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Details of the digital twin:

Done during:
August- September 2023

Physical size of the panorama:
~10m × 100m

Resolution of the digital twin:
3,805,340 x 425,000 @ 1,000dpi or
1.6 Terapixels

File size of the digital twin:
4.8 TB @ RGB8
9.6 TB @ RGB16

Stitched from:
27,000 shots

DIAGRAM: Digitising and Augmenting the Panorama of the Battle of Murten

Digitization

Recognition: Nomination to UNESCO 
Memory of the World Programme

Augmentation: reinvention, education, 
access
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Historical Sources Linked to the Murten Panorama



Concept of the Scholarly Semantic Annotation Platform

Collate digitized historical 
source into the platform

Make connection down to 
local feature level (a.k.a. 
points of interest)

Document scholarly process  
with formal ontology

"Linked Annotation"







Development of the Annotation Data Model:
Goal and Challenges

Goal: To develop a CIDOC- CRM based scholarly annotation data model for 
visual material

Challenges:
Domain "bias" of the expert

Modeling scholarly annotation is 
tricky
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Development of the Annotation Data Model:
Methodology

Adapted SAMOD Methodology



Development of the Annotation Data Model:
Groundsource Study

Motivating scenario and an example



Development of the Annotation Data Model:
Image- image Annotation

Werner Schodoler Chronicle (16th c., ZF 18, Aargauer Kantonsbibliothek)

Murten Panorama (19th c.)

Berner Schilling Chronicle (15th c., Mss.h.h.I.3, Burgerbibliothek Bern)



Gengnagel, T. (2024). Digital Scholarly Editions Beyond Text. arthistoricum.net. https://doi.org/10.11588/ARTHISTORICUM.1132

Ms. 68, Bibliothèque municipale, Châlons- 
en- Champagne, f. 61v, 
<https://portail.biblissima.fr/ark:/43093/ifda

ta75fb810cd375c252b0869f32d1f3be0794
c60446> (CC BY� NC 3.0).

Vaticinium I from the Ascende calve 
prophecies with highlighted 
(corresponding and diverging) elements; 
from VadSlg Ms. 342, Kantonsbibliothek, 
Vadianische Sammlung, St. Gallen, f. 1, 
<http://www.e- 
codices.ch/de/vad/0342/1>

Development of the Annotation Data Model:
Image- image Annotation

https://doi.org/10.11588/ARTHISTORICUM.1132
https://portail.biblissima.fr/ark:/43093/ifdata75fb810cd375c252b0869f32d1f3be0794c60446%3E
https://portail.biblissima.fr/ark:/43093/ifdata75fb810cd375c252b0869f32d1f3be0794c60446%3E
https://portail.biblissima.fr/ark:/43093/ifdata75fb810cd375c252b0869f32d1f3be0794c60446%3E
http://www.e-codices.ch/de/vad/0342/1%3E
http://www.e-codices.ch/de/vad/0342/1%3E


Diebold Schilling, Amtliche 
Berner Chronik, vol. 3, 
1478�83, p. 763

Werner Schodoler, 
Eidgenössische Chronik, Vol. 3, 
[1514�1532], f. 225

Louis Braun, The Panorama of 

the Battle of Murten, 1893

Development of the Annotation Data Model:
Image- image Annotation



Murten Panorama

f. 225v

has frame
has scene

Development of the Annotation Data Model:
Result from the first iteration: visual recognition module

assist to frame

has frame
has scene



Visual Heritage Object
subClassOf:

crm:E22_Human_Made_Object

Frame
subClassOf:

crm:E25_Human_Made_Feature

Recognized_VisualItem
subClassOf:

crm:E36_Visual_Item

Framing

P140 & P141P140

crm:P46_is_composed_of

P177

crm:P65_shows_visual_item

Visual_Recognition
P141

P177

P140

P140

Real World Entities (crm:E1)

crm:P138_represents

NamedPerson
subClassOf:

crm:E39_Actor

Location
subClassOf:

crm:E53_Place

Taxonomy of Military Object
subClassOf:

crm:E55_Type

LOD Vocabulary 
(AAT, VIAF, Wikidata, HLS...)

Concept
subClassOf:

crm:E28_Conceptual_Object

P1

Traveling women who 
identify themselves as such 

are spared

Conceptual reuse: VIR (Carboni, N., & de Luca, L. (2019). An Ontological Approach to the Description of Visual and Iconographical 
Representations. Heritage, 2(2), Article 2. https://doi.org/10.3390/heritage2020078)

Development of the Annotation Data Model:
Result from the first iteration: visual recognition module



crm:P46

16th c.

19th c.

15th c.

travelling women who identify 
themselves as such are spared

woman showing her upper 
body attribute

woman negotiating with Swiss 
soldier

woman showing her lower body 
attribute

Swiss solider outstretching his 
arm to show the intention of 
protection

woman pleading for her life

crm:P46

crm:P46

crm:P46

crm:P46

crm:P46

crm:P46

crm:P46

crm:P46

crm:P46

crm:P46

crm:P46

crm:P46

Development of the Annotation Data Model:
Result from the first iteration: visual recognition module

Frame of Root E25

Frame of Frame of Root E25

Frame of Frame of Root E25

Frame of Frame of Root E25

Frame of Frame of Root E25

Frame of Frame of Root E25

Recognized_VisualItem
subClassOf:

crm:E36_Visual_Item
Root E25



Competency Questions (CQ) example:
What are the changes over time for a recognized visual item (novel attributes)?

