
Method

Dirichlet Diffusion – Closed form:  𝒑(𝑛 𝑑𝜏) = 𝐼 + 𝑀 𝜶, 𝜿 𝑑𝜏 𝑛𝒑(0)

• 1st stage: ASFormer estimates initial frame-wise predictions.

• 2nd stage: Dirichlet parameters α and κ are estimated using a lightweight 

module, which is differentiable and integrated end-to-end.
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[ℒ𝐶𝐸 𝒑𝑡 , 𝒚𝑦 + 𝜆𝛼ℒ𝛼 𝜶𝑡 , 𝒚𝑦 + 𝜆𝜅ℒ𝜅 𝜿𝑡 , 𝜶𝑡, 𝒚𝑦 ]

• ℒ𝐶𝐸 𝒑𝑡, 𝒚𝑦 : Frame-wise Cross-Entropy Loss

• ℒ𝛼 𝜶𝑡 , 𝒚𝑦 : Evidence Loss - Learns Dirichlet Parameters

• ℒ𝜅 𝜿𝑡 , 𝜶𝑡 , 𝒚𝑦 : Regularization loss -  Enforces κ parameters to be small for correct 

initial predictions
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Comparison on Assembly101 with Video-MAEv2 features

Problem Statement
Action segmentation of untrimmed videos under full supervision.

Comparison with I3D features 

SOTA Limitations

• Multi-stage refinements → high model & compute complexity.

• Boundary detection quality mostly degrades through stages.

 

Boundary Detection on 50Salads

Contributions

• Replace multi-stage refinements with Dirichlet diffusion to 

“denoise” the initially predicted class distributions.

• Estimate the diffusion parameters only at keyframes → efficient.

• Achieve higher accuracy with fewer model parameters.

Comparison on Assembly101 with TSM features

Complexity on 50Salads
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