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Abstract— Optical character recognition usually denoted by 

“OCR” is a process of producing editable textual form from 

non-editable text. In simple words: It is a process of 

extracting text from images of either printed or handwritten 

text. Image can be scanned document from scanner, photo of 

document consisting text or may be subtitles in videos. The 

editable text converted by optical character recognition 

engine allow individual to edit, copy, search content in 

document.  This Project consists of LSTM (Long Short Term 

Memory) based recognition engine, a popular form of RNN 

(Recurrent Neural Network) provided by Tesseract. Latest 

research deals with challenges regarding complexity of 

English handwritings and rapid conversion into editable 

form. Hence, a system is required which can handle all levels 

of English text and recognize most appropriate characters 

among these levels.    

Keywords: RNN, Tesseract, LSTM, Binarization, 

Segmentation 

I. INTRODUCTION 

The process of obtaining editable text from at text present in 

a digital image which cannot be accessed is called Optical 

Character Recognition. It comprises of a machine which uses 

optical methods to identify characters. The steps includes 

some pre-processing of the image file and then gaining 

important knowledge about written text.  

The present-day study is focused on exploitation and 

scrutiny of possible techniques to develop an OCR system for 

English language when noise exists in the signal. In 

pursuance to understand the core challenges, a 

comprehensive analysis of English writing system has been 

done. To get acquainted with latest experimentations in this 

field, one must also study existing OCR systems. The 

importance was on finding viable segmentation technique and 

discriminating handling for English strings, and form a 

recognition module for these bindings. Entire methodology is 

advocated to develop an OCR system for English and a 

testing application is also made. Test results are reported and 

compared with the previous work done in this area.  

There are many applications of OCR 

A. Banking 

OCR in banking is used to deal with cheque without any form 

filling process. When a cheque enters machine, the text 

writing on the check is scanned and the amount automatically 

is transferred from one account to another.  

B. HealthCare 

Applications like Form Filling based on OCR can be used to 

process patient medicines record and accordingly put it in the 

database. That’s why, Medicare providers can work on 

providing good medical services using this OCR 

Applications. 

C. Legal Industry 

It can be used in process of conversion of text on image into 

text-searchable format, so that it will be easy to fetch 

someone information which is already into the database. 

Professionals nowadays can access documents in libraries in 

electronics form and it makes work easier for someone to 

search, edit according to their needs. 

D. Digital Libraries 

Scanning and converting the Hugh books in libraries into 

digital formats makes easy for everyone to get books 

available with phone or laptop or computers provided with 

proper facilities. 

E. Security 

In the future we might be able to use OCR to keep data in 

digital format which makes it hard to find and helps in 

increasing the security. 

F. Optical Music recognition 

Music sheets can actually be now converted into real music 

using OCR technique. It can be done by scanning sheet which 

consists of music notations and can convert the notations into 

music and thus helps people to read music sheet and create 

music with them. 

II. METHODOLOGY/ EXPERIMENTAL 

A. Materials/Components/Flowchart/Block 

Diagram/Theory 

1) Basic Structure of OCR 

 
Steps in OCR 

2) Optical Scanning:  

To start with OCR, firstly image of original document is 

captured using optical scanner which has the good sensing 

capacity and the capability of converting light intensity into 

grey levels. It must also convert into bi-level white and black 

images also known as thresholding. 

3) Location and Character Segmentation 

1) Location Segmentation, it must locate corners in which 

there is text available. 

2) Character Segmentation, characters are carefully 

recognized individually 
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4) Pre-Processing 

Once the image is scanned, it may contain some noise and 

character may not be properly scanned, so in preprocessing 

such defects are solved and clean image is formed. 

a) Binarization 

 
b) Noise Reduction 

 
c) Skew Correction 

 
5) Segmentation 

1) Explicit: Dissecting characters 

2) Implicit: Image Searching image for components in 

predefined class. 

 
6) Feature Extraction 

Extract essential components of Symbols like 

transformations, distribution of lines. And finally character is 

identified and allotted to character class through 

classification. 

7) Training and Recognition 

These patterns can be recognized by using template matching, 

artificial neural networks. 

8) Post Processing 

In this process, firstly errors are detected and are corrected 

accordingly. It’s almost impossible to correct each and every 

character, limited correction is identified. 

