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About me

Background in computer science, modelling languages, 
architectures

Active in digitalization:

• Digital twins

• Internet of Things

• Applying AI in manufacturing

• Knowledge modeling

• Smart products/production



Applying Artificial Intelligence in Manufacturing

The life cycle for value-adding artificial intelligence

Curated, high 
quality, 

relevant dataGet data Create and

train AI model

Solved

Important challenge, 
well addressed in the 
scientific community

Research 
needed!



Applying Artificial Intelligence in Manufacturing

Get data

Curated, high 
quality, 

relevant data

Production

engineer

If you want to …
You should look at …

Data scientist

I need to 
make $$$

Product
design

Machine 
data

Sensor 
data

Data engineer

Yeah we have 
some data

But we do not 
have …

OK then perhaps 
look at …

Those data are 
not yet 

ingested …

MES data



Applying Artificial Intelligence in Manufacturing

Product
design

Machine 
data

MES data

Other SQLSQL TimeseriesCAD

?

?

?

• Heterogeneous data silos
• Location, query language, credentials needed

• Knowledge needed to make sense out of the data
• “Join machine data with MES data via time stamps, in 

between half hour after manufacturing step”

Data scientist
Joined data

• Need to remove the test runs from the data
• Why are there two pieces with the same serial 

number?
• Timeseries data… I will need to define data 

features

Uh ok… don’t knowData engineer

I will curate 
data for you!





Finally…

Data scientist
Joined data

But… the final data 
set is only 30 rows… 



Let’s do all of this 
again for a different 

product type!





Analysis results are hard to reuse

Other data scientist

Let’s look into … 
[very similar things 

as my colleague 
many months 

before]

Goes again through the same 
trials and tribulations as their 

colleague…



The Gap Between Manufacturing Environments and Artificial Intelligence

Conclusion: we need to bridge the gap

ingest

Large cognitive valley

create

Data scientist
Data lakes

Operational 
technology

• Curating data
• Retrieving data
• Correlation analysis
• Creating AI model
• Training AI model
• Deploying AI model
• Retraining AI model
• …



Plato’s Cave

Data
or:

impressions 
of realityInformation

Knowledge



Central data, information, knowledge management

AI life cycle: iteratively and collaboratively build knowledge

Infor-
mation

Knowledge

Data

Data 
curation

Data 
ingestion

Root cause 
analysis

Feature 
modelling

Correlation 
analysis

Model 
training

Model 
validation

Model 
deployment

Model 
retraining

Data 
cleaning

Data under-
standing

Data engineer

Subject matter
expert

Data scientist

Business user

Overall goal:
Use existing data, information and knowledge
To create new insights (knowledge)



Relationships Are The Future

Relationships are the future



Infor-
mation

Knowledge

Data

Relationships Are The Future

Data, information, knowledge sources

People

think in 

relationships

One company

• many silos

• many assets

Relationships

are context

65°C

Oven 7

Curation
2023-01-15 10:25

Product 27

ovenTemperature

curingOvencured

Future

Linked Data
Suppliers

Customers

Industry

4.0

IoT

WoT
IIoT

EU DPP



User Domain vs Technical Domain

Relationships are the future

User domain vs technical domain

65°C

Oven 7

Curation
2023-01-15 10:25

Product 27

ovenTemperature

cured curingOven



User Domain vs Technical Domain

This is data…

Do you understand the process?
- Technically inspired –

- Multiple data/knowledge silos -

Room sensor readings

Production order executions (MES)

Product structure

?

?

?

Part



Explicitize & Reuse Knowledge

Relationships are the future

User domain vs technical domain

Explicitize, store and reuse knowledge
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Explicitize, Store & Reuse Knowledge

Knowledge

?

• Explicit & accessible

• Iteratively defined and stored

• Contributed by process engineer, data scientist, …

• Graph/relationship nature by default

• Can be exploited by logical reasoning

Part



Key Enablers for AI life cycle support

Relationships are the future

User domain vs technical domain

Explicitize, store and reuse knowledge

 art
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Part



Conclusions

Enable AI by enabling AI lifecycle

What’s missing?

Model knowledge explicitly

• Relationships first

• Model problem domain

• Model tacit knowledge



Thank you!

This research was supported by Flanders Make, the strategic
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Entrepreneurship FM/ICON :: HBC.2019.0079) project. This work
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project name ASSISTANT.



Data Scientist Workflow

query

Physical twin
(production & product)

Offline Digital Twin

Expert Knowledge

knowledge

graph

observe

Streaming Digital Twin

Streaming
Analytics

Dashboarding
/ Alerting

observe

influence

deploy

Explore 
information

Extract 
information

Analyze 
information

Create 
insight

explore

select ?serialNumber ?timestamp ?temp {
?housing a :CompressorHousing; 

:idCompressorHousing ?serialNumber .
?cnc a :CNCHousingProcessStep;

:treatedCompressorHousing ?housing;
:machineBedTemperatureTS ?timepoint .

?timepoint
dt:valueTimestamp ?timestamp;
dt:valueDouble ?temp .

}
order by ?serialNumber ?timestamp

Raw
Consoli-

dated
Curated

MES e.a.

Simulations

TypeInfo

record
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Digital twin design workflow

Digital 
repres.

E.g., adaptive measurement strategy
(reduce cost, ensure quality)



Information

Knowledge

Data

Functions of Knowledge Graph

Three main functions that allow you to get value out of your data 
and knowledge

Knowledge 

Graph

Understand 
data

• Link heterogeneous data and provide 
abstraction layer

• Explore and query

Model (tacit) 
knowledge

• Company-specific production knowledge

• Influence factors, uncertainties, simulations, 
…

Generate 
insights

• Feature analysis, correlation analysis, root 
cause analysis

• Predictive and prescriptive data analytics



Demo



Exploration and 
data visualization

Ad hoc correlation 
analysis

Query generation



Reasoning on 
influence factors



Root cause analysis 
support



Further Watching

3:22

https://youtu.be/Yz_x7A1e_x8
https://youtu.be/_SkbtXEor34
https://youtu.be/Yz_x7A1e_x8
https://youtu.be/Yz_x7A1e_x8
https://youtu.be/_SkbtXEor34
https://youtu.be/_SkbtXEor34

