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Uncertainty distribution visualization

Out-of-distribution detection resultsEvidential Deep Learning estimates uncertainty 
by predicting a Dirichlet distribution. However, 
existing uncertainty measures are designed 
from a probabilistic perspective.
Key question: Are current uncertainty 
measures consistent with the optimization
process?

Open-set action recognition results

Key insight: A valid uncertainty measure 
should decrease as samples approach the 
global optimum of objective function.
Marin-aware Predictive Uncertainty (MPU) Converge to a maximum-margin solution

Compare with previous UQ methods 

ü Large margin → confident prediction
ü Small margin → high uncertainty

Key observation: Minimizing UCE loss in EDL 
implicitly encourages a maximum-margin 
solution similar to C&S multi-class SVM.
Implicit maximum-margin solution

There exists an analogy between EDL gradient 
dynamics and the SVM dual solution.

• C&S SVM solution:

• UCE loss gradient:


