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Interdisciplinary Studies and AI

Leibniz Science Campus Digital Transforma-
tion of Research (DiTraRe)1 [1] is an inter-
disciplinary consortium which studies AI as
an additional dimension to digitalisation [2,3].
My task within DiTraRe is to connect com-
puter scientists working on applied AI meth-
ods (FIZ Karlsruhe Knowledge Driven AI
group2) with use cases originating from differ-
ent research areas (institutes at Karlsruhe In-
stitute of Technology). My experience proves
that AI experts are crucial to a successful im-
plementation of various AI methods in mul-
tiple cases [4–6]. This is valid especially for
the more sophisticated tools like knowledge
graphs (KGs). KGs add semantic layer to the
data making it machine-understandable and
thus, enabling interconnections with other se-
mantically enriched data systems. On the
other hand, these clear advantages come at
the expense of expertise requirements, as only
a trained professionals can install and sustain
an ontology and build a KG.

It is worth noting that computer scientists in-
volvement in research activities of other disci-
plines should not only be limited to support-
ing with AI methods which are more com-
plicated in implementation. Using generative
AI (genAI) and particularly large language
models (LLMs) is made very easy and despite
being highly profitable [7, 8], it may lead to
severe complications [9–11], i.e., ethical con-
cerns [12,13], hallucinations [14,15].

Computer scientists as the ones behind de-
velopment of AI techniques are well aware of
both gains and risks posed by application of
AI tools. Thus, as the efforts within DiTraRe
also prove, computer experts should be often

1DiTraRe website https://www.ditrare.de/en
2FIZ Karlsruhe KDAI group website

https://www.fiz-karlsruhe.de/en/bereiche/

information-service-engineering

engaged in studies involving AI.

AI in Astronomy

Publication Culture. Astronomy is a shin-
ing example in the fields of research data
management (RDM) and open science (OS).
Upon the rise of the large data digital sur-
veys, astronomers have already recognised the
need for communication protocol, hierarchi-
cal metadata, high performance streaming in-
terface, efficient object interchange format,
and source cross-identification as reported al-
ready in 1999 [16]. Moreover, most of the
projects in astronomy, and especially all large
projects, are funded by large agencies (like
ESA and NASA) and/or international con-
sortia (i.e. Gaia mission [17]). With these
government-based funding lines, for many
years there has been a requirement on mak-
ing the data public and results open access
(see i.e. ROSES Open Science and Data
Management Plan OSDMP3). This developed
into an entire “culture” of open data pub-
lishing, since these practices are very popu-
lar across the field. Astronomers have de-
veloped common tools and standards, includ-
ing catalogues (i.e. SIMBAD4, NED5), file
types (i.e. open standard Flexible Image
Transport System FITS), archives (i.e. ADS6,
astro-ph7), software packages (i.e., Astropy8,
courses by Rubin Observatory Collaboration
Members9), which tend to unify the RDM

3NASA OSDMP https://science.nasa.gov/

researchers/sara/faqs/osdmp/
4SIMBAD Astronomical Database https:

//simbad.u-strasbg.fr/simbad
5NASA/IPAC Extragalactic Database (NED)

https://ned.ipac.caltech.edu/
6Astrophysics Data System Abstract Service

(ADS) https://ui.adsabs.harvard.edu/
7astro-ph (arXiv for astronomy) service https://

arxiv.org/archive/astro-ph
8Astropy – Astronomy for Python https://www.

astropy.org/
9Intermediate Python for Astronomical Soft-

ware Development https://shrra.github.io/
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practices across the field [18,19].

Virtual Observatory. One of the globally
recognised platforms for RDM and OS in as-
tronomy is the Virtual Observatory (VO)10

operated by the International VO Alliance
(IVOA), formed in 2002. The VO aims at
gathering databases originating from differ-
ent instruments and creating a transparent
FAIR (Findable, Accessible, Interoperable,
Reusable) system [20,21], while the IVOA is a
body deciding on interoperability standards.
The workflow is modelled after the World
Wide Web Consortium [22]. The VO Seman-
tics Working Group concentrates on incor-
porating vocabularies and ontologies [23, 24],
which are methods of symbolic AI, relying on
explicit rules and logic.

