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Abstract  

We develop the requirements for the cognitive architecture of autonomous intelligent agent that could be grounds for the creation of general 
artificial intelligence. We consider intelligence that embodied in an autonomous intelligent agent as an entity that could perform cognitive 
actions without its predetermined sequence. We suppose that intelligence is an emergent property of a system which manifested in actions 
formed on the base of self-referential meaningful processing of information. One of the realizations of cognitive architecture of autonomous 
intelligent agent is an artificial neural network with a feedback loop in the meaningful processing of information. As a promising area of 
further researches, we see the reproducing of permanent plasticity of natural neural networks that particularly formed semantically through 
meaningful processing of information. 
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1 Introduction 

Spectacular progress has allowed intelligent and cognitive 
technologies to take giant steps in partial acquiring of 
human abilities in working [1, 2] and teaching [3]. But up to 
now, we can't create the autonomous human-like cognitive 
system. We intend to solve the problem of modeling of 
natural intelligence. In this field we distinct problem of 
creating of the autonomous cognitive agent. Here we used 
term agent for an entity that pursues its goals by interacting 
with an external and internal environment. The ultimate goal 
of research in cognitive architectures is to achieve human-
level artificial intelligence (AI) [4]. In this paper, we plan to 
investigate roots of intelligent behavior in metaphysics, 
systems theory [5], informatics and cognitive science to 
create cognitive architecture. On basis of this architecture, 
we develop ways to implement this outlines as the 
autonomous intelligent agent. 

2 Overview 

According to the factor of subjectivity, the living system is 
able to accumulate in its brain information estimated as 
biologically significantly meaningful and to use it 
effectively in the future [6]. 

We define meaning as a relationship between internal 
and external semantic spaces. We suppose that meaning is 
the instrument for the formalization of subjectivity. In this 
approach meaning is the reflection of subjective estimation 
of the environment. We make a conclusion about meaning 
as the result of acting of subjective evaluation of information. 
Therefore, intelligence is an emergent property of the 
system in the world which manifested in actions (affecting) 
formed on the base of meaning. Thus, the first condition of 

autonomous activity of intelligent agent is a meaning. 
In addition to sequential processing of feedforward 

signals, information in mind processed involving feedbacks 
to influence sources of signals to adjust processing. Thus, 
second condition of autonomous activity of intelligent agent 
is self-reference of intelligence. 

So we stated that central condition for the indeterminate 
activity of intelligence is self-reference of intelligence as 
consideration of itself as a meaningful model. What are the 
ways of the embodiment of autonomous intelligent agent 
based on this condition? 

3 Decision 

Based on information processing nature of subjective 
experience we suppose that self-referential meaningful 
processing of information is a key feature of intelligence. So, 
development of autonomous intelligent agent is impossible 
without the acquisition of self-awareness as self-referencing of 
intelligence due to consideration of itself as a meaningful model. 

The physical realization of autonomous intelligent agent 
we saw as based on artificial neural networks (ANN) with a 
feedback loop in the meaningful processing of information. 
Whereas traditional computing is based on pre-determined 
logical reasoning, ANN represents evolution-based 
reasoning after learning. ANNs are related to cognitive 
modeling because in human brain cognition emerges from 
the activity of neural networks that carry information from 
one cell assembly or brain region to another. Earlier we 
distinguished two features of the proposed core of cognitive 
architecture: 1) self-referential loop in 2) processing of 
meaning. Based on this we propose the realization of 
cognitive architecture of autonomous intelligent agent. 

In this scheme, artificial cognitive functions realized 
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through observing and modeling [7]. Observing ANN 
acquired external information from the environment as input 
and produced perceptions as interpretations of sensory 
information and recognize symbols from external 
symbolical system. In Modelling ANN experience and 
concepts as models formed and memorized on the basis of 
Observing ANN output with feedback that change 
Observing ANN through learning. On the basis of internal 
concepts from artificial cognition and external symbols in 
Self-referential ANN formed meaningful actions as output. 
In this scheme we suppose arrows as 1) informational 
influence on ANN; 2) structural and parametric influence on 
ANN such as neural plasticity in natural neural nets. 

One of most prominent approach to deal with meanings 
could be based on Eliasmith’s semantic pointers as neural 
representations that carry partial semantic content and are 
composable into the representational structures necessary to 
support complex cognition [8]. We suppose that one of 
possible operating with meanings in the artificial system can 
be provided by computing of vector representations. 

We saw a possibility to check the abilities of the proposed 
core of cognitive architecture in the software package for 
simulating large-scale neural systems Nengo that helps 
implement complex high-level cognitive algorithms. For this 
we need to estimate the scale of ANN that needs to operate 
with a meaning of self in the self-referential loop. 

Another challenge is a static character of ANN in 
comparison with natural neural networks. In modern 

paradigm, ANN is running with a fixed structure and the 
weights of the interactions between the neurons after 
training. But for autonomous activity, natural neural 
networks realize the permanent plasticity that semantically 
formed through meaningful processing of information. To 
acquire it we have to manage both information flows and 
changes (structural and parametric) in ANN. 

4 Conclusion 

General AI needs to prove himself through autonomous 
intelligent activity based on analysis of environment and its 
meaning in it. This implemented as a cognitive architecture 
of autonomous intelligent agent through self-referential 
meaningful processing of information. This core of 
cognitive architecture could be embodied in the artificial 
system through using of ANN with a feedback loop in the 
processing of meanings. 
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