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Anomaly detection

▪ Learn normality

▪ Detect discrepancies as anomalies
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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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Rule-based machine vision

▪ Rule-based approach
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features classification class

rule
model
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Machine learning in computer vision

▪ Conventional ML approach

feature 
extraction

features classification class

ML
modellearning

PCA, LDA, CCA, 
HOG, SIFT,  

SURF, ORB, … kNN, SVM, ANN, 
AdaBoost, …
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Deep learning in computer vision

▪ Conventional machine learning approach in computer vision

▪ Deep learing approach

feature 
extraction

features classification class

ML
model

learning

classification class

Deep 
model

deep 
learning



8

New paradigm

▪ Conventional approach: programming specific solutions

▪ New paradigm: data-driven learning-based sloutions

GOSTOP
2016-2020

DIVID
2018-2021
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Surface defect detection

Supervised Unsupervised

Mixed
supervision
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Learning regimes
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Supervised learning

ICVS 2019 JIM 2020
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Supervised learning

JIM 2020
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Supervised learning
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Segmentation stage

Classification stage

WACV 2018

NCAA 2021
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Learning regimes
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Learning with mixed supervision

COMIND 2021

DIVID
2018-2021
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Learning with mixed supervision

COMIND 2021

DIVID
2018-2021
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Learning regimes
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Unsupervised learning

▪ Only defect-free images required

▪ Negative-class-only learning

▪ Detection AUROC on MVTec AD:

PR 2021 ICCV 2021 ECCV 2022

RIAD DRAEM DSR

[paperswithcode.com]

2023

Transfussion

Reconstruction Discrimination Diffusion
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Unsupervised learning - RIAD

▪ 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

▪ Reconstructive and discriminative approach

▪ Generate synthetic anomalies

ICCV 2021

DIVID
2018-2021

CompVis
2019-2024



22

Unsupervised learning - DRAEM

ICCV 2021DIVID
2018-2021

CompVis
2019-2024
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Unsupervised learning - DSR

▪ Generate syntetic anomalies in the quantized feature space

ECCV 2022

MV4.0
2021-2024
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Unsupervised learning - DSR
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Unsupervised learning - DSR

▪ Results on KSDD2
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Unsupervised learning - Transfusion

▪ TRANSparent
difFUSION

▪ Using Diffusion
model estimate

▪ Anomaly mask

▪ Anomaly

▪ Normal image

MV4.0
2021-2024
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Unsupervised learning - Transfusion



28

Unsupervised learning - Transfusion
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Learning regimes
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Learning with mixed supervision

QCAV 2023
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Industrial applications

▪ Data-driven deep-learning approach to surface-defect detection
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Anomaly detection methods

▪ Dozens of methods

▪ Results on MVTec AD dataset

▪ Papers with code:

▪ https://paperswithcode.com/sota/anomaly-detection-on-mvtec-ad

https://paperswithcode.com/sota/anomaly-detection-on-mvtec-ad