Swiss solider outstretching his arm to 
show the intention of protection



Competency Questions (CQ) example:
What are the changes over time for a recognized visual item (absent attributes)?

woman negotiating with Swiss soldier woman showing her 
lower body attribute



Scholarly Assertion
subClassOf:

crm:E13_Attribute_Assignment
Assertion Creator subClassOf: crm:E39_Actor

crm:
P14_carried_out_by

Assertion Additional Type subClassOf: crm:E55_Type
crm:

P2_has_type

Assertion Purpose subClassOf: crm:E55_Type
crm:

P21_had_general_purpose

Use of Source/External Knowledge
crm:PC16_used_specific_object

crm:
P01_has_domain

Source/External Knowledge crm:E70_Thingcrm:
P02_has_range

Assertion Criterion subClassOf: crm:E55_Type
P16.1_mode_of_use

Framing

Visual_Recognition

Appellation_Assignment

subClassOf

cito:cites

Subject crm:E1_CRM_Entity

Object crm:E1_CRM_Entity

Predicate crm:E55_Type
crm:

P177_assigned_property_of_type

crm:
P141_assigned

crm:
P140_assigned_attribute_to

(source)

(annotation of Source/External Knowledge usage) 
e.g. 
interpretation method / theory used to extract 
knowledge from source

(assertion additional Type)
e.g. Pre- icongraphic

(reserve for our system use)

Conceptual Reuse: Daquino, M., & Tomasi, F. (2015). Historical Context Ontology (HiCO): A Conceptual Model for Describing Context 
Information of Cultural Heritage Objects. https://doi.org/10.1007/978-3-319-24129-6_37

Development of the Annotation Data Model:
Result from the first iteration: scholarly assertion module



Limitation and discussion

Possible abuse of E36 as a 
common aggregator node

To be addressed in to next 
iteration



Future work

Second iteration: a flexible 
multiple layer model multiple 
layer model

not aiming to be exhaustive but 
representative

modularized and incremental 
development

Layer 0: World of Digitization
Key notion:  digital representations
Key ontologies: CRMdig, CRM base

Layer 1: World of Collation
Key notion: Factual statement
Key ontologies: CRMtex, CRM base, LRMoo

Layer 2: World of Hermeneutics
Key notion: hermeneutic decoding process
Key ontologies: CRMSci, CRMtex

Layer 3: World of Scholarly Provenance
Key notion: Inheriting hermeneutic objects as scholarly assertion 
objects
Key ontologies: HiCO

Layer 4: World of Scholarly Argumentation
Key notion: Inheriting scholarly assertion objects as argumentation 
objects.
Key ontologies: CRMInf

Layer 5: World of Critical Scholarly Reading
Key notion: Inheriting real world entities as social representation 
objects Key ontologies: CRMaaa, SDHSS

Wrapper layer: World of Annotation
Key notion: Wrapping scholarly object as annotation objects,
Key ontologies: CRMdig, Web Annotation Ontology



Future work Layer 0: World of Digitization
Key notion:  digital representations
Key ontologies: CRMdig, CRM base

Layer 1: World of Collation
Key notion: Factual statement
Key ontologies: CRMtex, CRM base, LRMoo

Layer 2: World of Hermeneutics
Key notion: hermeneutic decoding process
Key ontologies: CRMSci, CRMtex

Layer 3: World of Scholarly Provenance
Key notion: Inheriting hermeneutic objects as scholarly assertion 
objects
Key ontologies: HiCO

Layer 4: World of Scholarly Argumentation
Key notion: Inheriting scholarly assertion objects as argumentation 
objects.
Key ontologies: CRMInf

Layer 5: World of Critical Scholarly Reading
Key notion: Inheriting real world entities as social representation 
objects Key ontologies: CRMaaa, SDHSS

Wrapper layer: World of Annotation
Key notion: Wrapping scholarly object as annotation objects,
Key ontologies: CRMdig, Web Annotation Ontology

Similarity Evaluation

P130.1 kind of similarity

E55 Type

Frame O8

Module: Similarity Evaluation

S4 Observation

O9

close match

exact match
15c. source

19c. source



Future work Layer 0: World of Digitization
Key notion:  digital representations
Key ontologies: CRMdig, CRM base

Layer 1: World of Collation
Key notion: Factual statement
Key ontologies: CRMtex, CRM base, LRMoo

Layer 2: World of Hermeneutics
Key notion: hermeneutic decoding process
Key ontologies: CRMSci, CRMtex

Layer 3: World of Scholarly Provenance
Key notion: Inheriting hermeneutic objects as scholarly assertion 
objects
Key ontologies: HiCO

Layer 4: World of Scholarly Argumentation
Key notion: Inheriting scholarly assertion objects as argumentation 
objects.
Key ontologies: CRMInf

Layer 5: World of Critical Scholarly Reading
Key notion: Inheriting real world entities as social representation 
objects Key ontologies: CRMaaa, SDHSS

Wrapper layer: World of Annotation
Key notion: Wrapping scholarly object as annotation objects,
Key ontologies: CRMdig, Web Annotation Ontology

E89 Imaginative Turkish Soldier as "stranger” or “enemy

E39 European Medieval art world

concept held by

E39 Turkish

refers to



Future work

Coming soon:

PURL with https://w3id.org and 
prefix!

Ontology and Documentation on 
Github repository

https://w3id.org/


Thanks you very much for your attention!

Project websites:
https://www.epfl.ch/labs/emplus/projects/diagram/

https://www.epfl.ch/labs/emplus/projects/murten- 
panorama- digital- twin- scanning- project- the- making- of/

https://www.epfl.ch/labs/emplus/projects/diagram/
https://www.epfl.ch/labs/emplus/projects/murten-panorama-digital-twin-scanning-project-the-making-of/
https://www.epfl.ch/labs/emplus/projects/murten-panorama-digital-twin-scanning-project-the-making-of/
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