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The Difficulty with Regulatory Texts (Waltl et al.)
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▪ Linguistic complexity and interconnectivity of texts: State regulations are characterized by high linguistic density 

and nested cross-references, making traditional manual ontology engineering both time-consuming and error-
prone.

▪ Jedes nicht zu ebener Erde liegende Geschoss und der benutzbare Dachraum eines Gebäudes müssen über mindestens

eine Treppe zugänglich sein (notwendige Treppe). 

▪ Tragende Teile von Außentreppen nach § 38 Abs. 1 Satz 3 Nr. 3 für Gebäude der Gebäudeklassen 3 bis 5 müssen aus

nichtbrennbaren Baustoffen bestehen.

▪ Indeterminate Terms: Certain "indeterminate" legal terms (e.g., “adequate” or “reasonable”) remain inherently 
vague and are difficult to categorize concretely, even when analyzed within their specific legal context. 

▪ ....muss für den größten zu erwartenden Verkehr ausreichen.

▪ ....ein ausreichend tiefer Treppenabsatz anzuordnen.
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Exemplary Paragraph from the HBO
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Hessische Bauverordnung (HBO) §37, 2018
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Manual Ontology Modelling
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based on HBO for a fire safety use case guidance
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We are happy to hear about other approaches!

Manual Ontology Modelling
How we dealt with indeterminate terms?
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State of the Art
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The Three Layer Ontology Building Approach
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Made with Gemini AI
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Basic Formal Ontology
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continuant occurant
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IOF Core
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BCON: Building Construction Ontology
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LLMs in Ontology Engineering
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▪ Prompting Strategies (Bakker et al., 2024)

▪ Compared zero-shot, sequential, and sentence-level prompting using GPT-4o.
▪ Result: Sentence-level prompting is superior for identifying classes and individuals in news articles.

▪ Semantic Triple Extraction (Kollapally et al., 2025)

▪ Used GPT-4-1201 with a 4-step prompt chaining strategy on PubMed abstracts to extract is-a 
relations.

▪ Result: The pipeline was applied to Social Determinants of Health domain  and the onotlogy was 
enriched was enriched to with 572 concepts, and 1542 axioms.

▪ Comparing LLM Performance (Babaie et al.)

▪ Evaluated 9 LLMs (e.g. GPT,Bloom) on term-typing and taxonomy discovery.
▪ Result: Large-scale, domain-independent models consistently outperform specialized models.
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Hybrid Approach to Use LLMs 

in Ontology Engineering

24.03.2026 © Fraunhofer IWUSeite 13



- Informationsklassifizierung -

Methodology Approaches
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Usage of LLMs for Ontology Engineering

Zero Shot

▪ The Zero-Shot methodology refers to an approach 

in artificial intelligence where a model is asked to 

complete a task without being provided with any 

specific examples of how to perform that task in 

the input prompt.

▪ Paragraph 37 of the HBO was provided to the LLM 

given a prompt to “extract all relevant classes, 

properties and instances in order to represent the 

to reflect building regulatory requirements for 

stairs, stairwells, and their fire safety properties”

▪ using Gemini 3 and GPT 5.1
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Usage of LLMs for Ontology Engineering

Zero Shot

▪ The Zero-Shot methodology refers to an approach 

in artificial intelligence where a model is asked to 

complete a task without being provided with any 

specific examples of how to perform that task in 

the input prompt.

▪ Paragraph 37 of the HBO was provided to the LLM 

given a prompt to “extract all relevant classes, 

properties and instances in order to represent the 

to reflect building regulatory requirements for 

stairs, stairwells, and their fire safety properties”

▪ using Gemini 3 and GPT 5.1

Guided Instantiation

▪ The class structure as well as all relevant properties 

were provided from the manual curated ontology 

and given to Gemini 3 and GPT 5.1 

▪ Prompt: “Just base your answer on the given 

documents. Create individuals based on §37 

Treppen in the given HBO_2018 document and 

embed the individuals in the existing class 

structure from the given .ttl file. Additional, create 

property assertions if needed according to §37 

using the properties and classes given in the .ttl.”
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in artificial intelligence where a model is asked to 

complete a task without being provided with any 

specific examples of how to perform that task in 

the input prompt.

