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Abstract— Traditionally we use the term neural network to refer 

to a network or circuit of biological neurons. In modern world 

the term is often used to refer to artificial neural network. 

Although computers Outperform both biological and artificial 

neural systems for tasks based on precise and fast arithmetic 

operations , artificial neural systems represents the promising 

new generation of information processing networks. This paper 

talks about the types of ANN why they are so important in this 

modern world. Architectures, how to train ANN. ANN provides 

a very exciting alternatives and other application which can play 

important role in today’s computer science field. There are some 

Limitations also which are mentioned. Applications of neural 

networks like ANNs in medicine are described, and a detailed 

historical background is provided.  

Index Terms- Conventional, Data Validation, Interpolative 

Recall, Profitability 

I. INTRODUCTION 

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. 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. 

ANNs, like people, learn by example. 

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. 

This is true of ANNs as well. 

The concept of ANN is basically comes from biology where 

neural network plays an important and key role in human 

body. In human body work is done with the help of neural 

network. 

II. DEFINING NEURAL NETWORKS 

An artificial neuron is a device with many inputs and one 

output. The neuron has two modes of operation; the training 

mode and the using mode. In the training mode, the neuron 

can be trained to fire (or not), for particular input patterns. In 

the using mode, when a taught input pattern is detected at the 

input, its related output becomes the current output. If the 

input pattern does not belong in the taught list of input 

patterns, the firing rule is used to determine whether to fire or 

not. 

A more sophisticated neuron is the McCulloch and Pitts 

model (MCP). The difference from the previous model is 

that the inputs are 'weighted', the effect that each input has at 

decision making is dependent on the weight of the particular 

input. The weight of an input is defined as a number which 

when multiplied with the input gives the weighted input. 

These weighted inputs are then added together and if they 

exceed a pre-set threshold value, the neuron fires. In 1943, 

McCulloch and Pitts demonstrated that “because of the all-or-

none character of nervous activity, neural events and the 

relations among them can be treated by means of the 

propositional logic”. They modeled the neuron as a binary 

discrete-time element with excitatory and inhibitory inputs 

and an excitation threshold. The network of such elements 

was the first model to tie the study of neural networks to the 

idea of computation in its modern sense. 

III. FIRING RULES 

The firing rule is an important concept in neural networks and 

accounts for their high flexibility. A firing rule determines how 

one calculates whether a neuron should fire for any input 

pattern. It relates to all the input patterns, not only the ones on 

which the node was trained. 

A simple firing rule can be implemented by using Hamming 

distance technique. The rule goes as follows: 

Take a collection of training patterns for a node, some of which 

cause it to fire (the 1-taught set of patterns) and others which 

prevent it from doing so (the 0-taught set). Then the patterns 

not in the collection cause the node to fire if, on comparison, 

they have more input elements in common with the 'nearest' 

pattern in the 1-taught set than with the 'nearest' pattern in the 

0-taught set. If there is a tie, then the pattern remains in the 

undefined state. 

For example, a 3-input neuron is taught to output 1 when the 

input (X1, X2 and X3) is 111 or 101 and to output 0 when the 

input is 000 or 001. Then, before applying the firing rule, the 

truth table is; [3] 

X1:  0 0 0 0 1 1 1 1 

X2:  0 0 1 1 0 0 1 1 

X3:  0 1 0 1 0 1 0 1 

          

OU

T: 
 0 0 0/1 0/1 0/1 1 0/1 1 

As an example of the way the firing rule is applied, take the 
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pattern 010. It differs from 000 in 1 element, from 001 in 2 

elements, from 101 in 3 elements and from 111 in 2 elements. 

Therefore, the 'nearest' pattern is 000 which belongs in the 0-

taught set. Thus the firing rule requires that the neuron should 

not fire when the input is 001. On the other hand, 011 is 

equally distant from two taught patterns that have different 

outputs and thus the output stays undefined (0/1). 

                         IV. SINGLE LAYER NEURAL NETWORK 

Input is multi-dimensional (i.e. input can be a vector): 

Input x = (I1, I2, .., In) 

Input nodes (or units) are connected (typically fully) to a node 

(or multiple nodes) in the next layer. A node in the next layer 

takes a weighted sum of all its inputs: 

Summed input =  

 

Example 

input x = ( I1, I2, I3) = ( 5, 3.2, 0.1 ). 

