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Importance of Digitization in Construction

KEY INSIGHTS o

82% Value of Germany's construction industry

of companies in the construction industry lack the 425.7bn EUR

necessary expertise to fully capitalise on the

potential of digital transformation. GDP share of construction in Germany
5.4%

Challenges in the construction industry Source: Construction Industr
urce: ucti ustry

iIn Germany 2025
Lack of technical expertise 82%0, y
or skills shortage = 910, Top 3 challenges
Requirements and 80%
frameworks — e.g. paper- 66%

based permit processes 72%

0,
o 77% Source: PWC Industry Report

76% Construction 02/25

Cybersecurity
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The Difficulty with Regulatory Texts (Waltl et al.)

= 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 Gebaudes mussen uber mindestens
eine Treppe zuganglich sein (notwendige Treppe).

Tragende Teile von AuBentreppen nach § 38 Abs. 1 Satz 3 Nr. 3 fur Gebaude der Gebaudeklassen 3 bis 5 mussen 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 fur den groBBten zu erwartenden Verkehr ausreichen.

....ein ausreichend tiefer Treppenabsatz anzuordnen.

\
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Exemplary Paragraph from the HBO
Hessische Bauverordnung (HBO) §37, 2018

§37
Treppen

(1) "Jedes nicht zu ebener Erde liegende Geschoss und der benutzbare Dachraum eines
Gebdudes missen liber mindestens eine Treppe zuganglich sein (notwendige Treppe). ?Statt

notwendiger Treppen sind Rampen mit flacher Neigung zulassig.

(2) 'Einschiebbare Treppen und Rollireppen sind als notwendige Treppen unzuldssig. ZIn
Gebéuden der Geb&udeklassen 1 und 2 sind einschiebbare Treppen und Leitern als Zugang

zu einem Dachraum ohne Aufenthaltsraume zuldssig.

(3) 'Notwendige Treppen sind in einem Zuge zu allen angeschlossenen Geschossen zu fuhren;
sie miissen mit den Treppen zum Dachraum unmittelbar verbunden sein. ?Dies gilt nicht fir

Treppen

1. in Gebiduden der Gebaudeklassen 1 bis 3,
2. nach § 38 Abs. 1 Satz 3 Nr. 2.

(4) 'Die tragenden Teile notwendiger Treppen miissen

1. in Gebduden der Gebaudeklasse 5 feuerhemmend und aus nichtbrennbaren
Baustoffen,
in Gebduden der Gebiudeklasse 4 aus nichtbrennbaren Baustoffen,

3.  in Gebduden der Gebiudeklasse 3 aus nichtbrennbaren Baustoffen oder

feuerhemmend

sein. “Tragende Teile von AuBentreppen nach § 38 Abs. 1 Satz 3 Nr. 3 fur Gebjude der Ge-

badudeklassen 3 bis 5 missen aus nichtbrennbaren Baustoffen bestehen.

(5) Die nutzbare Breite der Treppenldufe und Treppenabsédtze notwendiger Treppen muss

fur den gréfBten zu erwartenden Verkehr ausreichen.

(6) "Treppen miissen einen festen und griffsicheren Handlauf haben. ?Fiir Treppen sind Hand-
ldufe auf beiden Seiten und Zwischenhandlaufe vorzusehen, soweit die Verkehrssicherheit

oder Barrierefreiheit dies erfordert.

(7) 'Eine Treppe darf nicht unmittelbar hinter einer Tur beginnen, die in Richtung der Treppe

aufschlagt. “Zwischen Treppe und Tir ist ein ausreichend tiefer Treppenabsatz anzuordnen.

\
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Manual Ontology Modelling

based on HBO for a fire safety use case guidance

|
Annotations: Treppenabsatz (2] (1) b= [m] %]
Annotations

rdfs:label [language: de]
Treppenabsatz

Class hierarchy:

(%)

v @ owl:Thing

&

@ Normalgeschoss_GK5_BA
@ Notwendige_Treppe_GK1_BA
& Notwendige_Treppe_GK2_BA
@ Notwendige_Treppe_GK3_BA
@ Notwendige_Treppe_GK4_BA
@ Notwendige_Treppe_GK5_BA
@ Treppe Einschiebbar GK1

@ Treppe Einschiebbar GK2

@ Treppe Einschiebbar GK3 + GK4 + GK5
@& Treppe Typ1
@ Treppe Typ2
@& Treppe Typ3

