
Dissolving Is Amplifying: 
Towards Fine-Grained 
Anomaly Detection

Jian Shi1 · Pengyi Zhang2 · Ni Zhang2 · Hakim Ghazahi1 · Peter Wonka1 
1 KAUST · 2 NEC Laboratories China



Background:
      Issues In Medical Anomaly Detection

Healthy images tend to be quite similar, while unhealthy images can 
appear in a wide variety of forms.

The Long-Tail:
A few common conditions dominate while many rare conditions are 
underrepresented.

RareCommon



Challenge: How to focus on fine-grained details 
in medical images unsupervisedly?

Medical imaging often contains critical fine-grained features, such as tumors or 
hemorrhages, crucial for diagnosis yet potentially too subtle for detection with 
conventional methods

Dissolving Transformations w/ Diffusion Models
Employs dissolving transformations to detect subtle features, such as tumors, 
that traditional methods often overlook.

Amplifying Framework For Anomaly Detection
The DIA framework is designed to improve fine-grained anomaly detection in 
medical imaging, providing a robust solution to identify irregularities.

Significant AUC Improvement
Demonstrated a substantial AUC improvement of 18.40% over baseline 
methods across six diverse medical datasets.

Anomaly Detection 
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Our Approach:

Remove the fine-features from the image
&

Compare with the original image
&

Learn the differences

Tell t
he differences



Key Technology:

Dissolving Transformations w/ Diffusion Models

Dissolving Transformation:

Regular Diffusion:

Instead of generating images by progressive denoising, we apply 
reverse diffusion in a single step.



Dissolving 
Transformation 
Effects
Instead of generating images by 
progressive denoising, we apply 
reverse diffusion in a single step.



Key Technology:

Fine-Grained Contrastive Learning

Visualization of the target similarity matrix (K = 2 with two 
samples in a batch). The white, blue, and lavender blocks 
denote the excluded, positive, and negative pairs, 
respectively.

The red area contains the newly introduced negative pairs 
with dissolving transformations. 

The proposed contrastive loss:



The DIA Framework

The DIA framework is designed to 
improve fine-grained anomaly 
detection in medical imaging, 
providing a robust solution to identify 
irregularities.

Our framework amplifies fine-details 
by dissolving the fine details.



Significant AUC 
Improvement

Demonstrated a substantial AUC 
improvement of 18.40% over 
baseline methods across six 
diverse medical datasets.



Thanks for Listening!