▪ Paragraph 37 of the HBO was provided to the LLM 

given a prompt to “extract all relevant classes, 

properties and instances in order to represent the 

to reflect building regulatory requirements for 

stairs, stairwells, and their fire safety properties”

▪ using Gemini 3 and GPT 5.1

Guided Instantiation

▪ The class structure as well as all relevant properties 

were provided from the manual curated ontology 

and given to Gemini 3 and GPT 5.1 

▪ Prompt: “Just base your answer on the given 

documents. Create individuals based on §37 

Treppen in the given HBO_2018 document and 

embed the individuals in the existing class 

structure from the given .ttl file. Additional, create 

property assertions if needed according to §37 

using the properties and classes given in the .ttl.”

NLP and LLMs

▪ Paragraph 37 of the HBO was extracted using 

PyMuPDF,using spaCy(de_core_news_lg) 

lemmatized nouns and noun phrases were 

extracted.

▪ Data was cleaned (removal of special characters 

and numbers), as well as terms which were not to 

be modeled were removed (e.g., Satz, Nr., Zug).

▪ Class–subclass relations were built by linking head 

nouns with subordinate phrases, the output was 

manually corrected for errors (e.g. Dachraum was 

classified as its own class instead of under Raum).

▪ English translations were added for each class.

▪ Converted results into JSON and a mid-level 

ontology, then mapped classes to BCON/IOF using 

Gemini 3 and GPT 5.1
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Experiment Results 
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Zero Shot

24.03.2026 © Fraunhofer IWUSeite 18

Output Gemini 3 in Protégé
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Zero Shot Approach
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Output ChatGPT5.1 in Protégé
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Comparison to our Manual Ontology Modelling
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based on HBO for a fire safety use case guidance
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Guided Instantiation
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Output Gemini 3 in Protégé

▪ not all relevant instances were created

▪ description_HBO was used to identify the 

relevant section in the paragraph

▪ hallucinated a new prefix
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4.2 Guided Instantiation
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Output ChatGPT5.1 in Protégé

▪ Extracted requirements from §37

▪ Relevant Individuals were created

▪ Property assertions were missing/incomplete
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Comparison to our Manual Ontology Modelling
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based on HBO for a fire safety use case guidance
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spaCy (NLP) and LLM
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▪ Gemini 3 - 62.5% GPT 5.1- 43.75%

▪ Both models were successful in classifying 

BuildConstructionComponent and modelled all the classes 

and subclasses provided.

▪ Door and Handrail were classified by Gemini under 

BuildConstructionComponent although there was a specific 

subclass called PrefabricatedBuildingConstructionObject, 

which indicated there is an understanding of the meaning of 

these subclasses, which is why it was classified correctly under 

a higer level.

▪ Gemini also correctly classified geometrical qualities, GPT did 

not.

▪ Building classes were correctly classified under classification 

but under the incorrect subclass by Gemini.

Output Gemini 3 Output GPT 5.1

Output in Protégé
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Conclusion and Outlook
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▪ Combination of spaCy and LLM yielded promising results, especially when the midlevel ontology has definition, 
comments and examples.

▪ Although the LLMs were not completely correct in mapping the terms, Gemini was successful is in finding the 
correct parent class.

▪ The more domain oriented the ontology the more one can rely on an LLM to map the ontology. 

▪ In case of documents with high linguistic density like state regulatory documents providing the LLM with a list of 
extracted terms to map can aid automatic mapping. This is in line with idea of breaking down the task. 

▪ One cannot rely completely on the LLM for the mapping, it has the potential to be used to provide the first draft
in a human-in-the-loop pipeline.

▪ Outlook:

▪ Extraction of triples
▪ Establish a pipeline to concretize what steps can be automated by the ontology and which require human intervention



Thank you for your attention!

Franziska Rudolph, Sasha Genevieve Coelho
franziska.rudolph@iwu.fraunhofer.de
sasha.genevieve.coelho@iwu.fraunhofer.de
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