
Abstract
This report is an introduction to Artificial Neural Networks. The 
various types of neural networks are explained and demonstrated, 
applications of neural networks like ANNs in face recognition 
is described, and a detailed historical background is provided. 
The connection between the artificial and the real thing is also 
investigated and explained. Finally, the applications of neural 
Networks.

I. Introduction
Throughout the years, the computational changes have brought 
growth to new technologies. Such is the case of artificial neural 
networks, that over the years, they have given various solutions 
to the industry. Designing and implementing intelligent systems 
has become a crucial factor for the innovation and development of 
better products for society. Such is the case of the implementation 
of artificial life as well as giving solution to interrogatives that 
linear systems are not able resolve.
An Artificial Neural Network (ANN) is an information processing 
paradigm that is inspired by the way biological nervous systems, 
such as the brain, process information. A trained neural network 
can be thought of as an “expert” in the category of information 
it has been given to analyze. This expert can then be used to 
provide projections given new situations of interest and answer 
“what if” questions.

II. Use of neural networks
1. Adaptive learning: An ability to learn how to do tasks based 

on the data given for training or initial experience. 
2. Self-Organization: An ANN can create its own organization or 

representation of the information it receives during learning 
time. 

3. Real Time Operation: ANN computations may be carried out 
in parallel, and special hardware devices are being designed 
and manufactured which take advantage of this capability. 

4. Fault Tolerance via Redundant Information Coding: Partial 
destruction of a network leads to the corresponding degradation 
of performance. However, some network capabilities may 
be retained even with major network damage. 

III. Types of Neural Networks

A. Feed Forward Neural Network
A feed-forward network is a simple neural network which consists 
of an input layer, an output layer and one or more layers of neurons. 
The power of the network is found in the group behaviour of the 
connected neurons as it evolves through evaluation of its output 
by reviewing its input and deciding whether the information pulled 
in is enough to warrant a response or an “output.”

                               
Fig.1 :

B. Feedback Neural Network 
The feedback network feeds information back into itself and is 
well suited to solve optimization problems. Instead of deciding 
the best output response, the output goes back into the network to 
achieve the best-evolved results internally. Internal system error 
corrections use feedback ANNs.

                      
Fig. 2 :

C. Multilayer Neural Network
A network as this doesn’t contain any neurons that are connected 
to themselves or any others earlier in the system. This makes it 
easy to train, but there are certain limitations - it cannot accomplish 
any given assignment. XOR-problem which was impossible to 
solve without another layer of neurons. The solution to this was 
multilayer-network .

              
Fig. 3 :

D. Recurrent Neural Network
A recurrent neural network (RNN) is a class of neural network 
where connections between units form a directed cycle. This creates 
an internal state of the network which allows it to exhibit dynamic 
temporal behaviour. Unlike feed forward neural networks, RNN 
can use their internal memory to process arbitrary sequences of 
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inputs.

Fig. 4 :

E. Hopfield Neural Network 
The Hopfield neural network is trained with a special algorithm that 
teaches it to learn to recognize patterns. The Hopfield network will 
indicate that the pattern is recognized by echoing it back. Hopfield 
neural networks are typically used for pattern recognition.

                     
Fig. 5 :

F. Radial Basis Function (RBF) Network
A feed forward network with an input layer, output layer and a 
hidden layer. The hidden layer is based on a radial basis function. 
The RBF generally used is the Gaussian function. Several RBF’s 
in the hidden layer allow the RBF network to approximate a more 
complex activation function than a typical feed forward neural 
network. RBF networks are used for pattern recognition. They 
can be trained using genetic, annealing or one of the propagation 
techniques. 

           
Fig. 6 :

IV. Application of Neural Networks in real life

A. Face Recognition

Face Recognition is the inherent capability of human beings. 
Identifying a person by face is one of the most fundamental human 
functions since time immemorial. Artificial Neural Networks 
(ANN) is an attempt to simulate human brain; hence this method 
is named artificial neural networks. Neural networks, which are 
inspired from the studies of biological nervous systems, have 
recently been used for various applications, due to the distributed 
computing fashion over a large number of simple processing units 
(Neurons). These neurons of nodes, which are simple, non-linear 
computational elements, are connected by links with variable 
weights.

