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Decision-making process

documentation

project risk suitable option action plan plan project
initiation evaluation selection desigh  implementation completion
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CnR data & interoperability issues

AEATIO ZYNTHPHEZHE ZQrPADIKON EPTQN TEXNHE

Eroixsia épyou
KwdIkOG apibpog: M.10482

KahAitéxvng: Emipog BaaiAsiou

TiTAog £pyou: Mpoowmoypagia AyAdiag .
Texvikrj: EAaioypagia ot UQacpa
AIaoTACEIG (UWPOCXTTAATOCXTIAXOG): 100x81
AIaoTAoEIG KOPVIZag (UPOGXTTAGTOGXTIAX0G):
YToypapn:Kdrw apiotepd

Xpovohoyia: 1. 1925

* Fragmentation of the data S

TeAdpo: Me o@riveg Movi = Z1aBepo =

2 . AmAR Conservation Department - Condition Report
XaptowZ  ZUAo Z AMo Z

Emypa@ikd oToixeia-Z1oixeia Tekpnpiwong: Emypagég

National Museum

B . of Contemporary Art Athens
MNapampRatIg oTo umooTHpIVHA Condition Reportfor Loan | Status:
Exhibition Data
ATTOAEIT O'WY]VU'JV = ZGepl’]TnTﬂ o O(EI T::H:Q:&a‘::‘tlh:n(::::’r;;‘mm Ocean Fiower Duration/ 15/2/2021 - 12/2021  Borrower/ Katerina Koskina Post Scriptum
Imacpévo Z Emkadioeig Ema Artifact identity
Ekdopég = KoAnpéva xaprid = BioAg Tsoclis, Costas

Puwypég = YToAgippaTa kOAAag = AW} Harpooned fish, 1985

. ° Color video projection on painted canvas of dimensions 228 x 302 x 5¢m and metal pole
" - E Acryhc on canvas
eterogeneitv o e data R ———
Donated by the artist, 2017
inv. NO. 1075/17

®opéag
Yoaopa =  ZUAoZ  MétaAoZ  XaptoviZ  Hai

= % 2 = - . Materials
Emypa@ikd oToixeia-ZToixeia Tekpnpiwong:  Emypagég 2 I
. i Color |ayer / Xpuyames Tipina
. MNapatnproeig oTo popéa Glass /1
® DEopEC Mnxavikoi TpaupaTiopoi = omég [opmum/ropos
ATIWAEIC PNXAVIKWV IBI0TATWY Pwypég ink / ExvisRwon
Exdopég AnwAsid Metal / Méizaldo
Txioipara = Xapdeeig [Meon/méov
L] ew media/ Néa péoa (not
. Mapauopewatic: o= 1 included)
erminolo ==
XahapomTa 0 1 Textile [ voacpa
TTUXWOoEIC OTIC yuvieg = E ‘Wood / =0Ao
Bt Mixed media / Mot

inconsistencies =

Materials / YAuxd xervaomurc
constructions / Karaozur 2PARTS Assamble with bolt
- U/2PAINTING (228x302xScm acrylic oncanvas) in 3 wooden support on the

back side of canvas has 2 holes to adjust the pole

2/2 METAL POLE (Iron 70x3.3cm 4 kg) with 2 butterfly BOLT to adjust to painting
Join/ Eviboeig 2 butterfly bolt

PAINTING dimensions with POLE 252 x 302 x 50 am

Presentations / Napoudiaon Mount to the wall
Colored/ Xpdna Acryiic
Protection/ Emwalugn
Signs/ Ymoyeypappevo

Hanging tape / Tumog avapmeong 2ZRings
E{OMMONSS /EqUIpmeNt required Video projector / 2 screw/Bisa

Packing Crate318X242)360MY/CaroNBOX230XK315X3cm, 2 Pes)/Bubble wrap with textie holytex,

