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Who

Louis Braun
(1836-1916),
renowned German
Panoramist.

When

Created 1894
Last Exhibition 1924
Reappearance 1996

What

Moment of decisive
Swiss victory at the
Battle of Murten
(1476) during the
Burgundian Wars.




A glance to the sources of the Murten Panorama...
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Digitization of the Murten Panorama

- Nomination to UNESCO
to list panorama as a
mass medium in
Memory of the World

- Challenges in
preservation, research,
and access

- In 2023, eM+ created the
world's first digit twin of
panorama (3,805,340 x
425,000 @ 1,000dpi)
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The TERAPIXEL Panorama Project

- Public Engagement:

- Creation of a new digital
experience of the panorama
with augmentation of museum
object, reenactment video,
soundscape and scent.

- Scientific Communication (Agora):

+ Setting up a deep semantic
annotation platform for
scholarly interpretation and
research.




The Panorama of the Battle of
Murten Digital Scholarly Edition

- Edition/Knowledge Base: to link the
panorama with rich historical sources and
contextual knowledge as queryable
knowledge base for public and scholarly
audiences. ("Digital glossing")

- Platform Development: gap in
Standard/Workflow/Tool for scholarly editing
of visual content, comparing to text editing:
TEI/XML, CTS/DTS.




Criteria for Digital Scholarly Edition

- align with humanities standard: source and evidence-based inquiry.
make observation about the sources
make observation with the support of evidences
- the provenance of sources affect the plausibility of an observation
- —system to describe sources and localize information. e.q.
Geovistory
- align with art-historical tasks and methodologies
- visual recognition
- colligation and collation: tracking visual transmission
hierarchal analysis. e.g. iconography, picture criticism
- as a KB of "opinion": E13, I1



Critical Scholarly Edition
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A Multi-layered apporach

- The platform is conceptualized into layer to divide development

into stages:

Source layer: source description, provenance, digital representation
(LRMoo, CRMbase, CRMdiqg)

T

Interface: crmdig:D1_Digital_Object

Observation layer: segment observation, recognition, cultural reading
(CRMbase, AAAO, VIR)

7 )
Interface: crm:E13_Attribute_Assignment

crminf:12_Belief

v

Argumentation layer: composite recognition
(CRMinf)




Source Model: Main Classes

- Bibliographical Source (Irmoo:F2_Expression)
- Source Container (Irmoo:F3_Manifestation)
- Source Exemplar (Irmoo:F5_Item)

- Object Source (crm:E22_Human-Made_Object)

- Digital Representation (crmdig:D1_Digital_Object)



Source Model

Source Crerator o

crm:E21_Person

[ Panigarola, Giovan Pietro

am:

"Panigarola’s letter sent to
the Duke of Milan in

P4_has_time-span

P14_carried_out_by

"The documents of the
Siege and Battle of Murten"
by Gottlieb Friedrich
Ochsenbein
Source Container
Irmoo:F3_Manifestation

ey

!Lmoo:R4_embodies

r Irmoo:R24_created

crm:
P14_carried_out_by

Ochsenbein, Gottlieb Friedrich
Container Crerator
crm:E21_Person

armi

P4_has_time-span

Irmoo:R7_exemplifies

1476-6-29"
Bibliographic Source
Irmoo:F2_Expression

crm: Irmoo:R17_create

P1_is_identified_by

|

Citation String
crm:E33_E41_Lingusitic

_Appellation

T

crm:
P1_is_identified_by

[~ ——
I-noo:R4_embodies

\

Panigarola’s letter sent to
the Duke of Milan in
1476-6-29
Source Container
Irmoo:F3_Manifestation

P138i_has_representation

Irmoo:R7_exemplifies

crmdig:

11 tnes O ———

crmdig:
L60i_is_documented_by

crm:P53_has_former_
or_current_location

Digital Representation

crmdig:L1_digitized

=

P138i_has_representation

crm:P53_has_former_
or_current_|location

» crmdig:D1_Digital_Object
'L crm:E36_Visual_ltem

crmdig:
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Digital Representation

crm:P108_has_produced ——— crm:P4_has_time-span —-

» crmdig:D1_Digital_Object
L crm:E36_Visual_ltem




Platform Source Module

@ Homepage Q Search Bibliographic source ¥, Panigarola's letter sent to the Duke of Milan in 1476-6-29 +

panigarola's letter sent to the duke of milan in 1476-6-29 = BIBLIOGRAPHIC SOURCE C

< Source Content Expression Information Object Visual Observation Components (structural parts) Components (incorporated parts) Type/Dimensions Right Events Things More

Related media/resources

Appellation
Media type 1
Expression name * —
Images <. | m =
Panigarola's letter sent to the Duke of Milan in 1476-6-29
Main image
Title
Title I
I Ima
Image Library. & or Image Annotation Library. =)
Identification v ¢lick to upload
Citation More images
Citation ———
Identifier
http://cts.informatik.uni-leipzig.de/pbc/cts/?request=GetPassage&urn=urn;cts:pbc:bible.parallel.eng.kingjame: X v V4 P X
urn:cts:pbc:bible.parallel.eng.kingjames:1.3 (crm:E42_Identifier=urn) s V4 2= X
Identifier 330(0360)

