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Visual Point Tracking Training Procedure

E xisting trackers lack long-term robustness under 
occlusions and large appearance changes.


We address this using global matching with a “memory” of 
encoded point appearances.

Track all points selected in the first frame throughout a video:





DeMeTer decouples robustness and accuracy:

Frame 0 Frame t

DeMeTer is trained on synthetic point-tracking datasets:

Global Coarse Matcher: uses a Gaussian target and dustbin 
token for robust point localization and presence detection: 



Localized Refiner: uses      loss for accurate localization 

      (           ), BCE for visibility (        ) and confidence (         ).


The total loss is a weighted sum of all components:
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G lobal Coarse Matcher: uses appearance memories to 
robustly re-identify points and initialize dense tracks.


Localized Refiner: relies on localized spatio-temporal features 
to achieve precise localization.


Memory Module: dynamically encodes appearance & motion.

G lobal matching robustly localizes points.


Refinement improves localization and resolves ambiguities.


DeMeTer requires a smaller number of refinement steps than 
other trackers.

DeMeTer Architecture
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Comparison with State-of-the-Art

DeMeTer sets a new state-of-the-art among online as well 
as offline trackers, while delivering dense output.
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Visual Comparison DeMeTer (Inference time: 21 seconds):

ReTracker (Inference time: 40 minutes)


