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[Hutson, Nature, 2022] [Jo, Nature, 2023] [Haider et al., Harvard K. S. Misinformation Review, 2024]
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LLMs – What can they do?

• Text completion and generation

• Summarization, question answering,
translation, …

• Intelligent assistants

• Office applications

• Teaching & learning

• Programming

• Robot control

https://www.microsoft.com/de-DE/microsoft-365/copilot?
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LLMs – What can they do?

• Text completion and generation

• Summarization, question answering,
translation, …

• Intelligent assistants

• Office applications

• Teaching & learning

• Programming

• Robot control

Robotics in the Age of Generative AI with Vincent 
Vanhoucke, Google DeepMind | NVIDIA GTC 2024
https://www.youtube.com/watch?v=vOrhfyMe_EQ
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Adapting LLMs – Method 1: Foundation models & fine-tuning

Foundational Model

Unstructured 
Text

Images

Speech

Signals

Structured Data
Fine-tuned

Model
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Adapting LLMs – Method 2: Retrieval-Augmented Generation (RAG)

Support Agent
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Slide Credits: Stefan Decker
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ExplAInations: Study on AI by Wiley with 5.000 researchers

• Well-known: 90% heard of, 81% used it (ChatGPT)

• Limited usage: only 45% have used AI in their research process

• Limited knowledge: 40-50% unfamiliar with training, policies, best
practices, 41% unsure about available tools

• 81% have concerns

• around ethics (54%),
• transparency in how they work/are trained (46%),
• level of accuracy (51%)
• information security/privacy (47%)

http://wiley.com/en-de/ai-study

http://wiley.com/en-de/ai-study
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EXC "Internet of Production" - Smart, Connected Production

https://www.iop.rwth-aachen.de/

“The vision of the Internet of 
Production (IoP) is to enable a new 

level of cross-domain collaboration 
by providing semantically adequate 

and contextual data from production, 
development and usage in real time

at an appropriate granularity.”

© Dr. Martin Riedel
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LLMs in the FAIR Research Data Management Cycle

Writing proposals
• funder-specific text
• job profiles, e.g., data stewards

Preprocessing and 
transformation

• recommend and implement
format changes

• suggest and produce pipeline,
e.g., as Jupyter notebook

• suggest methods for feature
selection

Search for resources
• similar experiments
• related publications, datasets
• relevant tools, repositories
• potential collaborators

Data modelling
• create model
• check for irregularities
• suggest standard language

Data acquisition
• create input masks
• declaration of consent text

Structure
• suggest naming conventions
• suggest storage structure

Choice of storage
• informing about legal conditions

for different storage solutions
• best practices for established

solutions, e.g., Coscine

Choice of accessibility
• identifying sensitive data
• suggesting concepts for data

protection

Data quality
• suggest dimensions and

metrics
• suggest cleaning methods

Writing DMPs
• suggest DMP tool, template
• suggest standards
• automatic creation by abstract
• help texts on demand
• create data summarization

Experiment design
• create documentation scheme
• suggest algorithms, analysis

methods

Publication
• suggest data market

places/repositories
• consulting on licenses

Archival
• create archival guidelines
• create archival pipelines

Researcher

Project management

Funder

Data stewards

Central Services

[Geisler et al., 2024]
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Researcher

Project management

Funder
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Assign unique identifiers

Describe data with 
rich metadata

Register (meta)data

Link data in metadata

Use standard protocols

Use a formal, accessible, 
shared language

Use FAIR vocabularies

Include references 
to other (meta)data

Assign usage licenses

Add metadata

Use domain-relevant 
standards

[Geisler et al., 2024]
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The Task: Find or Create an Ontology for Metadata Annotation

[Moon et al., 2024]

© WZL, Tobias Kaufmann



Prompt or perish – The publication process in times of genAI |  
Prof. Sandra Geisler  |  DSMA  |  27.03.2025

18

Prompting Techniques – Creating Qualitative Answers

Inner Monologue [2] Chain-of-Thought [3]
Tree-of-Thought [4]

Have an inner 
monologue on how 
to solve the 
task first.
Only then give a 
final answer.

Solve the task 
by solving 
subtask 1, then 
subtask 2, 
then give the 
final answer.

Propose multiple 
solutions for 
subtask 1. 
Evaluate the 
suggestions. 
Proceed with 
subtask 2 with 
the knowledge 
from the prior 
step. Derive the 
final answer.

