RES EARBH G Ru u P www.list.lu/en/research-groups/group/human-modelling/

Human Modelling

The ADAPT group develops technologies, including algorithms, methods, tools, applications and platforms, for building h highly personalised with adap(almn capammes for situation awareness and autonomous problem-solving in Cyber-Physical-Social System:
Our research is at the crossroad of Distributed Artficial Intelligence, Human Computer Interaction and Cognitive Computing, iacusmg on Knowedge Engineering and Symbolic A, Mult-Agent Syst
as:

3
tems, Human and Context Awareness and Intenet of Things, supported by Edge and Cloud computing. Building on our main expertise fields, we investigate several research challenges as listed below, and we explore new research areas such

« The Human Digital Twin, modeling al relevant aspects (skills, body fatigue, etc.) of humans that are part of a to aHow atme  for Digital Twins.
« Agent-based Cogritive [oT, Distributed and Collective Al and Distributed ing , increasing their autonomy and decision-support possibiltes. Increase resilience, avoid single point of failure of centralized, cloud-based analysis and control.
 Hybrid logc-based - Machine Learning (ML) approaches, explorng the mix of Knowlecge represertation reasoning and other Al aDDma(hes {nteligunt Agents,Neural Networks) ncuing ML tacirkues, fr examela when not nough raing data 5 avallabe fordeep leaming, o explations are dsied foragent dclsos,

Main expertise field

« Cyber-Physical Social Systems and Systems theory

« Personalised recommender systems (graph and semantic -based)

« User Modelling

« Knowledge modelling and formalisation (Ontologies, Knowledge graphs)
« Knowledge Representation and reasoning

+ Knowledge discovery, revision, evolution, fusion

» Natural Language Processing for Knowledge Management

« Multi-Agent Systems.

OUR RESEARCH CHALLENGES

« How to design computer systems that are able to self-adapt to users and context, taking into account the dynamics and ETEay of multi-user and g
« How to handle systems impacted by the behaviour of individuals, balancing the interests of the individuals and the systern;

« What model for 2 human digital twin to implemer paradign in smart

« How to manage knowledge graphs and knowledge-based reasoning in dynamic and distributed systems?

= How to bring cognition capabilties to IoT objects in complex cyber-physical-social spaces, supported by hybrid edge-cloud IT infrastructures, to ensure natural interaction with humans?

= How can Muli-Agent Systems and Knowledge-based Reasoning support cognition and collaborative intelligence in Cyber-Physical and Social systems?

APPLICATION areas:

« Health Techs

« Industry 4.0/5.0

« Education Technologies
« Digital Twin

. icr

« RegTechs

Main projects:

. cngmmemumemgenugems for 0T, LIST, s omrdmmn Cognitive loT, Human Dlg\ta\Twm. Agent platforms for IoT and Digital Twin, Human-Cognitive Thing Interaction
PoC, 2020, Coordinator) - Ontology evolutir
e A e T g AALngramme, 2Me 20182020, Coordnator) - Persoalsed mea ecommenctios, food knowledge graph, automated recipe processing with WikiFood tools
+ CroseCul (Empawering reuse of digalcuturl herftage n context-aware crosscuts of Eurapean fisory, H2020, 3TMEur, 2016-2015, Coordinator) - ersanalise crowd systems, smrt quiding,
KAEACH (EU LIFE Programme). See also this
sa (Evolution of Semantic Annotations, FNR CORE, 2015-2018, Coordinator) - Semantic interoperability, Semantic Web, Ontology evolution, semantic annotation, medical informatics
~ Goliath (Gea Oieted Layered system for Interoperable Activities of Things, 2014-2016, 211KEur, FNR-INTER PolLux, Coordinator) - Context-awareness, Intelligent 10T, Smart Home, Multi-Agent Systems

tems, Cloud Platform

Main assets:

« Micro-services cloud platform (appled in CrossCult and ASKREACH) (TRL8:9)
+ Dynaccurate ontology management platform (for hospitals) (TRLS-6)
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