
  
 Aggregation of the propagated posteriors by Bayesian Model Averaging 

 

 

 

 

 

 

 

 
 

 Posterior propagation for a single chain model 

• Transition and measurement model simulated by  

Patch matching and voting process 
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 Track key frames first, and propagate posteriors to non-key frames. 

 

 

 

 

 

 

 Computing distance between all pairs of frames 

 

 

 Embedding frames into a metric space by ISOMAP 
 

 Selecting k most representative frames by solving 

k-center problem in metric space 𝐸 

 
 Updating the lists of 

tracked  and 

remaining frames 

 
 Given posteriors of remaining frames, select the 

frame with minimum entropy as next frame to track 

 
 

 Locate a target in selected frame by MAP estimate 

 

  

 Objective: tracking easy-to-track frames first  by 

searching a suitable order of the frames.  

 Our approach: iteratively tracking and searching 

subsequent frames to track offline. 

 Main framework 

 

 

 

 

 

 

 

 

 

 

• Iteratively perform the following procedure : 

     Estimating the posteriors of remaining frames given     

       tracked frames 

     Selecting the next frame with the most reliable  

       posterior 

     Adding the selected frame to the set of tracked frames 

Orderless Tracking through Model-Averaged Posterior Estimation 

Seunghoon Hong    Suha Kwak    Bohyung Han Department of Computer Science and Engineering, POSTECH, Korea 
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1 Model-Averaged Posterior Estimation 
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Frame 𝑡 Frame 𝑡𝑘 

 Experiments 

Identifying Subsequent Frame 

Patch matching 𝑓𝑃𝑀 

 tk = 𝑎𝑟𝑔min
𝑟

ℋ 𝑥𝑟 ,  𝑟 ∈ ℛk−1 

Efficient Hierarchical Approach  

Updating Lists 

𝒯k = 𝒯k−1∪ 𝑡𝑘  
ℛk = ℛk−1\{𝑡𝑘} 
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Input video 

 

A metric space, 𝐸 
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Key frame selection 

Density propagation to non-key frames 

𝑑𝐸 𝑣1, 𝑢  

𝑑𝐸 𝑣2, 𝑢  

𝒗𝟏 
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Key frame selection 

Tracking key frames 
by the proposed tracker 

Propagating posteriors 
to non-key frames 
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Fast motion (animal sequence) 

Occlusion (top : TUD, bottom : campus sequence) Shot change (top : boxing, middle : skating, bottom : psy sequence) 
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Density propagation  

through the single hop p𝑣→𝑢 

by patch matching and voting 
exp (−𝑑𝐸 𝑢, 𝑣 )

 exp (−𝑑𝐸 𝑢, 𝑤 )𝑤
 

Weight for the single hop 

 Qualitative results  Quantitative results 


