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Bayesian inverse problems
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Diffusion models for inverse problems



Diffusion models 101

x ∼ p(x)
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Inverting an observation

y ∼ p(y∣x) x

p (x)θ p (x∣y)θ

y y
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Approximating 
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Data assimilation with diffusion models



Score-based data assimilation (SDA)
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Latent diffusion models (LDMs)

x ≈ D(E(x))

x z = E(x)
E z ∼ p (z)θ

x = D(z) D
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LDMs for inverse problems

• 

• 

x ∼ p (x∣y) ⇔ z ∼ p (z∣y), x = D(z)θ θ

p (z∣y)θ

p(y∣x) = N (y∣M(x), Σ )y

p(y∣z) = N (y∣M(D(z)), Σ )y

p (z∣y)θ



Appa: Bending weather dynamics with LDMs

Forward SDE (latents → noise)

Reverse SDE (noise → latents)
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Conclusions
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Appa: Autoencoder



Appa: Latent denoiser


