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Overview

• We propose a model called DeSTSeg for visual 

anomaly detection. 
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Highlights

• Denoising student encoder-decoder

– Explicitly generate different feature representations from 

the teacher with anomalous inputs

• Segmentation network

– Adaptively fuse the multi-level feature similarities

• High performances on benchmark dataset
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Problem Formulation

• Characteristic of anomalies

– Limited anomaly samples

– Long-tailed distribution

• Formulation of vision anomaly detection

– Training: use normal data only

– Inference: localize anomaly pixels
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Baseline: STPM[1]
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Cosine Distance Loss



Improved Student
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• Apply constraints on anomalous data



Synthetic Anomaly Generation[2]
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Improved Student
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• Use encoder-decoder architecture to better support 

the feature denoising task



Segmentation Network

• Fuse the multi-level features adaptively
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Experimental Setup

• Dataset

– MVTec AD Dataset[3]

– 10 object + 5 texture

• Metrics

– Image-level AD: AUC

– Pixel-level AD: AUC, AP

– Instance-level AD: we propose a metric, IAP (instance 

average precision)
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Quantitative Results
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Task and metric Ours SOTA

Image-level AUC 98.6±0.4 98.5 (PatchCore[4])

Pixel-level AUC 97.9±0.3 98.4 (PatchCore[4])

Pixel-level AP 75.8±0.8 70.2 (DSR[5])

Instance-level IAP 76.4±1.0 71.5 (DRAEM[2])

Instance-level IAP@90 57.8±1.8 51.7 (DRAEM[2])

Instance-level PRO 94.4±0.4 94.5 (PatchCore[4])



Visualization Examples
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Failure Cases
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Ablation Studies
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– den: use denoising student network (checked) or use origin 

student network (unchecked)

– ed: use encoder-decoder student (checked) or use decoder 

student (unchecked)

– seg: use segmentation network (checked) or use the product 

of cosine distances (unchecked) for anomaly localization



Summary

• We design DeSTSeg for anomaly detection and localization.

– Denoising student-teacher network

– Encoder-decoder student network architecture

– Segmentation network

• We prove the effectiveness of our method.

– DeSTSeg achieves high performance on MVTec AD dataset

– Detailed ablations are discussed
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