Memory In Plain Sight

Uncanny Resemblance of Diffusion & Associative Memory
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What are Memories? (=

Energy unites Diffusion and Associative Memory

Diffusion Associative Memory
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Memory retrieval minimizes energy in forward time

Learn a score Learn an energy
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Memories live in energy basins and represent the fixed points of retrieval dynamics

Diffusion Models vs Associative Memories

Diffusion Associative
Models Memories

@ Do | have an energy?
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—nergy I1s Lyapunov

You have an Associative Memory
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Sandbox for general Associative Memories

Neurons are dynamical variables Syna pses describe relationships

that evolve to minimize their between the activations of dynamic
contribution to a global energy T | variables (neurons)

Each neuron has two properties Synapses can be any function, but are often
1. an internal state X that evolves in time terized b iaht W
2. a convex, scalar Lagrangian function [° parametetized by Welghts

The Lagrangian defines the activations ¢ E o gT Wg
_ o m
g = ViL Feature Neurons /

and the neuron’s energy
Neuron states evolve to descend total energy

E=(g'x)—L
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