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The goal
• To frame active inference in terms of neuronal dynamics and 

observed behavior. 
• To show how Active inference encompasses other models and 

theories of cognition and behavior.



The ingredients of Active inference



The generative model



The approximate posterior



Behavior, action and reflexes



Free energy and expected Free energy



Belief updating



Gradient descent and neuronal dynamics
Explicit 
representation of 
future and past 
states.

Prediction error 
responses as the 
change in Free energy 
or belief updating.



Reward prediction error
• If planned actions minimize expected Free Energy (G), then 

policies become more precise.  
• Dopaminergic firing reflects this increase in precision or 

expected reward.  
• Precision is related to reward prediction error. 



Functional neuroanatomy



Functional neuroanatomy



Simulations of inference (T-maze)

10 policies: 

• Stay and move 
(1-4) 

• Go to reward (5-6) 

• go to cue and then 
move (7:10) 



Neurophysiological responses



Theta-gamma coupling



Repetition suppression and dopamine transfer



Violation responses and P300



Epistemic foraging


