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Power consumption 
Brain uses 20 watt, one 
Titan X — 250 watt
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Hippocampus and experience replay

Hippocampus

DQN algorithm has state memory buffer 
and experience replay mechanism:  
 
 - store experiences while interacting    
   with the environment 
 
 - randomly sample and replay  
    experiences from memory while learning

Replay buffer
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Hippocampus Place cells
Gaussian distance to the location?

Adding constraints to the environment modifies the shape of the 
place fields. 

SR hypothesis is in agreement with the observation that rewarded 
locations are represented by a higher number of place cells.
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Dual DQN network

MERLIN Architecture

Predictive coding

Visual attention

 ...

Generative Adversarial Networks

Predictive coding

Successor representations

Attention in CNNs

Consolidation of experience 
Novel vs. routine circuits

& &

& &



Replay buffer

Curious similarities on the level 
of algorithm and representation

discounted future 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Same goal, different strengths... merge!

Fetz Lab 
University of Washington

NeuroChip Neuralink

Elon Musk 
San Franciso, CA
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Goal of the computation  
What is the purpose of computation?

Algorithm and representation  
What representations does the system use?  
What processes are in use to manipulate representations?

Implementation 
How is the system physically realized?

The Brain and the Modern AI

Almost the same

Quite different

Comparable  
here and there

Ilya Kuzovkin  
 
ilya.kuzovkin@gmail.com 
www.ikuz.eu

Neurotech 
Sydney 
meetup group

Podcast by 
Paul Middlebrooks


