
SISSA Explorations of the Neuronal foundations of Sensory Experience

SENSEX LAB



How do we go about exploring 
the neuronal foundations of 
sensory experience?
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psychometric measure of behavior
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73%... but why?



Psychometric curves are built from choices averaged over many trials.
 
But it is the single choice that may save (or not) your life.

…like assessing motion flow in traffic
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HYPOTHESIS
• Trial n sensory information (lower stream) is transmitted to downstream regions where a transformation to 

decision and action is executed.
• Three separable factors (upper stream) interact with this processing stream and, together, account for most of the 

trial-to-trial choice variability enacted on that stimulus input.



What do we mean by “history”?



hypothesis. Three factors (upper boxes) are hypothesized to play upon the processing of trial n (lower stream).
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What do we mean by “attentional fluctuation”?



we all flake out from time to time…

… but to understand the mechanisms of single choices, we need to 
treat attention not as a spontaneous fluctuation but as a controlled 
experimental variable

What do we mean by “attentional fluctuation”?





hypothesis. Three factors (upper boxes) are hypothesized to play upon the processing of trial n (lower stream).
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What do we mean by “Beliefs about probability structure”?
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Projects and competencies gained
In general, the projects concern the exploration of the neuronal foundations of sensory experience, with 
specific projects being variants within the framework illustrated in the presentation.

*to directly participate in experiments with rats, students need to complete certification through 
relevant courses

Humans

Projects
• perceptual decision making
• exploration of probability structure

Competencies gained
• management of human subject recruitment
• executing human neuroscience
• computational neuroscience, including 

psychometric curve functions

* Rats

Projects
• perceptual decision making
• CCL11-antibody approach to restoring cognitive function

Competencies gained
• training and testing rats; running experiment software
• data analysis
• computational neuroscience, including psychometric 

curve functions
• advanced stage: Neuropixel recording and optogenetics

Domain non-specific

• theoretical neuroscience, deep learning models, relation of artificial intelligence to natural intelligence



… beautiful research group


