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Fraunhofer-Gesellschaft fan the: advancement: of applied! research é F r a u n h ofe r

- Established 1949, 73 institutes, 28 000 staff

Fraunhofer researches for the future to support industry and
society

Greatest success Dmp3 music algorithm

- digitalisation of music

Kulturerbe erhalten — per
Forschung und Hightech

Wie lasst sich Kulturerbe schitzen und bewahren? Im
Vorstandsprojekt Kulturerbe entwickeln Fraunhofer-
Forscher die dazu nétigen Technologien.
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Fraunhofer Pba strong partner for innovation ,
technology and creativity in cultural heritage

Partner in many national and international networks in the field of cultural heritage protection
Development of cutting edge technologies and materials and methodologies

Active in vocational training and education

Support and create opportunities for young researchers

Enhance transfer from research into market opportunities
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Europeam Culturah! Heritage: Year 2018 B
the: contnibutionn of Fraunhaeferr-Gesellschaft

a research project of Fraunhofer with State Collections Dresden and the University
Library =81
Digitalisation , materials research and socio-economic study

1 June 2015 B 31 December 2018

Financial support : 1.5 Mio

Dresdner Zeus, SKD
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Digitalisationn is more: tham only scanning objects:

Examples from Fraunhofer

- automated: contactless 3 D scanning
- workingg withh digital| twins:
- Interactive- data: platformss
- applicationn of artificiah| intelligences and machine: learning;
- digital | buildingg managementt and smart museums
- virtual| and augmented! realityy

- volumetricc capture:

- data: formatss and data: security

- simulatiom maodels of histonic: buildingss

- sustainabilityy Dgreem digitadisatioon
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Whatt didi we: do?

A For the: first: time: fusiom of differentt contactless, digital! techniques:

A Applied] to sculptures of the: State Collections:Dresdem and Minsterr Freiburg;

A Developmentt of webbased consolidated! 3D-Madels:

A Knowledge-Transfér
- Layer concept: fon visualisatiom of differentt data: sources
- 3D centered! annotationn

A Developmentt of a 2D/3D wark: statiam witth floating; image display
- Emergence of 3 D-contents:imfront\t of mamnitonr
- Connectiom t@ 3D-annotationn system (hybrid! visualisatiom)
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Situatiom of tedayy

A high resolution 3D-models [ A consolidated 3D-Models
A providing information
A digital data from A from inside the object
A optical A about material compostion
A acoustic A about existing damages

A elektromagnetic A no standardised data
methods A limited accessto original data

Consolidated 3D-visualisation for presentation and interaction
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Which digital! methodss have been applied! and have been
coupledi!?

A 3D-Digitalisationn Dautematicallyy and manuaily
(surface:, geometryy, texture: and reflection behaviourr)

A confogcall, high resolutiom micrescopy (nm resolutionm for detection of
paint: residues)

A Tera-Hertz-Technology, (Woedem sculptures, humidity, contentt inside)

A mobile: ultrasoenic: tamagraphyy (shortening; the: recording; time:formn days
to minutes:)

A and materials research
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Challenges in 3 D digitalisationn

©,

3D

COFORM

[ Digitization [h] Postprocessingn] (Study: IGD & Victoria & Albert Museum, 2010)




CultiLab 3 D bauteamatedd 3D scanning; of objects:

2" | Creative | @
Europe " ‘ e

EUROPA
NOSTRA

A Cultl.ab3D fastest, contactléss mass
digitalisation iconveyor-beltin the he
worlad

A Accuracy in sub mm) range-

A reflectingsurfdecesalsoopossibies
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European Union Prize for Cultural Heritage/
Ete Europa Nostra Awards




Optical;, contactless recordingy of big) objects:

Coupling of information from Recording of surface with Recording of surface with digital
positions und images results in scanner; voids with endoscope reflex camera
3D-image of an object
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From digital! modell te# 3D copy

Sculpture: Dresdner Knabe: und finial! framm Minsterr in Freiburg;

9

Point cloud DSeveraI » ‘
tera bytes of data 3D-model

h

Point cloud and resulting model Model, textured model original 3D-model + 3D replica
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Sculptures from Dresden and their digital twins of 4 different materials

Dresdner Knabe (500 BQ)

Amazone Mattei (modern copy) Egyptian relief (2500 v. Chr) Pieta from Mohorn (unk.)

(157 x 53 x 51 cm), marble _
(204 x 75,5 x 88 cm), plaster (87 x 45 x 17 cm), lime stone (101,5x 75 x 41 cm), wood

Surface texture , defects in _ o . _
material Different materials inside, wall Original paint beneath surface Worm damage, compostion ,

thickness of casts individual fragments



Tera-Hertz technolagyy makes the: invisible: visible P
example: Egyptiam relief’ fragmentss
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The first: prototypec P mobile: ultrasonic: tamographyy

Scanring with maximum 24 transducers and atomatic position acquisition

Disadvantage - too rigid for most applications
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The second proetotypeec Dwithh flexible= scan belt:

Scanbelt with maximum 64 transducers
and fast wireless position acquisition

b : - .
Ultrasonic to mography at Dresdner Knaben (still manually done)
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Dry couplinggof ultrasonicitransducerdor culturaliral
heritage=materials' s witthhighlacousticic impedance:

Ultrasonic gel for
medical diagnostics and
anti reflective coating

For heritage materials ?

https://www.praxisdienst.de/Diagnostik/Fachspezifische+Diagnostik/Ultraschall/Ultraschallgel+Zubehoer/?ldtype=grid&_artperpag e=20
https://www.iof.fraunhofer.de/de/presse  -medien/pressemitteilungen/2012/ausgezeichnete_forschungaufderoptatec.html
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Developmentt of a dry couplii
based on nanotechnology suit

omponent
al heritage

Tailor made coupling based on
speciality polymer allows optimal

3 ultrasonic intensity and residue free
'- removal
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