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Associative perceptron:

Paradigms of artificial Intelligence
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Astrocytes?
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Consciousness



Mammalian Brain as Network of Networks 
               Where is consciousness?

Neural network 
(100,000,000,000)
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Integrated informa.on 7.16

“Integrated Information quantifies the extent to which a system 
generates more information than the sum of its parts as it 
transitions between states” 

“According to the Integrated Information Theory of 
Consciousness, this quantity is identical to the quantity of 
consciousness generated by the system” 
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Is it just another measure of complexity or smth more?
• II Theory has received both broad criticism and support 

• The calculation of even modest-sized system’s II is often computationally 
intractable 

• Several proxy measures have been proposed (Barret, Seth, and Oizumi) 

• A significant computational challenge in calculating II is finding the 
Minimum Information Partition of neural system, which requires iterating 
through all possible network partitions. To solve this problem D. Toker has 
suggested to use the most modular decomposition of a network and 
managed to calculate II of the entire Caenorhabditis elegans brain. 

• A recent study using a less computationally-intensive proxy for II was able 
to reliably discriminate between varying levels of consciousness in wakeful, 
sleeping (dreaming vs. non dreaming), anesthetized and comatose 
patients. 
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Aim is to show that astrocytes may  result in positive II
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Summary  

• Both Intelligence and Consciousness could be present on all three levels 
and, possibly, have important ingredients on all three levels 

• Intelligence can be based on gene-to-gene interactions (but too slow?) 

• Astrocytes organize associative memory and situation-associated learning 

• Astrocyte improve generation of Integrated Information, hence, probably 
necessary for effective consciousness 

• Consciousness theoretically can be based on genetic networks (but not 
enough power?) 

• It is unclear what roles is played by intracellular genetic networks in the 
organisation of intelligence and consciousness: epigenetic memory? 
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