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ABSTRACT 

 
Among the various frameworks in which pattern recognition has been traditionally formulated, the 

statistical approach has been most intensively studied and used in practice. More recently, artificial 

neural network techniques theory have been receiving increasing attention. The design of a 

recognition system requires careful attention to the following issues: definition of pattern classes, 

sensing environment, pattern representation, feature extraction and selection, cluster analysis, 

classifier design and learning, selection of training and test samples, and performance evaluation. In 

spite of almost 50 years of research and development in this field, the general problem of recognizing 

complex patterns with arbitrary orientation, location, and scale remains unsolved. New and emerging 

applications, such as data mining, web searching, retrieval of multimedia data, face recognition, and 

cursive handwriting recognition, require robust and efficient pattern recognition techniques. 
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INTRODUCTION 

 

The term neural network was traditionally 

used to refer to a network or circuit of 

biological neurons. The modern usage of the 

term often refers to artificial neural networks, 

which are composed of artificial neurons or 

nodes. Thus the term has two distinct usages: 

 

1. Biological neural networks are made 

up of real biological neurons that are 

connected or functionally related in a 

nervous system. In the field of 

neuroscience, they are often identified 

as groups of neurons that perform a 

specific physiological function in 

laboratory analysis. 

2. Artificial neural networks are 

composed of interconnecting artificial 

neurons (programming constructs that 

mimic the properties of biological 

neurons). 

Artificial neural networks may either be used 

to gain an understanding of biological neural 

networks, or for solving artificial intelligence 

problems without necessarily creating a model 

of a real biological system. The real, biological 

nervous system is highly complex: artificial 

neural network algorithms attempt to abstract 

this complexity and focus on what may 

hypothetically matter most from an 

information processing point of view. Good 

performance (e.g. as measured by good 

predictive ability, low generalization error), or 

performance mimicking animal or human error 

patterns, can then be used as one source of 

evidence towards supporting the hypothesis 

that the abstraction really captured something 

important from the point of view of 

information processing in the brain. Another 

incentive for these abstractions is to reduce the 

amount of computation required to simulate 

artificial neural networks, so as to allow one to 
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experiment with larger networks and train 

them on larger data sets. 

 

In the brain, spontaneous order appears  to 

arise out of decentralized networks of simple 

units (neurons).Neural network theory has 

served both to better identify how the neurons 

in the brain function and to provide the basis 

for efforts to create artificial intelligence. The 

preliminary theoretical base for contemporary 

neural networks was independently proposed 

by Alexander Bain (2013) and William James 

(2010). In their work, both thoughts and body 

activity resulted from interactions among 

neurons within the brain. 

 

For Bain, every activity led to the firing of a 

certain set of neurons. When activities were 

repeated, the connections between those 

neurons strengthened. According to his theory, 

this repetition was what led to the formation of 

memory. The general scientific community at 

the time was skeptical of Bain’s theory 

because it required what appeared to be an 

inordinate number of neural connections  

within the brain. It is now apparent that the 

brain is exceedingly complex and that the 

same brain “wiring” can handle multiple 

problems and inputs. 

 

James’s theory was similar to Bain’s; 

however, he suggested that memories and 

actions resulted from electrical currents 

flowing among the neurons in the brain. His 

model, by focusing on the flow of electrical 

currents, did not require individual neural 

connections for each memory or action. 

 

Neural network research stagnated after the 

publication of research of machine learning 

research by Minsky and Papert (1969). They 

discovered two key issues with the 

computational machines that processed neural 

networks. The first issue was that single-layer 

neural networks were incapable of processing 

the exclusive-or circuit. The second significant 

issue was that computers were not 

sophisticated enough to effectively handle the 

long run time required by large neural 

networks. Neural network research slowed 

until computers achieved greater processing 

power. Also key in later advances was the 

back propogation algorithm which effectively 

solved the exclusive-or problem (Werbos 

1975). 

 

The cognitron (1975) designed by Kunihiko 

Fukushima was an early multilayered neural 

network with a training algorithm. The actual 

structure of the network and the methods used 

to set the interconnection weights change from 

one neural strategy to another, each with its 

advantages and disadvantages. Networks can 

propagate information in one direction only, or 

they can bounce back and forth until self- 

activation at a node occurs and the network 

settles on a final state. The ability for bi- 

directional flow of  inputs between 

neurons/nodes was produced with the 

Hopfield's network (1982), and specialization 

of these node layers for specific purposes was 

introduced through the first hybrid network. 

 

NEURAL NETWORKS AND 

COMPUTERS 

 

Neural networks, as used in artificial 

intelligence, have traditionally been viewed as 

simplified models of neural processing in the 

brain, even though the relation between this 

model and brain biological architecture is 

debated, as little is known about how the brain 

actually works. 

 

A subject of current research in theoretical 

neuroscience is the question surrounding the 

degree of complexity and the properties that 

individual neural elements should have to 

reproduce something resembling animal 

intelligence.Historically, computers evolved 
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from the von Neumann architecture, which is 

based on sequential processing and execution 

of explicit instructions. On the other hand, the 

origins of neural networks are based on efforts 

to model information processing in biological 

systems, which may rely largely on parallel 

processing as well as implicit instructions 

based on recognition of patterns of 'sensory' 

input from external sources. In other words, at 

its very heart a neural network is a complex 

statistical processor (as opposed to being 

tasked to sequentially process and execute). 

