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Motivation

• Deduction on how human brain 
operates influence research into 
artificial intelligence 

• There are several unaddressed 
problems in the field of AI



Three major questions:

How can machines learn as efficiently as humans and animals?

How can machines learn to reason and plan?

How can machines learn multiple levels of abstraction at multiple 
timescales



1. How can machines 
learn as efficiently as 
humans and animals?

• Learning “world models”

• + observation; -
interaction

• common sense as a 
world model of what 
is impossible

• Single world model at 
the prefrontal cortex
• Dynamically 

configurable

https://www.nature.com/articles/d41586-022-01921-7 

https://www.nature.com/articles/d41586-022-01921-7


World 
model?



2. How can 
machines 
learn to 
reason and 
plan?

• Everything is differentiable

• Reasoning and planning as energy 
minimization

• Not feedforward computation



3. How can machines 
learn multiple levels of 
abstraction at multiple 
timescales?

• EBM world model: The 
Joint Embedding 
Predictive Architecture 
(JEPA)

• Addresses:
• Intractability of 

probabilistic models

• Ignore details as opposed 
to generative models



Architecture breakdown



1. Perception, planning, action



World model (zoomed-in)

• Trained to predict future states of the world



Training (energy-based)



Training 









Personal opinions

• Language as a means of thought hypothesis

• Embodied cognition

• Causal prediction ?= capture input dependencies through latent 
representation

• Self-reference

• One hierarchical model vs multiple models
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