of 

various fonts have large within-class  variations and form  

many pattern  sub-spaces, making  it  difficult  to  perform  

accurate  recognition  when  the character class number is 

large. 

D. Blurring and Degradation: 

Since  working  over  a  variety  of  distances  are  intended  

to numerous  digital  cameras,  an  important  factor  is  the  

digital camera’s focusing. For the best accuracy of character 

recognition and character segmentation, character harpness 

is required.  At large apertures and short distances, uneven 

focus can be observed when a small point of view changes. 

For the most part connected with photography, there are two 

kinds of obscure which is: out of focus obscure and  

movement  obscure. At  the  point  for catching a moving 

item, when the shade rate of the camera is not sufficiently  

high,  the  sensor  gets  presented  to  a  continually 

changing scene.  Accordingly, blurring will observed in 

parts in motion.  

E.  Multilingual Environments 

Albeit a large portion of the languages of Latin have many 

characters, languages for example, Japanese, Chinese and 

Korean, have a large number of character classes. 

Connected characters are exist in Arabic languages, that 

according to context, it changes writing shape. In Hindi 

syllables represent by combining alphabetic letters into 

thousands of shapes [5]. In multilingual situations, OCR in 

scanned documents stays as a primary research issue [5], 

since OCR in complex symbolism is more troublesome 

IV. PROPOSED SYSTEM 

Our proposed OCR system is based on grid infrastructure, 

which is a character recognition system that supports 

recognition of the characters of multiple languages. This 

feature is what we call grid infrastructure which 

eliminates the matter of heterogeneous character recognition 

and supports multiple functionalities to be performed on the 

document. The multiple functionalities include editing and 

searching too where because the existing system supports 

only editing of the document. In this context, Grid 

infrastructure means the infrastructure that supports group of 

specific set of languages. 

The main purpose of Optical Character 

Recognition (OCR) system supported a grid infrastructure is 

to perform Document Image Analysis, document processing 

of electronic document formats converted from paper 

formats more effectively and efficiently. This improves the 

accuracy of recognizing the characters during document 

processing compared to varied existing available character 

recognition methods. Here OCR technique derives the 

meaning of the characters, their font properties from their 

bit-mapped images.  

The primary objective is to hurry up the method of 

character recognition in document processing. As a result 

the system can process huge number of documents with-in 

less time and hence saves the time .Since our character 

recognition is predicated on a grid infrastructure, it aims to 

acknowledge multiple heterogeneous characters that belong 

to different universal languages with different font 

properties and alignments. 

V. CONSTRUCTION OF OUR OCR SYSTEM: 

A. PreProcessing  

Before extracting data, the image should be sent through a 

pipeline of preprocessing in order to improve the image for 

better extraction. The document pre-processor of the present 

invention follows a newly discovered method of analyzing 

the occurrence of one or more of these problems and 

repairing and readjusting the image. Processed images show 

proper registration and negligible skew, have all dot 

shadings and lines removed, and have inverted prints 

converted to normal.[3] 

This process include: 

1) Rescaling:  

Tesseract works best on images that are 300 dpi, or more. If 

you’re working with images that have a DPI of less than 300 

dpi, you might consider rescaling. [4] 

2) Noise Removal: 

Most printed documents are likely to experience noise to 

some extent. Though the main reasons for this noise may 

vary, it’s clear that it makes it harder for computers to 

recognize characters.[4] 

3) Binarization:   

This is definitely a must. Let’s try to think like a computer 

for a second. In this cyber- reality where everything 

eventually boils right down to 1’s and 0’s, converting image 

to black and white immensely helps Tesseract recognize 

characters. After saving the filtered image in the output 

directory, we can finish writing our get_string function by 

passing the processed image to Tesseract.[4] 

Also the image processing was found for the 

further recognition by the OpenCV library. As OpenCV is 

written on C++ and there’s no optimal wrapper for our 

decision so I made my own wrapper for this library with 

necessary functions for image processing.[5] The main 

difficulty is to settle on solutions for the filter for right 

image processing. There’s also a possibility to find 

receipt/test outlines, but it’s not researched enough. The 

result was for 5–10% better.[4] 
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VI. CHARACTER EXTRACTION AND RECOGNITION:  

Tesseract OCR was adopted as a primary tool. Library pros 

are trained language models (>192), different kinds of 

recognition (image as word, text block, vertical text) easy to 

setup. Tesseract is an open-source OCR engine developed 

by Google. It is counted as one of the most accurate OCR 

engines that can support multiple languages. Furthermore, 

Tesseract can be trained to work in other languages too. 

Tesseract is used by Google for text recognition on mobile 

devices, in videos, and Gmail image spam detection. 

The pre-processed picture serves as the input to this 

and every single character in the picture is located out [1]. 

The image from the extraction stage is compared 

with all the templates which are preloaded into the system. 

Once the similarity is completed, the template with the 

maximum similar value is declared as the character present 

in the image. [1] 

VII. POST PROCESSING: 

After the identification stage, if there are any unrecognized 

characters discovered, those characters are granted their 

meaning in the post- processing stage. Additional templates 

can be attached to the system for giving a wide range of 

compatibility checks in the system's database [2]. 

 
Fig. 2 

A. Placing the content into Text Editing software: 

Tesseract.js gives the output as a character string. Which we 

can save in a document format as well as Pdf Format. After 

the post-processing, we can say that this document is 

machine editable and can be used to fulfill various purposes 

VIII. RECOGNITION RESULTS 

 
            Fig. 3: Original image containing text 

 

 
Fig. 4: Processing image to generate text 

 
Fig. 5: Text generated 
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IX. CONCLUSION 

This paper explains about the OCR system for offline 

handwritten character recognition and turning it into a 

machine editable document. The systems can produce great 

results. Preprocessing methods used in document images as 

an opening step in character recognition systems were 

introduced. The feature extraction step of optical character 

recognition is the most important. It can be used with 

existing OCR methods, especially for English text. This 

system offers an upper edge by having an advantage i.e. its 

scalability, i.e. although it is configured to read a predefined 

set of document formats, currently English documents, it 

can be configured to recognize new types. Future research 

aims at new applications such as online character 

recognition used in mobile devices, extraction of text from 

video images, extraction of information from security 

documents and processing of historical documents. 
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