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1. O CoM JE PROJEKT VI-TRAIN-CRAFTS?

Kulturne dedicstvo (KD) je v centre pozornosti Europskej unie ako hnacia sila
zamestnanosti, ekonomickej sily a rozvoja. Aby sa zarucila dlha zivotnost' a
vyuzitelnost europskeho kulturneho dedicstva, je nevyhnutné drzat krok s
poziadavkami spolo¢nosti, ako su nové technoldgie a digitalizacia.

Kriza Covid19 dodala tejto otazke na naliehavosti, kedZze vzdelavacie organizacie
silne trpeli oomedzeniami a novymi pravidlami, ktoré ohrozovali tradicné vzdelavacie
a Skoliace aktivity. Najma pokial ide o praktické Skolenia, kde sa instruktori musia
dostat naozaj blizko k u€iacim sa, aby mohli vyu€ovat praktické zrucnosti.

Konzorcium VI-TRAIN Crafts prijalo vyzvu vytvorit inovativne Skolenia pre
tradi¢né/ohrozené remesla a nakladanie so stavebnymi Skodami, ktoré podporia
digitalizaciu Skoleni v oblasti (stavebného) kulturneho dedi¢stva. Velky déraz sa
kladie na remesla, ktoré sa uz takmer nikde nevyucuju. Mnohé z tychto remesiel
v8ak potrebuju vela skusenosti a vedenie skusenymi remeselnikmi. Najma toto
vzdelavanie sa podpori roznou podporou digitalizacie.

Predpokladané ciele projektu VI-TRAIN Crafts boli:

¢ identifikovat vhodné prostriedky diStancného vzdelavania pre odbornu
pripravu remeselnikov (manudlna praca),

¢ identifikovat vhodné prostriedky online spoluprace v oblasti odbornej pripravy,
pokial ide o funkénost, GDPR a bezpec¢nost udajov

e odvodit kritéria uspesnosti pre vysoko akceptované digitalne riedenia

e vyvinut a otestovat systém virtualneho/3D vzdelavania remeselnikov
pomocou senzorov a VR/AR

e vyvinut a otestovat virtualny/3D-vycvikovy systém na identifikaciu poSkodeni
budov

e preskumat a otestovat moznosti prekonania obmedzeni, napr. choroby z
pohybu,

e vyvinut systém vycviku trénerov na aplikaciu vybranych nastrojov pri vycviku
tradicnych remesiel

Ugastnici kurzov vytvorenych v ramci projektu VI-TRAIN Crafts mézu ziskat
europsky certifikat, a to absolvovanim certifikaCného procesu, ktory zabezpecuje
ECQA, medzinarodne pdsobiaca organizacia Specializujuca sa na certifikaciu
zru€nosti a kompetencii.

Projekt VI-TRAIN Crafts obohacuje ponuku Eurépskej akadémie kultirneho
dedi¢stva (EHA), ktora bude po skonc&eni projektu zodpovedna za poskytovanie
vzdelavacich kurzov VI-TRAIN Crafts. EHA sidli v Charterhouse Mauerbach,
budicom kompetenénom a komunitnom centre EU pre ochranu architektary, ktoré sa
zriaduje pocCas pilotného projektu INCREAS pre kulturne a kreativne odvetvia,
financovanie, vzdelavanie, inovacie a patentovanie pre kultdrne a kreativne odvetvia
(FLIP pre KKP-2).
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2. POPIS VYBRANEHO PRIiSTUPU

Na zaklade studii (O1 a O2) a definovanych poZziadaviek partnerskej organizacie a jej
zamestnancov bude vytvorena obsahova Struktura e-learningovej platformy, ako aj
obsah virtualneho Skoliaceho kurzu pre remeselnikov pre historické objekty a lokality
CH. vyvinuté. Kone¢nym vystupom bude osnova Skolenia vratane koncepcie
Skolitela a podrobného popisu Struktury, harmonogramu a aktivit tohto virtualneho
Skolenia. Vyvinie sa a otestuje Skoliaci material pre ,VI-TRAIN-Crafts — virtualny
tréning identifikacie poskodenia budovy*:
1. Rozvijajte vysledky vzdelavania podfa jednotlivych prvkov vzdelavania
2. Vytvorte Skoliaci material pomocou navigatora design.train.mastery
3. Prelozte z EN do partnerskych jazykov
4. Podporovat’ vSetkych partnerov pri vyuzivani platformy ECQA a online
spolo¢nych tried na vyuCovanie
5. Testovaci Skoliaci material “VI-TRAIN-Crafts — Virtual Building Damage
Identification Training” (virtualny)

Analyza potrieb: prehibenie skusenosti a znalosti o dostupnom virtualnom vzdelavani
(pripady osvedcCenych postupov)

Zakladnym zakladom na dosiahnutie cielov projektu je rozvoj suboru zru¢nosti nového
,VI-TRAIN-Crafts — Virtual Building Damage Identification Training.“ Subor zru¢nosti
popisuje kompetencie cielového profilu v zmysle u€ebnych jednotiek, ktoré su samy
definované prostrednictvom prvkov ucenia. VSetci partneri sa musia dohodnut na
subore zru€nosti a mali by zapojit ¢o najviac kompetentnych partnerov, aby sa overil
jeho 8iroky vyznam. Na z&klade tohto suboru zruc€nosti budu prvky vzdelavania
pridelené partnerom konzorcia na dalSi rozvoj, najma pokial ide o Skoliaci material a
testové otazky. Sucastou suboru zruc€nosti su vysvetlenia (podtexty) vzdelavacich
prvkov a kognitivnych urovni pre kazdu tému alebo podtému v teste. Tieto podrobnosti
Tento subor zru€nosti je sucCastou rozSirenej pracovnej pozicie ,Manazment
budovaného kulturneho dedi¢stva“ ( byvala "Sprava aktiv dedi¢stva").