Summed input =  = 5 w1 + 3.2 w2 + 0.1 w3 

V. THE BRAIN 

A similar kind of thing happens in neurons in the brain (if 

excitation greater than inhibition, send a spike of electrical 

activity on down the output axon), though researchers 

generally aren't concerned if there are differences between 

their models and natural ones. 

 Big breakthrough was proof that you could wire up 

certain class of artificial nets to form any general-

purpose computer. 

 Other breakthrough was discovery of powerful 

learning methods, by which nets could learn to 

represent initially unknown I-O relationships (see 

previous). 

 

 

                    

 

 

VI. NEURAL NETWORKS VERSUS CONVENTIONAL 

COMPUTERS 

Neural networks take a different approach to problem solving 

than that of conventional computers. Conventional computers 

use an algorithmic approach i.e. the computer follows a set of 

instructions in order to solve a problem. Unless the specific 

steps that the computer needs to follow are known the 

computer cannot solve the problem. That restricts the problem 

solving capability of conventional computers to problems that 

we already understand and know how to solve. But computers 

would be so much more useful if they could do things that we 

don't exactly know how to do. 
Neural networks process information in a similar way the 

human brain does. The network is composed of a large number 

of highly interconnected processing elements (neurons) 

working in parallel to solve a specific problem. Neural 

networks learn by example. They cannot be programmed to 

perform a specific task. The examples must be selected 

carefully otherwise useful time is wasted or even worse the 

network might be functioning incorrectly. The disadvantage is 

that because the network finds out how to solve the problem by 

itself, its operation can be unpredictable. 
On the other hand, conventional computers use a cognitive 

approach to problem solving; the way the problem is to solved 

must be known and stated in small unambiguous instructions. 

These instructions are then converted to a high level language 

program and then into machine code that the computer can 

understand. These machines are totally predictable; if anything 

goes wrong is due to a software or hardware fault. 

Neural networks and conventional algorithmic computers are 

not in competition but complement each other. There are tasks 

are more suited to an algorithmic approach like arithmetic 

operations and tasks that are more suited to neural networks. 

Even more, a large number of tasks, require systems that use a 

combination of the two approaches (normally a conventional 

computer is used to supervise the neural network) in order to 

perform at maximum efficiency. 

                    VII. LEARNING PROCESS 

The memorization of patterns and the subsequent response of 

the network can be categorized into two general paradigms: 

Associative mapping in which the network learns to produce a 

particular pattern on the set of input units whenever another 

particular pattern is applied on the set of input units. The 

associative mapping can generally be broken down into two 

mechanisms:  

 Auto-association: an input pattern is associated with 

itself and the states of input and output units coincide. 

This is used to provide pattern competition, i.e. to 

produce a pattern whenever a portion of it or a 

distorted pattern is presented. In the second case, the 

network actually stores pairs of patterns building an 

association between two sets of patterns. 

 Hetero-association: is related to two recall 

http://en.wikipedia.org/wiki/neurons
http://en.wikipedia.org/wiki/axon
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mechanisms: 

 nearest-neighbor recall, where the output pattern 

produced corresponds to the input pattern stored, 

which is closest to the pattern presented, and 

 

Interpolative recall, where the output pattern is a 

similarity dependent interpolation of the patterns stored 

corresponding to the pattern presented. Yet another 

paradigm, which is a variant associative mapping, is 

classification, i.e. when there is a fixed set of categories 

into which the input patterns are to be classified. 

Regularity detection in which units learn to respond to 

particular properties of the input patterns. Whereas in 

associative mapping the network stores the relationships 

among patterns, in regularity detection the response of each 

unit has a particular 'meaning'. This type of learning 

mechanism is essential for feature discovery and knowledge 

representation. 

 Every neural network possesses knowledge which is 

contained in the values of the connections weights. Modifying 

the knowledge stored in the network as a function of 

experience implies a learning rule for changing the values of 

the weights. 

 

  

Information is stored in the weight matrix W of a neural 

network. Learning is the determination of the weights. 

Following the way learning is performed, we can distinguish 

two major categories of neural networks: 

 Fixed networks in which the weights cannot be 

changed, i.e. dW/dt=0. In such networks, the weights 

are fixed a priori according to the problem to solve. 

