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Introduce

contrastive learning

InfoNCE loss:



Introduce

under-clustering: lacking negative samples can make different object categories having overlaps

over-clustering: the model over-clusters samples of the same actual categories into different clusters



Introduce

Triplet loss

triplet set

C is a margin deciding whether or not to drop a triplet.



Method

use the hardest triplet to represent the overall 
triplets, since 𝑥ℎ𝑎𝑟𝑑𝑒𝑠𝑡

− is the hardest negative sample, 
we have d(x, 𝑥ℎ𝑎𝑟𝑑𝑒𝑠𝑡

− ) ≤ d(x, 𝑥𝑖
− ) for all i. under-clustering problem
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Method

Truncated triplet loss

⚫ rank-k triplet loss: the k-th element are selected from {d(x, 𝑥𝑖
−)}, yielding: d(x, 𝑥𝑑𝑒𝑝𝑢𝑡𝑦

− ) = d(x, 𝑥𝑟𝑎𝑛𝑘−𝑘
− )

⚫ smoothed-rank-k triplet loss: selecting the top-2, top-3, ..., top-(2k+1) elements from {d(x, 𝑥𝑖
−)} and 

yielding: 



Method

Bernoulli Distribution model

assumption: with a high probability, the image pairs from the same category have higher feature
similarities than other pairs, and the distances between these pairs are smaller than other pairs.

event: the rank-k negative sample and the query belong to the same category.

on ImageNet, we have 𝑝 =
1

1000
𝑚 = 104, 𝑘 = Τ𝑚 2

𝑚 = 104, 𝑘 = 5

𝑃𝑟 = 6.53𝑒−121

𝑃𝑟 = 3.03𝑒−94

p is used to denote the probability that a negative sample and the query belong to the same class



Experiments

Linear evaluation on ImageNet:



Experiments

Transferring to downstream tasks:

(classification problem)



Experiments

Transferring to downstream tasks:

(matching problem)



Ablation study

event A: all the batch samplings

event B: If a batch contains at least 
two images belonging to the same 
actual category

event Ω: If (at least) these two 
images are mis-considered a false-
negative pair



Ablation study



Thank you