[2] https://medium.com/contact-research/think-before-you-speak-the-inherent-statelessness-of-large-language-models-ceff8ab20ff1, last accessed 13 Nov, 2023.
[3] J. Wei, X. Wang, D. Schuurmans, M. Bosma, E. Chi, Q. Le, D. Zhou: Chain of thought prompting elicits reasoning in large language models. arXiv
preprint. DOI:https://doi.org/10.48550/arXiv.2201.11903 (2022).
[4] S. Yao, D. Yu, J. Zhao, I. Shafran, T. L. Griffiths, Y. Cao, K. Narasimhan: Tree of Thoughts: Deliberate Problem Solving with Large Language Models. ArXiv
preprint. DOI:https://doi.org/10.48550/arXiv.2305.10601 (2023).

https://medium.com/contact-research/think-before-you-speak-the-inherent-statelessness-of-large-language-models-ceff8ab20ff1
https://doi.org/10.48550/arXiv.2201.11903
https://doi.org/10.48550/arXiv.2305.10601
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Chain-of-thought for Ontology Creation

Slide Credits: Martin Görz, Stefan Decker
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AI RDM-Assistant

Slide Credits: Martin Görz
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AI RDM-Assistant

Slide Credits: Martin Görz
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AI RDM-Assistant

Slide Credits: Martin Görz
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AI RDM-Assistant

Slide Credits: Martin Görz
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Experiment Design – Grinding in Manufacturing

Based on a thesis in cooperation with WZL, RWTH Aachen University

© WZL
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© WZL
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Literature Research - Tools

https://scite.ai
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Literature Research - Tools

https://scite.ai
https://ask.orkg.org/
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Literature Research - Tools

https://scite.ai
https://ask.orkg.org/

https://notebooklm.google.com/
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Literature Research - Tools

https://scite.ai
https://ask.orkg.org/

https://notebooklm.google.com/

https://elicit.com
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AI as an Author – No Accountability
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AI as an Author – No Accountability

genAI guidelines
24% of the 100 largest publishers
87% of top 100 highly ranked journals

Prohibition of genAI as author
96% of the 100 largest publishers 
98% of top 100 highly ranked journals

Ganjavi et al., The BMJ, 2023 
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Metadata Completion - Paper

Caution!

[Geisler et al., VLDB, 2025]
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Metadata Completion - Paper

Caution!

[Geisler et al., VLDB, 2025]
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Metadata Completion - ORCID

Sources
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Science Communication – A Visual Abstract
[Geisler et al., VLDB, 2025]
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Science Communication – A Visual Abstract
[Geisler et al., VLDB, 2025]

https://www.visual-abstract.com/
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Science Communication – A Paper Podcast
[Geisler et al., VLDB, 2025]
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(Meta) Reviews and Decisions – A No Go for AI 

http://wiley.com/en-de/ai-study

https://www.world-brain-scholar.eu/

http://wiley.com/en-de/ai-study
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(Meta) Reviews and Decisions – A No Go for AI 

http://wiley.com/en-de/ai-study

https://www.world-brain-scholar.eu/

http://wiley.com/en-de/ai-study
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https://sakana.ai/ai-scientist/

Sakana.ai - The AI Scientist  “to perform research independently.“
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https://sakana.ai/ai-scientist/

Sakana.ai - The AI Scientist  “to perform research independently.“
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Survey on LLMs for Scientific Research

[Luo et al., arxiv 2025]
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Conclusion

Support tasks, but with caution

Ethical issues: responsibility, accountability, bias,..

Training and guidelines needed and requested

Higher outputs stressing the research system

Incentives for researchers
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Contact us

JProf. Dr. Sandra Geisler
Principal Investigator IoP
Data Stream Management and Analysis (DSMA)
Phone: +49 241 80-21508
E-Mail: geisler@cs.rwth-aachen.de

Soo-Yon Kim, M.Sc.
Data Steward IoP
Data Stream Management and Analysis 
(DSMA)
Phone: +49 241 80-21514
E-Mail: soo-yon.kim@cs.rwth-aachen.de

Prof. Dr. Stefan Decker
Principal Investigator IoP
Databases and Information Systems (DBIS)
Phone: +49 1590 4338009
E-Mail: decker@dbis.rwth-aachen.de

mailto:geisler@cs.rwth-aachen.de
mailto:soo-yon.kim@cs.rwth-aachen.de
mailto:decker@dbis.rwth-aachen.de
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