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I. INTRODUCTION:  

 
Handwritten  Character  Classification  (HCC)  is  the 
process  of  classifying  handwritten  characters  into 
appropriate classes based on the features extracted 
from each character. Handwritten character 
classification can be performed either online or 
offline. A system has been developed for offline HCR 
of Devnagari writing systems using Nearest 
Neighbour Algorithm. A lot of people today are 
trying to write their own HCR (Handwritten 
Character Classification) system or to improve the 
quality of an existing one. This  article  shows  how  
the  use  of  Neural Network  for  development  of  an  
handwritten character   application,  while  achieving  
highest  rate of  classification and good  performance.  
There are three primary processes utilized in most 
character classification systems. The first is the 
representation process  where  giving  the  input  as  a  
character  is  to get  an  image  of  the  character  and  
then  treated  in different ways to achieve a higher 
level form of the data. First,  the  image  should  
undergo some image enhancements such as  
cropping,  reshaping, and  filtering  out  noise,  this  is  
called  image  preprocessing. The raw digitized data 
is then mapped to a higher level by extracting special 
characteristics and patterns of the image. This is 
called feature extraction. Also the process of 
segmentation is also carried out to relate with the 
previous algorithm. The higher  level  image  is  then  
stored  in  some  special way, perhaps in a vector[3].  
 
II. NEURAL NETWORK  
 
Introduction:  
An artificial neural network is a system based on the 
operation of biological neural networks, in other 
words, is an emulation of biological neural system. 
Why would be necessary the implementation of 
artificial neural networks?  Although computing these 
days is truly advanced, there are certain tasks that a 
program made for a common microprocessor unable 
to perform; even so a software implementation of a 
neural network can be made with their advantages 
and disadvantages.  

 
Fig: 2.1: The Mathematical Model 

 
A.  The Mathematical Model:  
When  creating  a  functional  model  of  the  
biological neuron,  there  are  three  basic  
components  of importance.  First, the synapses of the 
neuron are modeled as weights. The strength of the 
connection between an input and a neuron is noted by 
the value of the weight.  Negative weight values 
reflect Inhibitory connections, while positive values 
designate excitatory connections.  The next two 
components model the actual activity within the 
neuron cell.  An adder sums up all the inputs 
modified by their respective weights. This activity is 
referred to as linear combination.  Finally, an 
activation function controls the amplitude of the 
output of the neuron. An acceptable range of output is  
usually  between  0  and  1,  or  -1  and 
1.Mathematically,  this  process  is  described  in  the 
figure.  
 
III. PROPOSED ALGORITHAM:  

 
A.  Nearest Neighbour algorithm:  
Nearest  neighbour  methods  provide  an  important 
data classification tool for recognising object classes  
in pattern recognition domains. The result section will 
show the performance of the two models on their 
recognition rates and compare them with standard 
nearest neighbour models. These are the steps of the 
algorithm:  
 
1.  Stand  on  an  arbitrary  vertex  as  current vertex.  
2.  Find  out  the  lightest  edge  connecting current 
vertex and an unvisited vertex V.  
3.  Set current vertex to V.  
4.  Mark V as visited.  
5.  If all the vertices in domain are visited, then 
terminate.  
6.  Go to step 2.  
The sequence of the visited vertices is the output of 
the algorithm. Algorithm Explanation using Travels 
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leman Example To find  a (reasonably  good) 
Hamiltonian cycle i.e. a closed  trail  containing  
every  node  of  this graph using the Nearest 
Neighbour Algorithm: Choose any starting node – 
let’s say A Consider the arcs which join the node just 
chosen to nodes as yet unchosen. Pick the one with 
minimum weight and add it to the cycle The first arc 
is AD as 4 is the least of 6, 8, 4 and 5 From D, DE is 
chosen  as 5 is the least of 7, 7, and 5 Then EB, BC, 
and finally CA The cycle is ADEBCA which has 
weight 28 (5 + 5 + 6 + 4  +  8)  The  Nearest 
Neighbour  Algorithm is  ‘greedy’ because at each 
stage the immediately best route is chosen,  without  a  
look ahead,  or  back,  to  possible future problems or 
better solutions. 

 
Fig 3. 1.Travelsaleman Example 

 
Fig 3. 2.Nearest point Description in Travelsaleman Example 

 
IV. THE PROPOSED RECOGNITION 

SYSTEM:  
 
In this section, the proposed recognition system is 
described.  A typical handwriting 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 shown in Fig.  
 
