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Abstract

To advance the use of Artificial Intelligence, including notably Machine Learning, for the understanding of
diseases and conservation of biodiversity, it is important to promote FAIR Al-ready datasets. However, it is not
clear how much Al-ready metadata is covered in well-known dataset repositories such as OpenML, Hugging
Face or Kaggle. During the BioHackathon Europe 2024, we tackled this problem following a programmatic
approach and applying Semantic Web technologies. Here, we show our preliminary results on the coverage of the
implemented Croissant metadata format and discuss its implications in ML data management and future steps.
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1. Background

To advance the use of Machine Learning (ML) for the understanding of diseases and conservation of bio-
diversity, it is important to promote Findable Accessible Interoperable Reusable (FAIR) Al-ready datasets
since data scientists and bioinformaticians spend 80% of their time in data finding and preparation. The
aim to provide Al-ready datasets is to support ML analysis over complex and integrable data, yet the
criteria for Al-readiness of biomedical data is currently under debate [1, 2]. The tagging of datasets from
the Life Sciences is non-uniform across the platforms involved in this study, e.g., on Kaggle, we selected
data using a combination of tags such as “Biology”, “Earth and Nature”, “Genetics” or “Disease” to select
data with a thematic focus on Life Sciences. Furthermore, Al-ready datasets, whether by design or
after pre-processing, can be enriched with metadata so they become FAIRer, with all benefits that come
from FAIR. Metadata descriptors for datasets are pivotal for the creation of ML models as they facilitate
the definition of strategies for data discovery, feature selection, data cleaning and data pre-processing.
The Croissant metadata format, developed within the scope of the MLCommons initiative [3], is an
extension of schema.org to better describe Al-ready datasets, released early 2024 and already adopted
by several popular ML dataset repositories such as Hugging Face [4], Kaggle [5] and OpenML [6]. The
Tensorflow Datasets utility library (TDFS) provides a CroissantBuilder class that allows instantiating
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of Croissant-annotated data automatically within ML frameworks such as PyTorch or TensorFlow
[7]. However, as it commonly happens with metadata, there are some limitations to the amount of
metadata that can be automatically extracted and it is not clear how much metadata is covered in these
well-known repositories of ML datasets ready to be loaded into the most popular ML frameworks.

Recently, Steinberg provided a subset of Hugging Face datasets marked with Croissant in RDF as
a use case to study its semantic status for data usability in ML tools and to bridge ML with Semantic
Web, identifying semantic issues that challenge cross-dataset research [8]. Moreover, the Life Sciences
community is actively utilizing Semantic Web technologies for FAIR data management and analysis.
Therefore, to address the aforementioned problems we formulated the following questions: How
much Croissant metadata can be programmatically extracted from Al-ready datasets? How could this
automation be improved? How much metadata is covered in data repositories? Is this metadata aligned
to be leveraged in ML frameworks? Our hypothesis was that an SPARQL-based assessment of Croissant
metadata coverage would enable us to explore answers to these questions. During the BioHackathon
Europe 2024, we tackled this assessment following a programmatic approach and applying Semantic
Web technologies. Our aim was to assess, understand and compare the metadata description status
of ML datasets from major data providers. Here, we show our preliminary results on the coverage of
the implemented Croissant metadata format and discuss its implications in ML data management and
Al-readiness and future steps.

2. Results and Discussion

This project was developed at BioHackathon Europe, 4-8 November 2024 in Barcelona, which provided
a unique opportunity to integrate different expertise, vision and tools. During an intense week of hybrid
work, we delivered two main outcomes. First, a Croissant RDF knowledge graph built from Hugging
Face, OpenML and Kaggle. Besides, we developed croissant-rdf Python tool, a Java API, stored the RDF
files into the BioHackCloud for further analysis, and a FAIR assessment. Second, a coverage status
assessed by SPARQL queries. The results identified inconsistent use of Croissant, with some mandatory
properties missing. Although Croissant ML vr.1.0 was released less than one year ago (around March
2024), it is getting quick attention due to its potential to improve reuse of ML datasets. Despite its
adoption by well-known Al-related platforms, there is still a need to improve the use of types and
properties as recommendations given in Croissant, e.g., wrt minimum properties, are not yet fully
followed. As future steps we aim to finish our analysis. Our findings can help to elucidate best practices
and define criteria for the Al-readiness of biomedical datasets.
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