Na niekolkych stretnutiach konzorcium definovalo Standardny proces, ktory sa pouziva
ako zaklad pre tréningovy kurz. Tento proces je znazorneny na nasledujucom obrazku:
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Info about damage / defect
A 4
On site appointment / visit * Enter date in DocuTools + make images
A 4
Define remedy / solution * Closure
* Plan
* Analysis
* Implementation planning
* + Financing / Costs
A 4

Carry out tender

v

Carry out order / remedy

* Acceptance
* Status change in DocuTools

Konzorcium oznacilo za délezité pre dalSiu pracu na projekte a naslednu integraciu a
do existujucich nastrojov pre dokumentaciu a uctovnictvo. Tato integracia je hlavnou
pri€inou akceptacie zainteresovanymi stranami. Na ucely Skolenia vSak nie je mozné
pokryt vSetky relevantné systémy.
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3. VYPRACOVANIE KARTY ZRUCNOSTI ECQA

3.1. VSeobecna struktura kariet zruénosti

Subory zruénosti ECQA vychadzaju z definicie zru€nosti, ktord navrhlo Ministerstvo
obchodu a priemyslu Spojeného kralovstva pre normy narodnej odbornej kvalifikacie.
Definicia zru€nosti obsahuje nasledujuce polozky (pozri nasledujuci obrazok):

Domain tn Level / Job Role
—_— /

1:n .
[ Unit -
e -

1n
Note/
@1 ‘n Explanation
\__)T . _)/

Performance Knowledge Knowledge
Crits Understanding 11 Understanding
riteria Descnptmn gl Category

Obréazok 1: Struktura karty zruénosti ECQA

Sklada sa z tychto prvkov:

UcCebna jednotka (identifikator, ndzov a opis)
Vzdelavaci prvok (identifikator, nazov a opis)
Kritérium vykonu (identifikator, nazov a opis)
Kritérium vykonu Znalost porozumenia (opis)

Opis vykonového kritéria obsahuje vysledky vzdelavania.

3.2. Struktura kariet VI-TRAIN-Crafts Virtual Crafts Training Expert Skills

VI-TRAIN-Crafts Virtualny odbornik na vzdelavanie remeselnikov pre (stavebné)
kulturne dedicstvo sa riadi zakladnou Strukturou ECQA, ale je zostaveny vzdelavacie
jednotky a vzdelavacie prvky do jednej Casti, ktoru konzorcium nazyva Curriculum. V
ramci tohto u¢ebného planu konzorcium doplnilo tieto prvky:

104_Virtual Building Damage Identification Training-Results_20240107_V04_SKSK 7
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e UcCebné osnovy
¢ Vysledky vzdelavania
o Skoliace materialy

3.2.1. Kurikulum

Sucasné ucebné osnovy obsahuju prvky, ktoré zahfhaju:
e Uvod do manazmentu kultirneho dediéstva

e Nastroje pre virtualnu odbornu pripravu ruc¢nych remeselnych prac

e Typy virtualizacie odbornej pripravy

e Virtualne vzdelavanie v oblasti ru¢nych remesiel

e Ekologicka stopa virtualneho vzdelavania v oblasti ruénych prac

¢ Implementacia virtualnej odbornej pripravy pre ru¢né remeselné prace

V u€ebnom plane je uvedené aj prepojenie zvolenej urovne EQF.

) )
) ]
Ul Introduction
VBI U1.E1 | Cultural Heritage Management - Overview online 4
u2 Scanning theory
VBI U2.E1 |Laser scanning 4
VBI U2.E2 |Photogrammetry 4
VBI U2.E3 |Drones 4
VBI U2.E4 |Building Information Modelling 4
VBI U2.E5 | Modelling of traditional Buildings 4
U3 Scanning practice
VBI U3.E1 |Use of Laserscans 4
VBI U3.E2 |Use of Drones 4
VBI U3.E5 |Use of Photogrammetry 4
ua Building Damage Identification
VBI U4.E1 | Process of Building damage Inspection 4
VBI U4.E2 |Virtual Building Damage Inspection 4
VBI U4.E2 | Assessment of Building Damage Inspection 4
VBI U4.E3 | Feasibility and Business Concept of Virtual Building Damage Inspection 4
uUs Application of scanning in the Cultural Heritage Sector
VBI U5.E1 | Application of scanning in the Cultural Heritage Sector 4

Table 1: Curriculum “Virtual Building Damage Inspection for (Built) Cultural Heritage”

104_Virtual Building Damage Identification Training-Results_20240107_V04_SKSK 8
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3.2.2. Vysledky vzdelavania

VI-TRAIN-Crafts vyuziva vysledky vzdelavania na Strukturovanie Skoliacich materialov
pre energetickych expertov. Definovat vysledky vzdelavania (LO) znamena:

"... zamysliet' sa najprv nad tym, o je nevyhnutné, aby Studenti vedeli alebo dokazali
urobit po ukonc€eni kurzu alebo programu - o Studenti potrebuju vediet a ¢o by mohli
vyrazne vyuzit na skvalitnenie svojho zivota a efektivnejSi prinos pre spolo¢nost.
Verime, Ze takéto uvazovanie povedie vyucujucich k tomu, aby sa zamerali na Siroku
syntézu schopnosti, ktoré spajaju vedomosti, zruénosti a hodnoty do celku, ktory
odraza, ako ludia skuto¢ne vyuzivaju vedomosti.”®

1 Battersby, Mark: “So, What's a Learning Outcome Anyway?”, p.1
104_Virtual Building Damage Identification Training-Results_20240107_V04_SKSK 9




Rt Co-funded by the
LN Erasmus+ Programme =

of the European Union
Virtual TRAINing for traditional crafts

Competence Card ECQA Certified Virtual Building Damage Inspector for Cultural Heritage (VBI)

Unit Identifier Unit Name Element |dentifier Element Name Performance PC Comment
Criterion Identifier
(starts with 1) (should not be empty) (starts with 1) (should not be empty) (starts with 1) (may be empty)
VEBI-U1 Introducing to Cultural VBI-U1.E1 Cultural Heritage Management-Energy Expert / Overview |(ECH-U1.E1.LO1 |[The learner is able to explain measures for improving energy efficiency of traditional buildings properly

Heritage Manag it

ECH-U1.E1.LO2 |The learner is able to apply appropriate energy efficiency measures in the repair / refurbishment of historic buildings, both in
projects and their day-to-day role