 

Neural coding is concerned with how sensory 

and other information is represented in the 

brain by neurons. The main goal of studying 

neural coding is to characterize the 

relationship between the stimulus and the 

individual or ensemble neuronal responses and 

the relationship among electrical activity  of 

the neurons in the ensemble. It is thought that 

neurons can encode both digital and analog 

information. 

 

NEURAL NETWORKS AND 

ARTIFICIAL INTELLIGENCE 

 

A neural network (NN), in the case of artificial 

neurons called artificial neural network (ANN) 

or simulated neural network (SNN), is an 

interconnected group of natural or artificial 

neurons that uses a mathematical or 

computational model for information 

processing based on a connectionist approach 

to computation. In most cases an ANN is an 

adaptive system that changes its structure 

based on external or internal information that 

flows through the network. 

 

In more practical terms neural networks are 

non-linear statistical data modelling or 

decision making tools. They can be used to 

model complex relationships between inputs 

and outputs or to find patterns in 

data.However, the paradigm of neural 

networks - i.e., implicit, not explicit , learning 

is stressed - seems more to correspond to some 

kind of natural intelligence than to the 

traditional symbol-based Artificial 

Intelligence, which would stress, instead, rule- 

based learning. 

 

PATTERN RECOGNITION 

 
Automatic (machine) recognition, description, 

classification, and grouping of patterns are 

important problems in a variety of engineering 

and scientific disciplines such as biology, 

psychology, medicine, marketing, computer 

vision, artificial intelligence, and remote 

sensing. A pattern could be a fingerprint 

image, a handwritten cursive word, a human 

face, or a speech signal. Given a pattern, its 

recognition/classification may consist of one 

of the following two tasks: 1) supervised 

classification (e.g., discriminant analysis) in 

which the input pattern is identified as a 

member of a predefined class, 2) unsupervised 

classification (e.g., clustering) in which the 

pattern is assigned to a hitherto unknown  

class. The recognition problem here is being 

posed as a classification or categorization task, 

where the classes are either defined by the 

system designer (in supervised classification) 

or are learned based on the similarity of 

patterns (in unsupervised classification).These 

applications include data mining (identifying a 

“pattern”, e.g., correlation, or an outlier in 

millions of multidimensional patterns), 

document classification (efficiently searching 

text documents), financial forecasting, 

organization and retrieval of multimedia 

databases, and biometrics. The rapidly 

growing and available computing power,  

while enabling faster processing of huge data 

sets, has also facilitated the use of elaborate 

and diverse methods for data analysis and 

classification. At the same time, demands on 

automatic pattern recognition systems are 

rising enormously due to the availability of 
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large databases and stringent performance 

requirements (speed, accuracy, and cost). The 

design of a pattern recognition system 

essentially involves the following three 

aspects: 1) data acquisition and preprocessing, 

2) data representation, and 3) decision making. 

The problem domain dictates the choice of 

sensor(s), preprocessing technique, 

representation scheme, and the decision 

making model. It is generally agreed that a 

well-defined and sufficiently constrained 

recognition problem (small intraclass 

variations and large interclass variations) will 

lead to a compact pattern representation and a 

simple decision making strategy. Learning 

from a set of examples (training set) is an 

important and desired attribute of most pattern 

recognition systems. The four best known 

approaches for pattern recognition are: 1) 

template matching, 2) statistical classification, 

3) syntactic or structural matching, and 4) 

neural networks. 

 

ARTIFICIAL NEURAL NETWORKS 

 
The main characteristics of neural networks 

are that they have the ability to learn complex 

nonlinear input-output relationships, use 

sequential training procedures, and adapt 

themselves to the data. The most commonly 

used family of neural networks for pattern 

classification tasks [2] is the feed-forward 

network, which includes multilayer perceptron 

and Radial-Basis Function (RBF) networks. 

Another popular network is the Self- 

Organizing Map (SOM), or Kohonen-Network 

[3], which is mainly used for data clustering 

and feature mapping. The learning process 

involves updating network architecture and 

connection weights so that a network can 

efficiently perform          a specific 

classification/clustering task. The increasing 

popularity of neural network models to solve 

pattern recognition problems has been 

primarily due to their seemingly low 

dependence on domain-specific knowledge 

and due to the availability of efficient learning 

algorithms for practitioners to use. Artificial 

neural networks (ANNs) provide a new suite 

of nonlinear algorithms for feature extraction 

(using hidden layers) and classification (e.g., 

multilayer perceptrons). In addition, existing 

feature extraction and classification algorithms 

can also be mapped on neural network 

architectures for efficient (hardware) 

implementation. An ANN is an information 

processing paradigm that is inspired by the 

way biological nervous systems, such as the 

brain, process information. The key element of 

this paradigm is the novel structure of the 

information processing system. It is composed 

of a large number of highly interconnected 

processing elements (neurons) working in 

unison to solve specific problems. An ANN is 

configured for a specific application, such as 

pattern recognition or data classification, 

through a learning process. Learning in 

biological systems involves adjustments to the 

synaptic connections that exist between the 

neurons. 

 

CONCLUSION 

 
While investigating the works chronologically 

we have noticed that though there are some 

merits and demerits of each individual work 

the application of ANN in each pattern 

recognition case always performed better 

result than that of without implementing ANN. 

The accuracy level of forecasting on the basis 

of present data set (experience) was always 

better. 
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