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ABSTRACT:

The advantages of global digitalization are evident also in the context of research in Art History and, more generally, in Visual Studies. 
Never before pictorial information about, and scholarly texts on, artworks were accessible to such a wide user community, a fact 

which in itself carries the flavour of democratization. Before, a considerable amount of effort and material 

investment by a lucky few were necessary to obtain the same status of knowledge.

Along with accelerating provision of relevant information, the technology also facilitates cross-linking specific aspects of art and 
research on it, for example on the level of iconographical indices.

The rapid enhancement of evolving data bases promoted these tools to a key pillar of research, and this implies the risk of distortion 
of scholarly knowledge towards „digitalizable facts“ at the expense of other crucial messages conveyed by art, e.g. through stylistic 
aspects, thus creating „blind spots“ and even factual errors in the total view of art history and cultural studies in general. 



Digitalization: positive effects, but also risks and side effects 
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HISTORY OF ART
-> MATERIAL CULTURE

HISTORY OF ART
-> VISUAL STUDIES

social reality grounded in the objects and architecture that surround 
people. It includes the usage, consumption, creation, and trade of objects as 
well as the behaviors, norms, and rituals that the objects create or take 
part in …

https://www.amazon.de/World-History-Timeline-Schofield-Sims/dp/0721709419/ref=sr_1_1%3Fkeywords=zeitleiste+poster&qid=1579448560&sr=8-1
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https://medium.com/datadriveninvestor/machine-learning-generated-artwork-auctions-off-
for-432-500-c377be74146f
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https://medium.com/datadriveninvestor/machine-learning-generated-artwork-auctions-off-
for-432-500-c377be74146f

open-source code written by Robbie Barrat of Stanford. 
Like most true artists, he didn’t see any of the money, 
which instead went to the French company, Obvious.
https://pathmind.com/wiki/generative-adversarial-network-gan

https://medium.com/datadriveninvestor/machine-learning-generated-artwork-auctions-off-for-432-500-c377be74146f
https://github.com/robbiebarrat/art-DCGAN
https://pathmind.com/wiki/generative-adversarial-network-gan


1. GAN = Generative Adversarial Networks (Geometric Deep Learning)



https://futurezone.at/science/ki-erschafft-gesichter-von-
menschen-die-es-nicht-gibt/400408952

pose, hair, face type 

facial features, eyes

color scheme

Generative adversarial network (GAN) 
machine learning system, invented by Ian Goodfellow et al 2014
unsupervised learning, semi-supervised learning, fully supervised learning, reinforcement learning

“For example, a GAN trained on photographs can generate new photographs that look at least superficially authentic to human 
observers, having many realistic characteristics.”

https://en.wikipedia.org/wiki/Generative_adversarial_network
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Generative adversarial network (GAN) 
machine learning system, invented by Ian Goodfellow et al 2014
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Two neural networks contest with each other in a game.

https://medium.com/activating-robotic-minds/understanding-generative-adversarial-networks-4dafc963f2ef
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Generative adversarial network (GAN) 

https://en.wikipedia.org/wiki/Generative_adversarial_network

Two neural networks contest with each other in a game.

training set 
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Generative adversarial network (GAN) 

https://en.wikipedia.org/wiki/Generative_adversarial_network

Two neural networks contest with each other in a game.

training set 

the Generator learns to generate new data with the 
same statistics as the training set.
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Generative adversarial network (GAN) 

https://en.wikipedia.org/wiki/Generative_adversarial_network

Two neural networks contest with each other in a game.