 Adaptive networks which are able to change their 

weights, i.e. dW/dt not=0. 

              VIII. USES OF NEURAL NETWORKS 

Neural networks have broad applicability to real world 

business problems. In fact, they have already been 

successfully applied in many industries. 

Since neural networks are best at identifying patterns or 

trends in data, they are well suited for prediction or 

forecasting needs including: 

 sales forecasting 

 industrial process control 

 customer research 

 data validation 

 risk management 

 target marketing 

ANN are also used in the following specific paradigms: 

recognition of speakers in communications; diagnosis of 

hepatitis; recovery of telecommunications from faulty 

software; interpretation of multi meaning Chinese words; 

undersea mine detection; texture analysis; three-dimensional 

object recognition; hand-written word recognition; and facial 

recognition. 

 A. NEURAL NETWORKS IN MEDICINE 

Artificial Neural Networks (ANN) are currently a 'hot' research 

area in medicine and in future probably in next few years they 

will provide widespread applications to biomedical systems. At 

present, the research is mostly on modelling parts of the human 

body and recognizing diseases from various scans (e.g. 

cardiograms, CAT scans, ultrasonic scans, etc.). 

Neural networks are ideal in recognizing diseases using scans 

since there is no need to provide a specific algorithm on how to 

identify the disease. Neural networks learn by example so the 

details of how to recognize the disease are not needed. What is 

needed is a set of examples that are representative of all the 

variations of the disease. The quantity of examples is not as 

important as the 'quantity'. The examples need to be selected 

very carefully if the system is to perform reliably and 

efficiently. 

B. MODELING AND DIAGNOSING THE 

CARDIOVASCULAR SYSTEM 

Neural Networks are used experimentally to model the human 

cardiovascular system. Diagnosis can be achieved by building a 

model of the cardiovascular system of an individual and 

comparing it with the real time physiological measurements 

taken from the patient. If this routine is carried out regularly, 

potential harmful medical conditions can be detected at an 

early stage and thus make the process of combating the disease 

much easier. 

A model of an individual's cardiovascular system must mimic 

the relationship among physiological variables (i.e., heart rate, 

systolic and diastolic blood pressures, and breathing rate) at 

different physical activity levels. If a model is adapted to an 

individual, then it becomes a model of the physical condition of 

that individual. The simulator will have to be able to adapt to 

the features of any individual without the supervision of an 

expert. This calls for a neural network. 

Another reason that justifies the use of ANN technology, is the 

ability of ANNs to provide sensor fusion which is the 

combining of values from several different sensors. Sensor 

fusion enables the ANNs to learn complex relationships among 

the individual sensor values, which would otherwise be lost if 

the values were individually analyzed. In medical modelling 
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and diagnosis, this implies that even though each sensor in a 

set may be sensitive only to a specific physiological variable, 

ANNs are capable of detecting complex medical conditions by 

fusing the data from the individual biomedical sensors.

C. ELECTRONIC NOSES 

ANNs are used experimentally to implement electronic noses. 

Electronic noses have several potential applications in 

telemedicine. Telemedicine is the practice of medicine over 

long distances via a communication link. The electronic nose 

would identify odors in the remote surgical environment. 

These identified odor would then be electronically transmitted 

to another site where an door generation system would 

recreate them. Because the sense of smell can be an important 

sense to the surgeon, tele smell would enhance tele present 

surgery.  

D. INSTANT PHYSICIAN 

An application developed in the mid-1980s called the "instant 

physician" trained an auto associative memory neural network 

to store a large number of medical records, each of which 

includes information on symptoms, diagnosis, and treatment 

for a particular case. After training, the net can be presented 

with input consisting of a set of symptoms; it will then find 

the full stored pattern that represents the "best" diagnosis and 

treatment. 

E. NEURAL NETWORKS IN BUSINESS 

Business is a diverted field with several general areas of 

specialization such as accounting or financial analysis. 

Almost any neural network application would fit into one 

business area or financial analysis.  

There is some potential for using neural networks for business 

purposes, including resource allocation and scheduling. There 

is also a strong potential for using neural networks for 

database mining that is, searching for patterns implicit within 

the explicitly stored information in databases. Most of the 

funded work in this area is classified as proprietary. Thus, it is 

not possible to report on the full extent of the work going on. 