VBI-U2 Scanning theory VBI-U2.E1 Laser Scanning ECH-U2.E1.LO1 |The learner is able to explain the basics and the use of Laser Scanning
VBI-U2.E2 Photogrammetry ECH-U2.E4.LO1 |The learner is able to explain the basics and the use of Photogrammetry
VBI-U2.E3 Drones ECH-U2.E5.LO1 |The learner is able to explain the basics and the use of Drones
VBI-U2.E4 Building Information Modelling ECH-U2.E7.LO1  [The learner is able to explain the basics and the use of Building Information Medelling
VBI-U2.ES Medelling of traditional Buildings ECH-U2.E7.LO1_ [The learner is able to describe the appropriate modelling of traditicnal buildings
VBI-U3 Scanning practice VBI-U3.E1 Use of Laserscans ECH-U3.E1.LO1 |The learner is able to use Laserscans
VBI-U3.E2 Use of Drones ECH-U3.E2.LO1 |The learner is able to use Drones
VBI-U3.E3 Use of Photogrammetry ECH-U3.E3.LO1 |The learner is able to use Photogrammetry
VBI-U4 Building Damage VBI-U4.E1 Process of Building Damage Inspection ECH-U4.E1.LO1 |The learner is able to explain the optimal process of Building Damage Inspection
Identification
VBI-U4.E2 Virtual Building Damage Inspection ECH-U4.E2.LO1 |The learner is able to explain how virtual building damage inspection is working
VBI-U4.E3 A 1t of Building D ge Inspection ECH-U4.E3.LO1 |The learner is able to explain how the 1t of virtual building d inspection is working
VBI-U4.E4 Feasibility and Business Concept of Virtual Building ECH-U4.E4.LO1 |The learner is able to explain the feasibility and business concept for virtual building damage inspection
Damage Inspection
VEBEI-U5 Application of scanning |VBI-U5.E1 Working Practices Virtual Building Damage Inspection ECH-U4.E5.LO1 [The learner is able to apply the learnings related te virtual building damage inspection
in the Cultural Heritage
Sector

ECH-U4.E5.LO02 |The learner is being able to actively convince others from the advantages of virtual building damage inspection

Table 2: Learning Outcomes “Virtual Building Damage Inspection”

104_Virtual Building Damage Identification Training-Results_20240107_V04_SK 10
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4. PRIPRAVNE PODUJATIE PRE STUDENTOV

4.1. Tréningova logistika

Logistika Skolenia zahffia kazdu organiza¢nu ulohu okolo pripravy, vedenia a nasledného
spracovania Skolenia. To znamena:

e Ziskanie miesta Skolenia
o Pouzite kontrolny zoznam ,Vyber miesta konania“
o Rozhodnut/vyjednat’ miesto Skolenia
e Pripravte Skolenie
o Definujte plan tréningu
o Oznamit/pozvat u€astnikov
o Informujte u€astnikov 0 moznostiach cestovania a dopravy

o Organizovanie zariadeni pre pracu v teréne (ak nie su k dispozicii na mieste
Skolenia)

o Skontrolujte si svoju pripravu (napr. dostupnost’ Skoliaceho materialu,
letakov, testovacich materialov pre haptické cvi¢enia)

e Pripravte miesto tréningu 1-2 hodiny pred zaciatkom tréningu

o Skontrolujte si svoju pripravu (napr. dostupnost’ Skoliaceho materialu,
flipchartu, flipchartovych pier, nastennych tabul alebo ekvivalentov)

o Zorganizujte prostredie v Skoliacich miestnostiach

o Skontrolujte infrastrukturu (napr. projektor/TV, svetla, tienenie, catering,
miestnosti na osviezenie)

o Uistite sa, Ze su k dispozicii kontaktné osoby

104_Virtual Building Damage Identification Training-Results_20240107_V04_SK 11
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Kontrolny zoznam ,Vyber miesta konania“

Co je potrebné na $kolenie (napr. terénne pracovné priestory, oddychové miestnosti pre
skupinovu pracu, pozadované vybavenie, pozadované stravovanie a hlavne napoje,
kontaktna osoba)?

Kontrolny zoznam ,Pripravte si nadchadzajuci tréning”

Co si musi organizator pripravit pred tréningom (napr. zorganizovat' napoje, vybavenie ako
flipchart, lu€ a flipchart pera)?

Kontrolny zoznam ,,Pripravte Skoliacu miestnost’ na skolenie*

Co musi tréner urobit pred zadiatkom tréningu v prvy tréningovy defi? Co je potrebné urobit
v nasledujucich drioch (napr. kontrola a vo vacSine pripadov prispdsobenie nastavenia
miestnosti, kontrola zariadeni, priprava agendy, priprava zariadeni pre skupinovu pracu a
skupinovu pracu, kontrola workshopov, kontrola Skoliacich materialov, kontrola
internetového pripojenia pre vzdelavaci portal)?

4.2. Tréningové miesta a priprava

Konzorcium sa rozhodlo uskutoCnit tento kurz v Charterhouse Mauerbach kvéli logistickym
vyhodam (preprava potrebného vybavenia, ako su drony, je jednoducha a kratka.

Vyvoj pozadovanych Skoliacich materialov sa za€al a bude ukonceny pred zacCiatkom kurzu.
Pozvanka sa posiela vSetkym partnerom.

4.3. Pouzité produkty/materialy pre Learner Event

Konzorcium vygenerovalo detailny 3D model Charterhouse Mauerbach a steny pre
InSpekciu $ké6d na budovach resp. model z mniSskej cely. Tieto su k dispozicii tu:

Monkova cela: https://p3d.in/TIP6E
Prieskum steny: https://p3d.in/AELBI

104_Virtual Building Damage Identification Training-Results_20240107_V04_SK 12
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4.4. Training materials

ECQA Certified Training Programme [
U1.E1 Cultural Heritage Management v laTKA" N

Virtual TRAINing for traditional crafts

U1.E1
Cultural Heritage Management

ECQA Certified Training Material

Authors: VI-TRAIN Project team WwWW.ecqa.orng Version: 2023

104_Virtual Building Damage Identification Training-Results_20240107_V04_SK 13
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VITRAIN

Virtual TRAINIng for tradit

The European Commission's support for the production of this
Co-funded by the publication does not constitute an endorsement of the
Erasmus+ Programme contents, which reflect the views only of the authors, and the
of the European Union Commission cannot be held responsible for any use which may
be made of the information contained therein.

is licensed under CC-BY-NC by VI-TRAIN-Crafts consortium.

