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Digital Transformation
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( View Profile )

Active in digitalization:

* Digital twins

* Internet of Things

* Applying Al in manufacturing
 Knowledge modeling

* Smart products/production



Applying Artificial Intelligence in Manufacturing

The life cycle for value-adding artificial intelligence
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Applying Artificial Intelligence in Manufacturing
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Applying Artificial Intelligence in Manufacturing

| will curate

Product MES data Machine

design \ data
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* Heterogeneous data silos
* Location, query language, credentials needed
 Knowledge needed to make sense out of the data
e “Join machine data with MES data via time stamps, in
between half hour after manufacturing step”

data for you!
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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... | will need to define data

features






Joined data

But... the final data
set is only 30 rows...

? ®

Data scientist

Let’s do all of this
again for a different
product type!







Analysis results are hard to reuse

Let’s look into ...
[very similar things

as my colleague
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before]
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The Gap Between Manufacturing Environments and Artificial Intelligence

Conclusion: we need to bridge the gap

om EP

Operational
technology

Data lakes

Large cognitive valley

Data scientist

e Curating data

e Retrieving data

* Correlation analysis
* Creating Al model

* Training Al model

* Deploying Al model
e Retraining Al model
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Central data, information, knowledge management

Al life cycle: iteratively and coIIaborativer build knowledge
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Data engineer

Data
ingestion
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Business user

Model

Data
retraining cleaning

Data
curation
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validation > tanding m

Subject matter

\ /4 expert
Mode‘ = Root cause

training

Model
deployment

analysis

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

Feature
modelling

Correlation
analysis

Data scientist




Relationships Are The Future

@ Relationships are the future




Relationships Are The Future
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Data, information, knowledge sources



User Domain vs Technical Domain

R curingOven
2023-01-15 10:25

m ovenTemperature

Product 27

Relationships are the future

User domain vs technical domain



User Domain vs Technical Domain
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Explicitize & Reuse Knowledge

e curingOven
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Product 27

Relationships are the future
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Explicitize, store and reuse knowledge



Explicitize, Store & Reuse Knowledge

Flesinz next Gluin next Curin next Svzeleies
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Part Product

e Explicit & accessible

e [teratively defined and stored

Knowledge 4 ° Contributed by process engineer, data scientist, ...
* Graph/relationship nature by default

* (Can be exploited by logical reasoning




Key Enablers for Al life cycle support
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Relationships are the future
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Enable Al by enabling Al lifecycle
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What’s missing? b

Model knowledge explicitly ‘ : ’ / \ | /N ()

mation

e Relationships first

Model \

validation

 Model problem domain

* Model tacit knowledge % "

Subject matter
expert

Data scientist
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Digital twin design workflow

Physical twin

(production & product)

Typelnfom % Expert Knowledge

@Tﬁ?‘ —

)

KJ

e — o0 PR
_» onsoli- G < L W)
/N dated [l Curated N o ..:. ®
=g 6.
T L 4 W, d °
knowledge
record graph

Offline Digital Twin

Simulations

explore

observe

Digital
repres.

Streaming  {o}
Analytics @

influence

Streaming

Dashboarding [

‘E’:} / Alerting
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E.g., adaptive measurement strategy
(reduce cost, ensure quality)

Data Scientist Workflow

Explore
information

Extract
information

Analyze
information

Create
insight




Functions of Knowledge Graph

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

and knowledge

" Data Inforphatigh
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. "Knowledg,

Knowledge
Graph

e Link heterogeneous data and provide
abstraction layer
Understand

data e Explore and query

)

e Company-specific production knowledge
e Influence factors, uncertainties, simulations,

Model (tacit)

knowledge

~

)

e Feature analysis, correlation analysis, root
A 4 cause analysis

Generate . . .
I —— Predictive and prescriptive data analytics

)







CORRELATION CURING TEMPERATURE/BREAK STRESS
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B visual quality 80 90 100 110 120
Curing temperature
Show Query

Plasma speed B Substrate temperature Curing time B Failure mode

Substrate,

PREFIX rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>
PREFIX jml: <http://www.flandersmake.be/ontology/jml#>

Adhesive thi

‘ Adhesive type

Adhesive application area

E Break stress

Curing temperature ‘

Adhesion strength

E Contact angle
E surface energy

Curing method

) Cleaning solvent D Plasma passes

=)
& Plasma power

Cohesio

SELECT ?c ?vl ?v2 ?phase ?vllLabel ?v2Label

& Curing humidity WHERE {

& Plasma distance

?i1 rdf:type jml:CuringPS;
jml:curingTemperature ?v1;
jml:context ?c.

optional {

?vl rdfs:label ?vllLabel.

Substrate cleaning

X

bind (datatype(?vl) as PviType).

?i2 rdf:type jml:Sample;
jml:breakStress ?v2;
jml:context ?c.

optional {
?v2 rdfs:label ?v2Label.

}
bind (datatype(?v2) as Pv2Type).
# The phase is always associated to both instances,

# but one is enough.
?i1 jml:phase ?phase. =




e

@ Cleaning method

& Plasma distance

Plasma passes

@ Plasma power

B Break stress

Adhesion strength

Cohesion strength

DISTRIBUTION BREAK STRESS

Substrate strength

% of instances

7 8
Sample.Break stress

10

Show Query

PREFIX rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>
PREFIX jml: <http://www.flandersmake.be/ontology/jml#>

select ?inst ?val ?phase ?dType ?vallabel {
?inst rdf:type jml:Sample;
jm reakStress ?val;
jml:phase ?phase.
bind (datatype(?val) as ?dType).
optional {
?val rdfs:label ?vallabel

}
} order by ?phase




CORRELATION PLASMA DISTANCE/SURFACE ENERGY CORRELATION PLASMA PASSESISURFACE ENERGY
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Show Query Show Query

Curing time E Failure mode

CORRELATION PLASMA POWER/SURFACE ENERGY CORRELATION PLASMA SPEED/SURFACE ENERGY

Curing method
g Curing temperature

Adhesive thickness.
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(2 adhesionCausation

2 Surface energy

™ surfaceEnergyCausation §

O substrateStrengthCausation Substrate strength

E Substrate temperature

& Plasma distance






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

