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1. Abstract 

Biological neurons processes information and pass it to the next one; Artificial neural network,  is the branch of 

science, inspired by the way biological nervous systems, such as the brain, process information and aims at realizing 

this  function of biological neurons to make a network of artificial neurons which can accept, process and transfer 

stimuli or information to the next neuron in the same way as is done in a human body where neurons receive 

information, process it and pass it on to the next neuron across the synapse- gap between two neurons. The 

development of artificial neurons. Artificial neural networks are algorithms that can be used to perform nonlinear 

statistical modeling and provide a new alternative to logistic regression. NN is used for a wide range of applications 

like in speech recognition, and in evaluating stock market performance.This paper presents an overview of neural 

networks and their applications. 

2. Introduction 

What is a neuron?  

The neuron or nerve cell is the basic unit of the nervous system. Its main function is to receive information  and 

conduct this information in the form of electrical impulses from one part to another. 

Parts of neuron :-                                                                                                         

Dendrite : they are thread like and emerges from the cell body and their function is to receive information .                                                                                                                                 

Cell body (soma) : It is also known as cell body and contains the nucleus and cytoplasm and it coordinates the 

metabolic activity of the neuron. Soma is the enlarged part of a neuron that looks a lot like other cells.                                                                 

Axon :  it appears as if a  tail is attached to a neuron cell which is one of the major and most significant  structures of 

nerve cells in the body. It's the part of neuron through which the information travels in the form of impulse.                                                                                 

Nerve ending : at this part the electrical impulse is converted into a chemical signal for transmission through 

synapse. 
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Structure of neuron 

 

What is an artificial Neural Network?                                                                        

It  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.. It is made up of a large number of interconnected 

processing elements called neurons, working together to solve certain  problems. 

 

 

3. Historical Background 

The history of neural networks that was described above can be divided into several periods: 

First Attempts: There were some initial simulations using formal logic. McCulloch and Pitts (1943) developed 

models of neural networks based on their understanding of neurology. These models made several assumptions 

about how neurons worked. Their networks were based on simple neurons which were considered to be binary 

devices with fixed thresholds. The results of their model were simple logic functions such as "a or b" and "a and b". 

Another attempt was by using computer simulations. Two groups (Farley and Clark, 1954; Rochester, Holland, 

Haibit and Duda, 1956). The first group (IBM reserchers) maintained closed contact with neuroscientists at McGill 

University.  

Promising & Emerging Technology: Not only was neroscience influential in the development of neural networks, 

but psychologists and engineers also contributed to the progress of neural network simulations. Rosenblatt (1958) 

stirred considerable interest and activity in the field when he designed and developed the Perceptron. The Perceptron 

had three layers with the middle layer known as the association layer.This system could learn to connect or associate 

a given input to a random output unit. 
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Period of Frustration & Disrepute: In 1969 Minsky and Papert wrote a book in which they generalised the 

limitations of single layer Perceptrons to multilayered systems. In the book they said: "...our intuitive judgment that 

the extension (to multilayer systems) is sterile". The significant result of their book was to eliminate funding for 

research with neural network simulations. The conclusions supported the disenhantment of reserchers in the field. 

As a result, considerable prejudice against this field was activated.  

Innovation:  During this period several paradigms were generated which modern work continues to 

enhance.Grossberg's (Steve Grossberg and Gail Carpenter in 1988) influence founded a school of thought which 

explores resonating algorithms. They developed the ART (Adaptive Resonance Theory) networks based on 

biologically plausible models. Anderson and Kohonen developed associative techniques independent of each other. 

Klopf (A. Henry Klopf) in 1972, developed a basis for learning in artificial neurons based on a biological principle 

for neuronal learning called heterostasis. Werbos (Paul Werbos 1974) developed and used the back-propagation 

learning method, however several years passed before this approach was popularized. Back-propagation nets are 

probably the most well known and widely applied of the neural networks today. In essence, the back-propagation 

net. is a Perceptron with multiple layers, a different thershold function in the artificial neuron, and a more robust and 

capable learning rule. 

Amari (A. Shun-Ichi 1967) was involved with theoretical developments: he published a paper which established a 

mathematical theory for a learning basis (error-correction method) dealing with adaptive patern classification. While 

Fukushima (F. Kunihiko) developed a step wise trained multilayered neural network for interpretation of 

handwritten characters. The original network was published in 1975 and was called the Cognitron.  

Re-Emergence: Progress during the late 1970s and early 1980s was important to the re-emergence on interest in the 

neural network field. Several factors influenced this movement. For example, comprehensive books and conferences 

provided a forum for people in diverse fields with specialized technical languages, and the response to conferences 

and publications was quite positive. The news media picked up on the increased activity and tutorials helped 

disseminate the technology. Academic programs appeared and courses were inroduced at most major Universities 

(in US and Europe). Attention is now focused on funding levels throughout Europe, Japan and the US and as this 

funding becomes available, several new commercial with applications in industry and finacial institutions are 

emerging.  

Today: Significant progress has been made in the field of neural networks-enough to attract a great deal of attention 

and fund further research. Advancement beyond current commercial applications appears to be possible, and 

research is advancing the field on many fronts. Neurally based chips are emerging and applications to complex 

problems developing. Clearly, today is a period of transition for neural network technology. 

3. Features of Artificial Neural Networks 

1) Parallel processing and GPU support for increasing the speed of training.                                                                              

2) Unsupervised networks, together with competitive layers and self-organizing maps.                    

3) Another feature of NN is it learns by examples.                                                                                

4) It has the ability to simplify and hence can forecast new results from earlier trends.                     

