
IJCST Vol. 3, ISSue 2, AprIl - June 2012 ISSN : 0976-8491 (Online)  |  ISSN : 2229-4333 (Print)

w w w . i j c s t . c o m978    InternatIonal Journal of Computer SCIenCe and teChnology 

Abstract
This paper presents the affect of different feature extraction 
methods used in handwritten character recognition system on 
recognition rate. We also analyze the affect of size of a character 
being used in input sample of the recognition system. We basically 
use two methods of feature extraction for each of the character.  
First, the Histogram projection of row and column and Second 
using 25 zones of the image and each zone contain with the 
average of the black pixels. On comparing the afore mentioned 
methods of feature extraction with its many other methods, 
its being concluded that these methods height the recognition 
rate of handwritten character by a single person up to 90%(as 
compared to others) i.e. providing High accuracy. High accuracy 
character recognition techniques can provide useful information 
for segmentation-based handwritten word recognition systems 
which describes neural network-based techniques for segmented 
character recognition that may be applied to the segmentation 
and recognition components of an off-line handwritten word 
recognition system. Two neural architectures along with two 
different feature extraction techniques were investigated.

Keywords
Handwritten character recognition, Image processing, Feature 
extraction, Artificial Neural networks, Kohonen network.

I. Introduction
Handwritten character recognition system uses 26 English 
characters, 10 numbers and few symbols for recognition and off 
line recognition system recognized the scanned and handwritten 
printed image. Character recognition is the process of classifying 
the input character according to the Predefine character class. 
With increasing the interest of computer applications, modern 
society needs into computer readable form. This research is a 
simple approach to implement that dream as the initial step to 
convert the input text into computer readable form. Some research 
for hand written characters are already done by researchers with 
artificial neural networks.
As discussed earlier in Abstract we use two methods of feature 
extraction for each of the character. First, histogram projection 
of row and column and second using 25 zones of image and each 
zone contain the average of black pixels.  There is one another 
face of this off-line recognition known to be on-line recognition 
of the images that recognized the printed or handmade images and 
in this paper the Off-line Recognition is being used for improving 
the efficiency. Off-line Recognition is more difficult comparing to 
on–line recognition due to the different handwritten style patterns 
available. Limiting the range of variations in input can allow 
recognition process to improve. The literature is replete with high 
accuracy recognition systems for separated handwritten numerals 
and characters[1-2].However, research into the recognition of 
characters extracted from cursive and touching handwriting did 
not have the same measure of success [3, 5]. The main problems 
being faced when dealing with segmented, handwritten character 
recognition is the ambiguity and illegibility of the characters. 
Although a difficult problem, the accurate recognition of segmented 
characters is important in the context of segmentation based.
The rest portion in this paper can be explained in organized 

sections define below: Section2 describes the feature extraction 
method. 
Section III, describes the handwritten character recognition 
system. 
Section IV, describes artificial neural network as Kohonen 
network 
Section V, describes result of all experiment.
Section VI, presents the conclusions and also gives the future path 
for continual work in this field.

II. Feature Extraction Method
We will use two methods which are more affective in increasing 
the recognition rate of the handwritten character and the method 
are being mentioned below.

Histogram projection of row and column.• 
Zone division • 

A. Histogram Projection of Row & Column
In this method we find the histogram of row and column by count 
the number of black pixel in each row and column 

            
Fig. 1:

1. Row Histogram
Projection of Row Histogram by counting the number of pixels 
in each Row 

Fig. 2: Row Histogram

2. Column Histogram
Projection of column Histogram by counting the number of pixels 
in each column. 

Fig. 3: Column Histogram
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B. Zones
In this method image is being divided into different zones and 
pixels of each zone is being averaged. Here, we are using 25 zone 
for which image is being divided into 25 zones.        

Fig. 4:

By using these two methods of feature extraction we increases the 
recognition rate (with respect to the other methods being used in 
the other research papers) by 90% recognition rate using Kohonen 
network of artificial network for character Recognition.

III. Handwritten character recognition system. 
A typical handwritten recognition system consists of pre-
processing, segmentation, feature extraction, classification and 
recognition, and post processing stages. The schematic diagram 
of the proposed recognition system is been given as-

Fig. 5: Overall Model of Implemented System

A.  Image Acquisition of Character
Acquisition is the process of acquiring or capturing the image 
by digital camera or printer image. We can acquire the different 
images, for instance 26 alphabetic characters.

Fig. 6:

B. Pre-Processing
Pre-processing of image is a process to increase the quality of 
image that helps in recognition of handwritten characters.

C. Feature Extraction
Feature extraction is the process of extracting the features of the 
characters so as to use those features in training of the neural 
networks so that they can be used in recognition process by 
referring from the trained neural networks. 

D. Learning
We are using the unsupervised learning with Kohenen network 
which is self-learning process in which the inputs are being 
organised into class and then used in recognition process.

E. Classification
It is the process of classifying the characters after recognition and 
identification of those characters.

