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Background and Motivation

¢ H a I I u Ci n at i o n i n D iffu S i o n M Od e I New Al tool generates realistic satellite images of

Reverse diffusion process, t=1.00e+04, 1=5.00e-05 future flooding
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= 300 The method could help communities visualize and prepare for approaching
storms.
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Related Work L
Fine-tuning Limitation

Filtering * Lack of theoretical guidance

heuristic modification * Lack of benchmark
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Theory & Methods



IAn Optimization View of Diffusion Sampling Process

Diffusion sampling via ODE = continuation method

Proximal
Subproblem

L/J Euler = One-Step Gradient = Proximal Update

Proximal
Subproblem

Image field Score field Iterative update

Diffusion sampling process Continuation Method
Inspiration: Leveraging various optimization tools



I RO DS Robust Optimization inspired Diffusion Sampler

Uncertainty Hallucination

Correction —

Timestep i



I RO DSi Robust Optimization inspired Diffusion Sampler
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 Hallucination Index: -
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I RO DSi Robust Optimization inspired Diffusion Sampler

* Robust Sampling Process

Proximal
Subproblem

ngn fi(zx) <= Irgn[—logpt(x)}. '

m—TrUE Po(X)
w | @arned po(x)

Euler =
One-Step Gradient =
Proximal Update

' ¢ ~—— min max |— logps(x
e fl;nea;(-} filz) = ﬁtéﬂ[ 5P(2)]
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Experiments & Conclusion



| Experiment Setting

* Datasets:
* AFHQ-v2
* FFHQ
e 11k-hands

o La b e I i ng by h u m a n Normal Hallucination Normal Hallucination

EDM-Euler
EDM-Heun
RODS-SAS
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RODS-CAS




| Experiment Results

e Effective Detection -

EDM-Euler EDM-Heun RODS-SAS RODS-CAS
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* Animal Face: 87.5% 2 176
* Human Face: 72.5% 2
* Hands: 96.6%
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* Human Face: 25% )
E
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Predicted Normal Predicted Hallucination
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| Experiment Results

 Hallucination occur in the middle

* Keep Comparable Time

Euler-40 Euler-200 n Euler-40 Euler-200 l:gn-‘to CAS
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| Conclusion

Diffusion Sampling Process Optimization Problem Solving Process

(a) = ..ﬁ x

Inaccurate approximation of py(x)?

(b)

Robust Optimization inspired

Diffusion Sampler Robust Update Correction

RODS

— True po(x)

H(x;) > € Robust update

Time step i
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