Description: Treppenabsa 2111 = ® ] § Property assertions: Treppenabsatz M=EMmEE
Types Object property assertions
) Treppenabsatz B componentPartOfAtAllTimes Notwendige_Treppe_GK1_BA

B componentPartOfAtAllTimes Notwendige_Treppe_GK2_BA
Bl componentPartOfAtAllTimes Notwendige_Treppe_GK3_BA
Bl componentPartOfAtAllTimes Notwendige_Treppe_GK4_BA
Bl componentPartOfAtAllTimes Notwendige_Treppe_GK5_BA
Bl hasUnderspecificationType Information_Treppenabsatz
M prescribedBy Hessische_Bauverordnung_J2018

BN separates ‘Treppe Typ1'

B separates ‘Tuer Treppenhaus Typ1'

Same Individual As

Different Individuals

Seite 5 24.03.2026 © Fraunhofer IWU

—@ Treppenabsatz

@ Treppenhandlauf

@ Treppenhandlauf Typ1
@ Treppenhandlauf Typ2
& Treppeniauf

- Informationsklassifizierung -

v @ BFO_0000001
v () BFO_0000002
v BFO_0000004

Bauteil Bestandteile
() Treppe Bestandteile
- Treppenabsatz
5 - Treppenhandlauf
: - ) Treppenlauf
v BFO_0000030
v (0 Bauteil Disposition
- () BauteilTragend
v Treppen Bauteil Tragend
- AuBentreppe Bauteil Tragend
i ") Notwendige Treppe Bauteil Tragend
¥ () Gebaudekomponente
- () Begrenzung
- Treppengelander
- (0 TuerTreppenhaus
v Vertikale Geschossverbindung
v Treppe
(0 AuBentreppe
- Notwendige Treppe
@ Rolitreppe
- Treppe einschiebbar

Raum
@ SonstigerRaum
v-- @ Treppenraum
- Notwendiger Treppenraum
@ Sicherheitstreppenraum
@ Treppenvorraum
v @ WandOeffnung
v Treppenraum Offnung
@ Treppenraum Tiir Offnung
v-- @ BFO_0000020
v-@ Capability
v (0 Baustoff Brandverhalten
() Baustoff Brandverhalten nichtbrennbar
v Feuerwiderstandsfahigkeit
@ feuerhemmend
v @ BFO_0000031
) UnderspecifiedDescriptivelnformationContentEntity
@ BFO_0000003
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Manual Ontology Modelling

How we dealt with indeterminate terms?

|
Annotations: Information zum Treppenhandlauf [E2J1 1] =10
Annotations

rdfs:label [language: de)
Information zum Treppenhandlauf
text [language: de]
§37 Treppe Abs 6:2 Fur Treppen sind Handldufe auf beiden Seiten und Zwischenhandlaufe vorzusehen, soweit
die Verkehrssicherheit
oder Barrierefreiheit dies erfordert.

Annotations: Information zum Treppenabsatz e 1= 0]ES

Annotations

rdfs:label [language: de]
Information zum Treppenabsatz
text [language: de]
§37 Treppe Abs. 5: Die nutzbare Breite der Treppenldufe und Treppenabséatze notwendiger Treppen muss fur
den gréften zu erwartenden Verkehr ausreichen.
§37 Treppe Abs 7:2 Zwischen Treppe und Tur ist ein ausreichend tiefer Treppenabsatz anzuordnen.

We are happy to hear about other approaches!

—
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State of the Art
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Foundational Ontology

coN | Core Ontology

Specific Domain Ontology

The Three Layer Ontology Building Approach

Made with Gemini Al



Basic Formal Ontology
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Fig. 2. BFO occurrent hierarchy.
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IOF Core

-
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LLMs in Ontology Engineering

= Prompting Strategies (Bakker et al., 2024)

Compared zero-shot, sequential, and sentence-level prompting using GPT-40.
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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Methodology Approaches
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 requlatory requirements for
stairs, stairwells, and their fire safety properties”

= using Gemini 3 and GPT 5.1

\
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Methodology Approaches
Usage of LLMs for Ontology Engineering

|
Zero Shot Guided Instantiation
= The Zero-Shot methodology refers to an approach = The class structure as well as all relevant properties

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 requlatory requirements for

stairs, stairwells, and their fire safety properties”

using Gemini 3 and GPT 5.1

Seite 15 24.03.2026 © Fraunhofer IWU

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.”

- Informationsklassifizierung -

\
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Methodology Approaches
Usage of LLMs for Ontology Engineering

Zero Shot Guided Instantiation

= The Zero-Shot methodology refers to an approach = The class structure as well as all relevant properties

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

Seite 16 24.03.2026

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 requlatory requirements for
stairs, stairwells, and their fire safety properties”

using Gemini 3 and GPT 5.1

© Fraunhofer IWU

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.”