“An ontology to support decision-making

AEGEAN | reciotocy o comtinrcarion in conservation and restoration interventions of cultural heritage"

e
UNIVERSITY OF THE | SCHOOL OF SOCIAL SCIENCES 6@‘:«\/@:} -
<




Semantic models & Ontologies for CnR - aspects

Administration
Materials and
technology
Alteration
Investigation
Intervention
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Semantic models & Ontologies for CnR - services

Unified access &
information retrieval

Data visualization

Problem
identification

Recommendation of
digitization/analysis
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N/ v
Exploitation of

ontologies

Conceptualization of  Support of the option
CnR intervention 4 selection in an

decision-making assistive way
process
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ASSiSta nce Of organize their thoughts and determine requirements
conservators to (extrinsic and intrinsic) and criteria over a case at hand

validate and enrich the documentation of the input data,
which are taken into account for the final decision

automatically receive a set of specific suitable
intervention options based on the specific parameters,
requirements and criteria of the case at hand
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HCOME methodology

* Human-Centered Collaborative
Ontology Engineering Methodology
Cooperation with conservators from
National Museum of Contemporary
Art Athens and National Gallery
Alexandros Soutsos Museum

* Structure meetings

* Asynchronous communication
through shared documents
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* the characteristics of the conservation object, its
environment, and any planned CnR intervention,

* the CnR intervention options, including any techniques,
Data supplies and requirements involved (intrinsic
requirements)

* the external factors, such as budget and location
requirements (extrinsic requirements)

* the criteria of selection between suitable options
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Data
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* cleaning of superficial deposits, refers to the reduction of
superficial soil, dust, grime, insect droppings, accretions, or other
surface deposits of conservation objects - very common
intervention, applied in a variety of different conservation objects

* consolidation of flaking gouache refers to the stabilization of
flaked areas of gouache painting layers by introducing materials -
more specialized intervention, applied only on the painting layers
of artworks that are made with the gouache technique

“An ontology to support decision-making
in conservation and restoration interventions of cultural heritage"
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* An option is considered
* Anintrinsic requirement is stipulated
* Arequirement is not satisfied

 Terminology inferences (broader-narrower terms)
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Competency

t i
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Simpler

* What are the characteristics of the conservation object?
* What are the options considered for an issue?

*  Which is the criterion of a decision-making process?

“An ontology to support decision-making
in conservation and restoration interventions of cultural heritage"
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More sophisticated

* What are the characteristics of the conservation object about
com pEtency which an intrinsic requirement requires their absence/presence
q uestions and there is no relation of their presence/absence?

*  Which of the considered options have not even one intrinsic
requirement which is not satisfied?

* What's the order of the suitable options according to the criterion
defined by the decision-making, along with the qualitative values
of the criterion?

e

3

/\
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Technical choices

* CIDOC CRM
* CRMsci
* SKOS

DCRI-ONT

*Classes, properties and
rules for the CnR
intervention DM domain

* SKOS

*Individuals/terms
about types of
conservation
objects, materials,
supplies etc.
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- —-— Impol'ted to
T Te~o DCRI-ONT
v special
X0 -
0(’\66 - -
w7
- -

DCRI-ONT _- -
vocabulary

“An ontology to support decision-making
in conservation and restoration interventions of cultural heritage"

*Specialized classes,
properties and individuals
related to the

2 categories of CnR
interventions
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Thematic clusters

* CnR-DM-I process - process, issues,
actors, options, requirements, criteria

* Conservation object — administrative

information, materials and technology,

features, alteration

* Conservation object’s environment —
location, quantitative and qualitative
characteristics

* CnRintervention plans — plans,
techniques, supplies
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dcri-ont:ConservationAnd

RestorationIntervention
crmsci:S15_Observable_Entity

Decsion-makingIssue

dcri-ont:hasDecision

dcri-ont:haslIssue

cidoc-crm:P17_was
_motivated_by

dcri-ont:ConservationAnd
RestorationIntervention

stipulates

dcri-ont:ConservationAnd
RestorationIntervention
Decision-making
Criterion

dcri-ont:
requiresDimension
deri-ont: PropertyType deri-ont:
isCriterionOf dcri-ont: iSAbout
requires "
AbsenceQf Certaiyps

crmsci:S9_Property_Type

!' cidoc-crm: <http://http://www.cidoc-crm.org/cidoc-crm> ]
| crmsci: <http://www.cidoc-crm.org/cidoc-crm/CRMsci> |
:t dcri-ont: <http://w3id.org/dcri-ont/> |

