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INTRODUCTION

* Al and art
(1) Al is used in the process of analyzing existing art, or
(2) Al is used in the process of creating new art.

* The use of Al in the process of creating visual art was significantly
accelerated with the emergence of generative adversarial networks (GANs)

* The use of the convolutional neural network (CNN) in Al of ART.



UNDERSTANDING ART WITH Al

* Art Collections as Data Sources

Digitization & Archiving

Advanced visual search
Al methods Data analysis




Art Dataset

Dataset Source No. of Images Task

Painting-91 [79] 4k Artist classification

Pandora [49] 8k Style classification

Web Gallery of Art www.wga.hu 40k Artist, style, period classification

WikiArt www.wikiart.org 85k Artist, style, genre classification

Rijksmuseum  Chal- [99] 112k Artist, material, type classification

lenge

Art500k 92] 550k Artist, genre, style, event, histori-
cal figure retrieval

OmniArt 327 2M Artist, style, period, type, iconog-

raphy, color classification/object
detection



ArtDL

PRINTART
Paintings

Face Paintings
Iconart

VisualLink

Brueghel dataset
IconClass Al Test Set

SemArt

Artpedia
BibleVSA

AQUA

ArtEmis

WikiArt Emotions

MART
JenAesthetic

42k
1k
8.6k
14k
6k
38.5k
1.6k
87k

21k
3k

2.3k
21k
81K
4.1k

500
1.6k

Iconographic classification
Object/pose retrieval

Object retrieval

Face retrieval

Iconographic object detection
Visual link retrieval

Visual link retrieval

Iconographic classifica-
tion/multimodal tasks

Multimodal retrieval

Multimodal retrieval

Multimodal retrieval

Visual question answering
Multimodal sentiment analysis
Sentiment analysis/emotion classi-
fication

Sentiment analysis

Aesthetics quality assessment



Automated Classification of Artworks

» Categories such as artist, style, or genre. These had been studied and identified art in some essential
elements which become the deep learning variances to the Al in Art.

 Used CNN as the deep learning model to enable the art variable for dependence in which to
construct the Art through Al or deep learning system.

Convolution Neural Network (CNN)

Input - Output
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+ + +
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Probabilistic
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Feature Extraction Classification

Source: https://developersbreach.com/convolution-neural-network-deep-learning/
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https://www.image-net.org/index.php

* Deep learning and Al models go through the ImageNet database to learn the
graph style and identify the learning process and results in different phases for
perspective identification in variance.


https://www.image-net.org/index.php

* The use of deep neural networks
shows promising results in exploring
the content of artworks and
automatically recognizing objects.

As the pioneering works in this area,
CNN features from natural images

O bJECt DEte Cth n can retrieve paintings containing

these objects with success.

and S|m||ar|ty One of the main practical goals of

. computational methods for
REtneva | automated content and style
recognition in art images is to build a
smart retrieval system that helps
organize and analyze large
collections of artwork in an efficient

process.




Multimodal Tasks

* Anincreased number of studies have focused on analyzing both visual and textual modalities of
artwork collections. Efforts to map images and their textual descriptions in a joint semantic space

have mostly been made to create multimodal retrieval systems.

* |In particular, Garcia and Vogiatzis [52] introduced the SemArt dataset, a collection of fine-art images associated
with textual descriptions, and applied different methods of multimodal transformation with the goal to map
the images and their descriptions in a joint semantic space.

https://paperswithcode.com/dataset/semart

Title: Still-Life

Author: Willem van Aelst
Type: Still-Life

School: Dutch
Timeframe: 1651-1700

The painting depicts a
still-life with roses, tulips
and other flowers resting
on a ledge. It
demonstrates the
elegance, refinement, and
technical brilliance
cultivated during the
painter's formative years
in ltaly.



https://paperswithcode.com/dataset/semart

Baraldi et al. [8] introduced a new dataset named BibleVSA, a collection of miniature
illustrations and commentary text pairs, to explore supervised and semi-supervised
approaches of learning cross references between textual and visual information in documents.

https://www.researchgate.net/figure/Overview-of-the-proposed-BibleVSA-dataset-On-
the-left-a-sample-page-from-the-Borso figl 326626330
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Stefanini et al. [125] presented the Artpedia dataset where images are
annotated with both visual and contextual descriptions and introduced a
retrieval model that maps images and sentences in a joint embedding space
and discriminates between contextual and visual sentences of the same image.

https://aimagelab.ing.unimore.it/imagelab/page.asp?ldPage=35

Dataset
 The painting depicts an idyllic,  In the foreground, a young man
pastoral scene of a lone young stands upon a rocky precipice with
woman in peasant attire posed for his back to the viewer.
the artist, balancing a stick (likely

her crook) across her shoulders, «/ He is wrapped in a dark green
standing  barefooted in the
foreground.

overcoat, and grips a walking stick in
his right hand.

