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Overview

• High-quality samples (images or text) in significantly fewer steps

Control Generation

• Posterior Sampling
• Tilt categorical distribution for inverse problems

Use Discrete Diffusion



• Standard masked diffusion loss NELBO

• Normalizing factor via stop-gradient
• Exclude during gradient computation
• Normalize transition via softmax

• Log ratio captures adaptation gap

• Measurement likelihood tilt (external reward model)

(Sohl-Dickstein et. al., 2015, Murata et. al., 2025)

Negative log posterior (Theorem 3.3):

Objective of Anchored Posterior Sampling (APS)



• Approximation 1: At test-time, minimize error at each time step

• Approximation 2: Replace original sample with model prediction

Negative log posterior (Theorem 3.3):

Approximations



• Approximation 3: Our final surrogate objective

(Straight-through estimator: Bengio et. al., 2013, Oord et. al., NeurIPS, 2017)

Approximations for Likelihood: Quantized Expectation

Negative log posterior (Theorem 3.3):
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• Sample from approximate joint 
supported on anchor tokens

• Selectively mask tokens with low 
tilted probability
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Reward guidance

Anchored Remasking
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APS (ours) yields better results with sharper texture and refined facial features

Experiments: Linear Inverse Problems



31

APS (ours) outperforms discrete samplers and competes with continuous baselines

Experiments: Linear Inverse Problems



Applications

…. wearing a 
vibrant, oversized, 
silk-screened graphic 
t-shirt … untucked, 
hanging loosely over 
the jeans … 

Style Guided Generation

Image Editing

Reward Guided Question Answering


