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Probabilistic Interpretation
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DIRECTED VS UNDIRECTED
MODELS
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MARKOV RANDOM FIELD

Figure 8.31 An undirected graphical model representing a
Markov random field for image de-noising, in
which x; is a binary variable denoting the state
of pixel i in the unknown noise-free image, and y;
denotes the corresponding value of pixel i in the
observed noisy image.
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Gibbs Sampling
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Gibbs Sampling




Gibbs Sampling
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ALTERNATE GIBBS SAMPLING




LEARNING

Input

Weight Update




LEARNING: CONTRASTIVE
DIVERGENCE

Just do it once!

Input Reconstruction




Decoder
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P¥ (pooling layer)

HX (detection layer)

V' (visible layer)




- Convolution:
- Flip the filter in both dimensions (right to left, bottom to top)

- Then apply cross-correlation
ke k

Gli, 7] = Z Z Hlu,v]F[i — u,j — v]

u=—kv=-—=~%k
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Notation for
convolution
operator




Correlation map

Template




Convolutional deep belief networks for scalable unsupervised learning of hierarchic
representations. Honglak Lee, Roger Grosse, Rajesh Ranganath, and Andrew Y. Ng.
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Convolutional deep belief networks for scalable unsupervised learning of hierarchical
representations. Honglak Lee, Roger Grosse, Rajesh Ranganath, and Andrew Y. Ng.
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Convolutional deep belief networks for scalable unsupervised learning of hierarchical
representations. Honglak Lee, Roger Grosse, Rajesh Ranganath, and Andrew Y. Ng.
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Convolutional deep belief networks for scalable unsupervised learning of hierarchical
representations. Honglak Lee, Roger Grosse, Rajesh Ranganath, and Andrew Y. Ng.




Convolutional deep belief networks for scalable unsupervised learning of hierarchical
representations. Honglak Lee, Roger Grosse, Rajesh Ranganath, and Andrew Y. Ng.