“An ontology to support decision-making
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dcri-ont:ConservationAnd
RestorationIntervention
Decsion-makingDecision

dcri-ont:isSolutionOf

dcri-ont:
considers

dcri-ont:
isNotSatisfiedBy

dcri-ont:ConservationAnd

RestorationIntervention
Decision-making

Requirement

dcri-ont:
requires
PresenceOf

dcri-ont:indicates

dcri-ont:ConservationAnd
RestorationIntervention
Decsion-makingOption

ddoccim. Decision-making
dcri-ont:ConservationAnd Plt—u‘:tag'ed dcri-ont:
Resg)raﬁipnlnterlzention —out_by cidoc-crm: involvesChoosing
ecision-making E70_Thin
Decision-maker . - .
dcri-ont: dcri-ont:

hasRequirement

dcri-ont:ConservationAnd
RestorationIntervention
Plan

dcri-ont:
hasConservationAnd
RestorationIntervention
Supply

dcri-ont:requires
DimensionValue

dcri-ont:
ConservationAnd

RestorationIntervention

Supply

( Notations )

i : prefix: |
1| prefix:Class —subClass—p --- object --P»j
| Property :

N

17



Semantic rules (SWRL)

* Options and intrinsic requirements

e Satisfaction of requirements regarding
the absence/presence of characteristics

e Satisfaction of requirements regarding
maximum/minimum value of a
dimension of a parameter

* Relations of terms which describe
different CnR-DM-| parameters as well as
broader/narrower terms of the CnR
domain
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was
motivated

Decision making process

has issue

Issue of cleaning

superficial deposits
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Evaluation

EMZEZT

National Museum

Conservation Department - Condition Report

of Contemporary Art Athens
Condition Report for Loan  /  Status:
Exhibition Data
Title/ The Tides of the Century — 2020 Ocean Fiower Duration/ 15/2/2021 - 12/2021  Borrower/ Katerina Koskina Post Scriptum
sland International art Exhibition
Astifact identity

Tsodlis, Costas
Harpooned fish, 1985

‘color video projection on painted canvas of dimensions 228 x 302 X 5¢m and metal pole

Acrylic on camvas

varisble dimensions (instaletsion withous projector 252 x 302 50 ¢m)

Donated by the artist, 2017

Inv. No. 1075/17

Materials

Glass / roai
Gypsum / T0doc
nk / Exvimwon
Metal / Métallo

Neon / Néov
“ew media/ WEa pEoa (not
included)

Mixed media / Mot
Iprojactor rot

‘Elactronics
included)

Materials / Yhuxd nercaowsuric

Constructions / keaoxeu

Join / Evioeig

Presentations / Napouciaon
Colored/ Xpina

Protection/ Emuwaludn

Signs/ Yroyeypappevo

Hanging tape / Tumog avagmong
EfOMMOPSS /Equipment required
Packing

Canvas / KayBds
Color layer / xpuysames TIpins

2 PARTS Assemble with bolt

1/2 PAINTING (228 x 302 x Scm acrylic on canvas) in 3 wooden support on the
back side of canvas has 2 holes to adjust the pole
2/2 METAL POLE {iron 170x3.3cm 4 kg) with 2 butterfly BOLT to adjust to painting
2 butterfly boft

PAINTING dimensions with POLE 252 x 302 x 50 cm.
Mount to the wall

Acryic

2Rings
Video projector / 2 screw/Bisa

Crate318X242)36CMY/CaroNBOX230X315X3cm, 2 Pes)/Bubble wrap with textie holytex,

artwork 1075/17 -

.