5) NN show mapping potential, i.e. they can map input patterns to their related output patterns. 
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4. Neural Network Architectures 

Generally ANN structures can be represented using directed graph.We Know that graph consists of set V of vertices 

and a set E of edges.When a direction is assigned to each edge,then the graph is called directed.The vertices of the 

graph may represent neurons and the edges represent the weights attached to the synaptic links.There are different 

types of network architectures as given below : 

• feed-forward   

• feedback     

• Recurrent  

4.1) Feedforward Neural Network:  

The feedforward neural network was the first and simplest type of artificial neural network devised. In this network, 

the information moves in only one direction, forward, from the input nodes, through the hidden nodes (if any) and to 

the output nodes. There are no cycles or loops in the network 

 

INPUT LAYER   OUTPUT LAYER 

4.2) Feedback Neural Network: 

It can have signals going in both directions through introducing loops in the network. These types of  networks are 

very powerful and they can get highly complicated. These types of networks are highly  dynamic; state changes 

continuously in anticipation of the  equilibrium point. They maintain this equilibrium state and when the input 

changes, another new equilibrium is found.  
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4.3) Recurrent Neural Network 

Recurrent networks are different from feed forward network as there is as a minimum one feedback loop. Therefore, 

in this type of networks,for instance there could be single layer with feedback connections and in addition, there 

could be neurons with self-feedback  connections which means that the output of neuron is given back into itself as 

input.  

 

5.  Advantages 

Neural network with their remarkable ability to derive meaning from complicated or imprecise data,ca n be used to 

extract pateerns and detect trends that are too complex to be noticed by either  human or other computer techniques . 

Organic Learning 

Neural networks -- within the bounds of their data inputs and initial conditions -- can learn organically. They aren't 

limited entirely by what's been given to them in an expert system. Neural networks can generalize from their inputs, 

which makes them valuable for robotics and pattern recognition systems and for large-scale data analysis. 

Nonlinear Data Processing 

Nonlinear systems perform shortcuts to reach computationally expensive solutions and can infer connections 

between data points, rather than wait for records in a data source to be explicitly linked. This nonlinear short-cut 

mechanism is why neural networking techniques are valuable in commercial big-data analysis and is the reason 

IBM's Watson succeeded on "Jeopardy." 

Fault Tolerance 

In addition to the data processing advantages, artificial networks have the potential for high fault tolerance; when 

scaled across multiple machines and multiple servers, a neural network is able to route around missing data or 

servers and nodes that can't communicate. 

Self-Repair 

Neural networks can do more than route around parts of the network that no longer operate; if they are asked for 

data that was in part of the network that is no longer communicating, they can regenerate large amounts of data by 

inference and using their organic learning traits, working forward from their current state. This is also a useful trait 

for networks that need to inform their users about the current state of the total network and effectively results in a 

self-debugging and diagnosing network. As networking become more complicated and networks grow larger, this 

feature will gain in importance. 

Self-programming 
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Computers can be programmed by higher level languages like C, C++ or Java. These languages are known as higher 

level languages and are called so because they can be understood by humans and is easier to write the programs in 

the high level language and low level languages are those which can be understood by the machines. The HLL is 

converted into LLL so that it can be executed by the machine. 

6. Applications  

A) Neural Networks in Practice : Neural networks have wide range of applications or use in real world business 

problems.                                                                                              

As neural networks are best at recognizing patterns in data, they are well suitable for prediction or forecasting needs 

including:  

• Sales forcasting  

• Customer research 

• Target marketing 

• Risk management 

• Data validation 

B) Image compression                                                                                                                   

Neural networks can accept and process gigantic amounts of information at once, making them of use in image 

compression. Neural networks used for image compression is becoming more popular with the internet explosion 

and many other sites using images on their sites and pages. 

C) Educational                                                                                                                                     

In the educational field, they can be used in college application screening, guessing student performance and in 

neural network research. 

D) Speech recognition                                                                                                                         

It is a multiple level pattern recognition task. In this audio signals are observed and organized into pecking order of 

the smallest units of words called phonemes.  

Given below is the diagram of a standard speech recognition system : 
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Each one level may give additional temporal limit, (like known word pronunciations ), which can make up for errors 

at lower levels. This technique has become very significant as handheld devices e.g. the Palm Pilot are becoming 

more and more well-liked. NN can be used to identify handwritten characters. 

E) Medical                                                                                                                                           

Medical diagnosis : Supporting doctors with their conclusion by analyzing the informed symptoms. Here the input 

will be patient’s information, symptoms, heart rate, laboratory result. Medication cost estimation : the input to this 

will be personal information ( age and sex), physiological information, the use of drug, treatment procedures, etc..                                   

F) In companies                                                                                                                                       

It can be used in companies or other institutes for selecting and hiring employee by foretelling the job on which a 

candidate will attain the best job performance based on the input information like personal information, qualification 

or education level, etc.  

7. Conclusion 

The computing world has a lot to gain from neural networks.                                                                                      

Their most important feature learning by example has made them very variable and powerful. Another significant 

fact is that there is no need to devise an algorithm in order to make them perform a particular task. They are suitable 

for real time systems, owing to their parallel architecture, they are fast in response. As neural networks have many 

applications, it also plays a role in areas of research like neurology. They are frequently employed to represent parts 

of living beings and to look into the inner mechanisms of the brain. Maybe the most electrifying feature of NN  is 

the likelihood that sooner or later 'conscious' networks might be created. There are scientists working out to make 

conscious neural network a practical possibility. At last, I would say we could get the best of  neural networks after 

they can be put together with computing, fuzzy logic, etc. 
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