ECQA Certified Training Material
Version: 2021
Authors: PRO-Heritage Projectteam www.ecqa.org

page 1
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Programme

VI-TRAT

Virtual TRAINIng for traditional crafts

. Definition

. Objective(s)

1
2
3. Available Certifications
4. Training Offers

5

. Certification and Recognition

ECQA Certified Training Material
Version: 2023
Authors: VI-TRAIN Projectteam www.ecqa.org

104_Virtual Building Damage Identification Training-Results_20240107_V04_SK
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ECQA Certified Training Programme (
U1.E1 Cultural Heritage Management VluTKA" N

Virtual TRAINIng for b

U1.E1
Cultural Heritage Management

1. Definition

ECQA Certified Training Material
Authors:VI-TRAIN Project team WWw.ecqa.org Version: 2023

104_Virtual Building Damage Identification Training-Results_20240107_V04_SK 16
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Cultural Heritage (Asset) Management VlTKA 'N

Virtual TRAINIng for tradit

» A (cultural) heritage assetis an item that has value because of its
contribution to a nation’s society, knowledge and/or culture

* They are usually physical assets, but some countries also use the term
in relation to intangible social and spiritual inheritance

* |t contains:

o Historic buildings; war and other memorials; historic parks and gardens;
conservation areas; archaeological sites etc.

o Listed / not listed buildings
o Designated / not designated
o Independent of current use

ECQA Certified Training Material
Version: 2023

Authors: VI-TRAIN Project team
www.ecga.org page 3

104_Virtual Building Damage Identification Training-Results_20240107_V04_SK 17
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ECQA Certified Training Programme (
U1.E1 Cultural Heritage Management VluTKA" N

Virtual TRAINIng for b

U1.E1
Cultural Heritage Management

2. Objective(s)

ECQA Certified Training Material
Authors:VI-TRAIN Project team WWw.ecqa.org Version: 2023

104_Virtual Building Damage Identification Training-Results_20240107_V04_SK 18
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Project objective(s) VI-TRAIN VlTRA 'N

Virtual TRAINIng for tradit

The anticipated objectives of VI-TRAIN are:

+ to analyse and identify appropriate means of distance learning for the purpose of
training craftspeople (manual work), specifically for traditional crafts

« to analyse and identify appropriate means of online cooperation in trainings
regarding functionality, GDPR and data security

+ to derive success criteria for highly accepted digital solutions

+ to develop and test a virtual/3D-crafts training system by using sensors and
VR/AR

+ to develop and test a virtual/3D-buidling damage identification training system

+ to investigate and test options overcoming restrictions, like move sickness,
hesitation to use digital means, in VR/AR for craftspeople and building damage
inspectors

+ to develop a train-the-trainer system for application of selected tools in training of
traditional crafts

ECQA Certified Training Material
Version: 2023
Authors: VI-TRAIN Project team

WWww.ecqa.org page 5
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General approach Vl“TRA ' N
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|01: National study on 102: Comparision of
available virtual education functionality of relevant
for craftspersons of histaric online collaboration and
buildings elearning tools
106:
Overcoming
human
restrictions in
using virtual PM:
- training for Project
|05: Train-The-Trainer craftspersons, Management
104: Virtual Building education for instructors building
103: Virtual Crafts Training Damage Identification for virtual crafts and virtual damage
Training building damage inspectors and
identification training instructors
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For Built Cultural Heritage:

+ Certified Virtual Building Damage Inspector

Certified Digital Expert

Certified Energy Expert

Certified Trainer for Cultural Heritage (Asset) Management
Certified Maintenance Manager

Certified Assistant Maintenance Manager

Certified Construction Site Worker in Built Heritage

ECQA Certified Training Material
Version: 2023

Authors: VI-TRAIN Project team www.ecqa.org
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Structure and development VH—RA 'N
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— Virtual Building Damage Inspector (VBI, VI-TRAIN)

| Digital Expert (DCH, INCREAS)

— Energy Expert (ECH, PRO-Heritage)

Maintenance Manager (MMA, MODI-FY)

— Assistant Maintenance Manager (AMM, MODI-FY)

] Trainer for Cultural Heritage (Asset) Management (THA, MODI-FY&PRO-Heritage)

Cultural Heritage Asset Management

ECQA Certified Training Material
Version: 2023
Authors: VI-TRAIN Project team

WWww.ecqa.org page 10
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Persons:

* Tradespersons

» Manager of (mainly built) heritage assets, like historic buildings
+ Manager of adaptive (re-)use projects in heritage assets

» Ascended staff member of responsible organisation

» Volunteers within targeted/responsible organisations

* New staff member of responsible organisation

Professions:

» Architects and structural engineers
» Civil engineers and planners

» Restorers

* Art historians

* and many more ...

ECQA Certified Training Material
Version: 2023
Authors: VI-TRAIN Project team
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Virtual Building TrRingr ey ol
Damage Inspection Management
J J
(~ N G )
— Online Learning — Online Learning
\_ J . J
( ™) (~ =)
—  F2f Learning —  F2f Learning
- J . J
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5. Certification and Recognition
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Certification and Recognition

VITRAIN
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Self-
assessment

-
Two ways of
proceeding:
» Acknowledged/

accredited .
competencesvia

Examination
via oral exam

ECQA -

certificate

evidence
« Examination via
written exam
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+ Gerald Wagenhofer: UBW Unternehmensberatung
Wagenhofer GmbH

+ Master degree in Business Administration

+ Gerald is a certified Lean Six Sigma Master Black Belt,
certified Scrum Master, certified Trainer for Cultural Heritage
and trained more than 500 Green and Black Belts resp. project
sponsors in Maintenance Management for Cultural Heritage,
Lean Six Sigma methodology, Change Management and Soft Skills, like
Facilitation, Meeting skills, Presentation skills. He had also trained peoplein
Strategy and Controlling/Monitoring skills

+ Gerald is working as a business consultantsince 1991. The main target groups
are the Public and Non-Profit sector. The projects were mainly dealing with
processes and their connection to the strategies of the respective organisations
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This Training Material has been certified according to the rules of ECQA — European Certification
and Qualification Association.

The Training Material Version was developed within the Job Role Committee for ECQA Certified Training Programme “Cultural
Heritage Management “:

+ Burghauptmannschaft Osterreich (https://www.burghauptmannschaft.at), Austria: Markus Wimmer

+ IMC Krems (https://www.english-heritage.org.uk), Austria: Michael Reiner

+ Narodny Trust n.o. (https://iwww.nt_sk), Slovakia: Michaela Kubikava
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of the European Union Commission cannot be held responsible for any use which may
be made of the information contained therein.
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Model:

* In science, a model is a more or less comprehensive representation of
reality

* Human creative activity: unthinkable without models
* The real world is full of complex interrelationships.

