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DIGITAL HYPOTHETICAL 3D RECONSTRUCTION OF CULTURAL HERITAGE
DOCUMENTATION AND VISUALISATION OF NOT EXISTING (LOST) OBJECTS
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1. PHASE
Sichtung der Literatur

2. PHASE
Analyse der Proportionen 

3. PHASE
Übertragung der Proportionen 

4. PHASE
Analyse der Bauteile 

5. PHASE
Reduktion auf das Wesentliche 

6. PHASE
3D Bearbeitung der Bauteile 

7. PHASE
Klassifikation & Identifikation der Teile 

8. PHASE
Zusammenbau zu Bauteilgruppen 

9. PHASE
Baubegehung / Fehlerbeseitigung 

10. PHASE
Licht 

11. PHASE
Filmerstellung

EARLY PROJECTS
’CLUNY IV’ (ASB BAUDAT, 1989)
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IMMERSIVE 3D ENVIRONMENT
ASSASSIN'S CREED 2 (UBISOFT, 2009)
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ASB BAUDAT computer model of Cluny III (1989) Manfred Koob, 1989/1991

MASSIVE INCREASE OF 3D DATA SETS
GOOGLE 3D STORE
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DIGITAL ELEPHANTS’ GRAVEYARD
LACK OF COMPREHENSIBILITY AND LONG-TERM AVAILABILITY OF INFORMATION
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Digital Footnote for 3D models 
Stephan Hoppe, 2001 

Critical Computer-Visualization 
Hubertus Günther, 2001

REQUEST FOR CRITICAL AND SCHOLARLY PROVEN 3D MODELS
SYMPOSIUM ’DER MODELLE TUGEND’, DARMSTADT 2001



19.05.2015 CIDOC CRM SIG, GNM Nürnberg | Piotr Kuroczyński 7N b | Pi K ń ki

INTERNATIONALLY RECOGNIZED PRINCIPLES 
LONDON CHARTER, 2006
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„Documentation of the evaluative, analytical, deductive, interpretative 
and creative decisions made in the course of computer-based 
visualization should be disseminated in such a way that the relationship 
between research sources, implicit knowledge, explicit reasoning, and 
visualization-based outcomes can be understood.“  
The London Charter, 2006

INTERNATIONALLY RECOGNIZED PRINCIPLES 
LONDON CHARTER, 2006

>>PARADATA<<
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BASIC RESEARCH WORK
MIEKE PFARR-HARFST, 2010
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The Semantic Web is an extension of the current  
web in which information is given well-defined  
meaning, better enabling computers and people to  
work in cooperation.”
T. Berners-Lee, J. Hendler, O. Lassila, 
“The Semantic Web”, Scientific American, May 2001

Machines “understand” and process information, 
Goals of the Semantic Web

SEMANTIC WEB
INTERNET OF DATA vs. INTERNET OF DOCUMENTS
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REFERENCE ONTOLOGY FOR CULTURAL HERITAGE
CIDOC CRM (CONCEPTUAL REFERENCE MODEL), ISO 21127:2006
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REFERENCE ONTOLOGY FOR CULTURAL HERITAGE
CIDOC CRM @ THE BRITISH MUSEUM (graphic by Dominic Oldman)
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REFERENCE ONTOLOGY FOR CULTURAL HERITAGE
CIDOC CRM @ THE BRITISH MUSEUM (graphic by Dominic Oldman)
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APPLICATION IN CULTURAL HERITAGE 
3D-COFORM, DURATION: DEC. 2008 – NOV. 2012
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APPLICATION IN CULTURAL HERITAGE 
3D-ICONS & CARARE 2.0 | DURATION: 2012-2015
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THE UNIVERSE OF STANDARDS
VISUALISATION

19 05 2015 CIDOC CRM SIG GNM Nürnberg | Piotr Kuroczyński 16

http://www.dlib.indiana.edu/~jenlrile/metadatamap/
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APPLICATION IN CULTURAL HERITAGE
3D PRESERVATION (DIGITALIZATION OF CULTURAL HERITAGE)

e-Documentation standards exists
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APPLICATION IN CULTURAL HERITAGE
3D RECONSTRUCTION (HAND-MADE BORN-DIGITAL 3D MODEL)

From the hypothetical 3D reconstruction point of 
view no e-Documentation standards exists

What you see, is what you have to believe …
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DIGITAL 3D RECONSTRUCTIONS IN VIRTUAL RESEARCH ENVIRONMENTS
PROJECT OF THE LEIBNIZ ASSOCIATION 2013-2016

