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[Tporiec TexHIYHOI TBOPYOCTI 3AIHCHIOETHCS Cy0’€KTOM IUISIXOM Jii Ha 00’€KT 3 METOIO
OTPUMaHHS OYIKYBAaHOTO MPHUHIIUIIOBO HOBOTO KOPHCHOIO pe3yiabTaTy — Marepiali3oBaHOro
NpoAyKTy TBOpyocTi. Lleil mporec BTIIIOE IHTEIEKTYalbHO-IPAKTHYHY iSUIBHICTH JIOJAWHH, IO
MOJISITa€ B TAKOMY OIEpPYyBaHHI MOHATTIMH 1 00pa3aMu TEXHIYHHUX 00’ €KTIB 1 IPOIIECIB, BKIFOYCHUX
B IIpO0OJIeMy, SIKi B pe3yJbTaTi Jal0Th MPUHIUIIOBO HOBI pimeHHs. [IpoxykToM TeXHIYHOT TBOPUYOCTI
€ CTBOPCHHSI PUHIIUIIOBO HOBUX 00’ €KTIB TEXHIKH 1 CLIOCOOM i CTBOPEHHSI 1 3aCTOCYBAaHHS.

[epmri cnipoOu 3po3yMiTH TPOOJIEMY TBOPYOCTI 3a JOMOMOTor0 crii Jlyxy MOKHA 3HAUTH
Bke B (pimocodii crapomaBuboi ['pertii. [ImaTon BBaxas, 1110 TBOPYICTh 3aCHOBAaHA Ha CBITOBIH JyIIIi.
Bin BuninmB aa tunu TBOpyocTi: Boxy i moaceky. TBopinHs bora cTBOproe BidHI IIIHHOCTI.
JlIroncbka TBOPYICTh 3aICKUTHh Bif "iCKpu bokoi", 1 NMpOSBISETHCS B TBOPYMX JIOCATHEHHSX
¢inocoda, mpaBurens, Jikaps abo peMiCHHKA Ta iHII. APUCTOTEIb PO3PI3HAB €MITIPHYHI 3HAHHS
PEMICHHKIB Ta TBOPY1 3HAHHS MUCIUTEIB.

VY cepenHboBiuHIN (imocodii iCHye aBa MiAXOAHM 10 TBOPYOCTI: TEOJOTIYHUN (TBOPYICTH -
npeporatuBa bora) i JIOriKo-emicTeMOJIOTIYHUI (BU3HAUEHHS NUIAXIB II3HAHHS dYepe3 JOCBIM 1
noriunuit nokas). @inocodis Hosoro vacy (d.bexon, P. Jlekapt) BucyHyna inei mpo HeoOXiTHICTh
CYMHIBY 1 IIeperyisaay Tpaaulliii MUHYIOTO.

V uimenskiit knacuuniit dinocodii (I. Kanr, M. dixre, I'. [erens) TBOpPUA CaMOMISIBHICTD
JlyXy pO3KpHUBa€TbCs 4epe3 MPOAYKTUBHY YABY, UY€pe3 €IHICTh JIFOJICHKOI CBIIOMOCTI 3 TBOPYHM
npuHIHIOM - AbcomoTHoro [neero. JI.Deitepdbax BHUIIsE IBI B3a€MOIIOB's13aHI 00JIacTi B Iporeci
TBOPUYOCTi: OO'€KTHO-YYTTEBE ICHYBAaHHS JIOAMHH, OCOOMCTICTH 1 CIUIKYBAaHHS MDK JIIOJbMHU.
Po3KpHUTTS TBOPUMX CHII JIIOIMHE BiIOyBaeThes uepes mianor "S" 1 "Tu".

[IpencraBHukH ykpaiHChKOi (pimocodii 3anummny il i1ei npu BUBUEHHI TBOpUOCTi. [
CkoBoposia 3aKjHMKae 10 CAaMOBJOCKOHAJICHHS 1 3apsDKEHHS pO3yMy I0OpuMH crpaBamu. .
@®paHKO BUBYAB IICUXOJIOT1I0 TBOPUOCTI, POJIb HECBIIOMOT0, IHTYITUBHOT'O Ta acOI[IaTUBHOTO Hayall
[2, cT.19].

Jns cydacHoro iHxeHepa 3M10HOCTI BHMHaxiHMKa MpocTo HeoOximHi. Came HayKOBO-
TE€XHIYHAa TBOPYICTh CTBOPIOE HAMOLIBbII CHPUATIMBI OpraHi3aliiiHi, TEXHOJIOT1UHI 1 MeJarorivxi
MepelyMOBH JUISI PO3BUTKY TBOPUMX 3HIOHOCTEH OCOOMCTOCTI, BHUXOBaHHS JIIOOOBI 10 TIpaili,
coIliaJIbHOI aKTUBHOCTI MOJO/I.
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The generators of artificial intelligence such as DALL-E and Midjourney have recently
become a particularly hot topic and it is easy to understand why. Using machine learning models,
trained on billions of images, systems use the appeal of a black box, creating works that seem
simultaneously alien and strangely familiar. In the last 50 years Artificial intelligence (Al) has
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grown into a formidable tool allowing computers generate art. The purpose of this paper is briefly
outlined the history of Al painting and some modern Al tools that you can use to create.

The most prominent early example of algorithmic artwork is by American computer
scientist Harold Cohen in 1973. Cohen’s painting was created using an artificial intelligence
program he developed called AARON. It based on a set of rules, for example, one of the rules
might have been to “paint a blue line”. Cohen continued to develop and improve AARON until the
end of his career, but the program maintained the basic design of the execution of tasks, as directed
by the artist. New developments include Al and machine learning technologies to allow the
computer more autonomy in image production [1,2].

