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Motivation: Distribution Mismatch in Diffusion-
based Models
• Exposure Bias: Mismatch in training and inference:

Method

vs

• Training: condition 𝒙𝒕"𝟏 ∼ 𝒒 𝒙𝒕"𝟏 Inference: condition 𝒙𝒕"𝟏∼ 𝒑𝜽(𝒙𝒕"𝟏)

• The mismatch error is severe with fewer sampling steps and is 
accumulated during inference process!

• Exposure Bias also in Consistency Distillation Models

• 𝚽𝒕 𝒙𝒕"𝟏 ≠ )𝚽𝒕(𝒙𝒕"𝟏, 𝝐𝝓)

• Intuition: Improving Distributional Robustness can alleviate 
mismatch

• Distributional Robustness (DRO): Condition 𝑥&"' ∼ -𝑞 𝑥&"' ,
• -𝑞(𝑥&"') is in a ball over the ground truth 𝑞(𝑥&"'), which covers 
𝑝( 𝑥&"'

• Counting Biases in Training: Minimization conducted on a ball 
over 𝒙𝒕"𝟏 ∼ 𝒒 (𝒙𝒕"𝟏)

• Objectives:
• Diffusion Models

• Consistency Distillation

• Efficient Implementation
• Fine-tuning Models with Free AT!

Experiment on Diffusion Models
• Results on CIFAR-10 32x32

• Results on ImageNet 64x64

Experiment on Consistency Models

• Results of LCM on MS-COCO 2014 at 512x512
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