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Abstract- This paper presents creating the Dynamic Character& pattern Recognition System, in 

which Creating a Character Matrix and a corresponding Suitable Network Structure is key. 

Dynamic character pattern recognition, abbreviated as DCPR, involves computer software 

designed to translate images of handwritten text (assumption-usually captured by a scanner) into 

machine-editable text, or to translate pictures of characters into a standard encoding scheme 

representing them in a matrix format using neural network algorithm- SOM (Self Organizing 

Map - Kohenen) algorithm, Perceptron and BPN algorithms.    The way that SOMs go about 

organizing themselves is by competing for representation of the samples. Neurons are also 

allowed to change themselves by learning to become more like samples in hopes of winning the 

next competition. BPN acronym expands as Back Propagation Network. Back- 

propagation is the most widely algorithm used for classification. The back propagation network 

(BPN) is a layered, feed-forward network that is fully interconnected by layers. The Input from a 

Character Matrix must first be calculated before the processing which is followed by SOM & 

.Back Propagation Algorithm which compromises Training,  Calculating Error, and Modifying 

Weights.   
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I.    INTRODUCTION 

 

Character and Pattern recognition is a field within the area of machine learning and can be 

defined as "the act of taking in raw data and taking an action based on the category of the data".  

As such, it is a collection of methods for supervised learning. 

Off-line handwriting recognition involves the automatic conversion of text in an image I(x,y) into 

letter codes which are usable within computer and text-processing applications. Handwriting 

recognition entails optical character recognition.  

Character and Pattern recognition is the ability of a computer to receive intelligible handwritten 

input. The image of the written text may be sensed "off line" from a piece of paper by optical 

scanning (optical character recognition). Alternatively, the movements of the pen tip may be 

sensed "on line", for example by a pen-based computer screen surface.  

The elements of an on-line handwriting recognition interface typically include: 
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A pen or stylus for the user to write with. A touch sensitive surface, which may be integrated 

with, or adjacent to, an output display. A software application which interprets the movements of 

the stylus across the writing surface, translating the resulting curves into digital text.  

Generally people are able to recognize their own hand-writing or signature at a glance and 

manuscript experts can usually determine the genuineness with almost scientific exactitude. The 

analysis for variations in the handwriting style is useful, for example, in forensic investigations, 

biometrics identification and in thje ancient manuscripts. 

Manuscripts experts often assess the feel of documents very quickly by examining them upside 

down, so the word becomes obscured. The shape of the handwriting is therefore a key ingredient 

in such analysis.However, a model-based statistical approach to off-line signature analyses and 

verification is not yet available. 

Pattern recognition aims to classify data (patterns) based on either a priori knowledge or on 

statistical information extracted from the patterns. The patterns to be classified are usually 

groups of measurements or observations, defining points in an appropriate multidimensional 

space. 

Typical applications are automatic speech recognition, classification of text into several 

categories (e.g. spam/non-spam email messages), the automatic recognition of handwritten postal 

codes on postal envelopes, or the automatic recognition of images of human faces.  

 

II.    CREATING THE DYNAMIC CHARACTER RECOGNITION SYSTEM 

 

Dynamic Character Recognition System recognizes any alpha-numeric characters which can be 

drawn as the input by the user using a mouse in the computer screen which gets trained into a 

particular matrix network using neural network algorithms .The matrixes of each letter of the 

alphabet must be created along with the network structure. It should be necessary to know about 

how to pull the Binary Input Code from the matrix, and how to interpret the Binary Output Code, 

which the computer ultimately produces.  

Character/Pattern Matrixes  

A character/pattern matrix is an array of black and white pixels; black pixels is corresponds to 

vector of 1 and white pixel is corresponds to vector of 0. They are created manually by the user, 

in any size or font imaginable we can use many fonts of the same alphabet under separate 

training sessions.  

 

 
Character/Pattern  Matrix A of Different Fonts 
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III.     NEURAL NETWORK  

 

The Back propagation and self-organized map (SOM) learning algorithms are applied in 

character/pattern recognition. The network of back propagation algorithm is illustrated in  

“Fig. 1”, It consists of a 3-layer fully connected feed forward network. The algorithm is used for 

network having feature maps as inputs and alphanumeric character classes as Outputs. The 

network used in self-organized map (SOM) algorithm is shown in “Fig.2”. In self-organization, 

all the information is stored as weight values, not as output values. 

 

 

 

IV. ARCHITECTURE 

 

 
 

Fig.1. The network used in Back Propagation algorithm. 

 

 

 

 
 

Fig.2. The network used in SOM algorithm. 
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V.    LEARNING MECHANISM 

The back propagation algorithm is used to train classification network with single hidden layer 

for character recognition. The network has input neurons corresponds input(feature) vectors, and 

output neurons, one for each character class. The target vector contains zeros and a single one, 

whose location is a key to the recognized character. The output with the largest value is chosen 

as a key to the recognized character. In this the SOM algorithm is used as a classifier for 

character recognition. It classifies a set of input characters in a number of disjoint classes in such 

a way that the input patterns within each class are all similar to one another. System, The 

learning set and the inputs are as in the previous back propagation system. 

The weights of the neurons are initialized either to small random values. The network must be 

fed a large number of example vectors that represent, as close as possible, the kinds of vectors 

expected during mapping. The examples are usually matched several times as iterations. The 

training works on competitive learning. When a training example is fed to the network, its 

Euclidean distance is calculated. The neuron  

with weight vector which is most similar to the input is called the best matching unit .The 

weights of the best matching unit and neurons close to it in the SOM are adjusted towards the 

input vector. The update formula for a neuron with weight vector Wv(t) is 

Wv(t + 1) = Wv(t) + Θ (v, t) α(t)(D(t) -     Wv(t)),  

Wx(t+1)=Wx(t)+f(x,t) α(t)(I(t)-Wx(t)) 

Where α(t) is a monotonically decreasing learning coefficient and I(t) is the input vector. The 

neighborhood function f (v, t) depends on the lattice distance between the best matching unit and 

neuron x. it is one for all neurons close enough to best matching unit and zero for others. The 

process is repeated for each input vector. The network winds up associating output nodes with 

groups or patterns in the input data set. If these patterns can be named, the names can be attached 

to the associated nodes in the trained net. 

During mapping process, there will be single winning neuron who is winner: the neuron whose 

weight vector lies closest to the input vector. This can be simply computed by calculating the 

Euclidean distance between input vector and weight vector. 

VI.    ADVANTAGES 

 

[1]  This system allows direct mouse drawn   inputs given by the user. 

[2]   This system also allows pre-defined binary  inputs and hence the system could be used by 

the end-user as per their flexibility and convenience. 

[3]  Hence the given pattern will be trained    intoany format almost matching the pattern inthe 

knowledge base. 

[4] This system is flexible with different stylesand fonts. 

[5]  This system allows three different neural network algorithms – SOM, BPN and perceptron. 
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[6]  Hence it can be extended to any optimization procedure. 

 

VII.    CONCLUSION 

 

This paper has successfully applied back propagation and self organizing map algorithms to a 

various application of recognition task. This paper demonstrates how a pattern recognition 

system can be designed. The network was trained several times on various input vectors. In this 

case, training a network on different sets of noisy vectors forced the network to learn how to deal 

with noise, a common problem in the real world. Despite the computational complexity artificial 

neural networks offer several advantages in pattern recognition and classification in the sense of 

emulating adaptive human intelligence to a small extent. 
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