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,BMT  

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 operations 
performed on the scanned input image. It essentially 
enhances the image rendering it suitable for 
segmentation.  The various tasks performed on the 
image in pre-processing stage are shown in Fig.2. 
Binarization process converts a gray scale image into 
a binary image using global thresholding technique. 
Detection  of  edges  in  the  binarized  image  using 
sobel  technique,  dilation  the  image  and  filling  the 
holes  present  in it  are  the  operations performed  in 
the  last  two  stages  to  produce  the  pre-processed 
image suitable for segmentation [6]. 

 
c) Segmentation  
In  the  segmentation  stage,  an  image  of sequence  
of  characters  is  decomposed  into  subimages  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  labelling  process.  This labelling 
provides information about number of characters in 
the image. Each individual character is uniformly 
resized into 90X60 pixels for classification and 
recognition stage. d) Proposed Feature Extraction 
Method In this stage, the features of the 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.  Diagonal feature  
extraction  scheme  for  recognizing  off-line 
handwritten  characters  is  proposed  in  this  work. 
Every character image of size 90x 60 pixels is 
divided into 54 equal zones, each of size 10x10 pixels 
(Fig.3.4). The features are extracted from each zone 
pixels by moving along the diagonals of its respective 
10X10 pixels and. 
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Figure 3.4. Procedure for extracting feature from the haracters 
 
e) Classification and Recognition  
The  classification  stage  is  the  decision making part 
of a recognition system and it uses the features  
extracted  in  the  previous  stage.  A  feed forward  
back  propagation  neural  network  having two  
hidden  layers  with  architecture  of  54-100-100-38 
is used to perform the classification. The hidden 
layers  use  log  sigmoid  activation  function,  and  
the output  layer  is  a  competitive  layer,  as  one  of  
the characters  is  to  be  identified.  The  feature  
vector  is denoted as X where X = (f1, f2,…,fd) 
where  f  denotes  features  and  d  is  the  number  of 
zones  into  which  each  character  is  divided.  The 
number of input neurons is determined by length of 
the feature vector d.  The  total  numbers  of 
characters  n  determines  the  number  of  neurons  in 
the output  layer.  The number of neurons in the 
hidden layers is obtained by trial and error. The most 
Compact network is chosen and presented.  
 
V. APPLICATION:  
 
the  area  of  application  for  handwritten  character 
recognition is as given below  
• In ministry of documentary analysis.  
• License checking in RTO office.  
• Passport verification in airline services.  
• Signature analysis in banking.  
• Various field of handwritten word recognition.  
• Handwriting Analysis Environment.  
 
VI. FUTURE SCOPE 

 
The following are some suggestions for future 
research directions.  
1)  In order to improve the overall performance, 
higher abstraction levels are to be used for modeling  
and recognizing the handwriting. This is possible by 
adopting the AI methodologies to the CR field  
2)  HMM is very suitable for modeling the linguistic 
information as well as the shape information  

3)  Design of the training set should be handled 
systematically, rather than putting up the available  
data in  the  set.  Training sets should have 
considerable size and contain random samples, 
including poorly written ones..  
 
CONCLUSION  
 
The above-discussed method has all the 
characteristics that are required for an off-line 
handwritten character system. That is simplicity and 
shortness of calculations. The method was found to 
be extremely reliable in preliminary dataset. The 
method can easily be applied to any application that 
requires handwritten character recognition, regardless 
of its computing power. This is due to the low 
computational requirement.  Thus, the proposed 
algorithm can be implemented on any type of 
software platform. The method can also be applied to 
an on-line system if the coordinate data sent into the 
system can be sent in as a time ordered sequence of 
data. Despite variations in character size, orientation, 
and position, the pattern recognizer system was still 
able to recognize many of the characters. While 2D 
image recognition  is  only  part  of  the  solution  
pattern recognition  can  bring  to  handwriting  
character recognition.  Combined with euclidean 
distance analysis and temporal information, pattern 
recognition look to be a very promising solution. The 
results of this project are hardly new. While pattern 
recognition is a promising solution there are some 
short-term problems.  Conducting  experiments  on 
this  project,  it  became  clear  that  correctly  
training character  for  database;  it  can  be  a  very  
time  and processor  intensive  activity.  This has 
resulted in some researchers advocating ‘lazy 
recognition’ that is offline recognition, not attempting 
to do character recognition in real time. Microsoft has 
also adopted a  strategy  with  its  upcoming  Tablet  
PC  to  do character  recognition  silently  in  the  
background instead of in real time  
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