CONTENT:
Collaborative Digital Research Environment 

GOALS:
Definition of standards for data processing, 
documentation and visualisation of cultural 
heritage through 3D hypothetical reconstruction 
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Friedrichstein 

21

Schlodien

DIGITAL RECONSTRUCTION OF TWO DESTROYED BAROQUE PALACES
FRIEDRICHSTEIN AND SCHLODIEN IN FORMER EAST PRUSSIA
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Friedrichstein 

22

Kamionka / Russia 

Gładysze / PolandSchlodien

DIGITAL RECONSTRUCTION OF TWO DESTROYED BAROQUE PALACES
FRIEDRICHSTEIN (NOW KAMENKA, RUSSIA) / SCHLODIEN (NOW GŁADYSZE, POLAND)
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KICK OFF MEETING, MARBURG 23.09.2013
FIRST SKETCH OF THE PROJECT

Domain experts (admins) 
Long-term research purposes

Broad public 
Rapid communication

WEB-PORTAL
according to
Linked Open Data
standards

Comprehensive
and scholarly 
approach

Certainty

Sustainability

Geopolitical space

Economic base

Overall system

Representative architecture

Interiors

Objects

Broad public
via mobile devices on the spot

Immersion in the 
digital reconstruction

Hotspots
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Ostpreußisches Landesmuseum
Lüneburg

Adam-Mickiewicz-
Universität Posen

Ernst-Moritz-Arndt-
Universität Greifswald

Technische Universität 
Warschau

DIGITAL RECONSTRUCTIONS IN VIRTUAL RESEARCH ENVIRONMENTS
PROJECT CONSTELLATION 

Coordination Art History Informatics Architecture Museum/Foundation

Supercomputing and Networking Center
Poznań

Polnisch-Deutsche Stiftung zum
Schutze des Kulturerbes im Ermland
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2013 – 2016

Kulturzentrum 
Ostpreußen 
in Ellingen

Ostpreußisches 
Landesmuseum 
in Lüneburg

Ernst Moritz Arndt
Universität Greifswald

Museum 
Friedländer Tor

Museum Ermland und 
Masuren

Technische Universität Lodz

Institut für 
Raumdarstellung

Justus Liebig
Universität Gießen

Herder-Institut

Uniwersytet im. Adam 
Mickiewicza w Poznaniu

Friedrich Alexander
Universität Erlangen-NürnbergTechnische 

Universität 
Darmstadt

Technische 
Universität
Warschau

Museum in Mohrungen

DIGITAL RECONSTRUCTIONS IN VIRTUAL RESEARCH ENVIRONMENTS
PROJECT CONSTELLATION | SPATIAL

Supercomputing and 
Networking Center - 
Poznań

Germanisches
Nationalmuseum
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07.2013 > 06.2014 07.2014 > 06.2015 07.2015 > 06.2016 07.2016 > 09.2016

1st year 2nd year 3rd year

23.09.2013 
Kick-Off

March ’14  
1. Milestone 
in Olsztyn/PL

August ’14  
2. Milestone 
in Olsztyn/PL

RELATED SEMINARS

March ’15  
3. Milestone 
in Marburg

Nov. ’15  
4. Milestone 
on conferences

Sep. ’16  
Conclusion 
conference 

RELATED SEMINARS

RELATED PROJECTTTTT, FUNDED BY „BKM“ & „SDPZ“

EXKURSION

DIGITAL RECONSTRUCTIONS IN VIRTUAL RESEARCH ENVIRONMENTS
PROJECT TIME SCHEDULE

17.03.2015

February 2016
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DIGITAL RECONSTRUCTION IN GENERAL
ACTIVITY OF SUBJECT EXPERT AND THE MODELER

Subject experts Modelers
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DIGITAL RECONSTRUCTION IN GENERAL – ARCHITECT
NOMENCLATURE
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DIGITAL RECONSTRUCTION IN GENERAL – ART HISTORIAN 
ACQUISITION ACTIVITY; ANALYSIS AND IDENTIFICATION OF THE OBJECTS
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1908 - 1914

1904

1908 - 1914

1979

1981

DIGITAL RECONSTRUCTION IN GENERAL – ART HISTORIAN
DATA BASE ACCORDING ALL ANNOTATED IMAGE SOURCES FOR A FIRE PLACE
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DIGITAL RECONSTRUCTION IN GENERAL – ARCHITECT
COMPILATION, INTERPRETATION AND SPATIAL CONSTRUCTION
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DIGITAL RECONSTRUCTION IN GENERAL – ARCHITECT
3D MODELLING



