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OVERVIEW

Excavation Data from project „Prehistoric Copper Production in the Eastern 
and Central Alps“  

Modelling - CIDOC CRM / CRMsci / CRMarchaeo

Excel Sheets for Excavation data

RDF Creation Pipeline

Additional: Ariadne Catalog / Thesaurus
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DOCUMENTATION DIFFERENT FORMATS OF DATA

01 Cover sheet

02 Report – part A

03 Report – part B

04 Technical data

05 List of SU‘s

06 Protocolls of SU‘s

07 List of object 

08 List of object groups

09 List of Plans

10 List of findings

11 Protocoll of excavation

12 Survey documentation

13 Original survey files

14 Polygon of archaeological action

15 Technical total plan

16 Detailed plans

17 Photographic documentation

18 Matrix

19 Conservation action report

20 Miscellaneous

o Text files

o Word (.doc/.docx)

o Pdf (.pdf)

o Clear text formats (.txt, .csv, .rtf)o Pictures (.jpg, .png, .tif, .raw-formats)

o Plans

o CAD (.dwg, .dxf)

o CAD-Container (.exe, .zip)
o Excel (.xlsx)

o Miscellaneous formats (.ai, .qgz, .shp, .bak 
etc.)

3 DOCUMENTATION ACCORDING THE FEDERAL MONUMENT OFFICE



4 DATA STRUCTURE OF DOCUMENTATION

• At an archaeological Site at location xy
• In trench 2 (test trench)

• In layer SU 4 (an ash-layer)
• An Object with Find-No. 8 was found, the material is stone (Amphibolit) and it was used as stone-tool
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ONTOLOGY: CIDOC CRM / CRMSCI / CRMARCHAEO
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Source: George Bruseker

S20 Rigid Physical Feature

A8  Stratigraphic Unit
S4 Observation

S5 Inference

CIDOC-CRM: E-Numbers
CRMsci: Scientific observation model S-Numbers
CRMarchaeo: Excavation model A-Numbers



4 CRM MODELLING

• At an archaeological Site at location xy: S20->P189 is approximated by ->E53 Place (Geometry)
• In trench 2 (test trench): S20 (Site) -> P46 is composed of-> S20 (Trench)

• In layer SU 4 (an ash-layer): S20 (Trench) -> P46 is composed of -> A8  Stratigraphic Unit
• An Object with Find-No. 8 was found in SU4: E19 Physical Object -> AP21 is contained in -> A8  Stratigraphic Unit
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S20 Rigid Physical Feature A8  Stratigraphic UnitS20 Rigid Physical Feature E19
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Object

E53
Place

SU
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4 CRM MODELLING

E 31
Document

S4
Observation

S5
Inference

1. Creation of identifiers for different 
instances of modelled classes

2. Creation of Excel spreadsheets for 
different classes

3. Enter instances and relations in Fields 
of sheets

4. Alternative: get data from an existing 
database and match fields to classes



4 EXCEL SHEETS FOR REPRESENTATION:  S20 RIGID PHYSICAL FEATURE 

Type of physical 
feature Works, analysis etc.

Interpretation of historical 
action

Interpretation datingCoordinatesProject

S20 Rigid Physical Feature – Site and Trench

E53
Place

S20 
Physical 
feature



4 EXCEL SHEETS FOR REPRESENTATION:  S20 RIGID PHYSICAL FEATURE 

S20 Rigid 
Physical 

Feature – Site 
and Trench

A8  
Stratigra
phic Unit

E19 
Physical 
Object

E 31
Document



4 RELATIONS BETWEEN EXCEL SHEETS

Type of physical 
feature Works, analysis etc.

