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In a Nutshell

Goal: Out-of-distribution (OOD) detection and generalization.

Previous: OOD detection and generalization are conflict to each other.

Problem: Notable lack of theorical justification:

What is the relationship between these two tasks?

Our work: A joint framework for dual optimal OOD detection and generalization.

★ Theoretical analysis to understand the dilemma between OOD detection and generalization

★ A novel Bayesian optimization framework for dual optimal performance



Out-of-distribution Detection

Why do we care: one might want the model to be aware of outliers for safety, 

but certainly does not want to sacrifice the classification accuracy.



Theorem 1 (Sensitive-robust dilemma)

Under mild conditions, the error lower bound of MPS-based 

detectors are negatively correlated with OOD detection loss.

[…] it holds that

Theorical Analysis



Decoupled Uncertainty Learning

Different types of uncertainty in Bayesian framework:

One essential property is that high distributional uncertainty does not ensure high overall uncertainty.

Related to OOD generalization (theorem 1). Related to OOD detection by the definition.

The proposed decouple uncertainty learning:



Decoupled Uncertainty Learning

Different types of uncertainty in Bayesian framework:

One essential property is that high distributional uncertainty does not ensure high overall uncertainty.

Related to OOD generalization (theorem 1). Related to OOD detection by the definition.

Now the dilemma does not hold anymore. The logic chain has been broken down from here



Experimental Results

Dual optimal performance Decoupled uncertainty



Summary

Takeaway conclusion:

Dual optimal OOD detection and generalization can be achieved without trade-off.

Paper: https://arxiv.org/abs/2410.11576 Code: https://github.com/QingyangZhang/DUL

https://arxiv.org/abs/2410.11576
https://github.com/QingyangZhang/DUL
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