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Background and Motivations

• Visual Tracking Pipeline
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• Larger input size leads to better accuracy and longer latency
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Can we narrow 
this accuracy gap 
without sacrificing 
too much speed?
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Why larger input size improves accuracy?
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The improvement brought by 
increased visual field is  wiped 
out by decreased target 
resolution, when fixing a small 
input size

How to simultaneously have large visual field 
and large target resolution under a smaller 
input size?

Larger visual field improves 
accuracy when target 
resolution is sufficiently large 
at the cost of larger input size
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Non-uniform resizing for visual tracking
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By sampling uniformly distributed pixels at non-
uniformly distributed locations, the search area of 
current frame is non-uniformly resized. The non-
uniformly resizing is controlled by a non-uniform 
control grid 𝔤.

• QP–based control grid 𝔤 generation 

• 𝐸𝑧𝑜𝑜𝑚：Zoom the target region by γ

• 𝐸𝑟𝑖𝑔𝑖𝑑：Avoid extreme deformation

• S𝑘,𝑙：importance score, higher at location where the 
target is more likely to appear, G(x,y) is a Gaussian 
function
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Results
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• Consistent improvements over two baselines on 
multiple large-scale tracking datasets

• Narrowed the accuracy gap between speed/ accuracy 
oriented trackers

• Causing little computational overhead (1.58 ms & 
1.28M MACs)

• Outperforms SOTA method on TNL2K while 
reduces more than 50% of computation

• Improve off-the-shelf models without training
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Visualization
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Ours
Uniform 
Resizing

FOVEA

• Compared with uniform resizing, we have larger 
target resolution

• Compared other non-uniform resizing method 
(FOVEA), we have less deformation and scale 
change

Faster re-detection Fewer target lost 
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Conclusion
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An efficient non-uniform resizing method for 
visual tracking

⁃ Non-uniformly resize the cropped search area to 
have a smaller input size while the resolution of the 
area where the target is more likely to appear is 
higher, vice versa.

⁃ Bridge the gap between speed-oriented and 
performance-oriented trackers with negligible 
computation

⁃ Push forward the Pareto front of MACs and AUC 
trade-off

Code

Paper
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