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__________________________________________________________________________________________________________________________________________ 

Abstract: Our aim is to present a comprehensive study of previous attempts at Character Recognition using 

neural network and Genetic Algorithms (GA) in Pattern Recognition (PR) applications, with a special focus on 

Marathi handwritten script. 

Recently, automatic recognition of handwritten numerals and characters has been an active subject of research 

due to its potential for intelligent man/machine interface, In general, the handwritten character recognition can 

be carried out under two different way: on-line and off-line. The on-line method uses a stylus and an electronic 

tablet connected to a computer to extract information about a character. In off-line recognition, the writing is 

usually captured optically by a scanner and complete writing is available as an image. The off-line handwriting 

recognition continues to be an active area for research towards exploring the new techniques that would 

improve recognition accuracy. There are various new technologies are emerging for the handwritten character 

recognition in the era of image processing and pattern recognition field.Image processing, it is a method to 

convert an image into digital form and perform some operations on it, in order to get an enhanced image or to 

extract some useful information from it. It is a type of signal dispensation in which input is image, like video 

frame or photograph and output may be image or characteristics associated with that image. Usually Image 

processing system includes treating images as two-dimensional signals while applying already set signal 

processing methods to them.  

It is among rapidly growing technologies today, with its applications in various aspects of a business. Image 

processing forms core research area within engineering and computer science disciplines too.This paper 

investigates the methods for off-line handwritten Character Recognition. 
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__________________________________________________________________________________________ 
 

I. Introduction 

The central problem in pattern recognition is to define the shape and placement of the boundary so that the 

class-assignment errors are minimized. In classification problem, the task is to assign new inputs to one of a 

number of discrete classes or categories. A recent review of the literature on the character recognition in general 

and Marathi handwritten character recognition in particular have been published by researcher.  

Devnagari is the most accepted script in India and the Indian language Marathi is written in Devnagari script. 

Nepali, Sanskrit and Hindi are also written in Devnagari script. Moreover, Marathi Is the official language of 

Government of Maharashtra State, India and most popular language use by over ninety million people in India 

so, the work on Devnagari script is very helpful for the country. In this section we review some methods for the 

recognition of totally unconstrained Marathi handwritten character. Then, we also review some representative 

recognition systems which have been implemented to classify unconstrained handwritten character with image 

processing and pattern recognition field using different tool. 

Among the various techniques Polygonal Approximations for Computer Recognition of Handwritten Numerals 

generate quite powerful features for classification. The results were not quite as good as when extensive use of 

semantic information was made and an overall error rate of 9.4 percent was achieved without any statistical 

optimization. [2]. in the literature, a number of approaches are available for preprocessing, feature extraction, 

classification, and post processing. However, a multistage cascaded recognition scheme using wavelet-based 

multi resolution representations and multilayer perceptron (MLP) classifiers. Real-Time Recognition of  

Handwritten Numerals. The method was tested on IEEE Data Base 1.2.2 with a success rate of about 95 percent. 

This is the only place where any stochastic decisions are made. Improvements in the performance of the 

classifier are expected if probabilistic rather than deterministic discriminators are used throughout the process. 

Virtually all the processing time is spent during the boundary tracing of the samples and the polygonal 

approximations. This achieves a very significant compaction rate, and the latter algorithms handle only a very 

small volume of data The recognition rate on the testing set was about 93 percent Related surveys are found 

in[1] [3] [4]. The task of handwritten digit recognition was chosen for investigation not only because it has 

considerable practical interest, but because it is relatively well defined and is sufficiently complex to constitute a 

meaningful test of connectionist methods. Simple classification techniques applied to pixel images do not 

provide high recognition rates because systems based on these techniques contain little prior knowledge about 
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the topology of the task. Knowledge can be built into the system by changing the representation of a digit from a 

pixel image to a predefined feature description. The final network of connections and weights obtained by back-

propagation learning was readily implementable on commercial digital signal-processing hardware. Throughput 

rates, from camera to classified image, of more than 10 digits per second were obtained [5] [6]. 

 

II. Proposed work 

A. Handwritten Character Recognition System 

A typical handwriting recognition system consists of pre-processing, segmentation, feature extraction, 

classification and recognition, and post processing stages. The schematic diagram of the character recognition 

system is shown in Figure1. 

Figure 1: character recognition System 

 

 

 

 

 

 

A. Image Acquisition 

In Image acquisition, the recognition system acquires a scanned image as an input image. The image should 

have a specific format such as .jpeg, .bmp etc. This image is acquired through a scanner, digital camera or any 

other suitable digital input device.   

