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Estimate the feature of the next time step by autoregressive (AR) model. 

 
The parameters of the AR model is predicted by Gate Recurrent Units. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Benefits: 
•  More robust to occlusions and sudden changes of the targets by 

maintaining an external memory. 
•  Use fewer neural network parameters compared to directly estimating 

high-dimensional features.  
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Goal: 
Reliably associate object trajectories with detections in each 
video frame based on their tracking history. 
 
 
 
 
 
Challenges: 
•  Extract feature representations that can handle false 

alarms and occlusions. 
•  Data-efficient models trained on limited labeled videos. 

Online Multi-Object Tracking with Neural Networks 
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Recurrent Autoregressive Networks 

Internal memory: Hidden layer of recurrent cells.  
External memory: Templates directly storing the 
previous input features. 

Internal Memory v.s. External Memory 

  

Results 
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Results on MOT Benchmark 2015 

Results on MOT Benchmark 2016 

Analysis of the predicted AR parameters 

Ablation Study 


