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LADM-based 3D system for 
Archaeological Site Information 

Registration
..it’s an International Standard (ISO 19152) that concerns 
information on ‘people to land relationships’



3

LADM-based 3D system for 
Archaeological Site Information 

Registration
..it’s an International Standard (ISO 19152) that concerns 
information on ‘people to land relationships’

People

Rules Land



4

LADM-based 3D system for 
Archaeological Site Information 

Registration

+

3D legal spaces
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LADM-based 3D system for 
Archaeological Site Information 

Registration

+ +
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Illustration of the 3D property use (Sürmeneliet. al 2022)The prototype of a web-based 3D Cadastre dissemination built on top of Google Earth in Brisbane, Queensland (source: Peter van Oosterom 
FIG PUBLICATION NO. 72) system

1. Motivation

Why 3D?
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Illustration of the 3D property use (Sürmeneliet. al 2022)The prototype of a web-based 3D Cadastre dissemination system built on top of Google Earth in Brisbane, Queensland (source: Peter van 
Oosterom FIG PUBLICATION NO. 72)

1. Motivation

Why 3D?: Rapid urbanization and the emergence of complex multi-owner 
structures have put great pressure on traditional property management 
methods.
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Illustration of the 3D property use (Sürmeneliet. al 2022)
The prototype of a web-based 3D Cadastre dissemination system built on top of Google Earth in Brisbane, Queensland (source: Peter van 
Oosterom FIG PUBLICATION NO. 72)

1. Motivation

Point cloud models have traditionally been associated with the 
documentation of archaeological sites, where capturing 
complex geometries is essential.

Lightweight Parnham, South West Aerial Surveys, 2022
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Research Questions

• How can point cloud data be processed 
so that they can serve as boundary 

representations within LADM-based 
applications for archaeological 

purposes?

Sub-questions:

• What is the LADM archaeological profile that should be 
developed?

• Ηow can boundary patches be selected from point cloud 
data for use in archaeological applications?

• Ηow to link legal and semantic information with point 
clouds for archaeological purposes in the context of LADM?

• Ηow can point cloud–based boundary representations be 
structured to enable effective querying, visualization, and 
validation within LADM-based archaeological applications?
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2. Research Methodology
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3. Literature Review

1. (Ramlakhan et al., 2023)

4. (Yan et al., 2019)

2. (Koeva et al., 2019) 3. (Bieda et al., 2020)
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Related Work



3. Literature Review
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+

1. (Ramlakhan et al., 2023)

4. (Yan et al., 2019)

2. (Koeva et al., 2019) 3. (Bieda et al., 2020)

Related Work Archaeological Infrastructures



3. Literature Review
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Requirements:

Integrated legal–spatial model

Standardization (LADM-archaeological profiles)

Legal Framework & RRRs

Handling Cross-Boundary Cases

Versioning

3D Archaeological Unit Definition

+



4. Profile Development
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4. Profile Development

Represents all the actors involved (public 
agencies, private owners)
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4. Profile Development
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Capturing RRRs defined in the legislation & 
definition of the legal object



4. Profile Development

18

Definition of the spatial units



4. Profile Development

Documents the measurements
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Case Studies
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1. Ancient City, Greece 2.Limestone Quarries, Belgium & NL



4. Database Development
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Arch3D_party table

• Look-up table: arch3d_partyroletype table 



4. Database Development
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Arch3D_right table

• Look-up tables: 
arch3d_righttype, 
arch3d_responsibilitytype, 
arch3d_restrictiontype

*similar for restrictions, and 
responsibilities



4. Database Development
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Arch3D_right table

• Indexes on the foreign keys

*similar for restrictions, and 
responsibilities



4. Database Development
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Arch3D_baunit table

• Constraint was added to maintain consistency during data insertion
• Association table between arch3d_baunit and arch3d_spatialunit due to many-to-many relationships



4. Database Development
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Arch3D_spatialunit table

• Not one-to-one mapping with the conceptual model
• 2D units have a polygon geometry and an area value, 3D ones have a patch number
• Look-up tables for spatial unit type (immovable property, public, or private) and  for dimension type



4. Database Development
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Arch3D_pointcloudobservation table

• ST MakePoint after point cloud insertion
• spatial index (GiST) on the geom column



4. Database Development
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• RRR as Specialized Tables
(Abstract RRR modeled as separate 
Right, Restriction, and Responsibility 
tables)

• BAUnit–SpatialUnit Association
(Many-to-many relationship 
implemented via an association 
table)

• Point Cloud as Single Dataset
(All points stored in one table, 
indexed by spatial unit)

• Patch–PointCloud Link
(patch in SpatialUnit references 
point_source_id in 
PointCloudObservation)



4. Evaluation (instance level diagrams)
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• A party ows the red parcel and 
the Arch. finds in the parcel but 
also the Arch. Finds outside the 
parcel which lie in the adjacent 
property owned by a second 
party

Case study 2



4. Evaluation (instance level diagrams)
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2D spatial unit

3D spatial unit



4. Evaluation (querying the database)

30

Number of points and Z range per 3D spatial unit



4. Evaluation (querying the database)
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Unified Retrieval of Rights, 
Restrictions, and Responsibilities



4. Evaluation (instance level diagrams)
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Case study 3

BAUnits in two different countries



4. Evaluation (instance level diagrams)
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5. Conclusions
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• What is the LADM archaeological profile that should be developed?

• Ηow can boundary patches be selected from point cloud data for use in archaeological applications?

• Ηow to link legal and semantic information with point clouds for archaeological purposes in the context of 
LADM?

➢ Core classes: Arch3D BAUnit, Arch3D Right, Arch3D Restriction, Arch3D Responsibility, Arch3D SpatialUnit (2D/3D) + Point 
Cloud classes

➢ Supports both 2D cadastral parcels and 3D archaeological volume

➢ Parcel-based classification of the point cloud

➢ Reference/Definition to/of the Spatial Unit

➢ Linkage of each point to RRRs through Arch3D_pointcloudobservation > Arch3D_spatialunit > Arch3D_baunit > Arch3d_RRR 

• Effective querying & visualization

➢ Effective querying and visualization is partially satisfied 



5. Limitations & Future Work

35

Limitations

• Three case studies planned; only two implemented, one fully tested.
• Cross-border case used mainly for proof of concept.
• Validation limited to queries and diagrams.
• No stakeholder evaluation.
• Versioning implemented but not tested with examples.

Future Work

• Develop a graphical user interface (GUI) 
• Extend the model to include dynamic versioning and temporal analysis of archaeological sites.
• Integrate semantic enrichment (e.g., heritage vocabularies, ontologies) 
• Explore automation 
• Conduct cross-border interoperability studies aligning legal semantics and data models.
• Test integration with national heritage and cadastral infrastructures.



Thank you for your attention!
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