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@)tivation

FAIR (Findable, Accessible,

publications are important for enabling open energy research across

Interdisciplinary domains.

The realization of the FAIR principle for data still faces many challenges,
such as the diversity of data formats, semantic heterogeneity, lack of
formalized ontologies, and error-prone manual annotation of data. These
challenges impede the effective sharing and integration of energy data.

To address these issues, we propose an automated ontology term

Interoperable, and Reusable) data

recommendation system based on ontology embedding and semeb

~

similarity, aiming to facilitate FAIR data publication in energy research.
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. Energy Data Orchestrator (EDO)

EDO is a machine-actionable data management plan, which ensures energy-

related data and metadata documentation, sharing, and reuse

Integrates data, metadata, standards, and ontologies

Toward semi-automatic metadata preparation and semantic annotation

Provides a central hub for energy data management

End-to-end support for FAIR data publication
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Benefits

« Efficiency: accelerate FAIR data publishing

« Consistency: standardize annotations across projects
* Interoperability: unify heterogeneous energy datasets
« Scalability: support large and evolving datasets

* Foundation for knowledge graph compilation and construction
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Ontology Annotation Support

* Inputs: data table column headers and project context from external
knowledge base (RDMO, KG, ...)
* Outputs: Top-K terms with URI
 LLM helps to make columns machine-understandable
* Normalize Units
* Abbreviation expansion
« Use project context to disambiguate
« Build a compact column profile for matching

 Embedding-based semantic search in the target ontology
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In this work, we present an embedding-based automatic semantic annotation system that aims to help researchers reduce the semantic annotation

Qnd accelerates the data publication workflow.

barriers that they face during the FAIR data publication process. Semantic similarity is used to match the tabular metadata field name with respective

ontology terms and recommend the top-K most relevant ontology terms to users. The system reduces manual effort, improves annotation consistency,
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