19.05.2015 CIDOC CRM SIG, GNM Nürnberg | Piotr Kuroczyński 33

DIGITAL RECONSTRUCTION IN GENERAL – ARCHITECT
PROTOCOLING THE WORK PROCESS
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DIGITAL RECONSTRUCTION IN GENERAL – ARCHITECT <> ART HISTORIAN
SUPERVISION
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PATRIMONIUM.NET
VIRTUAL RESEARCH ENVIRONMENT
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PATRIMONIUM.NET
VIRTUAL RESEARCH ENVIRONMENT

Domain experts (admins) 
Long-term research purposes

Broad public 
Rapid communication

WEB-PORTAL
according to
Linked Open Data
standards
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CULTURAL HERITAGE MARKUP LANGUAGE
DESCRIBING ACTIVITY-CENTRIC WORKFLOW WITHIN FOUR MAIN THEMES
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CULTURAL HERITAGE MARKUP LANGUAGE
INTERLINKED ELEMENTS
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• Der LoD ist eng mit den Fachtermini der CHML types verknüpft.
„Gebäude“, „Raum“, „Wand“, „Sockelleiste“ implizieren verschiedene 

Detailstufen.

• Die Fachtermini können so auch der Informationsdichte der Quellen 
zugeordnet werden (Level of Information – LoI).

ENHANCEMENT OF THE PARADATA
SEMANTIC LEVEL OF DETAIL (LoD)

OLIVER HAUCK: Zur Methodik der computergestützten 
dreidimensionalen Rekonstruktion von Gebäuden am Beispiel 
der Hagia Sophia Justinians in Istanbul. Laufende Dissertation 

an der Technischen Universität Darmstadt.
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• Dies ermöglicht ein einfaches Schema zur Darstellung des 
Hypotheseanteils des rekonstruierten Objektes 

(Level of Hypothesis – LoH): 

LoI – LoD = LoH

CULTURAL HERITAGE MARKUP LANGUAGE
SEMANTIC LEVEL OF DETAIL (LoD)

OLIVER HAUCK: Zur Methodik der computergestützten 
dreidimensionalen Rekonstruktion von Gebäuden am Beispiel 
der Hagia Sophia Justinians in Istanbul. Laufende Dissertation 

an der Technischen Universität Darmstadt.
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CULTURAL HERITAGE MARKUP LANGUAGE – VERSION 0.9.1
XML METADATA SCHEMA READY FOR PEER REVIEW
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CHML IMPLEMENTATION IN E-CRM (ERLANGEN-CRM), REFERRED TO CIDOC-CRM
TOWARDS AN DOMAIN ONTOLOGY FOR DIGITAL RECONSTRUCTION
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SCIENTIFIC COMMUNICATION INFRASTRUCTURE
WISS-KI.EU

Patrimonium
WissKI SOUR
WissKI for Semantic Objects Using Resources
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PATRIMONIUM TOOLS TO BE IMPLEMENTED
2D SEMANTIC ANNOTATION
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PATRIMONIUM TOOLS TO BE IMPLEMENTED
3D SEMANTIC ANNOTATION
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ENHANCEMENT OF THE PARADATA
ACTIVITY RECORD
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CIDOC CRMinf

SCOTCH 
Alpha, Gamma, etc.

documents 
inference chains 
and dead ends

WissKI SOUR 
semantic  

Level of Detail
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https://www.openstreetmap.org/node/31532228
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CONTROLLED VOCABULARIES AND THESAURI
TO BE LINKED

http://www.historiasztuki.uni.wroc.pl/tezaurus/prezentacja_tezaurus.html
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CONTROLLED VOCABULARIES AND THESAURI
CULTURAL HERITAGE

Patrimonium
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LINKED OPEN DATA
CLOUD DIAGRAM (2011)

Opendata 
Scotland 

Simd Health 
Rank 

Patrimonium

Getty
Voc…

N.N.
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PARKLANDSCHAFT
DOKUMENTATION 1985 A. KWAŚNICA / 2005 D. SZCZYPAŃSKA; M. SUCHOCKA
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PARKLANDSCHAFT
3D REKONSTRUKTION
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PARKLANDSCHAFT
DOKUMENTATION VIA UNBEMANNTES LUFTFAHRZEUG, APRIL 2014
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PARKLANDSCHAFT
STRUCTURE FROM MOTION, 2015
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DIGITAL HYPOTHETICAL 3D RECONSTRUCTION OF CULTURAL HERITAGE
DOCUMENTATION AND VISUALISATION OF NOT EXISTING (LOST) OBJECTS