m='is composed of' "Painting 1075/117"

'has preferred identifier’ 'ID 1075/17"

W='has dimension' 'height, Artwork 1075/15"

B 'has dimension' 'depth, Artwork 1075/15"

== 'has current owner' EMST

'has conservation object type' ‘Complex conservation object’
== 'is composed of' 'Pole 107517"

B ‘has title' 'Harpooned fish'

W='has dimension' ‘width, Artwork 1075/15°

p——

et peoperty aesertons @)
= boars feature’ ‘physical feature 1, pole 107517"
-has “Solid

=consists of' Metal

=‘bears feature’ ‘physical feature 1, support layer 107517

o ,’ N | is composed of “painting layer 1075/17"
v 4 - * ‘Complex object f~ _
,’ mis composed of” “support layer 1075117 R
’, =='is composed of' ‘substrate layer 107517 D -
,'/ s "~
ny =y support layer
painting layer Y aE ¥
1075/17 1075/15
operty ass \\A

= ‘bears feature’ ‘physical feature 2, painting layer 107517

="has conservation object type' “Support layer”
==consists of Wood

UNIVERSITY OF THE

AEGEAN

SCHOOL OF SOCIAL SCIENCES
DEPARTMENT OF CULTURAL
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= bears feature’ ‘physical feature 1, painting layer 107517
m=consists of' "Acrylic paint’
==has type’

substrate layer
1075/15

==‘has ion object type’ layer'
= ‘bears feature’ ‘physical feature 1, substrate layer 1075/17"
mmconsists of' Canvas

“An ontology to support decision-making
in conservation and restoration interventions of cultural heritage"
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SPARQL Queries

