Active Inference

Siwon Yun

BCSC 9th
17 January 2026



* Frozen weight (no real-time update)

response
model p

Limitations of Modern Artificial Intelligence

observation
B user
X frozen weight action

LLM Active Inference

: static model : action-perception loop

request

Something is wrong with the LLM!



Limitations of Modern Artificial Intelligence
e Collapsed Markov blanket
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LLM lacks theory of mind

& temporal depth

Lacks Hierarchical World Models
(Missing Prefrontal Cortex function)




Limitations of Modern Artificial Intelligence

e Has Homunculus & No bi-direction
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LLM Does Dopamine

speak for Homunculus?
Or carry a vector error signal?

How does the brain learn
without backpropagation? Brain



Limitations of Modern Artificial Intelligence

e Lacks first principles

ANNs are heuristic tools for solving optimization problems.
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Our Non-lincar Multiple<choice
knapsack problem

Classic knapsack problem Muluple-choice knapsack problem

Optimization problem

LLMs lack grounding in
physical first principles

H[P(y)] = Epy[S()]
= —Ep(y)llog P(y)]

Active Inference

: grounded in Hamiltonian



Why Active Inference?
 Previous researchs

truth

statistics

living organism
complex

Mandelbrot set
truth: z,,, = (z,)*+c

Information realism
“It from Bit” - John Wheeler
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Why Active Inference?

* Active Inference

truth = information
= —log P(x)

information theory inverse
inference

first principle

inference \

Active Inference
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living organism
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