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Undirected Models:
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p(x) = %GXP(Z fe(xc)
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Z=>Y exp(» f(xc))
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Maximum likelihood learning is hard.

= (D fc(ke) —log Z)
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Directed Models:

p(x) = | [ p(xilxx)
Maximum likelihood learning is easy.

[= D D logp(5%x)
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No theoretical reason to prefer either type of model.

This paper tests experimentally how directed models

compare.
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Natural Image Representation

Assume translation invariance.
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Represent p(x|x,) using a mixture of gaussians.

~p(x,xq)
p(x|xr) = ox. )

Natural Image Learning

Get 1,000,000 5x5 patches from the Berkeley
segmentation database.

Fit by stochastic gradient descent (100 passes).
Learn priors with 1,2, and 5 components.

Denoising

Given “noisy’ image w, find “clean” x.

p(xw) o p(w[x)p(x)
Assuming (Gaussian noise,

p(w|x) oc exp(||w — x||*/(207))

Inpainting

Just maximize p(x) over the hidden pixels.

Denoising Results
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Lena Barbara Boats House Peppers

Takes about an hour in Matlab on a 2.79 GHz PC.

Find x by L-BFGS using the 1, 2, and 5 mixture priors.

Again, use the 1,2, and 5 mixture priors, in that order.
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Inpainting Results
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