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One of our activities: Al Week 2025 - Something for everyone
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Der Internationale
Karlspreis zu Aachen
Fil die Etnheit Europa:

Al MADE IN EUROPE - UND WAS
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RWTH Al Wheel

“Artificial Intelligence
in Action”
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Safe. Dependable.
Sustainable.

B Al methods
B Applications and domains
Key bridging areas
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Ecosystem (1/2)

(JAIF & ELA Al Triangle)
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JAIF — Jupiter Al Factory

« Europe's first Exascale operations (10'8 operations per second)

* The JAIF Consortium includes Forschungszentrum Julich, RWTH,
the Fraunhofer FIT, Fraunhofer IAIS, and hessian.Al.

JUPITER | Der Start von Exascale in Europa

Das Forschungszentrum Jiilich wird Standort des ersten europaischen Exascale-Rechners. Der
Supercomputer soll als erster Rechner in Europa die Grenze von 1 Trillion Rechenoperationen

pro Sekunde - einer ,1" mit 18 Nullen — brechen.

JUPITER
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SIX NEW Al
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@ Selected in
March 2025
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December 2024
L 4

£

s
FIAST AP
{’) Poland

Sulgaria

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

rlz‘ Center for

Artificial Intelligence




ELA Al Triangle Region

 Strategic collaboration TU Eindhoven, KU Leuven, RWTH Aachen
» Workshops, research exchanges, joint conferences, joint projects,

etc.
EINDHOVEN
I U e UNIVERSITY OF
w TECHNOLOGY

"
LB

RWTH

Together with JAIF, Brainport, etc. an excellent setting
for an EU Al GigaFactory (AIGF)!
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Ecosystem (2/2)

(loP and beyond)
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Internet of Production (loP):
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Internet of Production (loP):
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Internet of Sustainable Production (loP):

Das Internet of Sustainable Production (loSP) fordert konomische, okologische
und soziale Nachhaltigkeit

ab 2030 Paradigmenwechsel in der Produktion durch Fokussierung auf:

Wertsteigernde Kreislaufwirtschaft Produktkreisldufe statt Stoffkreislaufe

Lebensverlangernde MaRnahmen statt stofflicher Verwertung

Roh-
material

Datengestiitzte Innovationen statt intuitiver Entscheidungen

~

» TCO-Produktion inkl. Upgrades
» Langfristiger Werkerhalt

% Produktivitat”

fins = Aufwertung der menschlichen Arbeit statt Entwertung und
Ersetzen

= Wertsteigerung statt Werterhaltung

. Abfa"_ ' Paradigmenwechsel in der IT durch:
{} Energie
\%«/f y - — - = [T-Infrastrukturen nachhaltig gestalten, statt sie nur fir
o = 0 Nachhaltigkeit zu nutzen

TCO: Gesamtilebenszykluskosten-orientiert

Multiscale and Hybrid Model / —

for Robust Decision-Making
. - % Automating Al /
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Object-Centric
o Process Mining
-

.
Productlon -Specific AutoML Physics-Informed -~
Foundation Models Neural Networks 10
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-
Production-Specific B Hybrid
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Generative Al / ... oot Intelligence
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Intelligence

Federated Al for Privacy and
Minimized Data Transfers
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RWTH Aachen University: We need at least two to apply for University of Excellence status
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* Internet der nachhaltigen Produktion (loSP), Aachen

 The Integrated Fuel&Chemical Science Center, Aachen

*  Materie und Licht fur Quanteninformation (ML4Q), KoIn,
Aachen, Bonn

 Transformative Materialien fur die Medizin — Design,
Produktion, Translation (TransMedMat), Aachen

 Klimaneutrales und ressourceneffizientes Bauen (CARE),
Dresden, Aachen

Forderlinie Exzellenzuniversitdten Legende
= Forderlinie Exzellenzcluster (EXC)

27. Juni 2025 12. November 2025 ® = Neuantrédge — Forderlinie
09./10. September 2024 Deadline Deadline Exzellenzuniversitdten (EXU)
Informatnonsyeran;tgltungen Absichtserklirung Einreichung Neuantréige** = Evaluation — Férderlinie
zur Forderlinie Neuantrige Exzellenzuniversitdten (EXU)
28. Marz 2024 01. August 2025