Given a 
training set, 

discriminative network evaluates them, 
i.e.: distinguishes candidates produced by the 
generator from the true data distribution

The generative network's training objective is to increase the error rate of the 
discriminative network (i.e., "fool" the discriminator network by producing novel 
candidates that the discriminator thinks are not synthesized (are part of the true 
data distribution)

https://en.wikipedia.org/wiki/Generative_adversarial_network
https://en.wikipedia.org/wiki/Neural_network
https://en.wikipedia.org/wiki/Discriminative_model


https://www.nextrends.org/blog/2019/8/21/inclusion-in-ai-a-global-perspective

-> persons who don‘t exist …

https://www.nextrends.org/blog/2019/8/21/inclusion-in-ai-a-global-perspective


http://geo-dl.compute.dtu.dk/presentations/gudmundur1/gans.html#/ 10 3, 2018

http://geo-dl.compute.dtu.dk/presentations/gudmundur1/gans.html


sold in 2018
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Holger Simon (Köln),

Formal analyses might by obsolete within short time …*)

https://www.belvedere.at/das-kunstmuseum-im-digitalen-zeitalter-2020

*)

https://www.belvedere.at/das-kunstmuseum-im-digitalen-zeitalter-2020


https://www.nextrembrandt.com

https://www.nextrembrandt.com/


https://robohub.org/ai-deep-learning-and-3d-printing-produce-the-next-rembrandt/
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https://news.microsoft.com/europe/features/next-rembrandt/
https://www.artmarket.guru/le-journal/technology/artificial-intelligence-creates-art/

Rutgers University, The State University of New Jersey
Microsoft-Software: Modification of GAN

https://news.microsoft.com/europe/features/next-rembrandt/
https://www.artmarket.guru/le-journal/technology/artificial-intelligence-creates-art/


http://geo-dl.compute.dtu.dk/presentations/gudmundur1/gans.html#/ 10 3, 2018

Fakes were produced from the Antique Era on …
by analog methods

http://geo-dl.compute.dtu.dk/presentations/gudmundur1/gans.html


http://geo-dl.compute.dtu.dk/presentations/gudmundur1/gans.html#/ 10 3, 2018

https://de.wikipedia.org/wiki/Wolfgang_Beltracchi
Wolfgang und Helene Beltracchi

2010 
arrested

2011 
sentenced: 6 
years prison

http://geo-dl.compute.dtu.dk/presentations/gudmundur1/gans.html
https://de.wikipedia.org/wiki/Wolfgang_Beltracchi


“Red painting with horses”, 2006 sold by Auction house Lempertz in Cologne for 2.4 Mio. 
Euro – the most expensive Campendonk ever, a fraud! 
(„Rotes Bild mit Pferden“ 2006 beim Kölner Auktionshaus Lempertz für 2,4 Mio. Euro 
versteigert worden – der teuerste Campendonk aller Zeiten, ein Schwindel)
http://www.rheinische-art.de/cms/topics/der-blaue-reiter-und-das-rote-bild-mit-pferden-der-rheinische-expressionist-heinrich-
campendonk.php

http://www.rheinische-art.de/cms/topics/der-blaue-reiter-und-das-rote-bild-mit-pferden-der-rheinische-expressionist-heinrich-campendonk.php


Decision:

Format: horizontal format (landscape  format)

Material: canvas, oil

Topic: landscape, forest, animals, houses

Style: Heinrich Campendonk

Colors: bright



1. GAN = Generative Adversarial Networks (Geometric Deep Learning)

gender, pose, hair, face type 

facial features, eyes

color scheme



Format: horizontal format (landscape format)

Material: canvas, oil

Topic: landscape, forest, animals, houses

Style: Heinrich Campendonk (1889-1957)
The Blue Rider (Der Blaue Reiter) ,Munich; German Expressionism, 
Cubism …

Bright



training set 







= Art experts





Max Ernst, 1920ies



Max Ernst

training set 
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Werner Spiess
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Werner Spiess









frottage



frottage

brass rubbing



https://www.wired.com/beyond-the-beyond/2018/01/max-
ernst-demonstrating-surrealist-technique-frottage-english-film/

https://www.wired.com/beyond-the-beyond/2018/01/max-ernst-demonstrating-surrealist-technique-frottage-english-film/