#

.8 It has been considered one of the
masterpieces of Romanticism and
one of its most representative
works.

x The title is taken from the Southern
French dialect.

x It is currently in the permanent
collection at the Philbrook Museum '
of Art in Tulsa, where it has become
an emblematic image for the
museum.

& x It currently resides in the Kunsthalle
Hamburg in Hamburg, Germany.



https://aimagelab.ing.unimore.it/imagelab/page.asp?IdPage=35

Efthymiou et al. proposed a novel multimodal architecture that integrates graph neural
networks (GNNs) and CNNs to jointly learn visual and semantic-based artistic representations.

https://neptune.ai/blog/graph-neural-network-and-some-of-gnn-applications

Amal Menzli  https://arxiv.org/pdf/1812.08434.pdf
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visual question
answering

(VQA). VQA
refers to the
problem where
given an image
and textual
question,




Knowledge
Discovery in Art
History




Aesthetics and Perception

WikiArt Emotions: An Annotated Dataset of Emotions Evoked by Art

Saif M. Mohammad and Svetlana Kiritchenko = retona Kirtchenko}@nro<rrc gc ca

RESEARCH QUESTIONS

« what makes art evocative?

+ how does art convey different emotions?

« what attributes make a painting well liked?

+ how much does the title of an art impact its
emotional response?

« what is the extent to which categories of
art evoke consistent emotions?

THE WIKIART EMOTIONS DATASET

www.saifmohammad.com/WebPages/wikiartemotions.html

Annotated 4,105 pieces of art for emotions

evoked, amount liked, whether they depict a face

« 10 people per item, crowdsourcing

« 4 styles: Renaissance, Post-Renaissance, Modem,
Contemporary

« 22 categories: Impressionism, Figurative art, Realism, etc.

NC-CN3C

National Research Council Canada

APPLICATIONS

« search paintings evoking the
desired emotional response

. ically detect
evoked by paintings

+ automatically transform paintings

« identify what makes paintings
evocative

THE SOURCE OF THE ART EMOTION ANNOTATIONS

% ; .20 Fi e o ot LABEL AVERAGE ART
WikiArt.org: 151,151 pieces of art;
10 art styles; 168 style categories « select all that the art brings to mind DISTRIBUTION RATINGS

+ notable art in each category is
shown in a Featured page

+ annotate image, title, art (image, title)

4 out of 10 say emotion present

-3 (disiike a lof) to 3 (like a lot)

Positive Emotion Distribution % Avg. Art Ratings (by fine emotion)

« selected ~200 items from each of = 130

the featured pages of 22 categories i "uasm o Cestany

humility, modesty, unpretentiousness, or simpiicity 1200

Style love or affection 8.10
Contemporary Art: ~2000 pieces A e or 590

e trust, admiration, respect, dignity, or honor 2150
Modern Art: ~60,000 pieces Negative

Impressionism, Expressionism, Post-impressionism, 130

Surrealism, Abstract Expressionism, Cubism, Pop Ar anger, annoyance, or rage 2

Abstract Art, At Informel, Color Field Painting, Neo- arrogance, vanity, hubris, or conceit 190

Expe Gc Resflam, Lysical Abskaction disgust, dislike, indifference, or hate 170
Post-Renaissance Art: ~ 35,000 pieces four, i 1020

, anxiety, vuinerability, or terror

Realism, Romantosm. Baroque, Neoclassicism

Rococo pessimism, cynicism, or lack of confidence 1.10
Renaissance Art: ~6,000 pieces regret, guilt, or remorse 030

Northern Renaissance, High Renaissance, Early sadness, pensiveness, loneliness, or grief 820

Renasssance ‘shame. humdiaton. or disgrace 070

Other or Mixed
0.10
- Title: Mona Lisa anticipation, interest, curiosity, suspicion, vigilance 1540
Vane 4204

disagreeableness, defiance, conflict, or strife

020

Different aspects of visual perception have been studied
by psychologists for a long time and have in recent years
become a rising subject of interest within the computer
vision and deep learning community.

