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ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʠʥʩʧʠʨʠʨʦʚʘʥʥʳʭ 

ʢʦʛʥʠʪʠʚʥʳʭ ʘʨʭʠʪʝʢʪʫʨ 
Áɸʥʥʦʪʘʮʠʷ: ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʘʩʧʝʢʪʳ ʤʳʰʣʝʥʠʷ ʯʝʣʦʚʝʢʘ 
ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʥʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʠ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʚ ʤʘʰʠʥʝ 
ʥʘ ʧʨʠʥʮʠʧʘʭ ʥʝ ʪʨʝʙʫʶʱʠʭ ʜʝʪʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝʡʨʦʥʦʚ ʠ 
ʩʪʨʫʢʪʫʨ ʤʦʟʛʘ. ʕʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʚʦʩʧʨʠʷʪʠʷ ʠ 
ʦʩʤʳʩʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠʥʷʪʠʷ ʠ ʠʩʧʦʣʥʝʥʠʷ ʨʝʰʝʥʠʡ, 
ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʥʘ ʷʟʳʢʝ ʩʠʤʚʦʣʴʥʳʭ ʤʦʜʝʣʝʡ ʪʠʧʘ ʢʦʛʥʠʪʠʚʥʳʭ 
ʘʨʭʠʪʝʢʪʫʨ. ʂʣʶʯʝʚʳʤʠ ʞʝ ʷʚʣʷʶʪʩʷ ʧʨʠʥʮʠʧʳ ʩʦʮʠʘʣʴʥʦ-
ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʥʘʨʨʘʪʠʚʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʤʝʪʘ-ʤʳʰʣʝʥʠʷ, 
ʘʚʪʦʥʦʤʥʦʛʦ ʚʳʙʦʨʘ ʮʝʣʝʡ, ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ, 
ʯʝʣʦʚʝʢʦʧʦʜʦʙʥʦʡ ʦʙʫʯʘʝʤʦʩʪʠ ʠ ʢʨʝʘʪʠʚʥʦʩʪʠ. ʉʦʟʜʘʥʠʝ ʚ ʤʘʰʠʥʝ 
ʘʥʘʣʦʛʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʩʫʙʲʝʢʪʘ ʥʘ ʵʪʠʭ ʧʨʠʥʮʠʧʘʭ ʠ ʧʨʠʟʥʘʥʠʝ ʝʛʦ 
ʣʶʜʴʤʠ ʥʘ ʫʨʦʚʥʝ ʨʘʚʥʦʛʦ ʯʝʣʦʚʝʢʫ ʧʝʨʩʦʥʘʞʘ ʧʨʠʚʝʜʝʪ ʢ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʦʨʳʚʫ, ʢʦʪʦʨʳʡ ʦʢʘʞʝʪ ʚʣʠʷʥʠʝ ʥʘ ʚʩʝ ʩʬʝʨʳ 
ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. 

Áʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʛʥʠʪʠʚʥʳʝ ʘʨʭʠʪʝʢʪʫʨʳ; ʥʘʨʨʘʪʠʚʥʳʡ ʠʥʪʝʣʣʝʢʪ; 
ʩʦʮʠʘʣʴʥʦ-ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʤʳʰʣʝʥʠʝ  



ǝǫǸȁǶǫ ǳǦǹǽǳȁǻ ǳǦǵǶǦǨǱǫǳǮȅ ǷǨǴǪȅǿǮǫǷȅ ǰ 

ǴǪǳǴǯ ǭǦǪǦǽǫ:  

ȨɡɝɎɗɑɎɘɋɑɢɓɆɥ ɓɋɏɖɔɓɆəɐɆ ȰɔɉɓɎɘɎɈɓɔɋ ɒɔɊɋɑɎɖɔɈɆɓɎɋ 

ÅGoal:  Parsimoniously explain in 
detail how the brain works , 
Reverse-engineer the brain 

ÅGoal:  describe computationally, 
and be able to predict in detail, 
human behavior and 
underlying cognitive 
processes  

ȮɗɐəɗɗɘɈɋɓɓɡɏ Ɏɓɘɋɑɑɋɐɘ ȲɆɞɎɓɓɔɋ ɗɔɍɓɆɓɎɋ 

  ÅGoal:  Develop a practically 
useful artificial intelligence 
that will replace and outperform 
humans in a broad spectrum of 
valuable cognitive tasks 

ÅGoal:  Generally ñconsciousò 
artifacts capable of becoming 
useful members of the    
human society  



ʏʝʪʳʨʝ ʨʘʟʨʳʚʘ ʚ ʚʦʟʤʦʞʥʦʩʪʷʭ 

ʠ ʧʦʜʭʦʜʘʭ 
Áʈʘʟʨʳʚ ʚ ʧʦʥʠʤʘʥʠʠ ʧʨʦʮʝʩʩʦʚ ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ 

