
EntRGi: Entropy-Aware Reward Guidance 
for Diffusion Language Models
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•  : embedding table of 


• Logits from DLLM: 


• Vocabulary of DLLM/ : 


• Expected Token Embedding: 

ER R

ϕ

R 𝒱
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• Given Discrete Diffusion LM (DLLM ), 
Reward Model  

• What is the best way to use gradient 
guidance to maximize ? 

• Challenges:

A.  has a sampling step (unlike 

continuous diffusion)

B.  trained on discrete strings
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• Sample Token Embedding: 
,  

(eg: via Gumbel Noise)


• Reward Input Embedding:  
(Method-Dependent) 


• Logit Update:

ẽ = ER[x] x ∼ softmax(ϕ)

̂e

ϕ ← ϕ +
1
β

∇ϕR( ̂e)
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Goal Notations

Feeds the Expected embedding  

Gradient Flows through  
 
Inaccurate since   
doesn’t understand soft mixture  
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Feeds the sampled embedding  

Gradient still flows through 

 

 
Inaccurate since  evaluated at 
but gradient propagated at 

ẽ

ē
̂e = ē + stop-grad(ẽ − ē)
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Uses the observation that at low 
entropy, expected embedding is close 
to a real token


Feeds an entropy weighted mix to 

 

Gradient still flows through  

R
̂e = ē + stop-grad(w(ẽ − ē))
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Try it Out!

DLLM:  
Dream-7B-V0-Instruct 

Reward Model:  
Skywork-Reward-V2-
{0.6B, 1.7B, 4B}

Paper Code
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