B. Pre-processing  
The pre-processing is a series of operation performed on the scanner input image. It essentially enhances the 

image rendering it suitable for segmentation. The various tasks performed on the image in pre-processing stage 

Binarization process is performed that converts a gray scale image into a binary image using thresh holding 

technique. Detection of edges in the binarized image using canny technique, dilation the image are the 

operations performed in the last two stages to produce the pre-processed image suitable for segmentation. 

Figure 2: Pre-processing system 

 

 

 

 

 

 

 

C. Segmentation 

In the segmentation stage, an image of sequence of characters is decomposed into sub-images of individual 

character. In the proposed system, the pre-processed input image is segmented into isolated characters by 

assigning a number to each character using a labeling process. This labeling provides information about number 

of characters in the image. 

D. Feature Extraction Method 

The main purpose of feature selection is to reduce the number of features, by eliminating irrelevant and 

redundant features, while simultaneously maintaining or enhancing classification accuracy. Many search 

algorithms have been used for feature selection 

 In this stage, the features of characters that are crucial for classifying them at recognition stage are extracted. 

This is an important stage as its effective functioning improves the recognition rate and reduces the 

misclassification  

 

III. Design tool 

In this section we will describe the techniques adopted for the character recognition. Several research works 

have been focusing on new techniques and methods that would reduce the processing time while providing 

higher recognition accuracy.  

A. Neural Network Architecture 

An artificial neural network and algorithm like genetic algorithm these are the tool which is helpful for the 

character recognition. An artificial neural network as the backend is used for performing classification and 

recognition tasks. In the off-line recognition system, the neural networks have emerged as the fast and reliable 
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tools for classification towards achieving high recognition accuracy. Neural network can be used for both 

function fitting and pattern recognition problems [7] 

A new approach for Marathi handwritten numeral recognition has been presented. Experimental results showed 

that the algorithm was effective recognition accuracy. In handwritten Indian documents are a common 

phenomenon and recognition studies for such situations have enough practical importance in automatic reading 

of postal code or tabular form documents. Even though our work is concentrated on Marathi handwritten 

numeral recognition, we believe that the methods presented can be easily generalized to more difficult problems. 

Here we conclude MLP NN with three different activation function namely 1)log-log activation function 2)log-

tan activation function 3)tan-tan activation function detain summary given below 

As a classifier, the best one hidden layer MLP NN with Tan-log activation function for hidden and output layer 

investigated gives an impression to perform reasonably. When it is evaluated on the training instances, it works 

as an almost good classifier with error rate of 1.65% on training. Here, the regression fit is found to be 0.991. 

On validation dataset, the error rate was significantly higher that is 10.29%, the regression fit is found to be 

0.892. On test dataset, the error rate was that is 8.72%, the regression (best linear) fit is found to be 0.901. Thus 

it results in overall average classification accuracy of 96.77%. Overall single hidden layer MLP NN with Tan-

log activation function demonstrate its acceptable discriminating ability in separating data possibly into 10 

classes at the cost of increase computational complexity of 492938 connections from input to output. This 

provides an intuition to modify the configuration of network or reduce the dimensionality of data. 

B. Genetic Algorithm 

The genetic algorithm is a class of evolutionary algorithm which is based on ideas of Darwinian Evolution. It 

provides efficient techniques for optimization and machine learning applications gives an alternative to 

traditional optimization technique by using directed random searches to locate optimal solutions in complex 

landscapes.[8][9] 

Genetic algorithm works with a special fitness to evaluate each individual or string in the population. The 

evolution starts from population of randomly generations. There are other operation that helps in selected the 

individuals or strings of the population based on their fitness. The individuals may modify or mutated to form a 

new population, which used in the next iteration. The algorithm terminates when reached fitness level for the 

population. If the algorithm has concluded due to a maximum number of generations, a suitable solution may or 

may not have been reached. 

The Recognition problem is solved by the GA, which may yield a different solution for the same word each 

time, depending on the population and number of iteration. However, there is currently high similarity between 

the original solution and the anticipated one. In this paper we propose the use of Genetic Algorithms for solving 

this problem.[10] 

 

IV. Discussions 

In this paper, we investigate techniques for handwritten character recognition. The OCR is a wide area for 

researcher in pattern recognition. A lot of research work has been done and is still being done in OCR for 

various languages. More and more researchers are attracted to this challenging field. Each stage of optical 

character recognition has its own significance and should be designed properly for better results. Of cause there 

are still a lot of researches to do towards the improvement, and we can make a further exploration about the 

research of Marathi character recognition. 
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