IV. Artificial Neural Network Kohenen Network 
The Kohonen Self-Organizing Map (SOM) designed by Tuevo 
Kohonen is a variation of the traditional Artificial Neural Network. 
It is a third generation neural network, meaning that many of 
its functional characteristics are thought to mirror those found 
in biological fact. An SOM consists of a collection of nodes of 
neurons that are each connected to every other node and each 
node has associated with it a set of input weights w. The SOM 
also has associated with it a metric for determining which nodes 
are in the neighbourhood N of a given node. When the network 
is presented with a vector xi at its input, it computes the neural 
response sj of the node j using the formula:
Sj=wj * xi
Normalize both wj and xi before computing the dot product, sj, 
and refer to the node that produces the largest value of s as node 
k. Since the dot product of the normalized wk and xi vectors is 
the cosine of the angle between them, we can conclude that the 
winning node is the one with the weight vector closest to the 
input vector in its spatial orientation. We can then say that node 
k giving the largest s is closest to recognizing the input vector. 
We allow the nodes to learn by applying a Δw to their weights 
using the formula:

(2)Where α, is a constant in the range [0,1] called the learning 
constant. The learning process is applied to the maximum response 
neuron and neurons in its defined neighbourhood. This training 
process can be described by the following algorithm [1]:
1. A Cycle: For Every Input Vector xi

Apply vector input to the network and evaluate the dot products • 
of the normalized weights on each node and a normalized 
input vector. Call these dot products s.
Find the node k with the maximal response sk.• 
Train node k, and all the nodes in some neighbourhood of     • 
k, according to the learning equation above.
Calculate a running average of the angular distance between • 
the values of wk and their associated input vectors.
Decrease the learning rate,• 

2. After Every M Cycles, Called the Period, Decrease the Size of 
the Neighbourhood N.
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3. Repeat steps 1-2 for some finite period of time or until the 
average angular distance. One advantage to this scheme is that 
the system is quite tolerant to changing conditions and inputs. 
The system consistently learns. Moreover the recognition ratio 
is excellent in the proposed system.

V.  Result of all Experiments
The recognition system has been implemented using java. The 
scanned image is taken as dataset/ input and kohenen Network 
architecture is being used for the trained neural network. The 
structure of neural network includes an input layer, and an output 
layer with 26 neurons. A kohenen feature map may be used by 
itself or as a layer of another neural network. A kohenen layer 
is composed of neurons that compete with each other and the 
winner neuron after competing used by kohenen network takes all 
strategy. Inputs are feed into each of the neurons in the kohonen 
layer (from the input layer) for which each neuron determines its 
output according to a weighted sum formula: 
  Output = Σ wij xj
The weights and the inputs are usually normalized which mean that 
the magnitude of the weight and input vectors are set equal to one. 
The neuron with the largest output is winner and has a final output 
of 1. All other neurons in the layer have an output of zero. Different 
input patterns end up with firing different wining neurons. Similar 
or identical input patterns classify to the same output neuron. 
Only winning neurons and their neighbour’s pair in learning for 
a given input pattern [3]. Neural network has been trained using 
known dataset Recognition systems using histogram and 25 zone 
features are built. The number of input nodes is chosen based 
on the number of features. After adequate training the network 
[13], the recognition system was tested using several unknown 
datasets and the results obtained are presented in this section. The 
training and testing data set image are shown in fig. 7 and fig. 8. 
Two approaches with three different ways of feature extraction 
are used for character recognition in the proposed system. The 
three different ways of feature extraction are 54 zones, 65 zonal 
characters and histogram & 25 Zone. The results obtained using 
three different types of feature extraction are summarize below.

Fig. 7: Graph of Recognition Rate of Character Recognition 
System with Different Feature Extraction Methods

Table 1: Recognition Rate of Character Recognition System with 
Different Image Size

Image size 54 zone 65 zonal 
character

Histogram & 
25 zone

60*30 77.30% 87.69% 86.92%

30*45 70.38% 83.46% 88.07%

20*30 68.07% 84.61% 90.00%

Fig. 8: Bar Graph to Compare Different Feature Extraction 
Methods 

VI. Conclusion
So, it is being concluded that the factors discussed afore are mainly 
responsible for affecting the accuracy of the whole process(whether 
increasing or decreasing) but in this paper we focused on increasing 
the accuracy within less time limit. Segmentation process is the 
effective one process which if produces efficient output then may 
succeed to high working recognition and most importantly its 
accuracy by segmenting the handwritten characters and recognized 
them easily through the system but the another process, feature 
extraction may hit the accuracy even up to 100% if being utilized 
with its best method and with the usage of the same method yields 
the recognition rate of 90% in section 5.2 in histogram & 25 zone 
of this paper. Neural network also plays a very effective role in 
spiking the accuracy by use of multilayer neural network for which 
the kohenen neural network system is being used in the paper along 
with the different weight adjustment formulas, as layers being its 
crucial factor are highly responsible for its accuracy and mainly 
accuracy enhances in the hidden layer of the Network. And on 
the other hand feed forward neural networks are also the effective 
networks for recognition system.
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