ʤʳʰʣʝʥʠʷ ʥʘ ʚʳʩʰʝʤ ʠ ʥʘ ʵʣʝʤʝʥʪʘʨʥʦʤ ʫʨʦʚʥʝ 

Áʈʘʟʨʳʚ ʤʝʞʜʫ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʠʥʪʝʣʣʝʢʪʦʤ 

Áʈʘʟʨʳʚ ʤʝʞʜʫ ʞʝʣʝʟʦʤ ʠ ʇʆ 

Áʈʘʟʨʳʚ ʤʝʞʜʫ ʨʦʣʴʶ ʯʝʣʦʚʝʢʘ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ 



ǖǦǭǶȁǨ Ǩ ǨȁǽǮǷǱǮǸǫǱȂǳȁǻ ǵǴǪǻǴǪǦǻ:  

ÅLogical circuits, control systems (cybernetics) 
ÅNonlinear dynamical systems, self-organization 
ÅModels of neurons and their parts 
ÅNeuronal networks (connectionism)  

 
ÅGAP 

 
ÅCognitive neuropsychological models of agency, etc. 
ÅSymbolic modeling 
ÅModal logic, event calculus, etc. 
ÅExpert systems, automated reasoners & planners 
ÅIntelligent agents, virtual characters, social 

modeling 



ɺʦʟʤʦʞʥʦ ʠʥʪʝʨʝʩʥʳʡ ʚʟʛʣʷʜ: 
Áɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʤʦʟʛʘ ʥʝ ʪʨʝʙʫʝʪʩʷ ʥʝʡʨʦʥʥʳʡ ʫʨʦʚʝʥʴ 

Áʂʦʛʥʠʪʠʚʥʳʝ ʢʘʨʪʳ ï ʦʜʥʘ ʠʟ ʦʩʥʦʚ ʠʥʪʝʣʣʝʢʪʘ 

Áɹʠʦʣʦʛʠʯʝʩʢʠ ʠʥʩʧʥʨʥʨʦʚʘʥʥʳʝ ʢʦʛʥʠʪʠʚʥʳʝ 

ʘʨʭʠʪʝʢʪʫʨʳ (BICA) ʚʳʩʪʫʧʘʶʪ ʢʘʢ ʦʙʲʝʜʠʥʷʶʱʘʷ 

ʧʘʨʘʜʠʛʤʘ ʪʨʝʙʫʶʱʘʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ 

Áʂʣʶʯʝʚʳʤʠ ʷʚʣʷʶʪʩʷ ʧʨʠʥʮʠʧʳ ʩʦʮʠʘʣʴʥʦ-

ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠ ʥʘʨʨʘʪʠʚʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʚʢʣʶʯʘʷ 

ʤʝʪʘ-ʤʳʰʣʝʥʠʝ, ʘʚʪʦʥʦʤʥʳʡ ʚʳʙʦʨ ʮʝʣʝʡ, é), ʠ 

ʯʝʣʦʚʝʢʦʧʦʜʦʙʥʘʷ ʦʙʫʯʘʝʤʦʩʪʴ 
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Wire diagram of the visual system 

Hierarchy of the visual areas in the brain of a 

macaque monkey. From: Felleman,  D.J. and 

Van Essen, D.C. (1991) 

Hippocampal connectivity diagram 
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A Large-Scale Model of the Functioning Brain 
Chris Eliasmith, Terrence C. Stewart, Xuan Choo, Trevor Bekolay, Travis DeWolf, Yichuan Tang, Daniel 
Rasmussen. Science 30 November 2012: Vol. 338 no. 6111 pp. 1202-1205 DOI: 10.1126/science.1225266 



 Levels of paradigms in 

understanding intelligence: 

 

Å Psychic and social phenomena 

 

Å Cognitive psychological models 

 

Å é 

 

Å Computational neuroscience 

 

Å ôBlack boxõ AI 

higher 

cognitive 

models 

Environment 

Neurons 

Synapses 

Neural  

networks 

Patternsé 

The Self 

Personality 

Valuesé 

Corresponding elements: 

GAP 

ȡȼȸ ȷȽȰȷȸ Ȯȵɉ ȹȺȯȸȮȸȵȯȷȲɉ ȺȪȱȺɅȬȪ? 



BICA 
 Levels of paradigms in 

understanding intelligence: 

 

Å Psychic and social phenomena 

 

Å Cognitive psychological models 

 

Å Brain-based cognitive modeling 

 

Å Computational neuroscience 

 

Å ôBlack boxõ AI 

higher 

cognitive 

models 

Environment 

Neurons 

Synapses 

Neural  

networks 

Patternsé 

Mental states 

Schemas 

Frames 

Rules 

Chunks 

Conceptsé 

The Self 

Personality 

Valuesé 

Corresponding elements: 



ʇʨʠʤʝʨ: ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ 

ʢʦʛʥʠʪʠʚʥʘʷ ʢʘʨʪʘ 