Neuausschreibung Deadline Einreichung

Selbstberichte*
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Marz bis Juli 2026 01. Januar 2027
Ortsbesuche Neuantragsverfahren Férderbeginn EXU

Ende September bis Dezember 2025
22. Mai 2025 Ortsbesuche Evaluationsverfahren
Forderentscheidung EXC
durch Exzellenzkommission 10./11. Miirz 2026 29. September bis 02. Oktober 2026

Bewertung der Evaluationsergebnisse Forderentscheidung Neuantrdge
durch das Committee of Experts und durch Exzellenzkommission
Vorlage einer Empfehlung fiir die
Exzellenzkommission
* Nahere Informationen zur Ausschlussfrist sind dem Evaluationsleitfaden zu entnehmen.
** Nahere Informationen zur Ausschlussfrist sind dem Antragsmuster zu entnehmen.
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Example:

Process
Mining
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Example:

Process
Mining
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Gartner
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@ Celonis
Aprofmore ® 2P signavio
oY
Microsoft UiPath ARIS (Software GmbH)
@ BM
Appian
ServiceNow ® ® Pegasystems
ABBYY ° @ MEHRWERK
iGrafx @ QPR Software

Proxverse

Decisions

ABILITY TO EXECUTE

COMPLETENESS OF VISION . As of December 2024 © Gartner, Inc



High-level view of process mining

Check

@

Where are
our execution

gaps?

What are our performance
and compliance problems?

L

Process mining

How to create full What should we

transparency? change?
What is really What will
going on? happen next?

Discover @ @ Predict
@ (o) Extract <




Actual processes are very different from what stakeholders think !

Happy path Expected paths Reality

Process Start @ Process Start
404,562 > ee6.02

3 =
—| 695,032
404,562 v
v { . Receive Order
. - W 695,052 Y,
{ Receive Order /
404,562

404,562 Apprave Gredit Check h
156,786

404,562

I \ ‘@R Confirm Order \.

404,562 Ll
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X N

. Generate Delivery Document |
O 1o4.562 _,-

Confrm Order | 156,758

Remove Delivery Block
" 89,956 J
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* \ 4 /
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695,032
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_* _ /:“ Ship Goods |

Send Invoice
404,562 y,

651,304

Retumn Goods { . Send Invoice
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= ‘/ Cancel Order . Clear Invome )
- \ 43,728
404,562

v
@ Process End
404,562

43,728 651,304

Clear Invoice
404,562
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80/20 rule

80% of cases
20% of variants
20% of inefficiencies

20% of compliance
problems

©

100% of cases
100% of variants
100% of inefficiencies

100% of compliance
problems



Al Without Context

]
@

(& ChatGPT 40

@ Improving Processes with Al

(D (& CchatGPT 40

How to improve my process using Al?

Improving your process using Al depends on the kind of process and data you have, but here's a str'®

approach that works across domains:

@, 1. Understand Your Process and Goals
* Map the process: Use process mining to visualize how work actually flows.

» Define objectives: Do you want to reduce cycle time, detect fraud, improve quality, or personalize

services?

2. Gather and Structure Your Data

* Identify where event data is generated (e.g., ERP, CRM, sensors).

* Ensure it includes timestamps, activity labels, object identifiers, and relevant metadata.

3. Apply Al Techniques Depending on the Goal

Goal Al Approach Example

Anomaly Detection Outlier detection, unsupervised Detecting skipped steps or unusual behavior

learning

Prediiction Supervised learning Predict late orders, customer churn, or SLA
violations
Optimization Reinforcement leaming, simulation  Optimizing scheduling, resource allocation

Automation NLP, RPA + Al Automate document processing, approvals

Insight Discovery Clustering, association rules Identify patterns in customer journeys or

bottlenacks

£l 4. Use Process Mining + Al Together
*  Use Object-Centric Process Mining (OCPM) to deal with complex, interconnected cases.

* Augment discovered models with predictive and prescriptive Al (2.g.. when and how to intervene).

5. Experiment and Monitor

*  Build MVPs and validate improvements.

+ @ search

@ Create image -

& Deep research

(=]

Cookie Preferences.

Absolutely — here's a step-by-step plan to improve your process using Al:

[2 Step 1: Record What Actually Happens

Install process mining software (e.g., Celonis, Apromore, or ProM).

event data from your systems (e.g.. SAP, Salesforce, ticketing tools),

ogs contain:

How to improve my

process using Al ?

