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TODAY KEY FIGURES

• Real-world inspection matters: 
Existing anomaly detection datasets are often synthetic or simulated.

• AutoVI Dataset => A benchmark for progress:
Developed by the SIA Working Group and Université de Technologie de 
Compiègne, AutoVI dataset provides a scientific foundation to evaluate and 
improve anomaly detection methods for modern manufacturing.

• Industrial defects are unpredictable and diverse (texture, structure, logic). 
Inspection systems must detect previously unseen anomalies without human 
supervision => AutoVI, support for applied research and transfer to industry

• You can access & contribute to AutoVI for free!



> Context and stakes for industry 
> Public dataset for visual anomaly detection
> AutoVI : a genuine dataset made in real conditions
o Inspection tasks of AutoVI and the extensions

> AutoVI, support for research applications and transfert for industry
> How to contribute to AutoVI?
> Q/A

Outline
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Visual Anomaly Detection in Manufacturing



Context and 
stakes for 
industry

> Global Industrial Context:
> Increasing diversity in Manufacturing
> Increase in "risky" controls 
> Difficulty in "creating" defects without 

industrial impact
> Creation of low added value jobs (high 

cognitive load)

> AI tools Key Benefits
> +30% defect detection, even in multi-

reference production
> -40% operator fatigue from prolonged 

inspection tasks
> Shift toward high-value tasks: 

adjustment, analysis, improvement
> upskilling: from reactive control to 

proactive decision-making
5



Context and stakes for industry

> Industrial Live applications everywhere

> The Hidden Risk: AI Trained on Unrepresentative Data
In the Lab (POC Phase):

Clean, labeled, and stable data under ideal conditions
Controlled lighting, product consistency, and known defect types
Models often trained on "best case scenarios"

On the Production Floor:
Real data is noisy, incomplete, and hard to label
Frequent changes in lighting, products, variants, and camera settings
Models that worked in lab fail to generalize in real life 6

Renault Group
Engine Final inspection 

Context : Random Fault 
Detection

Renault Group
Battery Shop 

Context : Connector 
assembly compliance

Continental

Electronic Card Assembly : 
small production run

2024 SIA Workgroup
1- Why? 
2- Proposal for improvement?



> Context and stakes for industry 
> Public dataset for visual anomaly detection
> AutoVI : a genuine dataset made in real conditions
o Inspection tasks of AutoVI and the extensions

> AutoVI, support for research applications and transfert for industry
> How to contribute to AutoVI?
> Q/A

Outline
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Public dataset for visual anomaly 
detection



> DAGM
• 2007; 10 classes; 
• Dataset artificially generated

Public dataset for visual anomaly 
detection
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> MVTEC Anomaly Dataset (AD1 
et AD2)
• 2019 et 2025
• 15 classes + 8 classes
• Transparent items and variation of 

lighthing conditions

Public dataset for visual anomaly 
detection



> MVTEC Loco
• 2021, 6 classes
• Logical Defects
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Public dataset for visual anomaly 
detection
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Available public datasets are not sufficiently representative of 
industrial environments

From a UTC research study published in 2024

MVTEC AD1, AD2 & Loco and VisA (Laboratory shooting conditions) interesting for 
benchmark (23 classes « aspects » and 6 classes « logicals »)

Public dataset for visual anomaly 
detection



> Context and stakes for industry 
> Public dataset for visual anomaly detection
> AutoVI : a genuine dataset made in real conditions
o Inspection tasks of AutoVI and the extensions

> AutoVI, support for research applications and transfert for industry
> How to contribute to AutoVI?
> Q/A

Outline
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AutoVI : a genuine dataset made in real 
conditions

> AutoVI : https://autovi.utc.fr

• With the support of SIA partners (Renault
Group, Continental, OpMobility etc.)

• Objectives: to increase the transfer of AI
technologies to industry, to develop methods
that are as close as possible to the real
world !
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All the images of defects correspond to deliberately built anomalies upstream on the assembly line without any modification of the actual shooting conditions. These 
anomalies correspond to defects that were recorded in the defect library. This protocol enabled us to collect a large number of different images of defects. Naturally, 
these defects were corrected after shooting.

https://autovi.utc.fr/


AutoVI : HTTPS://AUTOVI.UTC.FR/
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https://autovi.utc.fr/%E2%80%8B


AutoVI : HTTPS://AUTOVI.UTC.FR/
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https://autovi.utc.fr/index.html


Inspection classes of AutoVI and the 
extensions

Classes OK / NOK

Engine wiring 570 / 322

Pipe clip 390 / 142

Pipe staple 379 / 117

Tank screw 636 / 95

Underbody pipes 322 / 184

Underbody screw 747 / 18

Cable clamp 329 / 22

Pin connector 342 / 7

Pin pcb 1666 / 5

Thermal paste 986 / 247

17 17
AutoVI : 11 classes & 7184 images !



Engine Wiring

> Logical cable defects. 