Reset Delete Debug



Platform Source Module: Interface to llIF manifest

Import image from iiif manifest

Input lIIF Manifest

2, https://www.e-codices.unifr.ch/metadata/iiif/bbb-Mss-hh-10003/manifest.json

IIF CANVAS ID IIF CANVAS LABEL IMAGE ACTIONS

https://www.e-codices.unifr.ch/metadata/iiif/bbb-Mss-hh-10003/canvas/bbb-Mss-hh-10003_e001.json Front cover

https://www.e-codices.unifr.ch/metadata/iiif/bbb-Mss-hh-10003/canvas/bbb-Mss-hh-10003_e005.json Front paste-down I ! Import image
https://www.e-codices.unifr.ch/metadata/iiif/bbb-Mss-hh-10003/canvas/bbb-Mss-hh-10003_000a.json V1 \ Import image




Observation Model: Main Classes

- Digital Representation (crmdig:D1_Digital_Object)

- Scholarly Observation (crm:E13_Attribute_Assignment)
- Segment (crmdig:D35_Area)

- Representation (vir:IC9_Representation subclass of E36)
- Connotation (aaao0:ZE12_Referential_Status)
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Diebold Schilling, Amtliche Werner Schodoler, Louis Braun,
Berner Chronik, vol. 3, Eidgendssische Chronik, Vol. 3, The Panorama of the Battle of Murten,

1478-83, p. 763

[1514-1532), f. 225 1893

Segment Observation: Observe that the respective digital representation (D1) of a source (F2/E22) P106 is
composed of segment (semantic frame) (D35)

Feature recognition: Recognize the that the segment (D35) P138 represents a representation (VIR IC9) that
P138 represents a real-world referent (E1)

Hierarchal observation of the subsegments (D35) and recognize the attributes of the representation (IC9)
Colligating visual connection P730 shows features of among segments (D35)

Reading that a representation (IC9) P67 refers to connotation (AAAO ZE12)



ObservationModel

. segment observation first-order signification
Object Source B . (mture l!eeognltlon] g
crm:E22_Human-Made_Object | ESS_Type
T
Bibliographic Source | crm:P2_has_type
Irmoo:F2_Expression J

s Digital Representation |
: : : crmdig:D1_Digital_Object crmdig:L49_is_primary_area_of
P138|_‘has_representat|on 'L crm:E36_Visual_ltem i
T (ermzmos_ls_compmd_of]
ES55_Type crm:P141
crm:P140_assigned_attribute_to S crm:P177 \
crm:P177 : 1}
el crm:P138_represents Representation
crm:P141 _aSSignEd Crmdig:D35_Area [ ESS-Type Vil"lCQPRepresentatlon
crm:E36 Visual Item - 5

crm:P01_has_domain crm:P2_has_type

crm:P138_represents

Segment Observation
ES5_Type
: Referent
crm: infer from segment crm:E1_CRM_Entity

P16.1_mode_of_use E55_Type : :
"Traveling women who
identify themselves as

crm:P02_has_range such are spared"”
crm:E28_Conceptual_Object
Observation Contributor
Reference Object Segment E21 Person

crm:E1_CRM_Entity

crm:P14_carried_out_by ’

crm:P14_carried_out_by

crm:P4_has_time-span

— crm:P4_has_time-span ——




Observation Model

Feature Recognition
ES5_Type
A

crm:P2_has_type
|

Scholarly Observation
crm:E13_Attribute_Assignment

crm:P1£|\

ampi7ry: OMEIA

[crm:l’138_represenu]
e ES5_Type

Segment i
crmdig:D35_Area .

— crm:P17_was_motivated_by

~ crm:P140_assigned_attribute_to

"Traveling women who
identify themselves as such
are spared”
crm:E28_Conceptual_Object

ok

crm:P138_represents

Representation
vir:IC9_Representation

crm:E36_Visual_|tem

T

ES5_Type

[cnn:ﬂ“_ls_compmd_of e

crm:P140_assigned_attribute_to
crm:P177

Scholarly Observation
crm:E1 3_Atu'lbute_AssI§nment

crm:P2_has_type

crm:P141_assigned

Segment Observation
ES5_Type

segment observation

Segment
crmdig:D35_Area

crm:E36_Visual_ltem

m:P140_assigned_attribute_to

Scholarly Observation
crm:E13_Attribute_Assignment

crm:P2_has_type

Segment Observation
ES5_Type

Scholarly Observation J

crm:P2_has_type —>

crm:P177 ————

arme

" Attribute Recognition
ES5_Type

rcnn:P106_ls_composed_of
ES5_Type

first-order signification

crm:E13_Attribute_Assignment | P141_assigned

~ey crm:P140
{cr

Feature Recognition
ES5_Type

crm:P2_has_type

|

Scholarly Observation
crm:E13_Am'Ibute_AsI§nment

am:P177  crm:P141
¥

m:P138_represents
ES5_Type

"Swiss solider outstretching
his arm to show the
intention of protection”
crm:E28_Conceptual_Object