Most work is applying neural networks, such as the Hopfield-

Tank network for optimization and scheduling. 

F. MARKETING 

There is a marketing application which has been integrated 

with a neural network system. The Airline Marketing 

Tactician (a trademark abbreviated as AMT) is a computer 

system made of various intelligent technologies including 

expert systems. A feed forward neural network is integrated 

with the AMT and was trained using back-propagation to 

assist the marketing control of airline seat allocations. The 

adaptive neural approach was amenable to rule expression. 

Additionally, the application's environment changed rapidly 

and constantly, which required a continuously adaptive 

solution. The system is used to monitor and recommend 

booking advice for each departure. Such information has a 

direct impact on the profitability of an airline and can provide 

a technological advantage for users of the system. [Hutchison 

& Stephens, 1987] 

While it is significant that neural networks have been applied 

to this problem, it is also important to see that this intelligent 

technology can be integrated with expert systems and other 

approaches to make a functional system. Neural networks were 

used to discover the influence of undefined interactions by the 

various variables. While these interactions were not defined, 

they were used by the neural system to develop useful 

conclusions. It is also noteworthy to see that neural networks 

can influence the bottom line. 

G. CREDIT EVALUATION 

The HNC Company, founded by Robert Hecht-Nielsen, has 

developed several neural network applications. One of them is 

the Credit Scoring system which increase the profitability of 

the existing model up to 27%. The HNC neural systems were 

also applied to mortgage screening. A neural network 

automated mortgage insurance underwriter system was 

developed by the Nestor Company. This system was trained 

with 5048 applications of which 2597 were certified. The data 

related to property and borrower qualifications. In a 

conservative mode the system agreed on the underwriters on 

97% of the cases. In the liberal model the system agreed 84% 

of the cases. This is system run on an Apollo DN3000 and used 

250K memory while processing a case file in approximately 1 

sec. 

IX. LIMITATIONS 

The various Limitations of ANN are:- 

 

1) ANN is not a daily life general purpose problem solver.  

2) There is no structured methodology available in ANN.  

3) There is no single standardized paradigm for ANN 

development.  

4) The Output Quality of an ANN may be unpredictable.  

5) Many ANN Systems does not describe how they solve 

problems.  

6) Black box Nature  

7) Greater computational burden.  

8) Proneness to over fitting.  

9) Empirical nature of model development.  

X. CONCLUSION 

This computer world have a lot to gain and learn from neural 

networks. The neural networks are very much flexible and 

powerful due to their ability to learn. No need to understand the 

internal mechanism of the task. 

Parallel Processing is more needed in this present time because 

with the help of parallel processing only we can save more and 

more time and money in any work related to computers and 

robots.  

Perhaps the most exciting aspect of neural networks is the 

possibility that someday 'conscious' networks might be 
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produced. There is a number of scientists arguing that 

consciousness is a 'mechanical' property and that 'conscious' 

neural networks are a realistic possibility. 

Thus with more advancement in technology neural networks 

will get more and more highly structured performing large 

tasks. They are the future of the computing world. 

REFERENCES 

[1].An introduction to neural computing. Alexander, I. and 

Morton, H. 2nd edition 

[2].Neural Networks at Pacific Northwest National 

Laboratory 

http://www.emsl.pnl.gov:2080/docs/cie/neural/neural.homepa

ge.html  

[3].Artificial Neural Networks in Medicine 

http://www.emsl.pnl.gov:2080/docs/cie/techbrief/NN.techbrie

f.ht 

[4].Industrial Applications of Neural Networks (research 

reports Esprit, I.F.Croall, J.P.Mason) 

[5].A Novel Approach to Modelling and Diagnosing the 

Cardiovascular System 

http://www.emsl.pnl.gov:2080/docs/cie/neural/papers2/keller.

wcnn95.abs.html  

[6].Electronic Noses for Telemedicine 

http://www.emsl.pnl.gov:2080/docs/cie/neural/papers2/keller.

ccc95.abs.html 

[7].An Introduction to Computing with Neural Nets (Richard 

P. Lipmann, IEEE ASSP Magazine, April 1987)  

[8].A Comprehensive Study of Artificial Neural Networks , 

Volume 2, Issue 10, October 2012 ISSN: 2277 128X, ijarcsse. 

 