Interpretation of historical 
action

Interpretation dating
Physical 
feature 

excavation
CoordinatesProject

E19 Physical Object

A8  Stratigraphic Unit

S20 Rigid Physical Feature



E55 Type

label

P2 has type
“Mauk E”

Underground mine

Terrestrial 
laserscan

“Laserscan of Mauk E”

E16 Measurement

CIDOC CRM REPRESENTATION

S4 Observation

label

P39 measured

S20 Physical Feature

O8 observed

E62 String P3 has note
“Mauk E has a dome 
shaped roof”

P2 has type Excavation

S5 Inference
Fire setting 
technique 

J1 used as 
premise



Subject:  <http://www.uibk.ac.at/himat/himat_source/Pirkl/S20/1> 
Predicate:  <http://www.w3.org/1999/02/22-rdf-syntax-ns#type> 
Object:  <http://www.cidoc-crm.org/cidoc-crm/S20_Physical_Feature>

Subject:  <http://www.uibk.ac.at/himat/himat_source/Pirkl/S20/1> 
Predicate:  <http://www.cidoc-crm.org/cidoc-crm/P2_has_type> 
Object:  <http://www.uibk.ac.at/himat/E55/175390>

Subject:  <http://www.uibk.ac.at/himat/E55/175390>
Predicate:  <http://www.w3.org/2004/02/skos/core#prefLabel> 
Object:  ”Underground mine"@en

Subject:  <http://www.uibk.ac.at/himat/himat_source/Pirkl/S20/1> 
Predicate:  <http://www.w3.org/2000/01/rdf-schema#label>
Object:  “Mauk E”

E55 Type
P2 has type

“Mauk E”

Underground mine

RDF: A WAY TO ENCODE DATA IN TRIPLES

Triple 
Store 

E18 Physical Thing

S20 Physical Feature

http://localhost:8080/openrdf-workbench/repositories/himat_id/explore?resource=%3Chttp%3A%2F%2Fwww.cidoc-crm.org%2Fcidoc-crm%2FE31_Document%3E
http://localhost:8080/openrdf-workbench/repositories/himat_id/explore?resource=%3chttp://www.cidoc-crm.org/cidoc-crm/E31_Document%3e
http://localhost:8080/openrdf-workbench/repositories/SKOS_Thesaurus_himat/explore?resource=%22Dendrochronology%22@en


RDF CREATION PIPELINE
EXCEL-> TXT FILE->DATABASE->KARMA/ONTOREFINE->GRAPHDB
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Excel: Data Entry Thesaurus

Database: Identifier creation / Joins
RDF Creation

Triple Store



OVERVIEW – RDF CREATION PIPELINE DOCUMENTATION
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https://drive.google.com/open?id=1Mnapm5OIy85qputE7s0JAPlImQSbCRqU&authuser=gerald.hiebel%40uibk.ac.at&usp=drive_fs

RDF Creation Pipeline

https://drive.google.com/open?id=1Mnapm5OIy85qputE7s0JAPlImQSbCRqU&authuser=gerald.hiebel%40uibk.ac.at&usp=drive_fs
https://drive.google.com/open?id=1Mnapm5OIy85qputE7s0JAPlImQSbCRqU&authuser=gerald.hiebel%40uibk.ac.at&usp=drive_fs


OVERVIEW – RDF CREATION PIPELINE

5.1. Create utf8 tab delimited structured data from a spreadsheet or from a database
5.2. Understand your data and create a conceptual model based on an ontology 

5.2.1. CIDOC CRM ontology

5.3. Load data into Postgres
5.3.1. Move data to input directory for postgres.

5.3.2. Create database and use SQL Scripts to load data

5.4. Transform data & create URI identifiers (and labels) for concepts in postgres
5.4.1. Transform data

5.4.2. Create URI identifiers

5.5. Import in RDF creation software (Karma)
5.6. Create conceptual model or apply existing model
5.7. Publish RDF to triple store (GraphDB)
6. Triple Store 16

https://drive.google.com/open?id=1Mnapm5OIy85qputE7s0JAPlImQSbCRqU&authuser=gerald.hiebel%40uibk.ac.at&usp=drive_fsRDF Creation Pipeline

https://drive.google.com/open?id=1Mnapm5OIy85qputE7s0JAPlImQSbCRqU&authuser=gerald.hiebel%40uibk.ac.at&usp=drive_fs


