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• Traditional multi-label recognition methods assumed that the training and test sets follow 

independent and identically distributions (i.i.d.), and the label correlations are consistent.
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• Previous multi-label recognition methods may fall short when there exists contextual bias 

in the training set.
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Motivation

• The causal label correlations are stable

• Pursuing causal correlations

• Suppressing spurious correlations



Motivation

• Causal intervention theory can remove the effects of confounders.

• After applying causal intervention, causal correlations will be preserved, spurious 

correlations will be removed.
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Method

• Statement:
➢If P(Y | do(X)) > P(Y), then a causal correlation exists from X to Y in a 

probability-raising sense, where X and Y represent two labels.

• Backdoor adjustment (C denote the confounders):



Method

• Estimate the probability of each category:

• Normalized weighted geometric mean approximation:



Method

• Effective modeling by cross-attention:

Where X denote the label-specific features. We model the confounders by clustering spatial 
features with K-means algorithm



Method

…

…Transformer Decoder
…

Confounder

Cross-Attention + FC2

Summarizing Causal Label Correlations

…
…

FC1

M
u
lti-L

ab
e
l L

o
ss

Person Dog Surfboard

Decoupling Label-Specific Features

Input Image Backbone

• Framework Overview



Experiments

Common Setting



Experiments

Cross-dataset Setting



Experiments
Ablation Studies



Thank You for Your Attention !
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