Developing quantitative methods for analyz- ing subjective
aspects of perception is particularly challenging in the
context of art images.

Amirshahi et al. introduced the JenAesthetics dataset, a
datasets of artwork images labeled with subjective scores
of aesthetic evaluation. https://github.com/Bin-ary-
Li/JenAesthetics

Mohammad and Kiritchenko [102] introduced WikiArt
Emotions, a dataset of paintings that has annotations for
various emotions evoked in the observer.
http://saifmohammad.com/WebPages/wikiartemotions.ht
ml
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CREATING Al ART

Technological Milestones

Neural style transfer (NST). This method was introduced in the highly influential work of Gatys et al. that
demonstrated the successful use of CNNs in creating stylized images by separating and combining the
image “content” and “style.”

GAN (2014) DALL-E & CLIP (2021)

AICAN (2017)
TEXT PROMPT

Al generated images:

s ton
AT






The Contemporary Al Art Scene

Since October 2018, when the Al artwork “Portrait of Edmond Belamy” produced
by the Obvious collective was sold at an auction by Christie’s for $432,500 [27],
there has been an increasing interest for Al Art but also a growing need to discuss
key aspects of this new movement in the contemporary art scene.

(1) Obvious, Portrait of Belami.
(2) Mario Klingemann, Memories of Passersby I.

(3) Sofia Crespo, Neural Zoo.

(4) Robbie Barrat, Nudes.
(5) Scott Eaton, Humanity (Fall of the Damned).

(6) James She, Keep Running.




https://www.dgp.toronto.edu/~hertzman/

* Aaron Hertzmann presents the context of visual art history in his essay
“Can Computers Create Art?”. In his article, he draws parallels between
Al Art and the invention of photography which explores the evolution of

collaboration between art and technology in filmmaking, 3D computer
animation, and procedural artwork.

* The current Al Art works can be understood as results of sampling the

“latent space.” Perhaps the most novel aspect of Al Art is this possibility

to venture into that abstract multi-dimensional space of encoded image
representations.


https://www.dgp.toronto.edu/~hertzman/

Machine Autonomy and the Role of the Artist

“The recent GAN-produced artworks use Al as a tool, whereas the creative
process is primarily dependent on the artist’s pre- and post-curatorial actions.”
The process of the art dataset and the deep learning models combined with the
signature with the texture.

Hertzmann indicates “that Al algorithms are not autonomous creators and will
not be in the foreseeable future. They are still just tools, ready for artists to
explore and exploit.” “Computers Do Not Make Art, People Do”



Authorship Copyright, and Ethical Issues

The case of Christie’s Belamy auction revealed many issues regarding the questions of
authorship and copyright, as well as raised general discussions on the ethical considerations
that have to be taken into account during production, promotion, and sale of an Al artwork.

The problematic aspects of the “Portrait of EdAmond Belamy” regarding authorship,
authenticity, and other important aspects of Al Art.

CryptoArt, which led to a great expansion of the so-called crypto art market that is based on the
use of blockchain technology.

The non-fungible token (NFT) into the digital art market. NFT is a type of cryptocurrency that

differs from other cryptocurrencies by being unigue and not exchangeable like-for-like.

The digital artist Beeple “Everydays: The First 5000 Days” sold
for more than $69 million



Perception of Al Art

One of the major arguments for labeling generative Al systems as creative was the fact that the
work they produced was indistinguishable from human-made art and perceived as surprising,
interesting, or aesthetically pleasing by a larger number of people.

However, even if Al systems can, or will in the future, produce convincing artworks that resemble
human-made art, that does not necessarily imply that the system itself should be perceived as
truly autonomous or creative.



CONCLUSION AND FUTURE OUTLOOK

From the perspective of computer vision, there are still many practical challenges that need to be
solved to assist researchers work- ing on cultural digital archives. In particular, those are problems
related to annotation standards, advanced object detection and retrieval, cross-depiction,
iconographic classification, multimodal alignment, and image understanding.

Furthermore, it is evident that the increasing use of Al technologies in the creation of art will have
significant implications regarding the questions related to authorship, as well as on our human
perception of art.



Connection

* This paper provides clear Art with Al and historical enhancement.
* With the art dataset and the data in signature with various considerations to define the ART.
 With CNN and GNN in deep learning to construct the art symbols in various methods.

Comments

With the starter of ART with Al development, this paper provided more clearly process and mindset to
catch up with complex Al ART. Digitalized the art in combination and rethink the art through Al models in
some successful models.
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