Werner Spiess



Ad GAN: SUBTOTAL

RELATION

GAN and Art Production:
GAN is modeled along the lines of the production of art (fakes) 



As the story goes, Zeuxis (5 century BC) could not find a 
woman beautiful enough to pose as Helen, the most 
beautiful woman in the world, so he selected the finest 
features of five different models to create a composite 
image of ideal beauty.[2]
https://en.wikipedia.org/wiki/Zeuxis

https://en.wikipedia.org/wiki/Zeuxis
https://en.wikipedia.org/wiki/Zeuxis


Ad GAN: SUBTOTAL

RELATION

GAN and Art Production:
GAN is modeled along the lines of the production of art (fakes) 

POTENTIAL

Huge potential in the fields of photo- and movie production (fashion photography, advertisement etc., post processing of films)
May support future art forgers
Instruction for art experts (“art historians”) about the necessity of sharpening their „surgeon’s cutlery“
-> to achieve an equilibrium between the deep learner „generator” (forger) and the ?-learner „discriminator“ (art expert)

CONSTRAINS
Even if the generator is able to work perfectly in a special style, it must still be fed and supervised by art experts
The computer on its own is not able to understand 
- the deeper meaning od style
- the motivation behind a style 
- the development of an artist

-> artists are driven by their longing of improvement, i.e.: they criticize the tradition/ teachers/ colleagues/ their own earlier works … political and social 
situations, gender & race discrimination (for example by taking part in the post colonial discourse) etc.
-> they permanently try to improve =>  a battle against everything and everyone, especially against one’s own education & consciously or unconsciously 
adopted values etc.



ABSTRACT:

The advantages of global digitalization are evident also in the context of research in Art History and, more generally, in Visual Studies. 
Never before pictorial information about, and scholarly texts on, artworks were accessible to such a wide user community, a fact 
which in itself carries the flavour of democratization. Before, a considerable amount of effort and material investment by a lucky few 
were necessary to obtain the same status of knowledge.

Along with accelerating provision of relevant information, the technology also facilitates cross-linking specific aspects of art and 
research on it, for example on the level of iconographical indices.

The rapid enhancement of evolving data bases promoted these tools to a key pillar of research, and this implies the risk of distortion 
of scholarly knowledge towards „digitalizable facts“ at the expense of other crucial messages conveyed by art, e.g. through stylistic 
aspects, thus creating „blind spots“ and even factual errors in the total view of art history and cultural studies in general. 
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Neural Style Transfer & Neural Doodles
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Neural Style Transfer & Neural Doodles

The computer on its own is not able to understand 
- the deeper meaning of style
- the motivation behind a style 
- the development of an artist
Van Gogh: Non-Spatial-Concept! Coarse styles, middle styles, fine styles

https://devpost.com/software/neural-style-transfer
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https://de.wikipedia.org/wiki/Loving_Vincent
https://www.youtube.com/watch?v=CGzKnyhYDQI

https://de.wikipedia.org/wiki/Loving_Vincent
https://www.youtube.com/watch%3Fv=CGzKnyhYDQI


https://www.awn.com/news/good-deed-entertainment-acquires-loving-vincent-documentary
https://www.cartoonbrew.com/feature-film/loving-vincent-6-facts-first-oil-painted-animated-feature-150443.html

https://www.awn.com/news/good-deed-entertainment-acquires-loving-vincent-documentary
https://www.cartoonbrew.com/feature-film/loving-vincent-6-facts-first-oil-painted-animated-feature-150443.html


https://www.cartoonbrew.com/feature-film/loving-vincent-6-
facts-first-oil-painted-animated-feature-150443.html

https://www.cartoonbrew.com/feature-film/loving-vincent-6-facts-first-oil-painted-animated-feature-150443.html


Ad GAN: SUBTOTAL 2

RELATION

of GAN and Art Production:
GAN is modeled along the lines of the production of art fakes
Moviemakers (artists) learn from the potential of GAN

