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 NBP in a four neighborhood MRF
• Joint posterior probability w.r.t. the motion models   

• NBP to estimate marginalized motion models [1]
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 Mixture of predictions
• Given a backward motion ௧ , appearance prediction 

for the th block at time is given by

 Appearance prediction via motion
• Mixture weights = expected responsibilities considering the motion models
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→ smoothness of appearance variations over time
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 Motion segmentation
• Optical flow + epipolar const.

Initial Pixel-Labeling

Input image Optical flow, ௧
RANSAC with 
epipolar
constraint:

௧୧୬୧୲ otherwise.
௧୧୬୧୲ if ௧ is outlier,

time – time 

 Generalized background subtraction:
background  subtraction for videos captured by a 
moving camera
 Our method

• Probabilistic inference for motion models, which is 
insensitive to noises and occlusions
→ Nonparametric belief propagation (NBP) [1]

• Reliable appearance estimation by prediction via 
motion and update with current observations
→ Sequential Bayesian filtering
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 Pixelwise belief propagation for binary labeling [2]
• Observation clique potentials
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