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Point tracking
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Given any pixel coordinate, track the corresponding world point.
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“We want to track the trajectory of 
each pixel through a given video.  
 
Ideally each trajectory would 
correspond to the motion of a 
physical real-world surface point.”

Sand & Teller, Particle Video: Long-Range Motion 
Estimation using Point Trajectories, 2006.

The “particle video” problem



Before: Point tracking through optical flow

4 t=1

Sand & Teller. "Particle video: Long-range motion estimation using point trajectories." IJCV 80.1 (2008): 72.

1. Drift 

2. Occlusion
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Now: A problem all of its own

2022

2023

2024

Average 
accuracy 

across 
multiple 
datasets

2025



Point tracks make science easier
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Polajnar, Kvinikadze, Harley, Malenovsky. “Wing 
buzzing as a mechanism for generating vibrational 
signals in psyllids (Hemiptera: Psylloidea)”. Insect 

Science 2024.

Goode, C. K., and Gregory P. Sutton. 
"Control of high-speed jumps: the rotation 
and energetics of the locust (Schistocerca 

gregaria)." Journal of Comparative 
Physiology B 193.2 (2023): 145-153.

Mathis et al., “DeepLabCut: Markerless 
pose estimation of user-defined body 

parts with deep learning." Nature 
neuroscience 21.9 (2018): 1281-1289



Point tracks make robotics easier
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The VOTSp2026 Challenge
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Median trajectory error,  
Percentage of Correct  

Keypoints (PCK)

Harley et al.,  
ECCV 2022. 

Doersch et al., NeurIPS Datasets &  
Benchmarks, 2022. 

d_avg (PCK),  
Occlusion Accuracy,  

Average Jaccard

How do we evaluate point tracks? 
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Sand & Teller,  
IJCV 2006. 

Cycle consistency
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δavg
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δavg
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δavg



Driving: KITTI, Waymo (adapted by PIPs, DriveTrack) 

Animals: BADJA, Horse10 (adapted by PIPs, AllTracker) 

Robotics: RGB-Stacking, RoboTAP (adapted by TAPVid) 

Egocentric: EgoPoints, Aria Digital Twin (adapted by EgoPoints, TAPVid-3D) 

Capture studio: Panoptic Studio (adapted by TAPVid-3D) 

Youtube: DAVIS, Kinetics (adapted by TAPVid) 

Surveillance: CroHD (adapted by PIPs) 

Biology: Cell Tracking, SpaceAnimal, Tri-Mouse, Schooling-Fish

Where do we evaluate point tracks? 
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Full-Suite Evaluation is Getting Difficult
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Harley et al., AllTracker: Efficient Dense Point Tracking at High Resolution, ICCV 2025.
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Annotations 
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Selective Track Curation 
(Hand-picked) 

Domain diversity 
(15 source datasets) 

Lightweight 
(50 sequences total)

VOTSp goals
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Results & Analysis
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VOTSp Results: 16 submissions

21



Baseline: AllTracker (at multiple resolutions)
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Many submissions based on AllTracker
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AllTracker Overview
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Pixel-aligned temporal attention



ours

Point tracking
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s t time-aware 
flow
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AllTracker scales well with resolution

31



Winner: AllTrackerPlus
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Zhenglin Du, Zhengyang Li, Yi Wen (Xidian University)

Keys to victory 

better memory engineering 

forced max-resolution inference 

base alltracker.pth weights



Runner-Up: Track-On-RS
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Key Mechanics 

causal tracker (!) 

SAM3 guidance

Görkay Aydemir, Yunus Kurt, Volkan Aydıngül, Nasrin Rahimi, Misra Yavuz, Burak Biner, 
Ahmet Emirdagi, Suleyman Aslan, M. Akin Yilmaz (Codeway AI Research & fal.ai)



Highlight: Verifier4
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Key Mechanics 

4 base trackers in parallel  

verifier-guided frame arbitration

Jinxia Xie, Liangtao Shi, Daoheng Li, Zixu Li, Jianjun Qian



Highlight: TAPNext++512
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Key Mechanics 

online recurrent state-space model 

causal inference (!) 

minimal inductive biases

Sebastian Jung, Martin Sundermeyer, Carl Doersch



All methods struggle with sub-pixel precision
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Conclusion

37



Resolution matters a lot 

Causal methods are catching up 

“Pure” data-driven methods are catching up

Takeaways
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Limitation 1: 
 

not all annotations  
are pixel-precise
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Limitation 2: 
 

position accuracy  
was the only metric
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