POTENTIAL

-> nice, touching product …

CONSTRAINS 

The movie-director and some of the artists did not understand 
- the style in a deeper meaning
- Van Gogh: Non-Spatial-Concept! Coarse styles, middle styles, fine styles

- the motivation behind a style 
- the development of an artist



Holger Simon (Köln),

Formal analyses might by obsolete within short time …

https://www.belvedere.at/das-kunstmuseum-im-digitalen-zeitalter-2020

NO!! THE OTHER WAY ROUND!! 

https://www.belvedere.at/das-kunstmuseum-im-digitalen-zeitalter-2020
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1. GAN = Generative Adversarial Networks (Geometric Deep Learning)
2. Visualization
2.1 VR (Virtual Reality)
2.2  AR (Augmented Reality)



https://www.italien-mag.de/2015/03/arena-der-gladiatoren-das-kolosseum-in.html
https://www.youtube.com/watch?v=8sLy5VCMuKM

https://www.turbosquid.com/3d-models/3d-reconstruction-roman-colosseum-1197814

https://www.italien-mag.de/2015/03/arena-der-gladiatoren-das-kolosseum-in.html
https://www.youtube.com/watch%3Fv=8sLy5VCMuKM
https://www.turbosquid.com/3d-models/3d-reconstruction-roman-colosseum-1197814


https://www.oeaw.ac.at/ikm/forschung/architektur-repraesentation-und-staedtische-oeffentlichkeit/wiener-hofburg-3d-quellenspeicher/

Project management: Dr. Richard Kurdiovsky
Cooperation: ÖAW + TU, Vienna

https://www.oeaw.ac.at/ikm/forschung/architektur-repraesentation-und-staedtische-oeffentlichkeit/wiener-hofburg-3d-quellenspeicher/




Axel Sabitzer, Master thesis University of Vienna, 2018 
(Supervision: Martina Pippal):

Klosterneuburg, abbey church, pulpit, reconstruction, lighting ….



Seminar “A Separate Antiquity for Each One“
„Jedem seine Antike“
Summer Term 2015

1865-68 Reopening as “Albertina Modern“ March 12, 2020

paper by Petra Schönfelder ->



Petra Schönfelder, BA: 3D modelling of an exhibition hypothesis at Künstlerhaus Vienna, 2015 (Seminar: Martina Pippal)



trompe l'oeil = deceive the eye









Material character/ representation of 
the material



















1. GAN = Generative Adversarial Networks (Geometric Deep Learning)
2. Visualization
2.1 VR (Virtual Reality)
2.2  AR (Augmented Reality)



https://audiowien.at/portfolio-item/artivive-multimedia-audio/

Download  the free ARTIVIVE-App on your smartphone and try!

https://audiowien.at/portfolio-item/artivive-multimedia-audio/


Paul Delvaux, 
Landscape with Lanterns, 
1958
Albertina Museum

Download  the free 
ARTIVIVE-App on your 
smartphone and try!

https://www.pinterest.com.au/albertinamuseum/


Albrecht Dürer,
Feldhase, 1502
Albertina Museum

Download  the free
ARTIVIVE-App on your
smartphone and try!

https://www.pinterest.com.au/albertinamuseum/




ARTIVIVE-software 
detects: that is not 
the original by
Albrecht Dürer!

Download  the free
ARTIVIVE-App on your
smartphone and try!