[ Step 2: Discover and Diagnose

* Run process discovery to visualize how your process really works.

*  Identify:

Bottlenecks
Rework
Skipped steps

Variants and non-compliance

[2 Step 3: Pick a Use Case for Al

Start with one clear goal. For example:

*  Predict late deliveries? — Use supervised learning.

*  Optimize resource allocation? — Use reinforcement learning or simulation.

+

Detect strange behavior? — Use anomaly detection.

@D search

@& Create image

& Deep research

Cookie Preferences.

Tell me what to do!

(=]

®
D @ ChatGPT 4o

& Share

[ Step 3: Pick a Use Case for Al
Start with one clear geal. For example:
¢ Predict late deliveries? — Use supervised learning.

*  Optimize resource allocation? — Use

1ent learning or sil ion.

+  Detect strange behavior? — Use anomaly detection.

7 Step 5: Integrate Al into Your Workflow
* Show predictions inside your dashboards.
* Use alerts, next-best-action recommendations, or automated triggers.

* Connect back to your ERP or case management system.

[ Step 6: Monitor and Improve
 Track accuracy, impact, and trust
* Run periodic re-training to keep models fresh.

*  Start mining new patterns with enriched object-centric data.

Bonus Tip: Use OCPM

Object-Centric Process Mining helps you go beyond linear case IDs and madel real-life complexity (e.g., one

order — multiple items — multiple deliveries).

Ready to pick a process and run the first diagnostic? | can guide you threugh that too. What's your target

process?

+ @ search

@ Create image -

4 Deep research

)
©
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_ — WE ARE TOO BUSY TO APPLY
 PROCESS MINING
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Timeline (1/2)

Time
prediction

Process Design by

Discovery project
| |
I Heuristic mining Organization |
: algorithm mining :
| |
| I
1 Alpha mining N Decision
: algorithm d  mining

I I |

Start of process mining Token-based PM-driven

First process
mining book

Alignment-based
conformance checking

IEEE Task Force PM
on Process Mining #§ Manifesto
|
standard m
|

research at TU/e conformance checking simulation

| |

| |

| |
————e ® P P P P o P P ® P o
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

enter for
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DIGITAL BULLETIN

Issue 34 | Nov 2]

DevOps A BRIDGING
(»/3:7.y] 1 4 WY A THE GAP
Industry experts on SN Analysing IBM’s

how companies can s - AR plans to skill 30m
instill a DevOps culture 1 37 A\ g people by 2030

THE

The creator of process mining, Professor Wil van der Aalst, on
joining Celonis as Chief Scientist and why the technology has
only fulfilled a fraction of its potential




Timeline (2/2)

First Celosphere Gartner PM
2019 Magic Quadrant
PADS @ 40+ process mining tools and _
acquisitions by IBM, SAP, MS, etc. A
| |
Inductive process l Object-Centric First PM market I
. . | . . . |
mining | Process Mining guide by Gartner ,
| | |
Decomposed "Process Mining: Data Process
copilots
|

process mining Science in Action" book
|
|
|
|
|
|
|
|
|

"Process Mining in

Healthcare" book

Process mining
handbook

First ICPM
conference 2019

Celonis becomes
a Unicorn

Coursera process First process mining

summer school
|

mining MOOC

| l | I

Lo , L
_e oL ® o o o o o o ° ® o o
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
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Erfahrungen und Empfehlungen

« Durchhaltevermogen, Beharrlichkeit, Ausdauer, Zahigkeit, ...
« Fokus, Standhaftigkeit, Zielstrebigkeit, ...

« Technologische Entwicklungen frihzeitig antizipieren
 Nicht auf den Kunden warten

 Unterstltze junge unternehmerische Studierende

« Team aus Personen, die einander erganzen

 Klare Trennung zwischen Hochschule und Startup

 Skalierung erfordert Profitorientierung

Wenn Sie mit uns zusammenarbeiten mochten:
« Seien Sie bereit, Daten zu teilen,

« formulieren Sie lhre Frage klar (Bitten Sie keinen
Herzchirurgen, sich Ihre Fulde anzusehen),

* lagern Sie nichts aus, was Sie selbst erledigen sollten, und

 zeigen Sie Interesse an Dingen, nach denen Sie nicht gefragt
haben (Zum Beispiel Process Mining).

3 tf-... | RWTH
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