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Abstracts der Projektprasentationen

Christian Doppler Labor fir Digitale Zwillinge mit integrierter Kl fiir nachhaltigen
Funkzugang (CD lab AIRAN)

Philipp Svoboda
TU Wien, Fakultat fur Elektrotechnik und Informationstechnik,
Forschungsbereich Wireless Communications

Firmenpartner: A1 Telekom Austria, OBB TS, Nokia

Dieses CD-Labor strebt nach der Schaffung einer Grundlage fiir den Einsatz auf kinstlicher Intelli-
genz (KI) basierender Lern- und Aktualisierungsmethoden im Bereich drahtloser Netzwerke in ver-
schiedensten Szenarien, wodurch Aspekte wie Effizienz, Nachhaltigkeit und Zuverlassigkeit profi-
tieren sollen: Zu diesem Zweck werden sogenannte ,Digitale Zwillinge® (DT, ,digital twins*) erarbei-
tet, welche stark unterschiedliche Umgebungen wie Zige, Industriegelande und dynamische Um-
gebungen samt zugehdérigem Funkzugang und der jeweiligen Nutzer_Innenpopulation im Zusam-
menspiel mit selbigem reprasentieren.

Projektwebsite: https://www.tuwien.at/etit/tc/christian-doppler-laboratory/digital-twin-assisted-ai-for-
sustainable-radio-access-networks/

https://www.cdg.ac.at/forschungseinheiten/labor/digitale-zwillinge-mit-integrierter-ki-fuer-nachhalti-
gen-funkzugang
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Christian Doppler Laboratory for Advancing the State-of-the-Art of Recommender Systems
in Multi-Domain Settings (CD lab RecSys)

Julia Neidhardt
TU Wien, Fakultat fur Informatik,
Forschungsbereich Data Science

Firmenpartner: Geizhals - Preisvergleich Internet Services AG, YKMB GmbH

Kooperationen mit: Falter Verlag, derStandard

This research initiative aims to address the growing concerns surrounding recommender systems
by developing more nuanced approaches that consider domain-specific contexts and user prefer-
ences. Beyond traditional accuracy metrics, the focus is on incorporating measures of novelty, di-
versity, and serendipity in recommendations. A multi-level user model will be introduced, encom-
passing individual, group, and network levels, utilizing multi-faceted feature sets to capture implicit
preferences. Clustering techniques and social relations will further enhance user understanding.
The goal is to create a more comprehensive user model facilitating systematic exploration of be-
yond-accuracy measures across various domains. Additionally, the research will analyze the dy-
namics of these measures over time and evaluate the long-term impacts of bias. This endeavor
aligns with the principles of Digital Humanism, emphasizing fairness and broader societal concerns
in algorithmic systems.

Projektwebsite: https://recsys-lab.at/

https://www.cdg.ac.at/forschungseinheiten/labor/weiterentwicklung-des-state-of-the-art-von-recom-
mender-systemen-in-mehreren-domaenen
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Enterprise Architecture Knowledge Graph for Learning and Exploration
(EAGLE - FFG BRIDGE Programm)

Dominik Bork
TU Wien, Fakultat fur Informatik,
Forschungsbereich Business Informatics

Firmenpartner: DIRIGENTA IT Solutions GmbH

Enterprise Architecture Management (EAM) increasingly supports decision-oriented tasks such as
dependency analysis, impact assessment, cloud migration planning, and transformation roadmap
design. However, relevant architectural knowledge is often distributed across heterogeneous
sources, tools, documents, and stakeholders. The EAGLE project investigates how EAM can be
improved through Knowledge Graphs (KGs) and Al methods, especially by constructing an Enter-
prise Architecture KG (EAKG) as a semantic foundation for analysis, reasoning, and conversa-
tional access.
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Project Enlighten: Al and Physics-Driven Automation of Welding

NWO-national funding and direct investment from companies

Bojana Rosic
TU Wien, Fakultat fir Maschinenbau und Wirtschaftsingenieurwesen,
Forschungsgruppe Digital Engineering

Firmenpartner: Airborne, Airbus, Aniform, Autodesk, Boeing, Boikon, Bosch, Cato, Composites
NL, DSM, DTC, Engel, e-Xstream, GKN/Fokker (in bold: the companies involved in the presented
use case)

The increasing complexity of advanced welding processes calls for new approaches that combine
physics-based engineering, data-driven methods, and automation. This complexity is further ampli-
fied by variations in operating and process conditions, as well as uncertainties arising from manu-
facturing variability and welding-fixture design. These factors can be treated as uncertain aspects
of the problem and incorporated into probabilistic models. To enable more generalizable, reliable,
and efficient development of welding processes and tooling, it is therefore necessary to develop
modelling frameworks that integrate physics-based simulation, engineering requirements, machine
learning, and data-driven process control.

The presentation focuses on the induction welding of thermoplastic composites, where electromag-
netic, thermal, and mechanical phenomena interact, and where process performance depends on
uncertain material properties and operating conditions. Physics-based simulation provides the
foundation for understanding these coupled interactions, while machine learning enables efficient
exploration of the process space and rapid prediction of welding outcomes. The same digital ap-
proach can be extended beyond process analysis to engineering design. In particular, automated
welding-fixture design can combine computational models and learning-based methods to effi-
ciently explore design alternatives and support decision-making under geometric, mechanical, and
manufacturing constraints.

The overarching objective is to move from the use of simulation primarily as an analysis tool to-
ward integrated digital engineering workflows that can learn from data, quantify uncertainty, and
support engineering design decisions. By combining physics, data, and machine learning, these
approaches have the potential to reduce costly experimental iterations, accelerate the develop-
ment of welding processes and tooling, and enable more efficient and reliable engineering of ad-
vanced composite welding systems.

Kontakt Industry Engagement and Partnerships:
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m-hub: Datendrehscheibe fiir die Erhebung und Sichtung von Materialzusammensetzungen
des Gebaudebestands der Stadt Wien

(FFG - Technologien und Innovationen fir die Klimaneutrale Stadt 2023)

Gabriel Wurzer
TU Wien, Fakultat fir Architektur und Raumplanung,
Forschungsbereich Digitale Architektur und Raumplanung

Firmenpartner: materialnomaden GmbH, RM Umweltkonsulenten ZT

Wirksames Re-Use und Recycling im Kontext Bauwirtschaft setzt Kenntnis der Zusammensetzung
von Gebauden voraus. Dazu hat die TU Wien gemeinsam mit den materialnomaden und den Um-
weltkonsulenten die web-basierte Datendrehscheibe ,m-hub® konzipiert: Bauteile und Materialien
kénnen erfasst und in einen Marktplatz tibergefihrt werden. Zusatzlich lernt ein KI-Modell aus die-
sen Daten die Materialzusammensetzung fiir archetypische Gebaude und sagt den Gebaudebe-
stand der gesamten Stadt voraus. In diesem - offen entwickelten - Projekt wurde ein First Custo-
mer Shipment an die HarvestMap (Genossenschaft zur Vermittlung von ReUse-Bauteilen) durch-
gefuhrt. Dieser direkte Praxisbezug verbindet angewandte Kl-Forschung mit unmittelbarer wirt-
schaftlicher Verwertung. Das Projekt ist zudem eingebettet in die Aktivitaten des Kompetenzzent-
rums fur Kl in Architektur, Raumplanung und Umweltwissenschaften (AlI|APE).
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