/1

crm:P138_represents (Feature Recognltlon}

ES5_Type

—~ f

crm:P2_has_type

Representation Sasalard
s VIFICS_Representation Scholarly Observation crm:ESS5_Type
e OV crm:E13_Attribute_Assignment
il S . crm:P140 Crm:P177  crm:P141 crm:P138_represents
crm:P106_is_composed_of il (Y v
ESS5_Type R (cnn:mu_repmems}
P1 77/ e A % =2 e Representation
s f Segment TR vir:IC9_Representation
crm:P141_assigned crmdig:D35_Area Ty )
'tcrm:ESG_\ﬁsual_ltem I




Platform Observation Module

@ Homepage = Murten Panorama 8 Traveling women who identify themselves as such are spared +
C Refresh | Share 88 ChangeLayout ® Full Screen Segment Observation
28~ Traveling women who identify themselves as such are spared e+ ©& Traveling women who identify themselves as such are ¢

"- 'S . A ‘
C g . ‘ ) w7y Traveling women who identify themselves
) as such are spared

=

-

. “ Traveling Women Who Identify Them...
B | mage annotation o

' Woman Showing Her Upper Body P

. ' Swiss Solider Outstretching HisAr... 7,
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Baselard o

mage annotation

E g

Mage a

Woman Pleading For Life i




Platform Observation Mo
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Platform Observation Module

traveling women who identify themselves as such are spared | (5 REPRESENTATION c

< Representation Details Components Components (structural parts) Components (incorporated parts) Type/Dimensions Right Events Things More Metadata

Representation name * Representation exemplars

Traveling women who identify themselves as such are spared

Visually represents

©

Scene X

Select mode of representation v New Q

Traveling women w...

Visually represents

Second-order signification

Referential status

Referential status

Second-order signification



_ObservationModel =~

first-order signification [m"wm] : ( Connotation Recognition ] second-order signification
ESS_Type | ES5_Type
T : T context
crm:P2_has_type ' crm:P2_has_type

crm:E74_Group][ Swiss ]

. aaao:ZP4_holds_for
crm:P140 crm:P141 crm:P140 crm:P141

crm:P177 : crm:P177
, rm:P4_has_time-span
: crm:P138_represents Representation aaao:ZP35_has_referential_subject Second-order signification
crmdig:D35 Area ( ES5_Type ] vir:IC9_representation ( E55_Type ] _ aaao:ZE12 Referential Status
crm:E36 Visual Item ' | — 1  aaao:ZR114_has_geographic scoie
crm:P138_represents : aaao: 3aao:ZP36_ascribes_referent

ZP38_ascribes_referential_mode aaao:ZP75_applies_for_context

Referent i Referential mode : Referent
crm:E1_CRM_Entity crm:ES5_Type crm:E1_CRM_Entity
. : Nationalism
Swiss solider ] crm:E28_Conceptual_Object
outstretching his arm to
show the intention of
protection”

crm:E28_Conceptual_Object

. crm:P108_has_produced crm:P9i_forms part of




Observation Model

first-order signification “Feature Recognition i [ connotation Recognition _ second-order signification
E55_Type 8 E55_Type
i} | | T

crm:P2_has_type i crm:P2_has_type
_ crm:E74_Group ]

aaao:ZP4_holds_for

rm:P4_has_time-span

crm:P140 crm:P141 crm:P140 crm:P141
crm:P177 f crm:P177

o O [u.mw_m} [ Representation [mm_m_ummul_mum}

D32 ~ E55_Type vir:IC9_representation E55_Type -

crm:E36_Visual_ltem = ¢ p| >_TYR 2aao:ZE12 Refl
crm:P138_represents f aaao: daao:ZP36_ascribes_referent

ZP38_ascribes_referential_mode aaao:ZP75_applies_for_context

Referent ~ Referential mode Referent
crm:E1_CRM_Entity ‘ crm:ES5_Type crm:E1_CRM_Entity
. s LR Charles the Bold
observed from - | crm:E21_Person

Golden Fleece
crm:E28_Conceptual_Object

crm:P129i_is_subject_of




What's next

- Workshop with expert collaborators and begin editing with current model.
First iteration of annotation will be deliver soon

Development of the argumentation-based composite recognition model that
can reuse the statements from E13 Attribute Assignment

- Interface from E13 to CRMinf?

- Computational method for visual segment extraction



Thank you for you
attention!

Tsz Kin (Raphael) Chau, PhD Candidate
<tszkin.chau@epfl.ch>
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