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Contrastive learning
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Hardness-aware Property



4

Gradients Analysis

• Gradients ∝

• 2
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The Role of temperature

The relative penalty on negative sample xj:
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The Role of temperature
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Explicit Hard Negative Sampling
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Uniformity-Tolerance Dilemma
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Uniformity-Tolerance Dilemma
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Experiments
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Uniformity-Tolerance Dilemma

The dilemma is caused by the inherent defect of 
unsupervised contrastive loss that it pushes all 
different instances ignoring their semantical relations!

An ideal model should be both locally clustered and 
globally uniform.
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Conclusion

• 1. Contrastive loss is a hardness-aware loss function.
• 2. The hardness-aware property is significant to the success of 

the contrastive loss.
• 3. The temperature plays a key role in controlling the local 

separation and global uniformity of the embedding distributions. 
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