- Informationsklassifizierung -

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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Zero Shot
Output Gemini 3 In Protégé

Object property hierarchy Individuals:

Class hierarchy: %) pe
%) V- owl:topObjectProperty @ reuerbestaendig

v- @ owlThing : :a:;me: Hahm:lza;:lff o @ feuerhemmend

v-@Bagtet = n:gt T e @ Handlauf_Links

v @ Treppe @ Haupttreppe_Haus_A
- @ Einschiebbare Treppe

g - @ Notwendige Treppe

- @ Feuerwiderstandsklasse

""" ) NotwendigeTreppeGK5 Types Object property assertions

@ Treppenraum ) 'Notwendige Bl 'hat einen Handlauf' Handlauf_Links

Treppe’
Data property assertions
Same Individual As W istAusNichtbrennbarem Stoff true
=
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Zero Shot Approach
Output ChatGPT5.1 in Protégé

— Class hierarchy:
O

v @ owl:Thing
@ Baustoffklasse
v-- @ Bauteil
v Abschluss
ti ’ Tuer
v~ @ Raum
\ 2 . Treppenraum
- V- . NotwendigerTreppenraum
@ Sicherheitstreppenraum
@ TragendesBauteil
v . Treppenanlage
’ v @ Treppe
- @ Aussentreppe
: @ NotwendigeTreppe
@ Feuerwiderstandsklasse
@ Gebaeude
@ Gebaeudeklasse
@ Geschoss
- @ Nutzungseinheit
v @ Oeffnung
@ Fenster
~ @ RauchschutzEigenschaft
b @ Rettungsweg

Seite 19 24.03.2026 © Fraunhofer IWU

Object property hierarchy
%)

v - owl:topObjectProperty
- M gehoertZuGebaeudeklasse
W hatAbschluss
- WM hatBaustoffklasse
- I hatBauteil
- M hatFeuerwiderstand
- M hatOeffnung
- hatRauchschutz
- hatTragendesTeil
- M istErsterRettungswegUeber
- W liegtinGebaeude
- M liegtinTreppenraum
- M verbindetGeschoss

- Informationsklassifizierung -

Individuals
¢
@ brandwandqualitaet

@ dichtschliessend
@ feverhemmend

& k1
& ck2
& k3
& k4
& ks

@ hochfeuerhemmend
@ nichtbrennbar

@ rauchdicht

@ schwerentflammbar
@ selbstschliessend

= Fraunhofer
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Comparison to our Manual Ontology Modelling

based on HBO for a fire safety use case guidance

|
Annotations: Treppenabsatz (2] (1) b= [m] %]
Annotations

rdfs:label [language: de]
Treppenabsatz

Class hierarchy:

&

@ Normalgeschoss_GK5_BA
@ Notwendige_Treppe_GK1_BA
& Notwendige_Treppe_GK2_BA
@ Notwendige_Treppe_GK3_BA
@ Notwendige_Treppe_GK4_BA
@ Notwendige_Treppe_GK5_BA
@ Treppe Einschiebbar GK1

@ Treppe Einschiebbar GK2

@ Treppe Einschiebbar GK3 + GK4 + GK5
@& Treppe Typ1
@ Treppe Typ2
@& Treppe Typ3

Description: Treppenabsa 2111 = ® ] § Property assertions: Treppenabsatz M=EMmEE
Types Object property assertions
) Treppenabsatz B componentPartOfAtAllTimes Notwendige_Treppe_GK1_BA

B componentPartOfAtAllTimes Notwendige_Treppe_GK2_BA
Bl componentPartOfAtAllTimes Notwendige_Treppe_GK3_BA
Bl componentPartOfAtAllTimes Notwendige_Treppe_GK4_BA
Bl componentPartOfAtAllTimes Notwendige_Treppe_GK5_BA
Bl hasUnderspecificationType Information_Treppenabsatz
M prescribedBy Hessische_Bauverordnung_J2018

BN separates ‘Treppe Typ1'

B separates ‘Tuer Treppenhaus Typ1'