* A model allows us to create a simplifying, reducing view of a part of it
(the "original") and to orientate ourselves on it

ECQA Certified Training Material
Version: 2023
Authors: VI-TRAIN Projectteam
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Business Information Model:

* is a process involving the generation and management of digital
representations of physical and functional characteristics of places

* integrates structured, multi-disciplinary data to produce a digital representation
of an asset acrossiits lifecycle, from planning and design to construction and
operations

* Managed in an open cloud platform for real-time collaboration
* is more than visual 3D

* it allows to connect digitally building characteristics with sketches & plans
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Digital Twin:

Is a virtual representation of an object or system that spans its lifecycle

IS updated from real-time data, and

uses simulation, machine learning and reasoning to help decision making
is a virtual model designed to accurately reflect a physical object

The object being studied is outfitted with various sensors related to vital areas
of functionality

These sensors produce data about different aspects of the physical object’s
performance, such as energy output, temperature, weather conditions and
more

This data is then relayed to a processing system and applied to the digital copy

ECQA Certified Training Material
Version: 2023

Authors: VI-TRAIN Project team www.ecqa.org

page 5

104_Virtual Building Damage Identification Training-Results_20240107_V04_SK

38



Co-funded by the |
Erasmus+ Programme =

of the European Union _ -
Vlirtual TRAINing for traditional crafts

ECQA Certified Training Programme (
U2.E4 Building Information Modelling VluTKA" N

Virtual TRAINIng for b

U2.E4
Building Information Modelling

2. Modelling
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Set level of detail:

* Rough/low
consists of very few, to be precise only the most necessary polygons, to
represent the shape of the modelled object. Small details are details are often
simply left out and the outer form only roughly corresponds to reality

* Medium/standard
has accordingly many more polygons in order toto reproduce even the small
details of the modelled object realistically

* Fine/high
lies between the two levels of detall
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Version: 2023
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Polygons:

ECQA Certified Training Material
Version: 2023
Authors: VI-TRAIN Projectteam

104_Virtual Building Damage Identification Training-Results_20240107_V04_SK

ATSCSTII

p. 4 < v \‘\

KL ‘\'\
FXT \
D N
0 N
X X
W /
AN AVAWA /4

N X 4

\ Ve v+
page 8

41



SRt Co-funded by the
gl Erasmus+ Programme
ok of the European Union

* % %

VITRAIN

Vlirtual TRAINing for traditional crafts

Modeling 3
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Set level of detail:

Modelling detals simple | medium _|high____

Rough (examples):
- Window/door openings
S X
- Planar stair railings
- Rough roof shape

Medium (examples):

-  Window/door frames

- Simple stair railings

- Differentiated roof form

Fine (example):

- Door handles, window handles
- Baseboards

- Moulded stair railings
- Roof gutters, parapet plates
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Level of detail using the example of a
window:

* On the left, the window is modelled
as a singe layer consisting of only
two polygons (low-poly)

+ in the middle the window has a
frame and already a window handle

* On the right, the window is modelled
in great detail (high poly), with frame
and sash, handle and hinge

+ Below the rendering of the models;
the left window does not have the
handle via the modelling, but via the
texture
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3. Use of BIM for Cultural Heritage

ECQA Certified Training Material
Authors:VI-TRAIN Project team WWw.ecqa.org Version: 2023

104_Virtual Building Damage Identification Training-Results_20240107_V04_SK 44



R Co-funded by the
LW Erasmus+ Programme =

of the European Union

Virtual TRAINing for traditional crafts
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IFC:

+ Developed by buildingSMART International (bSl)

In the IFC data structure the different elements such as wall, column, etc. are
contained

At each alphanumeric and quantitative information is attached to each element
Which information an element carries is defined in the property sets = Pset

+ For quantities/masses there are the Quantity Sets = Qto

* The advantage is that everyone can access stored information at the
specific/identical point

- The required information are not included in the IFC

ECQA Certified Training Material
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LOI (Level of Information):

+ defines what information must be available
« at what time
« fromwhom
+ coming from whom

LOG (Level of Geometry):

+ basically describes which geometrical information needs to be presentin the
system and when it needed

- Built Cultural Heritage is always containing the highest level of information
and geometry because it is already built

ECQA Certified Training Material
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Model information increases over time

LO\A O
LOVS
Lo LS
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LOG (Level of Geometry)

| REQUIRED HBIM LEVEL OF GEOMETRY

LOG 100 LOG 200 LOG 300 LOG 400 LOG 500 LOG 600
CONCEPTUAL APPROPRIATE PRECISE BIM USES CONSERVATION AS-BUILT, LLCM,
MODEL, GEOMETRY, GEOMETRY, CONSERVATION SITE CDE, HUBs
HISTORICAL 3D SURVEY, SCAN-to-BIM PLAN
REPORTS, DATA MODEL OBJECT
ARCHIVES ACQUISITION
historical building on-site data object modeling, material/decay on-site Life Cycle Cost
contracts, acquisition, precise drawing mapping, construction Management and
historical 3D surveying, extraction diagnostics IRT, interventions of Monitoring, VR
drawings, 20/3D NTD,BIM-to-FEA, conservation and sensor-based
historical restitutions (plans energy analysis, communication
documentation and sections, 3D BIM implants, on- purposes
(pictures, photos meshes) site construction
and documents) management, WBS
and computation
ECQA Certified Training Material
Version: 2023 3
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Level of Development (LOD) = LOG + LOI
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Projecttype

LOI

LOG

Maintenance/Service

Repair/Restoration

Refurbishment

LOI 500

LOI 500

LOI'300
LOI400
LOI500

LOG 500

LOG 500

LOG 300
LOG 400
LOG 500
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. ArchiCAD
Nemetschek Allplan
. Tekia Structures
- - Autodesk Revit . . Nova Plancal

Closed BIM-Prozess Open BIM-Prozess
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,' Identify and describe the pros and cons
y Goal: for Open BIM and Closed BIM (2 groups)

! —_ W |

Start ——— .

