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Task Definition

automatically track a target in a video sequence by predicting its location and scale
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intelligence 37.3 (2015): 583-596.

the original domain                                        the frequency domain
matrix multiplication          ------>              element-wise multiplication       
     inverse matrix                 ------>                  element-wise division
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Advantages:

1. data augmentation
2. superior efficiency
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ACA-DCF - Motivation

Explore the foreground / background context-aware clues within the 
hand-crafted and deep feature representations to enhance discrimination 
and robustness.

1. Spatial Feature Selection
2. Adaptive Channel Selection
3. Coarse-to-Fine Tracking Strategy
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ACA-DCF - Framework
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The proposed adaptive context-aware DCF method using both hand-crafted and deep features. The proposed 
context-aware mask generator is instrumental in applying foreground-background attention to the learned 
filters. The corresponding responses are adaptively fused to generate the final result.



ACA-DCF - Context-aware masks
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Illustration of the proposed complementary attention 
mechanism based context-aware mask generator: (a) target 
bounding box; (b) foreground-attention mask; and (c) 
background-attention mask.

We design our context-aware attention masks with two complementary components, the 
foreground-attention mask       as:

and the background-attention mask        as:

where       is the  -th row  -th column 
element of    .     and     are the target 
region and surrounding region.



ACA-DCF - Formulation
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To better illustrate the spatial information, we formulate our ACA-DCF in a 2D and multi-channel 
manner:

where                 is the  -th channel representation of a 3-rd order feature tensor                  ,              
                  is the   -th corresponding filter that is a slice of the filter tensor                     , and  
          is the designed spatial regularisation mask.



ACA-DCF - Optimization
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We use the augmented Lagrange method to optimise the objective function. 
We use slack variable             (for each   ,                ) and construct the following Lagrange 
function:



ACA-DCF - Optimization

Adaptive Context-Aware Discriminative Correlation Filters for Robust Visual Object Tracking

Solution:



Experiments
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Evaluation on OTB2013 and OTB2015, using the precision plots with DP in the legend and the success plots with 
AUC in the legend.
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Tracking results on VOT2016.



Experiments
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The DP and AUC results on OTB2015, parameterised by 7 attributes.



Experiments

Adaptive Context-Aware Discriminative Correlation Filters for Robust Visual Object Tracking

Examples of qualitative tracking results on challenging sequences (Left column top to down: Biker, Girl2, and 
Matrix. Right column top to down: Bird1, Ironman, and MotorRolling). The colour bounding boxes denote the 
results of SiameseFC, ECO, BACF, Staple, C-COT, CSRDCF, SRDCF, LADCF, ACFT, and ACA-DCF, 
respectively.



Conclusion
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We improve the DCF formulation by designing a novel adaptive context-aware 
mechanism. 

-The information contents of a target and its surroundings are analysed by the proposed 
complementary foreground-background attention mechanism. 

- The two sources of information are fused by a novel adaptive fusion strategy to further 
improve the robustness with the consideration of the dynamics of target and background 
appearance variations. 

-The experimental results obtained on well-known benchmarking datasets demonstrate 
the effectiveness and robustness of our method. It was shown to achieve superior 
performance over the state-of-the-art visual object tracking algorithms. 
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