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Abstract 
In this paper, an OCR system based on Artificial Neural Network (ANN). In the proposed system is called the Optical 

Character Recognition which is represented by the binary numbers that are used as input to a extraction system whose 

output, in addition to the input, are fed to an ANN.  Afterwards, the (FFA) Feed Forward Algorithm provides the 

insight into the entire workings of a neural network compromises Training, Calculating Error, and Modifying Weights.    

 

Keywords: Optical character recognition, Artificial Neural Network, supervised learning, the Multi-Layer 

Perception, the back propagation algorithm.    

1. Introduction 

Optical Character Recognition is the process of converting the image obtained by scanning a text or a 

document into machine-editable format. The proposed technique is divided into three major steps: the First 

step is concerned with digitization and pre-processing for detecting the skew of characters and correcting 

them or Computer system equipped with such an OCR system can improve the speed of input operation 

and remove some possible human errors. The Second step is the recognition of printed characters (itself a 

challenging problem because of the variation of the same character due to change of fonts or introduction 

of different types of noises). The third step focuses on description of an advanced system which yields 

significant speed improvement. 

 

 The task of recognized characters can be broadly separated into two major categories: the  First category is 

recognition of Machine printed data and the Second is recognition of Handwritten data. There may be noise 

pixels that are introduced because of scanning of the images. Besides, same font and size may also have the 

bold face character as well as the normal one. Therefore, a good character recognition approach needs to 

eliminate the noise after reading binary image data, smooth the image to improve recognition, extract 

features efficiently, train the system is included in the process and classify patterns. 

2. Optical Character Recognition(OCR) 

Nowadays, A lot of people are trying to write their own OCR (Optical Character Recognition) System or 

try to improve the quality of an existing system. Hence, this paper shows how the Character recognition 
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systems can contribute tremendously to the advancement of the automation process and  how the use of 

artificial neural network simplifies development of an optical character recognition application in order to 

achieve the highest quality of recognition and good performance. OCR reads machine printed/handwritten 

characters and tries to determine which character from   a fixed set  characters which is intended to be 

represented. This system is a complicated task and requires a lot of effort. 

There are two basic methods used: Matrix matching and the feature extraction. Matrix matching is 

considered the simpler one and more common. 

Matrix Matching compares each character with a library of character matrices. When an image matches one 

of the matrices of pixels, it labels that image as the corresponding character.  

Feature Extraction uses artificial intelligence to analyze features such as closed shapes, diagonal lines, line 

intersections, etc. It is also known as Intelligent Character Recognition (ICR), or Topological Feature 

Analysis. Matrix matching works best when the OCR encounters a limited stock of type styles, with little or 

no variation within each style and hence method is flexible and it is employed in both type-written and 

hand-written documents.  

 

2.1 The Pattern of OCR System 

 

Fig1. Structure of OCR System 

 

OCR is the acronym for Optical Character Recognition. A computer technology sub-field which has 

potential to be useful to mate recognition of textual information. This technology allows a machine to 

automatically recognize characters through its optical mechanism. In case of Human beings recognize 

many objects in this manner our eyes are the "optical mechanism". While the brain "sees" the input, the 

ability to apprehend these signals varies in each person as per many factors. The ultimate objective of any 

OCR system is to simulate the human reading capabilities so as to the computer can read, understand, edit 

and do similar activities it does with the text.   
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Fig 2.Optical Character Recognition Using ANN 

 

Block diagram of the typical OCR system itself represents its own problems and effects on the overall 

system’s efficiency. Therefore, the problems may be by solved as an individual i.e. by solving each 

particular problem.OCR system by integrating all stages to one main stage. This paper presents new 

structure of OCR system and its algorithm is designed and tested.    

 

2.2 Components of OCR system  

2.2.1 Image scanning   

Images are collected from different means and can also be obtained by using a scanner. Mostly, in OCR, 

optical scanners are used that converts light intensity into gray images. Therefore, while performing OCR, 

it commonly converts the multilevel image into a bi-level image which is black and white.  

 

2.2.2 Segmentation  

Segmentation involves the determination of the constituents of an image. As it is necessary to locate the 

regions of the document where data is in printed form and distinguish it from figures and graphics.  

 

2.2.3 Pre-processing  

Pre-processing is required as the may contain a certain amount of noise which needs to be resolved. 

Therefore the defects, which may later cause poor recognition rates, needs to be eliminated to smooth the 

digitized characters.   

 

2.2.4 Post processing  

Post processing involves- 

 1. Grouping                       

 2. Error-detection and correction   

4. Conclusions 

Artificial neural networks are commonly used to perform character recognition due to their high noise 

tolerance. Character Recognition using Neural Network exhibits the outcome of noise reduction and image 

quality improvements .Also, the systems must have the ability to yield excellent and improved results. At 

the current stage of development, the software needs to perform well either in terms of speed or accuracy. 

This paper has proposed the  simplistic approach for recognition of Optical characters using artificial neural 

networks.  
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