
  
 

Visual Tracking             

Jiri Matas 

 
Center for Machine Perception  

Department of Cybernetics,  

Faculty of Electrical Engineering  

Czech Technical University, 

 

 Prague, Czech Republic 

 
 

 



Outline of the Lecture  

1. Visual tracking:  not one, but many problems.   

 

2. The KLT tracker 

3. The Mean-Shift tracker  

4. The Flock of Trackers (FoT) -  
     a robust short -term tracker example  

5. The TLD tracker  - 

   a robust long-term tracker example 

6. Tracking by detection (STRUCT), correlation (KCF) 

7. How to evaluate a tracker?  
 

8. Conclusions 
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Application domains of Visual Tracking  

Åmonitoring, assistance, surveillance , 

control , defense 

Årobotics, autonomous car driving, rescue  

Åmeasurements: medicine, sport, 

biology, meteorology  

Åhuman computer interaction  

Åaugmented reality  

Åmanagement of video content: 

indexing, search  

Åfilm production and postproduction: 

motion capture, editing  

Åaction and activity recognition  

Åimage stabilization  

Åmobile applications  

Åcamera òtrackingó 
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Applications, applications, applicationsΣ Χ  
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Tracking Applications é. 

ïTeam sports: game analysis, player statistics, video annotation, é 
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Sport examples 

 

 

http://cvlab.epfl.ch/~lepetit/   
http://www.dartfish.com/en/media -gallery/videos/index.htm  
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http://cvlab.epfl.ch/~lepetit/


Tracking people and faces 

http://cvlab.epfl.ch/research/completed/realtime_tracking/ http://www.cs.brown.edu/~black/3Dtracking.html 
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http://cvlab.epfl.ch/research/completed/realtime_tracking/
http://www.cs.brown.edu/~black/3Dtracking.html


We know what tracking is? 

video credit: 

Helmut       

Grabner 
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Tracking and Motion Estimation.  
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ie. if a perfect optic flow algorithm was available, tracking would 
be solved? 



Motion field examples 

Dense motion field Sparse motion field 

http://www.cs.cmu.edu/~saada/Projects/CrowdSeg
mentation/ 

http://www.youtube.com/watch?v=ckVQrwYIjAs 
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Optic Flow 

Standard formulation:  

ÅAt every pixel, 2D displacement is estimated  between consecutive frames  

Missing: 

Åocclusion ð disocclusion handling:  pixels visible in one image only  

- in the standard formulation, òdonõt knowó is not an answer 

Åconsidering the 3D nature of the world  

 

Practical issues hindering progress in optic flow:  

Å is the ground truth ever known?  

- learning and performance evaluation problematic (synthetic sequences ..)  

Årequires generic regularization (smoothing)  

Åfailure  (assumption validity) not easy to detect  

 

In certain applications, tracking is motion estimation on part of the image 

with specific constraints:  augmented reality, sports analysis  
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Definition (1): Tracking 

 

 

Establishing point-to-point correspondences 

 in image sequences 
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Tracking: Definition - Literature  

Surprisingly little is said about tracking in standard textbooks .  

Limited to optic flow, plus some basic trackers, e.g. Lucas-Kanade. 

 

Definition (0):  

[Forsyth and Ponce, Computer Vision: A modern approach , 2003] 

 

òTracking is the problem of generating an inference  about the    

motion  of an object  given a sequence of images.  
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