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Introduction   

Artificial Neural Networks (ANN) is inspired by the human brain and it’s can be used for 
machine learning and artificial intelligence. With these networks, various problems can be 
solved computer-based. The artificial neural network (ANN) is to some extent modelled on 
the structure of the biological brain. It consists of an abstracted model of interconnected 
neurons, whose special arrangement and linking can be used to solve computer-based 
application problems in various fields such as statistics, technology or economics. The 
neural network is a research subject of Neuro informatics and part of the artificial 
intelligence. Neural networks must be trained before they can solve problems. 
 
Construction of a Neural Networks 
To simplify matters, the structure and operation of a neural network can be described as 
follows: First, the abstract model of a neural network consists of neurons, also called units 
or nodes. They can pick up information from outside or from other neurons and pass it on 
to other neurons or output it as a final result. 
Basically, a distinction can be made between input neurons, hidden neurons and output 
neurons. The input neurons receive information in the form of patterns or signals from the 
outside world. The hidden neurons are located between the input and output neurons, and 
map internal information patterns. The output neurons relay information and signals to the 
outside world as a result. The different neurons are connected to each other via the so-
called edges. Thus, the output of one neuron can become the input of the next 
neuron. Depending on the strength and meaning of the connection, the edge has a certain 
weighting. The stronger the weighting, the greater the influence a neuron can exert on the 
connection to another neuron. 
 
Positive and Negative Weights 
There are positive and negative weights that are an exciting or inhibiting influence. If the 
weight is zero, one neuron exerts no influence over the connection on the other 
neuron. The knowledge and thus the artificial intelligence of a neural network are 
ultimately stored in the connections and their weightings. The number of neurons and 
neuronal layers as well as the connectivity of the neurons of different layers determines the 
complexity (the depth) of the neural network and its ability to solve problems. 
During the training of the neural network, i.e. the learning, the weightings of the 
connections change, depending on the applied learning rules and obtained results. The 
number of neurons in an artificial neural network is theoretically unlimited. However, with 
the number of neurons and the existing layers and connections, the required computing 
power for training and operation increases. 
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Typical Structures of Neural Networks 
Neural networks can have a variety of different structures whose description would go 
beyond the scope of this definition. In principle, a distinction is possible in feed forward 
networks and recurrent networks. In feed forward networks, the information flow takes 
place only forward-directed from the input neurons via the hidden neurons to the output 
neurons. In recurrent networks, there are connections in which information can traverse 
backwards and forward through certain network neuron connections. These networks are 
also referred to as feedback networks or feedback neural networks. 
 
Typical Applications of Neural Networks 
Neural networks are used in many areas. They are predestined for applications in which 
there is little systematic solution knowledge and a large amount of sometimes imprecise 
input information must be processed to a concrete result. Areas of application are, for 
example, speech recognition or image recognition. Neural networks can also create 
simulations and predictions for complex systems and relationships, such as in weather 
forecasting, medical diagnostics or business processes. Typical applications of artificial 
intelligence and neural networks are: 

• Image recognition 
• Voice recognition 
• Pattern recognition 
• Speech synthesis 
• Handwriting recognition 
• Control of complex processes 
• Forecasts for complex systems 
• Early warning systems 
• Time series analysis 
• Machine-based translation 
• Simulations of complex systems 
• Biometric systems 
• Economic models and more 

 
Neural network Training 
Before a neural network can be used for the intended problem or task, it must first be 
trained. Based on given learning material and learning rules, the neural network weights 
the connections of the neurons until it has developed certain "intelligence". The learning 
rules dictate how the learning material alters the neural network. In principle, a distinction 
can be made between supervised learning and unsupervised learning. In supervised 
learning, a concrete result of the different input options is given. On the basis of the 
constant comparison between the target and actual results, the network learns to connect 
the neurons appropriately. 
Unattended learning gives no result. The learning process is based solely on the 
information of the many different patterns entered. The neural network only makes the 
changes based on the input patterns. There are various learning rules for this purpose, such 
as adaptive resonance theory or Hebb's learning rule. 
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