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Motivation

• Instance-level
• Contrastive learning aim to learn representations invariant to instance-level 
variations, which are provided by different views of the same instance.

• Category-level
• Learning representations invariant to category-level variations, which are provided by 
different instances from the same category.



Positive Sample Discovery

smoothness assumption
if two points in a high-density region are close, then their semantic information should be 
similar.



Positive Sample Discovery

k is small

The probability of sample vi being recognized as the j-th sample as: 

The probability of vi being recognized as an image in S as:

The positive sample set N(i) of image xi as



Hard Sampling Strategy

However, if we simply optimize the loss, the penalty strength on Pvi (j) for all j ∈ N(i) is 
equal, which tends to maximize some easy optimized similarities.

Select P samples with the lowest similarity to construct the hard positive sample set Nh(i).

Hard negative samples set and Background samples set. 

Overall Loss Function

Time function
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