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Research Background

➢ Current Adversarial Defense in Deep Metric Learning

• Unguided perturbation

• Inefficient AT

Embedding-Shifted Triplet
(EST)

• Pull pos and neg together

• Disastrously destroy embeddings

Anti-Collapse Triplet
(ACT)

Hardness Manipulation
(HM)

➢ Neglect the triplet structure in DML- Weak Adversary
➢ DML cannot handle excessively hard triplets- Model Collapse

Adversarial Training(AT)
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Our Method

➢ Collapse-Aware Triplet Decoupling (CA-TRIDE)



6

Our Method

➢ Collapse-Aware (CA) -> Model Collapse

Current 
Method

Our 
Method

Xuan, H., Stylianou, A., Liu, X., and Pless, R. Hard negative examples are hard, but useful. 
In Vedaldi, A., Bischof, H., Brox, T., and Frahm, J.-M. (eds.), Computer Vision – ECCV 2020, 
pp. 126–142, Cham, 2020. Springer International Publishing. ISBN 978-3-030-58568-6. 
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Our Method

➢ Triplet Decoupling (TRIDE) -> Weak Adversary

Decouple 
current methods

Anchor Perturbation

Candidate Perturbation
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Our Method

➢ Collapse-Aware Triplet Decoupling (CA-TRIDE)
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Experiments & Conclusions

✓ CA-TRIDE achieves SOTA performance on both benign and adversarial examples on 

CUB, CARS and SOP.

✓ Through TRIDE, our CA-TRIDE uses less time (~15%) and half PGD steps to achieve

better robustness and accuracy.
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Experiments

✓ Ablation studies validate the effectiveness of CA to stop model collapse and TRIDE to 

address the weak adversary.

✓ Proven insensibility of our methods towards hyperparameters.

✓ Interesting correlation between attention factor 𝜆 and entanglement level.
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