RDF CREATION PIPELINE EXCAVATION DATA
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https://drive.google.com/drive/folders/1O1qXl3PkLF9bhhyS6aR9qbm4voEM62CU?usp=sharingRDF Creation Pipeline Excavation Data

https://drive.google.com/drive/folders/1NaVKvS2gz7TffuojYwhEdU1FWD_hCwzb?usp=sharing


4 VISUAL REPRESENTATION OF SEMANTIC NETWORK

THANK YOU

https://disc-semantic.uibk.ac.at/
Repositry:  Open_Research_Data_Mining

https://disc-semantic.uibk.ac.at/


OUTLOOK: CREATE ARIADNE DATA
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Graph for Ariadne 
Metadata with URIs 

related to 
Excavation Graph

ARIADNE meta data Thesaurus for concepts under BBT 
and match to AAT and Period.o 

RDF Conversation with SQL and Karma/ Onto Refine / 
X3ML

Excavation Graph

Thesaurus Graph

Create instances 
for ARIADNE 

Catalogue 

RDF for ARIADNE

Excavation data



THESAURUS CREATION

CAA 2019 Kraków 20

S20 Physical Feature

Mining Structures

• Extraction
• Adit
• Underground mine
• Open cast mine

• Beneficiation site
• Smelting site

• Furnace
• Roasting bed

Objects

• Slag cake

S4 Observation

Dating

• 14C
• Dendrochronology
• Typology

Field work

• Field survey
• Excavation

Geochemical 
Analysis

S5 Inferrence

Period

Bronze Age
Early
Middle
Late

Iron Age
Hallstatt
La Tene

Mining Activities

• Extraction
• Beneficiation
• Smelting

• Melting
• Slag processing
• Roasting



(https://www.w3.org/2004/02/skos/)

Simple Knowledge Organisation system: 
Standard to support the use of knowledge organization 
systems (KOS) such as thesauri, classification schemes

“Concept” central class equivalent to E55
E55 Type

P2 has type
S20 Physical Feature

Concept

Concept

Concept

Concept

Concept

Concept

broader

broaderTransitive

broader

“string”
prefLabel

e.g.: Mining Structures
Extraction

Adit
Underground mine
Open cast mine

THESAURUS MAPPING TO SKOS
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https://www.w3.org/2004/02/skos/


E55 TYPES: THESAURUS – CONCEPTS 
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Perioden: perio.do
https://perio.do/en/

Getty AAT
https://www.getty.edu/research/tools/vocabularies/aat/

https://perio.do/en/
https://www.getty.edu/research/tools/vocabularies/aat/


RDF CREATION PIPELINE THESAURUS DATA
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https://drive.google.com/drive/folders/1PPg0hVqoN6mTzcP0oJzpXIzkegvTK8xE?usp=sharingRDF Creation Pipeline Thesaurus Data

https://drive.google.com/drive/folders/1PPg0hVqoN6mTzcP0oJzpXIzkegvTK8xE?usp=sharing
https://drive.google.com/drive/folders/1NaVKvS2gz7TffuojYwhEdU1FWD_hCwzb?usp=sharing


PIPELINE
EXCEL-> TXT FILE->DATABASE->KARMA/ONTOREFINE->GRAPHDB
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Excel: Data Entry Thesaurus

Database: Identifier creation / Joins
RDF Creation

Triple Store



4 EXCEL SHEETS FOR REPRESENTATION:  A8  STRATIGRAPHIC UNIT 

Excavation

S20 
Physical 
feature

Project

A8  Stratigraphic Unit

A8  
Stratigraphic 

Unit



4 EXCEL SHEETS FOR REPRESENTATION:  E19 PHYSICAL OBJECT

Excavation

A8  
Stratigraphic 

Unit
Type of physical 

feature

E19 Physical Object

E19 Physical 
Object

Material of 
physical feature

Parent E19 
Physical 
Object


