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ABSTRACT 
 
Computational intelligence comes close to understanding higher cognitive functions, including 
concepts, emotions, instincts, imagination, intuition.  Soon we will explain the role of beautiful, 
music, sublime in the mind and evolution.  The knowledge instinct drives the mind to understand the 
world.  This instinct is even more important than sex or food.  A knowledge instinct theory connects 
computers and the mind.  It relates aesthetic emotions and perception of beauty to ‘everyday’ 
functioning of the mind.  I will describe mechanisms for joint learning of cognition and language.  
Due to language, people learn cognitive models accumulated in culture over thousands of years.  It is 
possible that developing a similar joint learning capability in human-computer systems is an ‘easier’ 
scientific and engineering approach than the ‘direct coding’ of the human mind into a computer.   
Computers will learn from humans in a collaborative human-computer environment.  I will review 
mathematical difficulties faced since the 1950s by developers of cognitive algorithms (for 
detection, recognition, tracking, fusion, language understanding); describe new breakthroughs; show 
some examples; explain mathematically why mysteries will remain forever; and outline future 
directions. 
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