¥ Step 1: Prepare the group work

¥ Step 2: Identify pros and cons
Instruction: ® Step 3: Describe these pros and cons
M ¥ Step 4: List the implications

¥ Step 5: Present the results on flipcharts

30 minut
Time: Q } minutes

ECQA Certified Training Material
Version: 2023
Authors: VI-TRAIN Project team

WWww.ecqa.org page 18

104_Virtual Building Damage Identification Training-Results_20240107_V04_SK 51



Co-funded by the |
Erasmus+ Programme =

of the European Union _ -
Vlirtual TRAINing for traditional crafts

ECQA Certified Training Programme (
U2.E4 Building Information Modelling VluTKA" N

Virtual TRAINIng for b

U2.E4
Building Information Modelling

4. References

ECQA Certified Training Material
Authors:VI-TRAIN Project team WWw.ecqa.org Version: 2023

104_Virtual Building Damage Identification Training-Results_20240107_V04_SK 52



* X %

Co-funded by the

b Erasmus+ Programme V lQTRA' N
i T of the European Union

Vlirtual TRAINing for traditional crafts

* % %

References

VITRAIN

Virtual TRAINIng for trad

Jibonal crafts

Metric Survey
Specifications for
Cultural Heritage
R e Ergland

for Herit

GUIDELINES & CASE STUDIES
BIM for Heritage la b

A

b

https://increas.eu

ECQA Certified Training Material
Version: 2023

Authors: VI-TRAIN Projectteam

Www.ecqa.org

page 20

104_Virtual Building Damage Identification Training-Results_20240107_V04_SK

53



R Co-funded by the |
LW Erasmus+ Programme =
ol Tl of the European Union -

Virtual TRAINing for traditional crafts

Author VlTRA'N

Virtual TRAINIng for tradit

+ Gerald Wagenhofer: UBW Unternehmensberatung
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+ Master degree in Business Administration

+ Gerald is a certified Lean Six Sigma Master Black Belt,
certified Scrum Master, certified Trainer for Cultural Heritage
and trained more than 500 Green and Black Belts resp. project
sponsors in Maintenance Management for Cultural Heritage,
Lean Six Sigma methodology, Change Management and Soft Skills, like
Facilitation, Meeting skills, Presentation skills. He had also trained peoplein
Strategy and Controlling/Monitoring skills

+ Gerald is working as a business consultantsince 1991. The main target groups
are the Public and Non-Profit sector. The projects were mainly dealing with
processes and their connection to the strategies of the respective organisations
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Traditional Buildings — Definition LANENALS

* These are understood to be buildings constructed before 1919. Modern
materials and techniques were used widely in the construction industry from

around this time onwards.

« Traditional buildings are often referred to as being of ‘breathable construction’.
This means that the construction materials used can absorb and release

moisture.
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» Adistinctionis made between structural damage and structural defect

» Structural damage is usually the cause of a construction defect

» A building defect is a deterioration in the condition of a property

» The warranty for immovable property such as buildings is 3 years in Austria

» Building damage can be caused by incorrect construction methods or low-
quality building materials

» The most common types of structural damage are mold, cracks, peeling, roof
damage, basement moisture and floor and terrace damage

» The causes of structural damage can be many and varied and should be noted
by an expert
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« Old, partly heterogeneous and unknown building fabric with special
maintenance requirements

« Special interaction between use, operation and value preservation
« often complex ownership structures and very different groups of user groups

« Historical documentation as a special requirement for IT-knowledge
management

+ Diverse research needs, for which information has to be provided
+ Sometimes very large amounts of data that are difficult to handle
« Sometimes surprising findings and the need to adapt data

* Dealing with unknown and unplannable factors during construction &
refurbishment & expansion
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* Need to integrate data from different sources and keep it up-to-date-
correspondingly many interfaces with different IT systems

« Very special, different kind of value chains in historic preservation and
restoration

« Use of rare and increasingly sought-after occupational groups in crafts and
restoration

+ Consideration of SMEs and micro-enterprises as well as individual experts
and their skills and knowledge gaps
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When introducing BIM, it must be noted that all trades must be represented in
specialist models, coordination models and finally in an overall model, such as:

« Historical inventory and current condition (incl. listed building status).
« Architecture

« Statics and construction

« Technical building equipment, building control systems

+ Interior design, flexible equipment and furnishings

ECQA Certified Training Material

Version: 2023

Authors: VI-TRAIN Project team
www.ecga.org page 9

104_Virtual Building Damage Identification Training-Results_20240107_V04_SK 66



RN Co-funded by the |
LW Erasmus+ Programme =

of the European Union _ -
Virtual TRAINing for traditional crafts

System architecture VlTKA'N

Virtual TRAINIng for tradit

Beside of BIM there are other systems in place:
« Commercial systems (enterprise resource planning, SAP, etc.)

+ Operational applications (asset management, CAFM, exhibition and congress
management, etc.)

« Special solutions, such as real estate databases, documentation tools
« Workflow tools such as electronic governmental file systems
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- ldentify historical documents and make them digitally analysable, available, the
contents understandable

- Produce a model series on historic building conditions, also available for
Augmented Reality/Virtual Reality/Mixed Reality (AR/VR/MR) applications on
the part of the cultural users

- Plan, simulate, and evaluate necessary maintenance and preservation
measures in relation to evaluate the associated risk

- Plan, simulate and optimize future construction measures
- Plan, visualize and optimize future uses

- Plan and visualize future operational concepts

- Etc.
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Main BIM drivers in new construction are efficiency gains in planning, construction
and building operation. These advantages depend on:

« Achieving a high degree of standardisation

« Making processes as efficient as possible thanks to the highest possible degree
of repeatability

« Ensuring consistent processes via standardised data structures

* To use the data from planning in official procedures and tenders as consistently
as possible

+ To use the planning data in construction preparation, construction logistics and
on the construction site

+ To use the construction documentation as an optimal basis for operation
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’ Identify the specific conditions for
’ Goal: creating a 3D model of a traditional
4 ’ building and describe the challenges

Start ——— .

¥ Step 1: Prepare the group work
¥ Step 2: Identify specific conditions
Instruction: ® Step 3: Describe challenges
M ¥ Step 4: Discuss the implications
\ ¥ Step 5: Present the results on flipcharts

30 minut
Time: Q } minutes

ECQA Certified Training Material
Version: 2023
Authors: VI-TRAIN Project team

WWww.ecqa.org page 14

104_Virtual Building Damage Identification Training-Results_20240107_V04_SK 71



RN Co-funded by the |
LW Erasmus+ Programme =

of the European Union _ -
Virtual TRAINing for traditional crafts

Specific conditions VlTKA'N

Virtual TRAINIng for tradit

For modelling traditional buildings:

+ Geometry

Thick walls

+ Heterogeneous wall structure and materials

Small-scale nature

Level of Development = Level of Geometry + Level of Information
Plans showing construction periods resp. historic plans

Change Management/ Mobilising Stakeholder
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+ Master degree in Business Administration

+ Gerald is a certified Lean Six Sigma Master Black Belt,
certified Scrum Master, certified Trainer for Cultural Heritage
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’ Identify relevant issues using a drone to
’ Goal: scan a traditional building and describe
4 ’ best solutions/treatments

Start ——— .

