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Training-Free Image Editing with Diffusion Models (1)

Goal: Generate images that align with editing prompt (editing accuracy) while 
being faithful to the original image.

→ How to achieve and balance both targets? (Problem 1)



How diffusion models perform editing?

Inversion: 

- Two popular types are DDIM Inversion and DDPM Inversion (slightly better).

Editing: Perform step-by-step sampling with editing conditions.

- Often requires further attention control for faithfulness.



Training-Free Image Editing with Diffusion Models (2)

Problem 2: 

How to combine multiple 
types of editing 
effectively?

For example: Text-guided 
and Style Editing.



Training-Free Image Editing with Diffusion Models (3)

Problem 3: 

- Current literature do not pay attention on the editing process of diffusion models, 
lacking of theoretical foundation.

→  Struggle with the first two problems!!

- Most of current text-guided methods focus on sampling from 

→ No guarantee to fall into the target distribution 

→ By this approach, there is no control for the trade-off between editing & faithfulness.

→ How to combine with other editing conditions?



Motivation of h-Edit (1)

- We know the abstract target distribution is

- We know the starting distribution for editing is 

- Why don’t we build a bridge to connect them?

→ Guarantee to fall into the target distribution.

→ For combining, we adjust the target distribution to 

→ Naturally decompose the update into “reconstruction” term and “editing” 
term.

Can be 
anything: 
text, graph, 
reference 
images, audio.



How h-Edit works?
A way of building the bridge is “Doob’s h-transform”

Doob’s h-transform



How h-Edit works? h-transform + LMC sampling!

Implicit form:

Explicit form:

To sample          , we perform Langevin Monte Carlo sampling to 
sample from                      or  with the score of



How h-Edit works? h-transform + LMC sampling! (2)

Explicit form:

- Naturally decompose the update into “reconstruction” term and 
“editing” term.

- We can have multiple “editing” terms with any form.



How h-Edit works? h-transform + LMC sampling! (3)

Implicit form:

- What’s special about implicit form? → Optimization over the space 
of           as the editing term acts on  

Multiple 
optimization steps

for hard editing 
cases



Results of Implicit h-Edit using multiple optimization steps



How h-Edit works? Design h-function effectively!

- Text-guided editing We introduce          at editing time 
(different to           at inversion time)



plays the role of removing “negative” information!



Quantitative Results on PIE-Bench

Better editing fidelity! Better faithfulness!



Comparison with baselines: Deterministic Inversion



Comparison with baselines: Random Inversion



Editing with external reward models

can be 
computed with 
Tweedie’s formula

We can perform editing with gradients from external reward models trained on 



Editing with reward models: Face Swapping with ArcFace



Editing with conditional score and reward models:
Text-guided and Style Editing with CLIP
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