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Abstract 

Artificial neural networks become important mechanism for data processing and many other intellectual tasks. All of them are based on 
artificial neuron model. But the artificial neuron concept was formed with understanding of human brain functioning from nearly middle 
of XX century. Until now the processes in biological brain are researched even more and new principles are revealed. The article is devoted 
to discussion about modern artificial neural networks as an actual brain model while neurobiology has developed from the time of the 
artificial neuron creation. Also, while such intellectual systems as neural networks can be used with reasonable efficiency, their 
“understanding” of data processing is still an arguable issue. 
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1 Introduction 

Artificial neural networks (ANNs) are wildly used in 
modern information technologies. Their application fields 
include approximation, classification, data processing and 
control. So, are used almost anywhere where task hardly can 
be solved by conventional programming. They have high 
level of flexibility and adaptation but with certain error in 
results. They become basic technique for most of 
intellectual systems nowadays. 

ANNs are based on concept of artificial neuron which 
model was firstly presented in 1943 and developed in 1960. 
Then in the late 1980s ANNs started to be researched and 
implemented more and more. But since then ANN’s data 
processing principle hasn’t had any significant change. While 
neuroscience is still researching how human brain is working 
and revealing new factors and principles of data processing. 

“Artificial neuron concept” part of the thesis devoted to 
artificial neuron concept as it is used in modern ANNs and 
the biological process on which ANN is based. 

“New approaches in biological data processing” part is 
devoted to short review of understanding of thinking process 
in biological brain. Especially to new principles that are 
revealed from the time when artificial neuron is modelled.  

In “Actuality of ANN” part of the thesis ANN and new 
biological data processing concept are compared.  

Then in “Understanding” of intellectual systems” ANN 
“understanding” of data processing is discussed. Does it 
“know” what it is doing or just recreate something by a pattern?  

At the conclusion the perspectives of ANN development 
are suggested. 

2 Artificial neuron concept 

Artificial neuron concept is based on idea that information 
is passing through nervous system by an electrical signal 

passing from one neuron to another. And such signal can be 
stimulating or retarding.  

If describe artificial neuron in more details, firstly 
incoming signals from connected neighbouring neurons are 
multiplied by relevant weighting coefficient. Such 
coefficients can be positive for stimulating signals or 
negative for retarding signals. If weight is zero the 
connection is logically absent. Then sum of the weighted 
signals are going through activation function. So, the output 
signal is the result of chosen activation function. 

Of course, in some specific ANN the structure of 
artificial neuron can be different. For example in RBF 
network there is no exact weights or in output neurons 
sometimes there is no activation function. But anyway 
concept of ANN is based on work of biological neuron 
system as it was said that only by electrical signals human 
brain is processing information. 

3 New approaches in biological data processing 

As described in previous part ANN is based on the information 
processing in biological neurons. But such biological neurons 
are only a part of biological nervous system.  

Recent evidence helped neuroscientist to discover that 
“thinking” process is provided not only by electrical signal 
but with chemical reaction too. And such chemical signals 
provide communication not only of neurons but also for 
glial cells as described in [1]. Glial cells can fully identify 
activation of neuron and affect the information transmission.  

Also glial cells are executing even more functions in the 
brain. Such are nutrition of neurons, protection, myelination 
and even stimulation for new connections as written in [2].  

4 Actuality of ANN 

ANNs become very popular and useful instrument for almost 
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any task which cannot be solved by conventional techniques. 
But they still have some disadvantages human brain doesn’t 
have. Some of these disadvantages rest on still limited 
computing possibilities of electronics. But some concerns 
partial flexibility of ANN structure and functionality. 

Presumably new model of human brain that unlike ANN 
will simulate “thinking” action in more details will have 
more capabilities. 

5 “Understanding” of intellectual systems 

If to discuss ANN not only as programming instrument but 
as intellectual software that can “understand” what it is 
doing, researches have to obtain consensus about possibility 
of not only analysis but also of synthesis by ANN. It is not 
straight equal to “consciousness” phenomenon, because that 
question concerns only the education technique of ANN, not 
its self-awareness.  

To argue against “understanding” of ANN it is enough 

to refer to thought experiment known as the Chinese room 
which is properly described in [3]. So, even if suppose that 
state-of-art ANN has “consciousness”, in its educational 
process given data is not enough for “understanding” as for 
humans it is not enough to know incoming and resulting 
factors for comprehensive formulation of theorem. 

6 Conclusions 

Nowadays ANN became one of the most distinguished 
instruments for any computing. But it still cannot compare 
with biological nervous system especially with human brain. 

As discussed in the article there are two main ways to 
expand ANN functionality. First is to formulate extended 
model of nervous system functionality that includes 
chemical signals in data processing as described in third 
and fourth part. Second is to develop of education process 
for ANN as discussed in fifth part. 
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