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Local vs Distributed
Representation

Debate since early 80’s
(connectionist models)

Local representations:
e still common in neurosc.

» kernel machines, graphical models
 easier to interpret

Distributed representations:

* 1% active neurons in brains
» exponentially more efficient

« difficult optimization




= CAPTURE THE
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* = training example

A




% = example (x,y)

true unknown function

G

learned function: prediction = f(x)




To generalize



e Theorem

e Theorem



exponentially more efficient
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France Jesus XBOX Reddish $cratched
Spain Christ Playstation | Yellowish | Smashed
Italy God Dreamcast | Greenish Ripped
Russia Resurrection | PS### Brownish Brushed
Poland Prayer SNES Bluish Hurled
England Yahweh WH Creamy Grabbed
Denmark | Josephus | NES Whitish Tossed
Germany | Moses Nintendo Blackish Squeezed
Portugal Sin Gamecube | Silvery Blasted
Sweden Heaven PSP Greyish Tangled
Austria Salvation | Amiga Paler Slashed




Higher level visual
abstractions

Primitive shape
detectors

Edge detectors

pixels



Sequence of transformations / abstraction levels
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element
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Breakthrough!

Before 2006

o0 ..
o000 .
After 2006
o000 ..
unsupervised



Since 2006






Basic 10k-example subset of MNIST

Rot Rotated digits

Bg-rand Digits on top of white noise background
Bg-img Digits on top of image patch background
Rot-bg-img Rotated digits on image background
Rect Distinguish tall vs wide rectangles
Rect-img Rectangles on image background
Convex Is the polygon convex?
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target

criterion
moderate
smoothing
final
solution
heavy
smoothing

track thé minimum

easy to find the global minimum
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