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Abstract— In this paper definition of cognitive systems and its 

operation principle are mentioned. As a sequence, combination 

of expert and artificial neural network (ANN) is introduced as 

a cognitive system. In this approach, decision is taken by 

human based expert and these expert based information is 

coded and presented to a neural network system as a learning 

system. The procedure to be followed is simply described in the 

context. Then the algorithms of making a neural network as a 

cognitive system by logics from a human expert – which is a 

cognitive system – system are announced. 

Keywords— Cognitive system, Neural network, Expert networks, Rule 
based networks, Learning system 

1 .  I N T R O D U C T I O N  

HE human based expert is a concept which is defined as 

cognitive system. Transferring knowledge and experts 

from human to programs or learning systems will construct a 

knowledge based system which is considered as a cognitive 

one. Cognitive systems are playing a pivotal role in recent 

generation of science and technology. Since cognitive systems 

are the systems which learns, and thinks like human, a human 

based expert results a cognition in learning system via learning 

algorithms and logics. In order to distinguish desired 

conditions, at first human brain should determine all conditions 

and then classify them in different categories based on each 

phenomena parameter [1, 3, 4, 5]. Then all conditional logics 

(If condition1 Then do procedure number 1) can be obtained 

from this classification. To model and imitate the human brain 

sensing and acting ability, a structure which can learn and 

classify is required. Neural network can be an appropriate 

candidate for this purpose. Neural networks are learning 

systems without any mathematical operation which have been 

employing to obtain relationships between input and output 

pairs. Neural network is a system with main blocks of neurons. 

Information between input and output levels is stored in weight 

factors as hidden layers. Relevant model will be caught via 

weighted inputs which are collected together. Input layer is 

specified by received information from the system and then 

weighted properly based on error propagation algorithm. There 

are hidden layers by the task of applying system function for 

the problem. Then the outputs via error propagation maps to the 

hidden layer [1-2]. Topology of neural network is shown as 

figure1. 
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Fig.1. Neural Network structure. (a) Neural Network Topology. (b) Neural 

Processing Element 

By means of this general procedure neural network is assumed 

as a learning system. This learning ability can be changed by 

the main topology of system which is depending on Problem 

type, input and output sizes, hidden layers, error propagation. 

Applying the neural network as a human inspiring system will 

make a cognitive system.  

2 .  C O G N I T I V E  S Y S T E M  

Mental system of human being is consisting a lot of interrelated 

items of knowledge, believes, ideas etc. which control his/her 

actions and determine how human being deal with received 

information from around world [3-7]. This system is 

determined as cognitive system. Cognitive systems simulate the 

human cognition process to find solution in different situations. 

Cognitive systems do not define as only programmed system, 

actually they can learn at scale and logic through interaction 

with human naturally and their own experience from ambient. 

Generally, cognitive systems are probabilistic, and 

deterministic one which not only can solve the numerical 
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problems but also for prediction, meet argument, and 

recommendations about any type of information. The cognitive 

systems are probabilistic, it means they are programmed and 

designed to catch and figure out the type of huge amount of 

unstructured and complex data. Actually, programmable 

systems lead input information through some layers to reach the 

outputs. These systems are complex and powerful enough to 

catch the output via huge amount of input data and predict and 

determine the outcomes, but they are not capable to process 

unpredictable input. These systems act like human, as they can 

read text, see images, hear sounds, distinguish what they are 

reading, seeing, or hearing [6]. And through this procedure, 

they can organize and explain the received information. Despite 

these human liked abilities, they are not able to offer the 

definitive answers. They just are able to weigh received data 

from huge multiple sources and then process and offer 

hypothesis, or any other required data based on huge amount of 

information. To reach this purpose a cognitive topology is 

required. A cognitive topology is a kind of topology which 

overlaps with artificial intelligence technology which involves 

technologies such as expert systems, neural 

networks, robotics and virtual reality with the same   base 

topology [3,5,6].  

3 .  N E W  D E S I G N  F O R  C O G N I T I V E  S Y S T E M  

Cognitive systems are not limited to a determined group of 
information sets; any system can be considered for this 
topology. Cognitive system achieved by human expert and 
neural network is described in this procedure; data coming from 
the system can be represented by means of the human based 
expert system – which acts as an operator – approach and then 
it is converted to “if … then … or if … and … then …” structure 
as a logical structure. This logical coding and then this data 
structure can be implemented to train the information through 
neural network. As a result, this new trained neural network 
plays the role of logic modeling. And this type of system can be 
used in engineering or any kind of systems as a cognitive 
system. A cognitive system algorithm flowchart is shown as 
figure2. 

 

 
Fig.2. Cognitive system flowchart. 

4 .  C O N C L U S I O N S  

As shown in figure.2 the first block is related to cognitive or 
human based expert which is depending on the decision of the 
human based operator. The data can be coded in “if … then …” 
logics and it is represented by neural network. So its decision 
can be interpreted as a machine learning decision maker and 
assumed as a cognitive system. 
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