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Problem: How do agents
(populations of neurons)
communicate structured information
(low-level visual information) across
regions of space (in the brain)?
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1. Population learning structure of signal
- large number of neurons

2. Transmission & Compression
- small bandwidth

3. Relearning structure
- not knowing compression method

Random Projections

Sparse CodingSparse Coding



1. Population learning structure of signal
- large number of neurons

Question: How to discriminate blue / red in the plane?
Answer: (SVM) Map to high dimensional space, find
separating hyperplanes! (ellipses are linear subspaces)

(x,y)  (1,x,y,xy,x2,y2)



2. Transmission & Compression
- small bandwidth

Danielyan, et al ‘08
(MRI) Lustig, et al ‘07 

sparse signal:
sum of small
number of causes

projections



3. Relearning structure
- not knowing compression method

Challenge:  Tease out structure after (unknown) compression





(Olshausen & Field, Nature, ‘96)













(Candes, Donoho, Tao, etc..)





Communication between
Bandwidth-limited Regions
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Adaptive Compressed Sensing (ACS)
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Receptive Fields

=   Cov(x,a(x))

Receptive field of a neuron = What images it responds to  



Learned ψ and Receptive Fields 



Reconstructions

Using 
Receptive
Fields

Using 
Learned ψ

Difficulty: how to verify if structure of
signal passed on to second stage?



Thanks!


