
Probabilistic Graphical Models
Lectures 11

Conditional Random Fields



Remember: Generative Models

● System variables X1, X2, … , XN
● Generative Model: Joint distribution p(x1, x2, … , xN) 
● If you have the joint distribution, you have everything

● Prediction: 
○ Having p(x,y,z) = Pr(X=x, Y=y, Z=z), predict x,y,z
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Generative Models
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Generative Models



Generative vs Discriminative Models



Conditional Random Fields



Example



Example - Image Segmentation

Model

https://sites.google.com/site/highwaydrivingdataset

https://sites.google.com/site/highwaydrivingdataset/


Example - Image Denoising

Model



Example: Noise removal
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Example - Stereo Matching

https://www.researchgate.net/publication/326505595_Semi-Dense_3D_Reconstruction_with_a_Stereo_Event_Camera

https://www.researchgate.net/publication/326505595_Semi-Dense_3D_Reconstruction_with_a_Stereo_Event_Camera
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Example - Stereo Matching

CRF Model

left image

right image

depth map
OR

disparity map



Example: Stereo Matching



Rectified stereo and disparity



Rectified stereo and disparity



Rectified stereo and disparity



Rectified stereo and disparity
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