Current cooperation 

Belvedere Museum, Academy of Fine Arts, Vienna & students of the Department f Art History, University of 
Vienna & ARTIVIVE

Presentation: January 30, 2020, 8–10am, Belvedere Research Center



https://checkinrome.net/domus-aurea-visit-at-the-archaeological-restoration-site-with-virtual-reality/

https://checkinrome.net/domus-aurea-visit-at-the-archaeological-restoration-site-with-virtual-reality/


https://www.youtube.com/watch?v=Au_UpzhzHwk

AR: Mona Lisa/ Louvre:

https://www.youtube.com/watch%3Fv=Au_UpzhzHwk


AR: Domus Aurea, Emperor Nero, 64 CE

https://www.cbsnews.com/news/virtual-reality-recreates-roman-ancient-sites-domus-aurea-emperor-nero-
palace/

https://www.cbsnews.com/news/virtual-reality-recreates-roman-ancient-sites-domus-aurea-emperor-nero-palace/


Ad VR/ AR: SUBTOTAL

POTENTIAL

…

DEMOCRATISATION

No academic background information is necessary
Could be set up/ enjoyed everywhere, if the right electronic triggers are installed (also at the Orlando airport, in the Shanghai subway …)

CONSTRAINS

More entertainment, than information
The screen(s) between the artwork and the onlooker
-> visitors don’t see the real artwork anymore

-> Why traveling? The flair of the very site cannot be felt anymore
Instead of the “aesthetics of the ruins“ a perfect world in „game aesthetics“ is provided/consumed

Mona Lisa etc.: Only focus on the question of naturalism: how realistically is something/someone painted

AR is not able to make understandable 
- the style in a deeper meaning
- the motivation behind a style 
- the development of an artist
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https://einbaende.digitale-
sammlungen.de/Prachteinbaende/Clm_14000_Einband_Hauptaufnahme

https://einbaende.digitale-sammlungen.de/Prachteinbaende/Clm_14000_Einband_Hauptaufnahme




… if an (art)work pops up out of nowhere …

Do digital data bases help?

An example:



Sehr geehrte Frau Prof. Dr. Pippal! 
Bei meinen bisherigen Recherchen zur zeitlichen Zuordnung und zum 
Darstellungsmotiv eines Marmorreliefs war ich bisher wenig erfolgreich und wende 
mich, auf Empfehlung von Herrn Dr. Harl, der es anhand der Fotos dem Historismus 
zuordnet, mit der Frage an Sie, ob Sie mir weitere Informationen dazu geben 
kˆnnen. Gegeben Falls w‰re ich auch an einer Expertise interessiert.  
 
  
 
Die wichtigsten Daten vorab: 
 
Figurales Marmorrelief ca. 42x124x10cm, rahmenm‰flig aufgegliedert in drei 
verschiedene menschliche Gruppenmotive. Material: weifler Marmor (vermutlich 
Thassos-Marmor) 
 
  
 
Nach Auskunft des K¸nstlerverbandes ÷sterreichischer Bildhauer (Martin 
Schmeiser) ist die Darstellung von lediglich 10 Aposteln im rechten Bildrelief 
bemerkenswert, die eine fr¸hchristliche zeitliche Einordnung nahelegt. Dies 
w¸rde auch mit den Bearbeitungsspuren (Bohrtechnik) ¸bereinstimmen und eben so 
zur m¸ndlichen Auskunft des Kunsthistorischen Museums (Dr. Manuela Laubenberger) 
1-2 Jhd. passen.  
 
 
 
Von Seiten der Universit‰t Wien, Institut f¸r Kunstgeschichte (OR Dr. Friedrich 
Pollerofl) wird kein Zusammenhang mit dem Hause Habsburg gesehen, ebenso ist kein 
derartiges Objekt aus der Hermesvilla bekannt. 
 
  
 
Seitens des Bundesdenkmalamtes (Mag. Angelina Pˆtschner) ist eine automatische 
Schutzstellung nicht geplant. 
 
  
 
Anbei ¸bersende ich Ihnen einige Fotos des Marmorreliefs. 
 