Snap SPARQL Query Snap SPARQL Query.
PREFIX aidoc-crm: <http://www.cidoc-crm.org/aidoc-crm/>
?dm rdf:type dcri-ont:ConservationAndRestorationInterventionDecision-making . PREFIX emst: <http://www.semanticweb.org/emst/>
?dm dcri-ont:stipulates ?ir.
?ir rdf:type dcri-ont:ConservationAndRestorationInterventionDecision-makingIntrinsicRequirementAboutConservationObject. SELECT 2optionLabel ?rqLabel ?entityLabel WHERE {
: " . > _ont: 2
?dm cidoc-crm:P17_was_motivated_by ?obj. dm dari-ont:stipulates ?rq.
. Ny ; . 2rq rdf:type deri-ont:Conser -
obj rdf:type cidoc-crm:E22_Man-Made_Object. 2rq deri-ont:isNotSatisfiedBy Zentity.
?ir deri-ont:isAboutCertainType ?type. 2dm dcri-ont:considers 2option.
20bj cidoc-crm:P2_has_type 2type. 2option rdf:type deri-ont:Conservatior kingOption.
2ir rdfs:label ?labelRequirement 2option dcri-ont:hasRequirement rq.
Pt . N . N ?rq rdfs:label 2rqLabel.
{?ir dcri-ont:requiresAbsenceOf ?ch.} 2entity rdfs:label 2entityLabel.
MINUS ?option rdfs:label 2optionLabel
{{?0bj dcri-ont:hasCharacteristicOfType ?ch} FILTER (LANG(?0] bel)=
UNION v FILTER (LANG(?entityLabel)
S - FILTER (L rqLabel) = “en"
{?0bj dcri-ont:hasNotCharacteristicOfType ?ch}} 3 ( q ) )
?ch rdfs:label ?labelCharacteristic. c
FILTER (LANG(?labelRequirement) = "en”) xecuiy
ANG(?| istic) = "en”
;ILTER (LANG(?labelCharacteristic) en”) 2optionLabel 2ralLabel
option of physicochemical cleaning of superficial deposits with dust cloth and ethanol in window cleaner at 0.5@en requirement for conservation object about painting media absence@en Painting layer 1075/17@en
Execute option of physicochemical cleaning of superficial deposits with dust cloth and ethanol in water at 0.5 around flakin... requirement for conservation object about painting media absence@en Painting layer 1075/17@en
option of physicochemical cleaning of superficial deposits with dust cloth and ethanol in water at 0.5@en requirement for conservation object about painting media absence@en Painting layer 1075/17@en
2labelRequirement option of physicochemical cleaning of superficial deposits with absorbent paper and ethanol in window cleaner at... requirement for conservation object about painting media absence@en Painting layer 1075/17@en
requirement for conservation object about friability absence@en Friabiliy@en option of mechanical cleaning of superficial deposits with eraser crumbs@en requirement for adjacent layer about paper presence@en Substrate layer 1075/17@en
R i tion object about rough o Rough option of mechanical cleaning of superficial deposits with professional vacuum cleaner and dusting brush@en  requirement for conservation object about very big size@en Painting layer 1075/17@en
requirement for conservation object about roughness absence@en oughness@en
q g 9 @ 9 @ option of mechanical cleaning of superficial deposits with professional vacuum cleaner@en requirement for conservation object aboutvery big size@en Painting layer 1075/17@en
requirement for conservation object about stickiness absence@en Stickiness@en option of mechanical cleaning of superficial deposits with leaf blower and dusting brush@en requirement for conservation object about very big size@en Painting layer 1075/17@en
requirement for conservation object about relief absence@en Relief@en option of mechanical cleaning of superficial deposits with leaf blower@en requirement for conservation object aboutvery big size@en Painting layer 1075/17@en
requirementfor conservation object about flaking absence@en Flaking@en option of mechanical cleaning of superficial deposits with dusting brush around flaking areas@en requirement for conservation object about flaking presence@en Painting layer 1075/17@en
X X . . option of mechanical cleaning of superficial deposits with smoke sponge around flaking areas@en requirement for consenvation object about flaking presence@en Painting layer 1075/17@en
requirement for conservation object about uplifted crack edge absence@en Uplifted crack edge@en
option of mechanical cleaning of superficial deposits with dust bulb and dusting brush aroung flaking areas@en  requirement for conservation object about flaking presence@en Painting layer 1075/17@en
requirement for conservation object about powdering absence@en Powdering@en option of physicochemical cleaning of superficial deposits with dust cloth and ethanol in water at 0.5 around flakin... requirement for conservation object about flaking presence@en Painting layer 1075/17@en
option of mechanical cleaning of superficial deposits with museum vacuum cleaner (blowing/suction) and dusting... requirement for conservation object about flaking presence@en Painting layer 1075/17@en
option of mechanical cleaning of superficial deposits with museum vacuum cleaner flaki for object about flaking presence@en Painting layer 1075/17@en
option of mechanical cleaning of superficial deposits with smoke sponge around friability areas@en requirement for conservation object about friability presence@en Painting layer 1075/17@en
option of mechanical cleaning of superficial deposits with dusting brush around friability areas@en requirement for conservation object about friability presence@en Painting layer 1075/17@en
option of mechanical cleaning of superficial deposits with dust bulb and dusting brush aroung friability areas@en  requirementfor conservation object about friability presence@en Painting layer 1075/17@en

“What are the characteristics of the conservation object about which an intrinsic “What are the intrinsic requirements which are not satisfied, along with the options that
requirement requires their absence and there is no relation of their have them and the entities that do not satisfy them?”
presence/absence?”

¢

“An ontology to support decision-making
in conservation and restoration interventions of cultural heritage"
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SPARQL Queries

Snap SPARQL Query:

?option rdf:type dcri-ont:ConservationAndRestorationInterventionDecision-makingOption.
{{?dm dcri-ont:considers ?option.}

MINUS

{?option dcri-ont:hasRequirement ?rqg.

?rq dcri-ont:isNotSatisfiedBy ?entity}}

MINUS

{{?dm dcri-ont:considers ?option.

?option dcri-ont:involvesChoosing ?plan.