Same Individual As

Different Individuals

Seite 20 24.03.2026 © Fraunhofer IWU

—@ Treppenabsatz

@ Treppenhandlauf

@ Treppenhandlauf Typ1
@ Treppenhandlauf Typ2
& Treppeniauf

- Informationsklassifizierung -

(%)

v @ owl:Thing

v-- @ BFO_0000001

Bauteil Bestandteile
() Treppe Bestandteile
- Treppenabsatz
5 - Treppenhandlauf
: - ) Treppenlauf
v BFO_0000030
v (0 Bauteil Disposition
- () BauteilTragend
v Treppen Bauteil Tragend
- AuBentreppe Bauteil Tragend
i ") Notwendige Treppe Bauteil Tragend
¥ () Gebaudekomponente
- () Begrenzung
- Treppengelander
- (0 TuerTreppenhaus
v Vertikale Geschossverbindung
v Treppe
(0 AuBentreppe
- Notwendige Treppe
@ Rolitreppe
- Treppe einschiebbar

Raum
@ SonstigerRaum
v-- @ Treppenraum
- Notwendiger Treppenraum
@ Sicherheitstreppenraum
@ Treppenvorraum
v @ WandOeffnung
v Treppenraum Offnung
@ Treppenraum Tiir Offnung
v-- @ BFO_0000020
v-@ Capability
v (0 Baustoff Brandverhalten
() Baustoff Brandverhalten nichtbrennbar
v Feuerwiderstandsfahigkeit
@ feuerhemmend
v @ BFO_0000031
) UnderspecifiedDescriptivelnformationContentEntity
@ BFO_0000003

= Fraunhofer
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Guided Instantiation
Output Gemini 3 in Protége

Annotations: Notwendige Treppe

Annctations

rdfs:label [language: de] Individuals:

Motwendige Treppe ..'.

BFO_0000051

@ Handiauf & Breite_Mindestlauf_Treppe_BA
BFO_0000051 & Handlauf

& Tragende Teile der Treppe (GK 5)' .. Notwendige Treppe

description_HBO [language: de] . Tragende Teile der Treppe (GK 5)
Jedes nicht zu ebener Erde liegende Geschoss und der benutzbare Dachraum eines Geb3udes missen dber mindestens eine Treppe zuganglich sein. . Treppenahsatz

prescription [language: de]
& 37 Abs. 1 HBO

= not all relevant instances were created

= description_HBO was used to identify the
relevant section in the paragraph

Description: Notwendige Trepg E1 (0= M X § Property assertions: Notwendige Treppe

Types Object property assertions
@ Treppe B location of Treppenabsatz
= hallucinated a new prefix
|
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4.2 Guided Instantiation
Output ChatGPT5.1 in Protégé

Individuals:

o

& Dachraum_2

& EinschiebbareTreppe_1
& Gebaeude 1

& Geschoss_Dachraum
& Geschoss_0G1

& Handlauf_1

& Leiter 1

& Rolitreppe_1

& TragendesBauteil_1
& Treppe_1

& Treppenabsatz_1

& Treppenlauf_1
& Tuer 1

Seite 22 24.03.2026

Annotations: Leiter_1

Annotations

erschliesst
& Dachraum_2

giltFuerGebhaeudeklasse
hitp:fiwww. semanticweb.orgirudolphiontologiesi2026/2/untitled- ontology-240/G KA

gitFuerGebaeudeklasse
hitp:ffwww. semanticweb.org/rudolphiontologies/Z026/2/untitled-ontology- 24 001G K2

istZulaessig [type: xsd:boolean]
true

zuldassigUnterBedingung
httpJiwww. semanticweb.orgfrudolphfontologies/2026/2/untitied- ontology- 24 0/KeinAufenthaltsraum

Annotations: EinschiebbareTreppe 1

Annotations

istZulaessigAlsNotwendigeTreppe [type: xsd:boolean]
false

verbotenFuer
@ MNotwendige Treppe’

© Fraunhofer IWU - Informationsklassifizierung -

= Extracted requirements from §37
= Relevant Individuals were created

= Property assertions were missing/incomplete

\
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Comparison to our Manual Ontology Modelling

based on HBO for a fire safety use case guidance

|
Annotations: Treppenabsatz (2] (1) b= [m] %]
Annotations

rdfs:label [language: de]
Treppenabsatz

Class hierarchy:

&

@ Normalgeschoss_GK5_BA
@ Notwendige_Treppe_GK1_BA
& Notwendige_Treppe_GK2_BA
@ Notwendige_Treppe_GK3_BA
@ Notwendige_Treppe_GK4_BA
@ Notwendige_Treppe_GK5_BA
@ Treppe Einschiebbar GK1

@ Treppe Einschiebbar GK2

@ Treppe Einschiebbar GK3 + GK4 + GK5
@& Treppe Typ1
@ Treppe Typ2
@& Treppe Typ3