 
 
Mit der Bitte um R¸ck‰usserung unter pnr@aon.at verbleibe ich 
 
mit freundlichen Gr¸flen 
 
 
 
Norman Ruschka 
 

2011
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If that happened not 2011, but 2020 …



Pattern recognition

Ø stone
Ø relief



Pattern recognition:

Proposed comparable works: 



Egypt, commemorating the 36 years of reign of 
King Amenhotep III, Ancient Egypt. Ancient 
Egyptian, New Kingdom, 18th Dynasty, c. 1391-
1351 BC. (Photo by: Werner Forman/Universal 
Images Group via Getty Images)



Stone relief King Barrakib and his scribe, 8. c. 
BC, Near East (Vorderasiatisches) 
MuseumBerlin

https://st2.depositphotos.com/4021225/9580/i/950/depositphotos_95801182-stock-photo-stone-relief-king-barrakib-and.jpg


Relief, Borobudur Temple, Indonesia, begun 
750 CE 

https://www.google.com/url%3Fsa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjBieeil43nAhXEhqQKHfynC6UQjhx6BAgBEAI&url=https:/www.deviantart.com/ted-kw/art/Relief-at-Borobudur-Temple-1-Indonesia-439077812&psig=AOvVaw2nLE3eU8eRqBIsU-OwJyrt&ust=1579437361546988


relief of the duce at the tax office in 
Bolzano/Bozen, Alto Adige, Sud Tirolo/ South 
Tyrol/ Italy



Roman relief of a ship, 2nd c. CE ?





Beyond the recognition of material and the sculptural technique, 
the widespread suggestions by „google“ are obviously made via the keywords 

„relief“ and „stone“; 
pattern recognition does not work in this very case 



https://www.amazon.de/World-History-Timeline-Schofield-Sims/dp/0721709419/ref=sr_1_1?keywords=zeitleiste+poster&qid=1579448560&sr=8-1

25.000 v. Chr.

HISTORY OF ART
-> VISUAL STUDIES

HISTORY OF ART
-> MATERIAL CULTURE

https://www.amazon.de/World-History-Timeline-Schofield-Sims/dp/0721709419/ref=sr_1_1%3Fkeywords=zeitleiste+poster&qid=1579448560&sr=8-1


MP-proposal: Salerno, about 1200 
Question: original ? / copy ?

-> trip to Gänserndorf







… owner tells me 
another proposal by 
an expert:

relief shoes Henry II. 
King and Emperor of 
the Roman Empire 
(1002– 24)

2011



Egyptian Joseph (Gen 37–50), scenes lacking …





< Salerno, pulpit, c. 1200







< Rome, S. Clemente, choir stalls, 12th Century















Pattern recognition

Ø stone
Ø relief

Ø Egyptian Joseph



Pattern recognition

Ø stone
Ø relief

Ø Egyptian Joseph (verbal description)



https://www.bibel
wissenschaft.de/wi
bilex/das-
bibellexikon/lexiko
n/sachwort/anzeig
en/details/josef-
josefsgeschichte/c
h/76a43f072c43c7
9f094d96180b0cf2
09/

https://www.bibelwissenschaft.de/wibilex/das-bibellexikon/lexikon/sachwort/anzeigen/details/josef-josefsgeschichte/ch/76a43f072c43c79f094d96180b0cf209/










Ad VR/ AR: SUBTOTAL

POTENTIAL

Great!

DEMOCRATISATION

Yes!!!
(no traveling, no financial support necessary …)
NECESSITY: Link the Databanks, inform f. ex. About VR-reconstructions …

CONSTRAINS

Databanks work on different software programs
Copyright!!!

Methodological skills and knowledge of art works are indispensable
For several questions the knowledge of the original work is indispensable
For experts: still a lack of unified terminology

Laymen produce a lot of nonsense, because the information seem to be accessible

Limited use by works which pop newly





Copyright: Wien Museum



Pattern recognition, cooperation with other institutions

https://www.albertina.at/forschung/zeichnung-
druckgrafik/projekte/historische-druckgrafikbaende/

https://www.albertina.at/forschung/zeichnung-druckgrafik/projekte/historische-druckgrafikbaende/

https://www.albertina.at/forschung/zeichnung-druckgrafik/projekte/historische-druckgrafikbaende/

