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Introduction 
Problem 
• Color has been largely ignored in the tracking community. 

 
 
 
Motivation 
• Recently color representations has been successfully applied to 

several related areas in computer vision, e.g. object detection. 
 

Baseline 
• We start from a baseline tracker, called CSK [1]. 
• Fastest among the top 10 in the recent evaluation [2]. 
• Learns a kernelized least squares classifier on the appearance. 
 
 
 
 
 

Contributions 
1. Improved classifier model update scheme. 
2. Incorporation of color information into the tracker. 
3. Dynamical selection of color features for tracking. 

Improved Update Scheme 
• The original CSK update scheme is: 𝐴𝑝 = 1 − 𝛾 𝐴𝑝−1 + 𝛾𝐴. 
• This lacks temporal consistency, and is unstable for high 

dimensional color representations. 
• We consider all target samples simultaneously in one cost to 

derive a consistent update scheme.  
• The constrained weighted sum of errors are minimized by 

choosing: 
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 Template appearance: 𝑥 𝑝 = 1 − 𝛾 𝑥 𝑝−1 + 𝛾𝑥  
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Dynamic Selection of Color Features 
Idea 
Reduce the number of color feature  
dimensions by projecting onto a  
linear subspace, parameterized by  
an ON-basis 𝐵𝑝 (𝐷1 × 𝐷2 matrix). 

Dynamically adaptive. 
 

Total cost 
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Data term 
Reconstruction error of the appearance 𝑥 𝑝. 
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Smoothness term 
Amount of subspace change between frames. 
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Evaluation 
• We use the benchmark protocol of Wu et al. [2]. 
• 41 videos including all 35 color videos from [2]. 
• Compared with 15 state-of-the-art trackers. 

Color Attributes 
• We propose to use color attributes [3] for tracking. 
• A probabilistic representation of the 11 basic color 

names in the English language. 
• Successfully applied to object detection, object 

recognition and action recognition. 
 

Properties 
• Certain degree of  

photometric invariance. 
• Discriminative power 

due to achromatic colors. 
• Compactness due to 

only 11-D histogram. 
 

Color Evaluation 
• 10 color representations. 
• Intensity augmented. 
• Color attributes performs best. 
• 16 % improvement over 

using intensity alone. 

Demo 

Quantitative Evaluation 

Attribute-based Evaluation 

Update Evaluation 
• Improves with most 

color features. 

Conclusions 
• Our approach outperforms state-of-the-art at over 100 fps. 
• Color significantly improves tracking performance. 
• The choice of color representation is crucial for tracking. 
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