Description: Treppenabsa 2111 = ® ] § Property assertions: Treppenabsatz M=EMmEE
Types Object property assertions
) Treppenabsatz B componentPartOfAtAllTimes Notwendige_Treppe_GK1_BA

B componentPartOfAtAllTimes Notwendige_Treppe_GK2_BA
Bl componentPartOfAtAllTimes Notwendige_Treppe_GK3_BA
Bl componentPartOfAtAllTimes Notwendige_Treppe_GK4_BA
Bl componentPartOfAtAllTimes Notwendige_Treppe_GK5_BA
Bl hasUnderspecificationType Information_Treppenabsatz
M prescribedBy Hessische_Bauverordnung_J2018

BN separates ‘Treppe Typ1'

B separates ‘Tuer Treppenhaus Typ1'

Same Individual As

Different Individuals
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—@ Treppenabsatz

@ Treppenhandlauf

@ Treppenhandlauf Typ1
@ Treppenhandlauf Typ2
& Treppeniauf

- Informationsklassifizierung -

(%)

v @ owl:Thing

v-- @ BFO_0000001

Bauteil Bestandteile
() Treppe Bestandteile
- Treppenabsatz
5 - Treppenhandlauf
: - ) Treppenlauf
v BFO_0000030
v (0 Bauteil Disposition
- () BauteilTragend
v Treppen Bauteil Tragend
- AuBentreppe Bauteil Tragend
i ") Notwendige Treppe Bauteil Tragend
¥ () Gebaudekomponente
- () Begrenzung
- Treppengelander
- (0 TuerTreppenhaus
v Vertikale Geschossverbindung
v Treppe
(0 AuBentreppe
- Notwendige Treppe
@ Rolitreppe
- Treppe einschiebbar

Raum
@ SonstigerRaum
v-- @ Treppenraum
- Notwendiger Treppenraum
@ Sicherheitstreppenraum
@ Treppenvorraum
v @ WandOeffnung
v Treppenraum Offnung
@ Treppenraum Tiir Offnung
v-- @ BFO_0000020
v-@ Capability
v (0 Baustoff Brandverhalten
() Baustoff Brandverhalten nichtbrennbar
v Feuerwiderstandsfahigkeit
@ feuerhemmend
v @ BFO_0000031
) UnderspecifiedDescriptivelnformationContentEntity
@ BFO_0000003
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spaCy (NLP) and LLM
Output in Protégé

Output Gemini 3

component
¥-- 1 construction object
¥-- (= building construction object
v ) Handlauf

: Zwischenhandlguf
----- in-situ building construction object
----- Leiter
----- prefabricated building structure object
----- Rampe
¥ 00 Teile
o Tragende Teile
AuBentreppe
Einschiebbare Treppe
Notwendige Treppe
Rolltreppe

=0 Treppenlauf
¥~ Treppenabsatz
[ Adequate StairDepth

@ Tur

V- @ continuant
" generically dependent continuant
¥ ~ information content entity
A " descriptive information content enfity
- dlassification

R Jciassification by constuction dlassification system
- nominal classification
- (0 Barrierefreineit
V() Gebéudeklasse
Gebdudeklasse 1
Gebdudeklasse 2
Gebdudeklasse 3
Gebdudeklasse 4
Gebdudeklasse 5
- () Vierkehrssicherheit
- normative classification
measurement information content entity
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Output GPT 5.1

= owlThing

¥ Building

i Gebaude

v BuildingConstructionComponent

- ) AuBentreppe

Baustoff

Bauteil

Einschiebbare Treppe

Handlauf

Leiter

Rampe

Rolltreppe

Treppe

Treppenabsatz

Treppenlauf

Tur

-~ Zwischenhandlauf

' BuildingConstructionDisposition
Barrierefreiheit
Verkehrssicherheit

' BuildingCaonstructionFunction
Notwendige Treppe
Tragende Teile

- BuildingConstructionProperty
- ) Adequate StairDepth

Breite

Flache Neigung

Gebaudeklasse

Gebdudeklasse 1

Gebdudeklasse 2

Gebaudeklasse 3

Gebdudeklasse 4

Gebdudeklasse 5

Neigung

Nichtbrennbarer Baustoff

Nutzbare Breite
~ @ BuildingSpace

- Informationsklassifizierung -

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.
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Conclusion and Outlook

= 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.

= |n case of documents with high linguistic density like state reqgulatory 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.

= Qutlook:

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

\
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