> Wrong position of the blue hoop, 
appearance of unknown objects in front of 
the scene

> Variation in cable position and ring position

> Several types of logical defect (stickers, 
etc..) 18

Inspection classes of AutoVI and the 
extensions



Pipe_clip

> ‘Complex region of interest, variability 
of the background, different shooting 
positions, conditions and several 
reference parts’

> ‘Detecting ot the missing Pipe Clip

19

Inspection classes of AutoVI and the 
extensions



Pipe_staple

> ‘Complex region of interest, variability of the 
background, different shooting positions, 
conditions’

> ‘Detecting of the missing Pipe Staple’

20

Inspection classes of AutoVI and the 
extensions



Tank_screw

> Complex region of interest, variability 
of the background, different shooting 
positions, conditions’

> ‘Detecting of the missing screws

21

Inspection classes of AutoVI and the 
extensions



Underbody_pipes

> Moving chassis on a production line, 
variation of the background, different 
shooting conditions and positions »

> Cables detection in a front of the 
chassis

22

Inspection classes of AutoVI and the 
extensions



Underbody_pipes

> Different shooting conditions 
and positions

> Detecting missing screws

23

Inspection classes of AutoVI and the 
extensions



Thermal_paste

> « detection the positions of the 
thermal paste»

> « multiple region of interest, 
several types of defects»
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Inspection classes of AutoVI and the 
extensions



Cable_clamp

> « Cable position has to be 
detected»

> Class made for unsupervised methods 
only

25

Inspection classes of AutoVI and the 
extensions



Pin_connector

> «Detection of the missing pin»

> Task made for unsupervised methods 
only

26

Inspection classes of AutoVI and the 
extensions



Pin_PCB

> «Detecting of the missing or damages 
pin»

> « Multiple regions of interest»

> Task made for unsupervised methods 
only

27

Inspection classes of AutoVI and the 
extensions



> Context and stakes for industry 
> Public dataset for visual anomaly detection
> AutoVI : a genuine dataset made in real conditions
o Inspection classes of AutoVI and the extensions

> AutoVI, support for research applications and transfer for industry
> How to contribute to AutoVI?
> Q/A

Outline
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> Benefits of AI approaches for anomaly detection :

• detect a large diversity of defect types (aspects and logicals)
• locate defects at any position on the part
• work with a very low defect occurrence rate
• detect both known and unknown defects (novelty detection)
• be setup and transposed with minimal human supervision
• have a direct application in an inspection cell
• locate the defect

29

AutoVI, support for research applications and transfer 
for industry



> "AI-based methods can fulfil the requirements".

30

AutoVI, support for research 
applications and transfer for industry

Supervised Mixed supervised Unsupervised

OK
OKNon OK

Non OK

Câbleoutputs :



> AI, supervised, semi-supervised and weakly supervised methods

31
Deep Learning methods evaluation on the DAGM public Dataset (internal experiments 

made by UTC)

Supervised 
Best performances
Image Labeling & 

segmentation

Mixed - 
supervised

interesting performances
Only non-defective 

images labeling Weak supervision
Several Labelling

AutoVI, support for research 
applications and transfer for industry
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> Evaluation metrics
 ROC curve: Balance between True Positive Rate (TPR) and False Positive Rate (FPR) depending on threshold

values (Positive = Defect)
 AUROC (Area Under ROC curve): Global performance metric

Image ROC Pixels ROC

AutoVI, support for research 
applications and transfer for industry
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> Semi-supervised methods on AutoVI

AutoVI, support for research 
applications and transfer for industry
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AutoVI, support for research applications and 
transfer for industry

 Transfer to industry



> Good performance of AutoVI 
methods, but room for 
improvement remains

> Authentic conditions reduce the 
gap between "research" and 
"application"

> Adjusting current methods will 
help achieve robust and fast 
transpositions

35

AutoVI, support for applied research 
and transfer to industry



> Context and stakes for industry. 
> Public dataset for visual anomaly detection
> AutoVI : a genuine dataset made in real conditions
o Inspection tasks of AutoVI and the extensions

> AutoVI, support for research applications and transfert for industry
> How to contribute to AutoVI?
> Q/A

Outline
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> Contact us =>  alexandre.durupt@utc.fr

> We lead :

• Preliminary image analysis using results from current method studies

• Publication in AutoVI

• Ongoing and comprehensive studies on AutoVI classes

How to contribute to AutoVI?
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MOVING FORWARD TOGETHER*
*PROGRESSONS ENSEMBLE

Société des Ingénieurs de l’Automobile
2, rue de Presbourg • 75 008 Cedex • France 

AutoVI, this project was funded by Renault Group and the National Research Agency (project TEMIS ANR-20-CE10-0004)

AutoVI is supported by the GIS (Groupement d’Intérêt Scientifique), S.mart brings together an open academic community to drive the scientific, technological, 
and societal transformation towards a sustainable Industry of the Future.



> Context and stakes for industry. 
> Public dataset for visual anomaly detection
> AutoVI : a genuine dataset made in real conditions
o Inspection tasks of AutoVI and the extensions

> AutoVI, support for research applications and transfert for industry
> How to contribute to AutoVI?
> Q/A

Outline
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MOVING FORWARD TOGETHER*
*PROGRESSONS ENSEMBLE

Société des Ingénieurs de l’Automobile
2, rue de Presbourg • 75 008 Cedex • France 
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