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Surface defect detection
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Example: Visual inspection of pharmaceutical products

NCAA 2021

sensum.eu
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Deep learning paradigm

Á Conventional approach: programming specific solutions

Á New paradigm: data -driven learning -based sloutions

GOSTOP
2016-2020

DIVID
2018-2021



5

Learning regimes

Unsupervised Supervised

Mixed
supervision

Weak
supervisionZero - shot

Few - shot
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Learning regimes
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Learning regimes ïfull supervision

Supervised

learning



8

Supervised learning
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Segmentation stage

Classification stage

WACV 2018



9

Supervised learning - TriNet

NCAA 2021
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Supervised learning - SegDecNet

ICVS 2019 JIM 2020
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Supervised learning - SegDecNet

JIM 2020
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Learning regimes ïunsupervised learning

Unsupervised

learning
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Unsupervised learning

Á Only defect - free images required

Á Negative -class -only learning

Á Detection AUROC on MVTec AD:

PR 2021 ICCV 2021 ECCV 2022

RIAD DRAEM DSR

[paperswithcode.com]

2023

Transfusion

Reconstruction Discrimination Diffusion
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Unsupervised learning - RIAD

Á Reconstructive approach

PR 2021

DIVID
2018-2021

CompVis
2019-2024
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DIVID
2018-2021

CompVis
2019-2024

Unsupervised learning - RIAD

PR 2021
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Unsupervised learning - DRAEM

Á Reconstructive models

Á Good approximation of data 

Á Unsupervised learning

Á General, task - independent

Á Enable reconstruction and outlier detection

Á Discriminative models

Á Supervised learning

Á Task -dependent

Á Compact representations

Á No reconstruction

Á Outlier detection as classification

Ĕ Combine reconstructive model 
and discriminative classifier
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Unsupervised learning - DRAEM

Á Reconstructive and discriminative approach

Á Generate synthetic anomalies

ICCV 2021

DIVID
2018-2021

CompVis
2019-2024
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Unsupervised lea r ning - DRAEM

ICCV 2021DIVID
2018-2021

CompVis
2019-2024
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Unsupervised lea r ning - DSR

Á Generate syntetic anomalies in the quantized feature space

ECCV 2022

MV4.0
2021-2024
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Unsupervised lea r ning - DSR
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Unsupervised lea r ning - DSR

Á Results on KSDD2



22

Unsupervised lea r ning - Transfusion

Á TRANSparent
dif FUSION

Á Using Diffusion model 
estimate

Á Anomaly mask

Á Anomaly

Á Normal image

MV4.0
2021-2024

ECCV 2024
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Unsupervised lea r ning - Transfusion
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Unsupervised lea r ning - Transfusion

ECCV 2024
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Learning regimes

Mixed supervision - from fully supervised to weakly supervised learning
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Learning with mixed supervision

COMIND 2021

DIVID
2018-2021
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From supervised to weakly supervised learning

COMIND 2021

DIVID
2018-2021
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Learning regimes

Mixed supervision - from unsupervised to supervised learning
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Learning with mixed supervision

QCAV 2023
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Learning regimes

All learning regimes
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SuperSimpleNet

[3] Z. Liu, Y. Zhou, Y. Xu, Z. Wang,SimpleNet: A Simple Network for ImageAnomaly Detection and Localization, CVPR 2023.

[4] B. Rolih, M. Fuļka D. Skoļaj, No Label Left Behind: A Unified Surface DefectDetection Model for all Supervision Regimes, JIM, 2024.

MV4.0
2021-2024

JIM2025
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Anomaly generation

Á True &
synthetic
anomalies

Á Perlin noise

Á Gaussian
noise

Á Label

Á Image level

Á Pixel level

Á Weakly supervised

Á Unsupervised
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Segmenta tion - dete ction modul e

Á Segmentation head

Á Classification head

Á Capturing global context

Á Detection of small defects

Á Enables mixed supervision


