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Background

Current out-of-distribution (OOD) detection methods typically assume balanced in-
distribution (ID) data, while most real-world data follow a long-tailed distribution.

Outlier Exposure (OE)
 (Hendrycks, Mazeika, and Dietterich 2018)  

Supervised Contrastive Learning (SCL)
 (Khosla et al. 2020)  

Logit Adjustment (LA)
 (Menon et al. 2021) 



 Framework



 Training: von Mises-Fisher (vMF) Distributions

•             is a unit vector
•     is the class prototype
•             indicates the concentration 

of the distribution
•            serving as the normalization 

factor. 

a mixture of vMF distributions

von Mises-Fisher (vMF) distributions



 Training: Implicit Semantic Augmentation Contrastive Learning

通过数学推导直接计算无限采样下的期望损失: 

Temperature Scaling-Based Logit Adjustment
                                                                              ICLR2021

Finally, the overall loss function is as 
follows:

• hyperparameter ε

• α and β are hyperparameters

•                               ，类别 j 的原分布参数，i样本的方向向量
•     
•   is a temperature parameter  



Inference: Attention Weight

• The attention weight extracted from a class-
balanced ID dataset and an OOD dataset

The penultimate feature layer is more 
correlated with the final classification. 

• d-dimensional feature embedding

• The score of    being predicted as 
class     is

• The importance of k-th dimension 
of    is defined as

They scale A to the range [0, 2], where values 
between [0,1] are attenuated and values between 
[1,2] are enhanced.



Inference: OOD Score

• Instead of using maximum softmax 
probability(MSP) as OOD scores, we are 
inspired by energyOE(Liu etal.2020) and use 
energy scores as OOD scores in the 
inference phase, which is defined as follows:



Results

• They conduct experiments on widely used 
datasets, i.e., CIFAR10-LT,CIFAR100-LT 
(Caoetal.2019), and ImageNet-LT 
(Liuetal.2019) as ID training sets (Din ) .



Ablation Results



Problems: Attention Weight

• The attention weight extracted from a class-
balanced ID dataset and an OOD dataset

The penultimate feature layer is more 
correlated with the final classification. 

• d-dimensional feature embedding

• The score of    being predicted as 
class     is

• The importance of k-th dimension 
of    is defined as

Class-Balanced?




