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- The conceptual framework –  
How the Mind arises from the Brain 
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The world in the brain 

Haxby… Pietrini, Science, 2001 

How does the human brain 

represent distinct object 

categories? 

 

Faces, houses, animals, 

tools… 



The world in the brain – Object Form Topology 

Haxby… Pietrini, Science, 2001 

Different object categories 

elicit distinctive patterns of 

neural response for each 

object category across the 

ventro-temporal association 

cortex 

Neural patterns are highly 

specific and predict the 

category being viewed 

‘I know what you are 

looking at’ 

First ‘Brain Reading Study’ 
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The brain morphological and functional 
architecture does not require visual experience 

Pietrini et al, PNAS, 2004; Ricciardi et al., Neurosci Biobehav Rev, 2014 
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Object Form Topology responds also to non-visual stimuli - Supramodality 



• A more abstract, visual independent representation of 
action concepts in the human brain 

Ricciardi et al., Journal of Neuroscience, 2009 
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The Supramodal Social Brain: Mirror System 
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Decoding the Neural Code of Thoughts 

A machine learning classifier recognizes whether subjects are observing an 
‘action’ (94% accurate) and which kind of action (about 85% accurate) 



Mapping motor activity for BCI 
(and presurgical mapping) 
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By localizing the postural 
synergies of hand movements, 
motor commands could be 
forwarded to Brain-Computer 
Interfaces, such as robotic 
effectors, external devices, etc.  

Centro E. Piaggio – 
Bioengineering and 
Robotics Research 

Center 

Reading states of consciousness 

	

Italian Minister of Health Young Researcher 
2011-2012: Development and validation of 
novel methods for the in vivo assessment 
of distinct patterns of connectivity in the 
disorders of consciousness – 
PI: Emiliano Ricciardi 
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Neural bases of abstract concepts 

	

	

To what extent is cortical semantic representation 
independent from visual experience? 

"I understand procedure, 

I understand war, 

I understand rules and regulations. 

I don't understand sorry”,  

 

(Charles Manson, The Man Who Killed 

the 60s). 

The Neural Roots of Evil 

Bad or Mad? Human behavior between 
Genes and Brain  

• Genetic and neural correlates of morality and (anti)-social behavior in humans 

• To what extent are we free to chose? 

The American Journal of Psychiatry, November 2003 