Semantics in Astronomy. As Cecconi et
al. (2025) [25] discuss in their comprehensive
article, astronomy, even with its mature RDM
practices, still stays behind i.e. environmen-
tal or life sciences in terms of the adoption of
semantic methods. To advance the semantics
environment in astronomy and go beyond the
limited categories which are covered by the
IVOA, OPAL – Ontology Portal for Astron-
omy Linked-data was recently started. It is
an interdisciplinary collaboration with Onto-
Portal Alliance and aims at expanding the use
of IVOA vocabularies across not only astron-
omy but also neighbouring fields. OntoPor-
tal Astronomy11 will combine the existing vo-
cabularies like Unified Astronomy Thesaurus
(UAT)12 [26] and FAIRify them.

Machine Learning in Astronomy. As-
tronomy has been long time friends with one
specific AI branch – machine learning (ML).
It enabled multiple milestone discoveries and
led to significant advancements in the field
(see [27–29] and references therein). Diverse
ML methods are deeply incorporated into as-
tronomy research: there also exists an astron-
omy dedicated Python module (astroML13.
Many astronomers became experts in ML and
utilise various methods fluently in their re-
search work.

GenAI in Astronomy. A subdivision of

python-intermediate-development/
10VO website https://ivoa.net/
11OntoPortal Astronomy https://

ontoportal-astro.eu/
12UAT https://astrothesaurus.org/
13astroML https://www.astroml.org/

ML is genAI, based on deep learning algo-
rithms. With the current hype on genAI,
multiple ideas on applications have been de-
veloped very recently also in the field of as-
tronomy [30]. Astronomy-specific LLMs have
been trained, astroBERT [31] and AstroL-
LaMA [32,33]. A group dedicated to advanc-
ing the applications of LLMs in astronomy
has been created, AstroMLab14. GenAI is
now being used for tasks such as: research
workflow assistant [34], interacting with pub-
lications [35], working with images [36], cre-
ating a Slack chatbot [37], teaching via Chat-
GPT application [38]. Recently, it was proven
that the latest models are capable of winning
a gold medal at the International Olympiad
on Astronomy and Astrophysics [39].

Towards Neurosymbolic AI in Astron-
omy. If researchers noncritically base their
analysis on genAI outputs, their conclusions
may be simply incorrect [9, 11]. To avoid
that, genAI may be combined with symbolic
AI into neurosymbolic AI to improve perfor-
mance and reasoning abilities [40–43]. Its
rapid growth in the last few years has al-
ready proven its usefulness in many disci-
plines, e.g.: collecting and organising scien-
tific knowledge in the Open Research Knowl-
edge Graph (ORKG)15 [44], adding inter-
pretability to diagnosis prediction in health-
care [45], advancing cognitive systems in nat-
ural language processing [46], ensuring trans-
parency and traceability [47]. Given all the
advancements in the field of both symbolic
and sub-symbolic AI in astronomy, collabo-
rations between astronomers and computer
scientists resulting in neurosymbolic methods
are soon to be expected to influence the field.

Summary

This contribution is a combination of a re-
view paper and a collection of reflections on
my experiences as a coordinator of the Leib-
niz Science Campus DiTraRe. The goal of
this article is manifold: to computer scien-
tists, it presents the current state-of-the-art of
AI utilisation use cases in astronomy, while to
astronomers, it introduces AI techniques cur-
rently being applied in the field. It also aims
at encouraging closer and more intense inter-
disciplinary collaborations.

14AstroMLab on Hugging Face https:

//huggingface.co/AstroMLab
15ORKG website https://orkg.org/

2

https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://shrra.github.io/python-intermediate-development/
https://ivoa.net/
https://ontoportal-astro.eu/
https://ontoportal-astro.eu/
https://astrothesaurus.org/
https://www.astroml.org/
https://huggingface.co/AstroMLab
https://huggingface.co/AstroMLab
https://orkg.org/


Acknowledgments

The Leibniz Science Campus “Digital Trans-
formation of Research” (DiTraRe) is funded
by the Leibniz Association (W74/2022).

References

[1] M. Razum, F. Bach, S. Brünger-
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