?plan dcri-ont:specifiesConservationAndRestorationInterventionSupply ?supply.
?eir dcri-ont:isNotSatisfiedBy ?supply.}

UNION

{?dm dcri-ont:considers ?option.

?option dcri-ont:involvesChoosing ?plan.

?eir dcri-ont:isNotSatisfiedBy ?plan.}}

?option rdfs:label ?optionLabel.

FILTER (LANG(?optionLabel) = "en").

b

Execute

option of mechanical cleaning of superficial deposits with battery air blower and dusting brush@en
option of mechanical cleaning of superficial deposits with battery vacuum cleaner and dusting brush@en
option of mechanical cleaning of superficial deposits with battery air blower@en

option of mechanical cleaning of superficial deposits with swiffer duster@en

option of mechanical cleaning of superficial deposits with smoke sponge@en

option of mechanical cleaning of superficial deposits with feather duster@en

option of mechanical cleaning of superficial deposits with dust bulb and dusting brush@en

option of mechanical cleaning of superficial deposits with dust cloth@en

option of mechanical cleaning of superficial deposits with dusting brush@en

option of mechanical cleaning of superficial deposits with battery vacuum cleaner@en

option of mechanical cleaning of superficial deposits with dust bulb@en

“Which of the considered options i) have not even one intrinsic requirement which is not
satisfied and ii) there is not even one extrinsic requirement which is not satisfied by them?”

s R
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Snap SPARQL Query.

{?dm dcri-ont:considers ?option.

?option dcri-ont:involvesChoosing ?plan.

?eir deri-ont:isNotSatisfiedBy ?plan.}}

?dm dcri-ont:stipulates 2cr.

2cr rdf:type deri-ont:ConservationAndRestorationInterventionDecision-makingCriterionAboutPlan.
2cr deri-ont:isCriterionOf 2ch.

?dm dcri-ont:considers ?option.

?option dcri-ont:involvesChoosing ?plan.
?plan dcri-ont:hasQualitativeValue ?qv.
?qv dcri-ont:refersToPropertyType ?ch.
?qv dcri-ont:hasPriorityIndex ?index.
?qv rdfs:label 2qvLabel.

?option rdfs:label 2optionLabel.
(2optionLabel) = "en”).
(?2qvLabel)= "en")

FILTER (LANG

¥
ORDER BY DESC (?index)

Execute

?optionLabel
option of mechanical cleaning of superficial deposits with swiffer duster@en very fast perfformance@en
option of mechanical cleaning of superficial deposits with battery vacuum cleaner@en

option of mechanical cleaning of superficial deposits with battery air blower and dusting brush@en

fast performance@en
fast performance@en

option of mechanical cleaning of superficial deposits with battery air blower@en fast performance@en

option of mechanical cleaning of superficial deposits with battery vacuum cleaner and dusting brush@en fast performance@en

option of mechanical cleaning of superficial deposits with smoke sponge@en very slow performance@en

option of mechanical cleaning of superficial deposits with dust cloth@en

option of mechanical cleaning of superficial deposits with dust bulb and dusting brush@en
option of mechanical cleaning of superficial deposits with dust bulo@en

option of mechanical cleaning of superficial deposits with feather duster@en

option of mechanical cleaning of superficial deposits with dusting brush@en

very slow performance@en
very slow performance@en
very slow performance@en
very slow performance@en
very slow performance@en

“What's the order of the suitable options according to the criterion defined by the
decision-making, along with the qualitative values of the criterion?”
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The ontology efficiently represents the domain of interest,

The conservators can determine requirements and criteria

The description of the case at hand can be enriched with

Conclusions
further characteristics or dimensions which are important
and must be taken into account for the final decision
* |tis possible to receive a set of suitable options for the case
at hand, as well as explanation for the rejection of options
STy or e | scuoovorsocunsciences (L “An ontology to support decision-making -
AEGEAN | recioloc tus comunucsrion S 4 in conservation and restoration interventions of cultural heritage"



Further exploitation of the
ontology in the context of the
framework for the explicit
assistance of the conservator

More categories of interventions
can be added
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