B. Synthesis/Algorithm/Design/Method  

1) Matrix Matching: 

In this method characters in the image are transformed into 

the matrix form. Then these matrix formatted characters are 

searched in into the database of characters. If matched with 

database then it is printed on screen.  

2) Fuzzy Logic:  

Logic that defines intermediate values between estimations 

like 0/1, yes/no, T/F etc. This is used when there is no 

estimation of 2 possible like T/F and when there is doubt in 

decision making. 

3) Feature Extraction:  

each character features are extracted from text in image which 

includes different features like dimension of text, lines, 

intensity, as well as loops and many other features.  

4) Structural Analysis:  

In this method characters are identified by their features like 

sub vertical and horizontal graphs. It provides highly efficient 

repairing of Text mainly for low quality images. 

5) Neural Networks: 

This networks works not exactly but more like neurons of 

human brain. It first captures pixel matrix from image and 

then is searched into the database. Abstraction method is best 

suitable method for damaged text in documents like faxed 

documents. 

III. RESULTS AND DISCUSSIONS 

Here we create real time optical character recognition. Using 

Camera or from an already captured image, we capture image 

consisting of English Text and compares each character with 

predefined images which are already present in our dataset 

and if character is found in dataset then the character is 

detected and printed on screen successfully by model. 

A. Image as Input 

 

B. Output as Text 

Itern No.14 Providing and laying Cast in situ/Ready Mix 

cernent concrete in M-25 of trap/ granite/ quartzite/ gneiss 

metal for R.C.C. beams and lintels as per detailed rawings 

or as directed including centering, formwork, cover 

blocks, laying/pumping, compaction and roughening the 

surface if special finish is to be provided and curing etc. 

complete. (Excluding reinforcement and structural 

steel).with fully automatic microprocessor based PLC 

with SCADA enabled reversible Drum Type mixer/ 

concrete Batch mix plant (Pan mixer) etc. connplete. With 

natural sand/VS.l. quality Artificial Sand Rate as per RA 

attached item No. 

IV. SOME COMMON MISTAKES 

A. Classification: 

The most common and the often faced problem by developer 

is the text is classified into one of the many types. 

B. Text detection: 

Text detection is the way of finding a different number of 

characters in an image. On the other hand with difficulties 

such as classification, the result of detecting text is different 
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in size, since the number of characters detected in one image 

may be different from other image. 

C. Scale: 

Size of text in image is important factor in OCR technique. 

Many a times it cannot recognize text if the size of text in 

image are different. 

V. DIFFICULTIES IN OCR UNDER VARIED CIRCUMSTANCES  

Old books with bad print and paper quality due to aging when 

being scanned provides generally poor results. 

A. Copied Materials:  

Photocopies or faxed documents with print quality bad 

compared to original. 

B. Newspapers:  

News are printed on low quality papers. The accuracy of 

machine degrades to 80 to 90% for such cases. But in 

cooperate world where photocopies and faxed documents are 

present still such low accuracy can’t be afforded. 

C. Lightning: 

The effect of lighting may vary during the whole day. The 

change in the weather also may affect the lighting in the 

image. Indoor and outdoor difference in light, shadow in the 

image may affect the quality. But what we need is change in 

the surrounding should not affect the result. 

D. Positioning: 

Position in the image of the text can be changed. If template 

matching is used, the system must handle such images 

uniformly. 

E. Rotation: 

The letters in an image might be present in rotated manners 

or in various fonts. So, the algorithm is designed in such way 

that it should train the model to recognize the character 

accurately even if the letters are rotated. In the figure given 

below the letter ‘A’ is present in rotated forms which should 

be recognized by the model.  

 
Different orientation of character “A‟ 

VI. FUTURE SCOPE 

 Optical Character Recognition using machine learning is 

applied on many of the AI related areas for better 

performance. 

 OCR can be used in automated entry of Data, which can 

reduce labour cost exclusively. 

 In Legal cases it will help to reduce huge chunks of 

papers, books into digital editable form which can save 

tremendous amount of time. 

 OCR will revolutionize many fields when implemented 

with Android and other IOT based Projects.  

VII. CONCLUSION 

In this paper we are dealing with English OCR technique the 

major problem with any of the OCR technique is that the 

technique with accurate result is more time consuming 

whereas the fastest OCR technique does not produces most 

accurate results. Considering the above mentioned fact it is 

inferred that the most accurate result is given by RNN 

(Recurrent Neural Network).  
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