® Step 1: Prepare the group work
¥ Step 2: Identify relevant issues
¥ Step 3: Describe these issues

¥ Step 4: Discuss the best solutions/
\ treatments

s \ { ® Step 5: Present the results on flipcharts

Instruction:

30 minut
Time: Q } minutes
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A Make photos of specific items and create
4 -
y Goal: a model out of it
s
s
1 H

Start ——— .

® Step 1: Prepare the group work

¥ Step 2: Make photos of the selected
. items
Instruction: ¥ Step 3: Create the models
i ¥ Step 4: Discuss the issues you found
- \\\ { ® Step 5: Present the results on flipcharts

90 minut
Time: Q } minutes
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Examples in the Charterhouse Mauerbach:
* Tree next to chapel

* Column next to Church

* Trash box next to side entrance and

* Wall in Charterhouse
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» A (cultural) heritage assetis an item that has value because of its
contribution to a nation’s society, knowledge and/or culture

* They are usually physical assets, but some countries also use the term
in relation to intangible social and spiritual inheritance

* |t contains:

o Historic buildings; war and other memorials; historic parks and gardens;
conservation areas; archaeological sites etc.

o Listed / not listed buildings
o Designated / not designated
o Independent of current use
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+ Just about everything we do is in the form of processes

* A process is a set of activities that transforms one or more inputs
into outputs that are of value to the customer

* To gain a basic understanding of how activities occur, it is
important to represent these activities as part of an overall

process e.g.:
1 4 ¥ 3 ¥
il
m ECQA Certified Training Material
Version: 2021
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A process is a series of activities that transform one or more inputs
into outputs that are of value to the customer.

Input Prozess Output
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* Provides a visibly simplified structure for thinking through a
complex process

+ Gives the team an opportunity to look at the whole process
+ Is a way of seeing that changes affect the whole process
+ Identifies initial areas or steps that do not deliver value
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* |dentifying the starting and ending points of the process is the first
important step in process mapping. After the boundaries are
established, the team can define all the necessary steps, events
and activities that make up the process.

» Usually, the starting point of a process is the first step where the
input comes from the supplier. The end point is usually given with
the delivery of the product to the customer or the service.
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Process Mapping Symbols
#
Start / Task / Online
o 0 H Flow
Finish Activity Activity
Data Input / Sub-
D Outpit —— > Delay (I Stored Data
—] Manual Manual Manual
- Document

Input Task Filing

Electronic < Online O Process D Pregaration
| ) Storage Activity Connector

Version: 2021
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Process Flowchart — Employee Onboarding Process

Communicate Terminate
to Applicant Process

N Postpone Start
Date One Week
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A
r
)
4 .
, Goal:
r
)
) —_
!, ¥
s -
Start———— il
-~
”
-
Instruction:
]
AY
A Y
b
- \
L S
AY
M—————————— My
.Y
Y
Time:

Describe the steps of a Building Damage
Inspection process and bring it in a
logical and chronological order

¥ Step 1: Prepare the group work
® Step 2: Describe the steps of a Building
Damage Process

® Step 3: Create the logical and
chronological order of these steps

® Step 4: Discuss the issues you found
® Step 5: Present the results on flipcharts

30 minutes
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| Info about damage / defect |

)

| On site appointment / visit | + Enter date in DocuTools + make images
| Define remedy / solution | * Closure

* Plan

= Analysis

* Implementation planning
* +Financing / Costs

| Carry out tender |

v

| Carry out order / remedy |

* Approval
* Status change in DocuTools
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U4.E1
Process of Building Damage Inspection
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Virtual means:

» created by computertechnology and appearing to exist but not existing
in the physical world

» done using computer technology over the internet, and not involving
people physically going somewhere

- For building damage inspection this means:
o Using digital means for the inspection
o Could happen at the same time
o Changes in processes and organisational roles
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2. Inspection Procedure and Rules
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A
r
)
4 .
, Goal:
r
)
) —_
!, ¥
s -
Start———— il
-~
”
-
Instruction:
]
AY
A Y
b
- \
L S
AY
M—————————— My
.Y
Y
Time:

Identify and describe the damages on a
selected wall physically and report the
damages appropriately

¥ Step 1: Prepare the group work

¥ Step 2: Identify the damages on a
selected wall

¥ Step 3: Describe it appropriately

® Step 4: Define the action you propose

® Step 5: Report the damages and the
actions proposed

® Step 6: Present the results on flipcharts
or as presentation

60 minutes
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A
r
)
4 .
, Goal:
r
)
) —_
!, ¥
s -
Start———— il
-~
”
-
Instruction:
]
AY
A Y
b
- \
L S
AY
M—————————— My
.Y
Y
Time:

Identify and describe the damages on a
selected wall virtually and report the
damages appropriately

¥ Step 1: Prepare the group work

¥ Step 2: Identify the damages in the VR
application

¥ Step 3: Describe it appropriately

® Step 4: Define the action you propose

® Step 5: Report the damages and the
actions proposed

® Step 6: Present the results on flipcharts
or as presentation

60 minutes
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Assessment:

* the act of judging or deciding the amount, value, quality, or importance of
something, or the judgment or decision that is made

Evaluation:

* the process of judging or calculating the quality, importance, amount, or value
of something

Inspection:

* the act of looking at something carefully, or an official visit to a building or
organization to check that everything is correct and legal
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Scanning site

Laserscanner

Creating 3D
point cloud

Creating 3D
Model

Checking
delta to reality

Releasing 3D
model
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Scanning site

Photogrammetry

Creating 3D
point cloud

Creating 3D
Model

Checking
delta to reality

Releasing 3D
model
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Scanning site

3D point cloud

Creating 3D
point cloud

Creating 3D
Model

Checking
delta to reality

Releasing 3D
model
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Scanning site

BIM model

Creating 3D
point cloud

Creating 3D
BIM Model

Checking
delta to reality

Releasing 3D
model
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Scanning site
BIM model

Creating 3D
point cloud

Creating 3D

Aerial photo
Model '

Checking
delta to reality

Releasing 3D
model
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Regular / interval scanning
site