B. Basic Concept of Recognition
Recognition is regarded as a basic attribute of human beings, 
as well as other living organisms. A pattern is the description 
of an object to be recognized. Recognition of concrete pattern 
by human beings may be considered as psycho physiological 
problem, which involve a relationship between persons and 
physical stimulus. When a person received or pattern, he makes 
an inductive inference and associate this perception with some 
general concepts which he has derived from his prior experience. 
Human recognition is really a question of estimating the relative 
odds that the input data can be associated with one of the known 
set statistical objects, which depend on our past experience and 
which from clues and past information for recognition.

C. Task of recognition
Face recognition is one of the pattern recognition systems. Pattern 
recognition can be defined as the categorization of input data into 
identifiable classes via the extraction of significant features or 
attributes of the data from the background of irrelevant details.

D. Selection of facial marks
Looking at the side profile of the human face, certain points can be 
readily selected on the face profile, which when correctly identified 
may help in extracting certain characteristics features for that 
particular face. Out of these, five facial marks are independent 
of each other, while the points
(3) FOREHEAD POINT is a reflection of point no. (2) CHIN 
POINT. Through point no. (1) NOSE POINT.
 
Making of this point helps identifying the start of the profile. It 
is seen that these points do not change with age. Therefore, five 
points have been selected for the extraction of various feature 
measurements for identification purposes. These points have been 
named as under.
1. Nose point 
2. Chin point 
3. Forehead point
4. Bridge point
5. Upper lip point 
It may be seen that the point 5 is soft tissue point and it is rather 
difficult to extract them accurately. This position will be dependent 
on the facial expression of the person at the time when photographs 
are taken (i.e. smiling, laughing, and frowning).

E. Network for face recognition
A set of 12 features vectors have been extracted from each • 
facial pattern and the training of the neutral network is 
carried out with a set of four (4) facial photographs. Thus the 
network is conFig.d with 12 input nodes and 4 output nodes. 
Two network topologies are used one the BP not having input 
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to hidden layer and hidden to output layer connections and 
the IO net with additional direct input to output connection. 
Instead of training the network with 12 dimensional feature 
vector directly, we have used a different feature vector. 
 This was done because it was observed that the 
network was more stable when trained with this 
differential data rather than the absolute values. 
 The order of variation in facial features is very 
small when compared to the absolute values 
hence the network cannot differentiate between 
feature vectors if the absolute values are chosen. 
This clearly shows that the network is dependent on the nature 
of input data and thus pre-processing is an essential step for 
neural classification

F. Algorithm
First we have to take the BMP image which is to be 1. 
recognized.
The BMP image is converted into the RAW image.2. 
From the RAW image we would calculate six facial distances 3. 
and six facial angles. Normalize these twelve inputs.
These collection of Twelve input’s called Twelve input 4. 
parameters. Then training starts.
From these twelve inputs the weights to the links between 5. 
the Input layer and the Hidden layer are calculated. these Are 
stored in matrix 12*7 called Random Matrix W.
From these twelve inputs and weights we found out Hidden 6. 
layer parameters are calculated.
Similarly from Hidden layer parameters the weights to the 7. 
links between hidden layer and output layer are calculated. 
These outputs are compared with Target Matrix using Forward 
propagation algorithms.
If desired accuracy is not then we have to feedback using 8. 
Back propagation Algorithm. In this process all weights to 
links are adjusted to reduce error.
Error is compared with Target matrix if desired output then 9. 
we fix the present values as output values. This may requires 
thousands of iterations.

G. Result
This application recognizes faces belongs to same person at very 
simple. It requires only his side profile photo. If any person did 
any crime and now he grown beard or grown moustaches or any 
change made by him in his face to escape. This paper recognizes 
him. So it can be used be used in criminal identification. This is 
the major application of this paper. The main heart of this paper 
is RAW image form the RAW image it calculates the inputs. 
With the front profile it is very difficult to recognize to do this 
we have to do a lot of things that may require costly hardware 
devices Scanners, Sensors etc. This requires only side photo with 
bmp format. The front profile recognition is difficult than the side 
profile because the photo is two dimensional it is not possible to 
calculate the input layer parameters from the front profile. By 
the side profile face is appeared as a convex shapes with nose 
projected to outside so we can easily calculates the distances and 
angles with making nose as an origin.

