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Semantics 
•  Decomposition 

–  Bayes Nets 

–  Markov Nets 



Semantics 
•  Factorization 

•  What happens in BNs? 





Semantics 
•  Active Trails in MNs 

•  What happens in BNs? 



Semantics 
•  Independence Assumptions 
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Representation Theorem for 
Markov Networks 

If H is an I-map for P 

and  

P is a positive distribution 

Then 
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Semantics 
•  Factorization 

•  Energy functions 

•  Equivalent representation 



Semantics 
•  Log Linear Models 



Semantics 
•  Energies in pairwise MRFs 

•  What is encoded on nodes and edges? 



Semantics 
•  Priors on edges 

–  Ising Prior / Potts Model 
–  Metric MRFs 





Metric MRFs 
•  Energies in pairwise MRFs 



Applications in Vision 
•  Image Labelling tasks 

–  Denoising 
–  Stereo 
–  Segmentation, Object Recognition 
–  Geometry Estimation 



MRF nodes as pixels 

Winkler, 1995, p. 32 



MRF nodes as patches 

image patches 

Φ(xi, yi) 

Ψ(xi, xj) 

image 

scene 

scene patches 



Network joint probability 
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Application 
•  Motion Estimation 



Stereo 



Geometry Estimation 



Geometry Estimation 



HW4 
•  Interactive Image Segmentation 



HW4 
•  Pairwise MRF 
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HW4 



HW4 
•  Step 1: GMMs 

•  Step 2: Adjacency matrix / MRF Structure 

•  Step 3: MRF parameters 

•  Step 4: Loopy BP 

•  Step 5: Segmentation Masks 
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Questions? 


