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• ordinary supervised learning vs. multi-label learning 
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Multi-label Classification 

Ordinary supervised Learning
(only one ground-truth label)

Multi-label learning
(a series of labels)

instance label instance label……

label

label
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Multi-label Classification 

cloud

sky

leaf
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Out-of-distribution Detection （OOD） 

OOD <-   no label in the in-distribution data

softmax

cat

dog

pig

decision function G ：
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Out-of-distribution Detection 
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Problem

OOD uncertainty estimation in the multi-label classification setting

estimate the joint likelihood using generative 
models

combine label-wise energy over all labels
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Energy Function 

a scoring function for OOD uncertainty estimation in the multi-class setting

by the Boltzmann distribution

logits (softmax)

probability distribution : 
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Energy Function  

from a energy-based perspective by viewing logit as energy function : 

free energy function : 
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Label-wise Free Energy

Unfortunately does not capture uncertainty jointly across labels

a standard pre-trained multi-label neural classifier
a logit output for the i-th class : 

predictive probabilty : 

label-wise free energy :
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Label-wise Free Energy

Unfortunately does not capture uncertainty jointly across labels
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JointEnergy

consider joint uncertainty across labels : 

for OOD 

energy threshold 
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Dataset

in-distribution To evaluate the models trained on the in-
distribution datasets above, OOD :  

MS-COCO , 
PASCAL-VOC, 
NUS-WIDE

ImageNet 
Textures datasets
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Results

The sensitivity analysis on 

the larger AOC, the better 
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Results



15

Results
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Thanks


