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INTRODUCTION 

• AI and art 
(1) AI is used in the process of analyzing existing art, or 
(2) AI is used in the process of creating new art. 
• The use of AI 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 AI of ART. 



UNDERSTANDING ART WITH AI 
• Art Collections as Data Sources 



Art Dataset





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 AI in Art.

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

Source: https://developersbreach.com/convolution-neural-network-deep-learning/

https://developersbreach.com/convolution-neural-network-deep-learning/


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

• Deep learning and AI 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


Object Detection 
and Similarity 
Retrieval 

• 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 
can retrieve paintings containing 
these objects with success.

• One of the main practical goals of 
computational methods for 
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 

• An increased 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

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_fig1_326626330

https://www.researchgate.net/figure/Overview-of-the-proposed-BibleVSA-dataset-On-the-left-a-sample-page-from-the-Borso_fig1_326626330


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

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?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

https://neptune.ai/blog/graph-neural-network-and-some-of-gnn-applications
https://arxiv.org/pdf/1812.08434.pdf


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

Garcia et al.  presented a novel dataset AQUA, which 
consists of automatically generated visual- and knowledge-
based question-answer pairs.

Apart from VQA, a few recent works addressed the task of 
image captioning where the goal is to automatically 
generate accurate textual descriptions of images. 

Sheng and Moens  introduced image captioning datasets 
referring to ancient Egyptian and Chinese art and employed 
an encoder-decoder framework for image captioning where 
the encoder is a CNN and the decoder is a long short-term 
memory (LSTM) network. 



Knowledge 
Discovery in Art 
History 

Particularly important in advanced computational 
analysis of art is a collaboration between different 
disciplines, especially computer science and art 
history. 

Due to practical difficulties, cross-domain 
knowledge gaps, or animosity toward the increasing 
trend of quantification in humanities research.

research criteria are becoming more rigorous and 
computational methods are not being used only 
because it is fashionable but because they can 
provide truly novel methodological extensions  



Aesthetics and Perception 

• 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

https://github.com/Bin-ary-Li/JenAesthetics
http://saifmohammad.com/WebPages/wikiartemotions.html


CREATING AI 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.” 



Elgammal et al.  introduced AICAN—an AI creative adversarial network. In their work, they argue that 
if a GAN model is trained on images of paintings, it will just learn how to generate images that look 
like already existing art, and in a similar manner as the NST method, this will not produce anything 
truly artistic or novel. 

In January 2021, OpenAI presented a 12-billion parameter network called DALL·E trained to generate 
images from text descriptions, using a large dataset of text-image pairs.

Radford et al. introduced the CLIP (Contrastive Language-Image Pre-training) model that was trained 
using 400 million image-text pairs collected from the internet. 

The CLIP model with other generative models to guide the generative latent space search, such as 
BigSleep and DeepDaze. 



The Contemporary AI Art Scene 

Since October 2018, when the AI 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 AI 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 
AI 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 AI Art works can be understood as results of sampling the 
“latent space.” Perhaps the most novel aspect of AI 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 AI 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 AI 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 AI artwork. 

The problematic aspects of the “Portrait of Edmond Belamy” regarding authorship, 
authenticity, and other important aspects of AI 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 unique and not exchangeable like-for-like. 

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



Perception of AI Art 

One of the major arguments for labeling generative AI 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 AI 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 AI 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 AI 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 AI development, this paper provided more clearly process and mindset to 
catch up with complex AI ART. Digitalized the art in combination and rethink the art through AI models in 
some successful models. 



A rabbit in sky