Most of the Al paintings that have appeared in the last few years contain a class of
algorithms called generative adversarial network (GANs). GANSs is a class of machine-learning
models introduced by researcher scientist lan Goodfellow and his colleagues in 2014. GANs uses
two neural networks to compete or collaborate, it’s a matter of perspective) in the form of a zero-
sum game to provide predictions more accurately. These two neural networks are called a generator
and a discriminator, which enables an unsupervised learning module. Unsupervised learning is a
learning algorithm that learns patterns from untagged data. Similar to mimicry in evolutionary
biology, the neural network is expected to learn and find hidden patterns or data groupings in the
data [3].

GAN:Ss can be used to generate realistic images, such as portraits, and in the world of Al art,
GANSs have been used to create stunning pieces of artwork. One of the most famous paintings
generated by using GANs and a data set of 15,000 portraits painted between the 14th and 20th
centuries is “A portrait of Edmond Belamy”, which was sold at a 2018 Christie’s auction for
$432,500, nearly 45 times its high estimate. Edmond Belamy, to whom this portrait belongs, is a
part of the stunning generated portraits of the Belamy family — all created with the GAN model. It is
important to highlight the fact that GANs method has been improved in recent years [3].

Among numerous developments of GANs variations, the most interesting is AICAN, a
program that could be thought of as a nearly autonomous artist that has learned existing styles and
aesthetics and can generate innovate images of its own. It is an Al application based on creative
adversarial networks developed by the director of the Art and Artificial Intelligence Lab at Rutgers
University in New Jersey Ahmed Elgammal. AICAN stands for «Artificial Intelligence Creative
Adversarial Network» and while it utilizes the same adversarial network architecture as GANS, it
engages them differently. Adversarial networks operate with two sets of nodes: one set generates
images based on the visual training data set that it was provided while the second set judges how
closely the generated image resembles the actual images from the training data. A. Elgammal
underlines: «As a scientist, [ created the algorithm, but I have no control over what the machine will
generate. The machine chooses the style, the subject, the composition, the colors, and the texture.
Yes, | set the framework, but the algorithm is fully at the helm when it comes to the elements and
the principles of the art it generates» [4].

The most intriguing recent computational creativity is the latest Al innovation - the first
ultra-realistic drawing robot artist Ai-Da. Thanks to British art dealer Aidan Meller, in collaboration
with a robotics company, Engineered Arts, Ai-Da came to life. The combination of her mechanical
abilities and Al-based algorithms allows here to draw, paint and sculpt. She has a robotic arm
system and human-like features are equipped with facial recognition technology and are powered
with artificial intelligence. She can analyze an image in front of her, which feeds into an algorithm
to dictate the movement of her arm, enabling her to produce sketches. Her goal is creativity.
Between 12th June and July 6th, 2019 at Oxford University, Ai-Da presented herself for the first
time physically and with her artworks spanning from drawings to videos within a solo exhibition
titled Unsecured Futures [5, ¢.75].

One of the latest Al painting technology achievements is the win at the Colorado State Fair’s
fine art competition. According to the state fair’s website, Jason Allen, who is president of
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Colorado-based tabletop gaming company Incarnate Games, took first place in the “Digital Art”
category. He presented a painting called “Théatre D'opéra Spatial”, which was created by
Midjourney’s artificial intelligence. The image, which Allen printed on canvas for submission,
depicts a strange scene that looks like it could be from a space opera, and it looks like a masterfully
done painting. Classical figures in a Baroque hall stare through a circular viewport into a sun-
drenched and radiant landscape. Despite the fact that Allen himself did not create the painting, he
believes that he contributed to the win. According to Allen, his input was instrumental to the
shaping of the award winning painting. “I have been exploring a special prompt that I will be
publishing at a later date, | have created 100s of images using it, and after many weeks of fine
tuning and curating my gens, | chose my top 3 and had them printed on canvas after unshackling
with Gigapixel AL” he wrote in a post before the winners were

Summing up the results, it can be concluded that Artificial Intelligence Art has obviously
changed substantially over the last 50 years. In each decade Al scientists have been developed and
refine algorithmic programs and neural networks, which can generate paintings. Nowadays, Al
demonstrates a stronger potential for art creation. Artificial neural networks have become far more
experimental and unpredictable. However, even though the process of Al art and the outputs of this
process can be reflected as somewhat creative, the question whether Al painting be considered as
true art, is open to debate.
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3 IUIMHOM Yacy JIIOJICTBO IMPOXOJUTh €Talmu MOJEpHi3alii Ta BIOCKOHAJIEHHS POOOYMX
MPOIECiB, METOI0 SKHUX € CIPOIIEHHS Ta MiABUIIEHHS €(QEKTUBHOCTI BUKOHAHHS 3aB/aHb
BUpOOHUITBA. B pe3ynbrari BUHUKAIOTH HOBI TEXHOJOTIT Ta METOJOJIOTIi, IIO J03BOJSIOTh
ONTUMI3yBaTH BUTPATH Ta MOKPAIIUTH SIKICTh OTPUMAHOTO pe3ynbTaTy. OCKIIbKH, TEXHIYHUH
PO3BHTOK TIEpII 3a BCE CHPSIMOBAHWN Ha TMOKpAIIEHHS YMOB pPOOOTH Ta JKUTTEMISIIBHOCTI
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