V. Historical Background of Neural Networks
The original inspiration for the term Artificial Neural Network 
came from examination of central nervous systems and their 
neurons, axons, dendrites and synapses which constitute the 
processing elements of biological neural networks investigated 

by neuroscience. In an artificial neural network, simple artificial 
nodes, variously called “neurons”, “processing elements” PEs 
or “units”, are connected together to form a network of nodes 
mimicking the biological neural networks - hence the term 
“artificial neural network”. 
Because neuroscience is still full of unanswered questions and 
since there are many levels of abstraction and therefore, many 
ways to take inspiration from the brain, there is no single formal 
definition of what an artificial neural network is. Most would agree 
that it involves a network of simple processing elements which can 
exhibit complex global behavior determined by the connections 
between the processing elements and element parameters. While 
an artificial neural network does not have to be adaptive per se, its 
practical use comes with algorithms designed to alter the strength 
weights of the connections in the network to produce a desired 
signal flow. 
These networks are also similar to the biological neural networks in 
the sense that functions are performed collectively and in parallel 
by the units, rather than there being a clear delineation of subtasks 
to which various units are assigned see also connectionism. 
Currently, the term Artificial Neural Network ANN tends to refer 
mostly to neural network models employed in statistics, cognitive 
psychology and artificial intelligence. Neural network models 
designed with emulation of the central nervous system CNS in 
mind are a subject of theoretical neuroscience and computational 
neuroscience. 
In modern software implementations of artificial neural networks, 
the approach inspired by biology has been largely abandoned for a 
more practical approach based on statistics and signal processing. 
In some of these systems, neural networks or parts of neural 
networks such as artificial neurons are used as components in larger 
systems that combine both adaptive and non-adaptive elements. 
While the more general approach of such adaptive systems is more 
suitable for real-world problem solving, it has far less to do with 
the traditional artificial intelligence connectionist models. What 
they do have in common, however, is the principle of non-linear, 
distributed, parallel and local processing and adaptation. 

VI. Applications for Neural Networks
Neural networks are applicable in virtually every situation in which a 
relationship between the predictor variables (independents, inputs) 
and predicted variables (dependents, outputs) exists, even when 
that relationship is very complex and not easy to articulate in the 
usual terms of “correlations” or “differences between groups.” A 
few representative examples of problems to which neural network 
analysis has been applied successfully are:
A. Detection of medical phenomena. A variety of health-

related indices (e.g., a combination of heart rate, levels 
of various substances in the blood, respiration rate) can 
be monitored. The onset of a particular medical condition 
could be associated with a very complex (e.g., nonlinear 
and interactive) combination of changes on a subset of the 
variables being monitored. Neural networks have been used 
to recognize this predictive pattern so that the appropriate 
treatment can be prescribed.

B. Stock market prediction. Fluctuations of stock prices and stock 
indices are another example of a complex, multidimensional, 
but in some circumstances at least partially-deterministic 
phenomenon. Neural networks are being used by many 
technical analysts to make predictions about stock prices 
based upon a large number of factors such as past performance 
of other stocks and various economic indicators.
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C. Credit assignment. A variety of pieces of information are 
usually known about an applicant for a loan. For instance, 
the applicant’s age, education, occupation, and many other 
facts may be available. After training a neural network on 
historical data, neural network analysis can identify the most 
relevant characteristics and use those to classify applicants 
as good or bad credit risks.

D. Monitoring the condition of machinery. Neural networks 
can be instrumental in cutting costs by bringing additional 
expertise to scheduling the preventive maintenance of 
machines. A neural network can be trained to distinguish 
between the sounds a machine makes when it is running 
normally (“false alarms”) versus when it is on the verge of 
a problem. After this training period, the expertise of the 
network can be used to warn a technician of an upcoming 
breakdown, before it occurs and causes costly unforeseen 
“downtime.”

E. Engine management. Neural networks have been used to 
analyse the input of sensors from an engine. The neural 
network controls the various parameters within which the 
engine functions, in order to achieve a particular goal, such 
as minimizing fuel consumption.
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