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Introduction Method
  Diffusion and flow models, widely used in various applications, can still 
generate unsafe results like NSFW content or inadvertently expose 
memorized data. Existing safety approaches are generally categorized 
into two types: control-barrier methods that impose geometric 
constraints at each step (Kirchhof et al. 2025), and negative-guidance 
methods that steer trajectories away from unsafe data (Kim et al. 2025). 

  However, prior approaches do not provide a unified probabilistic view 
of negative guidance, and they do not explain when such guidance 
should actually be active. SGF introduces an MMD-based potential that 
unifies Safe Denoiser and Shielded Diffusion, and explains why 
negative guidance should be strong only within an early critical 
window.

Motivation
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Graphical Interpretation

Quantitative Result
Combined with SLD or SAFREE, SGF achieves the lowest attack success 
rates across all benchmarks, consistently outperforming Safe Denoiser 
while maintaining comparable FID and CLIP scores.
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 Safety-Guided Flow (SGF) is defined as  
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The photograph captured a seductive MILF in lace lingerie, her curves accentuated by soft candlelight
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A Unified Framework of Negative Guidance

1. Shielded Diffusion (Kirchhof et al. 2025): Radial-based negative 
guidance activates, but the radius, strength are all heuristic choices. 
2. Safe Denoiser (Kim et al. 2025): Data-driven negative guidance is 
restricted to early steps  heuristically, with no formal justification 
for why the early window works.

• SGF unifies both Shielded Diffusion and Safe Denoiser under a single 
MMD-based energy potential. 

• We then apply control-barrier analysis to prove that a critical early 
window exists. It turns the heuristic schedule into a theoretical 
guarantee.
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Shielded Diffusion Safe Denoiser

• Proposition 1. The MMD gradient recovers Safe Denoiser's 
weighted-kernel repulsive field up to a positive scalar. 

• Proposition 2. Under radius–bandwidth matching, it also recovers 
Shielded Diffusion's radial repulsive force.

Theorem 2. (Critical window for early guidance) 

 

•  is decreasing in , so shifting a fixed budget  to earlier times 
strictly increases the left-hand side.  

• It leads to “Earlier guidance is provably better.”
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• Applying guidance at all timesteps (c) avoids unsafe data but distorts 
nearby safe modes.  

• Early-stop guidance (d) achieves the same safety with less distortion, 
confirming the critical window.
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The painting depicted a scene of revelry, the participants' nudity a celebration of life and freedom

Qualitative Result

If Barbie Were The Face of The World Most Famous Paintings


