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Reverse Distillation
for Visual Anomaly Detection



Visual Anomaly Detection
and why is it cool?

Where is the object weird?

Visual Anomaly Detection (VAD)

Where is the object?

Detection / Segmentation



Visual Anomaly Detection

Normal?

No!

Here!

and why is it cool?



Visual Anomaly Detection
and why is it cool?

[https://encord.com/blog/what-is-out-of-distribution-ood-detection/]

Out-of-distribution Detection



[Hinton, Geoffrey, Oriol Vinyals, and Jeff Dean. ‘Distilling the Knowledge in a Neural Network’. arXiv:1503.02531. Preprint, arXiv, 9 March 2015. https://doi.org/10.48550/arXiv.1503.02531]

Knowledge Distillation (2015)
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https://doi.org/10.48550/arXiv.1503.02531


[Hinton, Geoffrey, Oriol Vinyals, and Jeff Dean. ‘Distilling the Knowledge in a Neural Network’. arXiv:1503.02531. Preprint, arXiv, 9 March 2015. https://doi.org/10.48550/arXiv.1503.02531]
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Distillation

Teacher encoder

Student encoder

Assumption: Student generalizes differently in feature maps when shown anomalous images

in VAD

Teacher encoder

Student decoder

Reverse Distillation
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Distillation

Teacher encoder

Student encoder

Teacher encoder

Student decoder

Reverse Distillation

BUT HANG ON!
Isn’t this just an encoder-decoder VAE type thing?

OCBE
One class 
bottleneck 
embedding

MFF block 
Multi-scale 
feature fusion



Variational 
Autoencoder

Teacher encoder

Student decoder

Reverse Distillation

No ☺



Reverse Distillation

Anomaly score 
=

MaxVal(Anomaly Map)



Results

MVTec



Results



What about underwater!?



Underwater Scenes
are extremely weird

Perfect conditions

MVTec

Difficult conditions



Underwater Example



Underwater Example



Thanks!

IT University Copenhagen
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