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Limitations

The low inference speed for diffusion-based reconstruction 

has limited their applicability in real-time scenarios.  

Visual Anomaly Detection with Diffusion Models
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Motivation

Instead of reconstruction (𝑥0 → 𝑥𝑡 → ො𝑥0), 

we directly infer the latent state at the final step (i.e., noise), 

by tracing the learned PF-ODE trajectories (𝑥0 → 𝑥𝑇). 
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Motivation

・This removes an unstable perturbation at the inference stage.

Why this works.

・Surprisingly, we found that it drastically improves inference speed.

・Learned PF-ODEs are NOT smooth for abnormal samples.

・For abnormal samples, PF-ODE drives the original image into 

    a low-density region of a Gaussian distribution. 
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Methodology - InvAD

Goal: effectively learn the complex normal distribution. 

We simply train DiffusionTransformer in the feature space.

Then, iteratively “noising” with DDIM Inversion.
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Main Results
State-of-the-art Performance Across Industrial Benchmarks
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Key Findings -Why Inversion?-
Inversion surprisingly works well in few-step scheme.

NOTE: We just ablate inference methodology with 

the same pre-trained diffusion model.
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Key Findings – Efficiency-
Our InvAD Archives Best Speed-Accuracy Trade-off
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Key Findings –Plug and Play-
Any Pre-trained Diffusion Can Be Combined w/ Inversion
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