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Abstract 
 

Most students find the area of artificial neural 

networks difficult to understand, probably due to 

inadequate comprehensible teaching materials. 

Also most of the existing neural network shell 

softwares are not very user-friendly for novel 

users. We have developed an software, which 

serve three main purposes. Firstly it provides 

demonstrations of theoretical concepts of 

artificial neural networks and sample 

applications with, which users can experiment. 

Secondly it generates neural network topologies 

according to user requirements and they are 

demonstrated graphically and can be trained. 

Thirdly it shows how newer concepts in 

neurosciences can be used to enhance the models 

artificial neural networks. 

  

1. Introduction 
 

Even though artificial neural networks can be 

applied for various problem domains, we notice 

that what is essentially different in each neural 

network, is its topology, training data set and its 

weight set. In most of the situations, components 
such as calculations of neuronal activation, 

output and weight changes remain same. This 

leads to the possibility of generating basic neural 

networks when taking parameters such as, 

number of neurons in each layer, activation 

functions, training algorithms, etc. In fact, such 

software is available in the market. But we have 

noticed that most of this software is not user-

friendly particularly to novel users. Also we have 

noticed that most students find the subject of 

artificial neural networks as a difficult one 

probably due to lack of teaching materials such 
as demos. The current neural network models 

have been developed few years ago, but the 

knowledge in the field of neurosciences has 

grown rapidly in recent years. We have noticed 
that this current knowledge of neurosciences not 

been incorporated into these models. We had 

three main objectives when undertaking this 

project. First, we wanted to develop user-

friendlier neural network generator software. 

Secondly to develop teaching materials mainly in 

the form of demos, which can be used by the 

students to learn the concepts of artificial neural 

networks by self-experimentations. Thirdly we 

wanted to develop new models of artificial 

neurons by incorporating newer knowledge in 
the field of neurosciences. We hope this feature 

would allow enthusiasts to pursue more research 

on this area. 

 

2. Method  
 

Our software has several, components; a neural 
network generator module; a learning tool 

module, which demonstrates theoretical concepts 

in artificial neural networks; a module which 

demonstrates various neural network models and 

some real world applications and a module 

which model some neurophysiologcal concepts 

in biological neurons.  

 

2.1 Neural network generator module 
 

This module takes several parameters such as 

number of layers, number of neurons in each 

layer, maximum error level, training and input 

data. We have developed a very appealing 

graphical user interface, which draws the 

network and show all the relevant parameters 

such output from each neuron, error level, 

training time and weight changes, as the training 

progresses. There are two types of interfaces. In 

the first one, user can create any network 
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topology, which conforms to three layers where 

as in the case of the second one, user can create a 

network with several layers. The connection 

weights are auto generated and network is 

trained with two algorithms. Output layer is 

trained using delta learning algorithm where as 

hidden layers are trained with unsupervised 

Hebian learning algorithm. More comprehensive 

cover on these theoretical concepts can be found 

in the references [1]. Figure-1 shows an example, 

where a three layer neural network has been 

generated. 

 

 

 

 

 
 

 

 

 

 

 
2.2 Learning tool module 
 

This module has three sub modules. First sub 

module is developed to teach basic concepts of 

neural networks to novel users. It demonstrates 
graphically, the basic concepts of neural 

networks, which are inputs, weights, activation 

functions, learning algorithms, error…etc. User 

can experiment by giving inputs, changing 

weights, selecting training algorithms and setting 

values to other parameters such as maximum 

error. Figure-2 shows the user interface of this 

sub module. 

 

Figure-1. Three layer neural network in the training process 
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Second sub module includes a collection of 
different neural network models, which are 

represented graphically. User can experiment 

with these models also. Some of these neural 

network models include, winner-takes-all, back-

propagation. Figure 3 and 4 shows the user 

interfaces of those models. 

 

  
 

 

 

 

 

Figure-2. Experimentation with the concepts of artificial neural networks 

Figure-3. Experimentation with two layer neural network using Hebbian Learning  
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Third sub module includes some sample 

applications as demonstration software so that a 

novel user can understand the real world 

applications of neural networks.  

 

2.3 Novel Neuronal Model Module 
 

We included some graphical models of 

biological neurons to highlight some of the basic 

theoretical concepts in neurotransmission. We 

have explained the theoretical basis of some of 

the neuropsychological concepts such as long 

term potentiation(LTP), long term 

inhibition(LTI), Habituation, role of Ca++ and 

the other ions. Readers can find details on these 

concepts in references [2].    This leaves it open 

for further research work by showing the 

possibility to incorporate this neuropsychological 

knowledge into existing neural network models. 

Using these materials, we have been able to 

model the habituation in artificial neural 

networks, which is an important technique to 
decide when to stop the training process[3]. 

 

 

Figure-4. Experimentation with two layer neural network with back propagation 
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We have implemented this software using 

Microsoft Visual Basic as the programming 

language. It uses Microsoft Access database to 

store weights, training and input data sets.  We 

developed and tested this software in personal 

computer with Microsoft Windows operating 

system. 

 

3. Results and Discussion 
 

With our software we could successfully 

generate different neural network topologies and 

we could assess their training time. It was even 

possible to generate neural network with several 

hidden layers. 

Training algorithms are comparatively slow 

since we have programmed them in Visual 

Basic. By coding these modules, in C++, we 
hope to improve its efficiency. 
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Figure-5. Modeling a neuron 


