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Leibniz Science Campus DiTraRe

The Leibniz Science Campus Digital Trans-
formation of Research (DiTraRe)1 [1] is a col-
laboration between FIZ Karlsruhe - Leibniz
Institute for Information Infrastructure (FIZ
KA) and Karlsruhe Institute of Technology
(KIT). The consortium investigates the ef-
fects of the broadly understood process of dig-
italisation of research on a multilevel scale in
an interdisciplinary environment. We are not
only developing practical solutions for each
use case but also seeking to find generalisa-
tions valuable to the scientific community as
well as society in general [2].

Our main goal is to establish a new research
branch, digitalisation of research. In order to
achieve it, we create an interdisciplinary com-
munity. DiTraRe starts with four use cases
originating from different institutes of KIT:

1. Institute of Sports and Sports Science
(IfSS), use case: Sensitive Data in Sports
Science.

2. Institute of Biological and Chemical Sys-
tems (IBCS), use case: Chemotion Elec-
tronic Lab Notebook.

3. Institute of Biomedical Engineering
(IBT), use case: AI in Biomedical En-
gineering.

4. Institute of Meteorology and Climate Re-
search (IMK), use case: Publication of
Large Datasets.

Each use case is being investigated by each of
the four DiTraRe dimensions:

1DiTraRe webpage, https://www.ditrare.de/en

A Reflection and Resonance, KIT Institute
for Technology Assessment and Systems
Analysis (ITAS).

B Exploration and Knowledge Organisa-
tion, FIZ KA.

C Legal and Ethical Challenges, FIZ KA.

D Tools and Processes, FIZ KA.

With the current rise of AI applications across
multiple fields, we can state that AI acts
as an additional facet to the digital trans-
formation of research. The DiTraRe dimen-
sion Exploration and Knowledge Organisa-
tion, AI4DiTraRe [3], studies methods of ap-
plied AI in each of the DiTraRe use cases.
Below we describe the current state, idea and
future plans of each of the working group.

Use Cases

Sensitive Data in Sports Science, part-
ners: Sarah Rebecca Ondraszek (FIZ KA),
Jörg Waitelonis (FIZ KA), Katja Keller (KIT
IfSS), Claudia Niessner (KIT IfSS), Chris
Rose (KIT IfSS).

Our use case partners, researchers at KIT
IfSS, have developed a Motor Research repos-
itory (MO|RE)2. It is a platform to collect,
publish, and share motor performance data
[4, 5]. To make it completely interoperable
and connect it to other databases, it lacks a
semantic layer. The team has developed an
idea of a MO|RE ontology3, on which later
a knowledge graph (KG) will be built. The

2MOwebpage https://www.

motor-research-data.de/
3GitHub repository of the MO|RE ontology https:

//github.com/ISE-FIZKarlsruhe/more-ontology
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details of the first steps are presented by On-
draszek et al. 2025 [6].

The MO|RE ontology is in its preliminary
stage and the team is planning to develop it
further. Since motor performance data con-
tains private and sensitive information, spe-
cial efforts will need to be put into investigat-
ing possibilities and challenges upon creating
a KG constituting of these types of data.

Chemotion Electronic Lab Notebook,
partners: Ebrahim Norouzi (FIZ KA), Jörg
Waitelonis (FIZ KA), Nicole Jung (KIT
IBCS).

Chemotion4 is a research data management
environment specifically designed for chem-
istry. It is tailored to the specific needs of
chemists and comprises an electronic lab note-
book [7] as well as a research data reposi-
tory [8]. The repository complies with FAIR
principles (Findable, Accessible, Interopera-
ble, Reusable). The Chemotion repository
was first developed without a semantic layer.
Currently, its enhancement is under progress
and the plans include creating a Chemotion
KG. The working group has already presented
the first steps of a Chemotion-specific ontol-
ogy engineering process and Chemotion KG
design (Norouzi et al. 2025 [9]).

Currently, the Chemotion KG is further de-
veloped in collaboration with NFDI4Chem
Knowledge Base team, who are also involved
in engineering chemistry-specific ontologies.

AI in Biomedical Engineering, partners:
Genet Asefa Gesese (FIZ KA), Silvia Becker
(KIT IBT), Axel Loewe (KIT IBT).

Researchers at KIT IBT develop computa-
tional models of a human heart. One of
their goals is to automatise the amplified P-
wave detection process. P-wave is a part of
electrocardiogram (ECG) which is correlated
with heart failures i.e., atrial fibrillation [10].
The partners aim at creating a machine learn-
ing (ML) model to automatically detect a P-
wave and properly measure its duration also
in cases of an amplified P-wave. Until now,
the team has discussed applications of dif-
ferent ML models, including long short-term
menory (LSTM) as well as utilising multi-
modal large language models (LLMs) as sup-

4Chemotion https://chemotion.net/

port to this task. In the current phase the
team is dealing with typical issues concerning
medical data, e.g. where the trained data can
be stored.

In this use case also a master student will
start working on an interdisciplinary thesis
topic Machine Learning-Based ICU Stay Pre-
diction5. The focus of the thesis is imple-
menting AI methods for predicting the length
of stay of patients at an intensive care unit
(ICU), based on an ECG.

Publication of Large Datasets, partners:
Sven Hertling (FIZ KA), Genet Asefa Gesese
(FIZ KA), Gunjan Singh (FIZ KA), Etienne
Posthumus (FIZ KA), Tobias Kerzenmacher
(KIT IMK), Sabine Barthlott (KIT IMK),
Sibylle Hassler (KIT IWU), Peer Nowack
(KIT ITI).

In climate research, scientists are dealing with
very large datasets and a lack of proper publi-
cation culture. Reusability and interoperabil-
ity are often significantly limited, disabling
a proper use and sharing. Moreover, there
exist many issues with metadata, e.g. the
same data is described with different meta-
data. This very quickly leads to chaos in cli-
mate data repositories. As described by Ja-
cyszyn et al. 2025 [11], the team suggests
developing an LLM-based tool to standardise
metadata in climate reserach repositories.

Currently, the collaboration on this task is
being extended to include also NFDI4Earth
representants as well as RADAR6, which is a
research data management infrastructure pro-
vided by FIZ KA. An interdisciplinary topic
of automatic metadata is being investigated
in between the three research groups.

Summary

DiTraRe connects researchers from diverse
disciplines to investigate the effects of digital
transformation. A special focus is set on AI as
an additional aspect to the process. We inves-
tigate multiple AI methods and apply them in
DiTraRe use cases. We also study the overall
perception, practices, and effects of applied
AI in the interdisciplinary environment.

5Master student thesis topic https://ise.aifb.

kit.edu/english/119_284.php
6RADAR website https://www.fiz-karlsruhe.

de/en/produkte-und-dienstleistungen/radar
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