Regular / interval scanning

> Regular / interval scanning site
site

Creating new 3D model

Set of pictures forwarded Creating new 3D model

Assessing pictures regarding
damages by Al
Assessing pictures regarding
damages

Assessing 3D BIM model
regarding damages

Highlighting potential damages

Identifying damages Identifying damages

Analysing highlighted damages

Undertake additional damage
identification in reality

Undertake additional damage

_ = auie : Undertake additional damage
identification in reality

identification in reality
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« Visual inspection — needed, but not sufficient <{©@>
» Haptic inspection
« Olfactive inspection V>
* Auditive inspection @
« Special inspection (reaction of watering) =
0
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,' Identify relevant issues for identifying
,’ Goal: damages on traditional building virtually
A ’ and describe the implications
)
) | S — i
r’f -
Start— -

¥ Step 1: Prepare the group work

¥ Step 2: Identify relevant issues
Instruction: ® Step 3: Describe these issues
M ¥ Step 4: Discuss the implications

¥ Step 5: Present the results on flipcharts

30 minut
Time: Q } minutes
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5. POSUDENIE VYBRANEHO PRIiSTUPU

5.1. Standardny proces

Definovany proces bol aplikovany v Learner Event. Partner uviedol dalSie poznamky:

Virtualna obhliadka stavebnych 3kdéd na zaklade naskenovaného modelu steny v
Charterhouse Mauerbach je vSetkymi parthermi a vSetkymi zainteresovanymi
odbornikmi povazovana za realizovatelnu. Presnost modelu a funkcie priblizenia a
oddialenia poskytuju vhodny zaklad pre kontrolu $kéd na budovach

Virtualna kontrola poSkodenia budovy neméze nahradit skutoénu/fyzicku kontrolu.
Spravna kontrola potrebuje haptické testy, ako je klopanie alebo pluvanie.

ZvycCajne sa kontrola vykonava dvakrat. Prva kontrola na identifikaciu Skvfn, ktoré si
vyZaduju blizSi pohfad. Druha inSpekcia objasni poZadované opatrenia na
opravu/renovaciu.

5.2. Lietanie s dronom

Prvu kontrolu méze vykonat laik s dronmi. Jedinou podmienkou je, Ze osoba pozna
budovu a jej skryty roh/hrany.

Existuju urcité obmedzenia tykajuce sa letov s dronmi. Napriklad v Imperial Palace vo
Viedni potrebuju lety dronov ur€ity Cas na pripravu, povolenia a rieSenie
bezpecnostnych rizik.

DalSou vyzvou je licencia na lietanie s dronmi. Pre lietajuce drony su k dispozicii online
vzdelavacie nastroje a skudka. Dokonca aj lietanie s dronmi po¢as vycvikoveho kurzu
je problémom z dévodu pravnych a poistnych zaleZitosti.

5.3. Vyvoj 3D modelu

Existuje niekolko metdd na vytvorenie 3D modelu. Prvym spésobom je pouzitie 3D
laserového skenera, ktory poskytuje mrak 3D bodov. Z toho sa vytvori model. Vyhodou
tejto metoddy je, Zze model mozno pouzit na iné ucely, ako je informacné modelovanie
budovy, ktoré je zalozené na 3D mraku bodiek.

Druhou metdédou je pouzitie fotogrametrie, ktora je zalozena na fotografiach
zhotovenych dronmi a inymi prostriedkami. To si vyZzaduje urcity pocCet fotografii, pretoze
pre model je potrebné prekrytie z dvoch tretin. Pre pouzitie tejto metdody musi
vlastnik/spravca historickych budov poskytnut velku kapacitu na ukladanie dat.
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5.4. Dalsi vyvoj

e Aktualne rieSenie je zaloZzené na manualnom sparovani aktualnej kontroly s
predchadzajucou. Tym je odbornik schopny preskumat miesta, ktoré si vyzaduju
okamzité opatrenia, aby sa vyhli rizikam a/alebo identifikovat’ miesta, ktoré si vyZaduju
podrobnu analyzu.

e V buducnosti méze tento zapas vykonavat umela inteligencia. To zahffia aj zacatie

nakupu pozadovanych remeselnych prac. Al bude zahffiat' aj odbornikov na podrobnu
analyzu.
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6. ZAVERY

6.1. Suhrn Uspechov

Ubersetzung

Na zaklade definovaného procesu inSpekcie poskodenia budovy konzorcium identifikovalo
realizovatelnost. RozSirenim kontrolného procesu na dvojstupfiovu kontrolu zaru€ujeme
riadnu virtualnu kontrolu. Prislusné Skoliace kurzy a karta zru€nosti ECQA (ucebny plan,
vysledky vzdelavania a Skoliaci material) boli vyvinuté a otestované na podujati Learner
Event C2 v Mauerbachu.

Model, ktory sa pouzije na uc€ely Skolenia, je dostatoCne podrobny a presny na vykonanie
akejkofvek kontroly. Na uplatnenie Standardného procesu v kazdodennej praci vSak existuju
urc€ité predpoklady. Prvym je, Zze je zavedeny pravidelny interval kontroly. Toto je vacsinou
dostupné, pretoze je implementovana eurdépska norma pre inSpekcie nehnutelnosti na
hodnotenie rizik, ktora definovala, Ze raz rotne bude kazda lokalita kontrolovana.
Vlastnik/spravca historickych pamiatok musi skontrolovat, &i je tento interval dostatocny.
Druhym je opat snaha vyvinut 3D model na zaklade skenu alebo fotografii zhotovenych pri
kontrole — zakazdym novy model. Je potrebné vziat do uvahy aj naklady na tieto nahravky.
Na druhej strane budu tieto 3D modely uloZzené a spolu s poc€iato€nymi datami aj obrovskéa
kapacita datového uloziska a interna prevadzkova kapacita pre spustenie modelu na PC
alebo notebookoch. Potom, po kaZdej inSpekcii, musia byt 3D modely porovnané,
analyzované a pouzité na odvodenie opatreni. Len ako buduci vyvoj bude mozné, Ze tuto
tlohu prevezme umela inteligencia.

6.2. Kontakt na zodpovednu osobu koordinatora pre ochranu udajov

DPO Christian Gepp

Veduci sluzobného uradu pre styk s verejnostou a komunikaciu
Hofburg-Schweizerhof

A-1010 Vienna

Phone: +43 (1) 53649-814619

Mail: datenschutz@burghauptmannschaft.at
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