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Abstract. The article discusses the possibilities of artificial intelligence (AI) in
the computer design of stained glass windows. Stained glass art has a long history,
dating back to Ancient Rome. In the Middle Ages, stained glass became an integral
part of Gothic architecture, and during the Renaissance it gained wide popularity in
secular interiors. Nowadays, stained glass is used in various fields: from architecture
to fashion. Modern technologies make it possible to create stained glass using various
methods, including classic stained glass, Tiffany, fusing, sandblasting and others.
However, the process of creating stained glass remains labor-intensive and requires
highly qualified craftsmen. AI can help automate routine tasks and open up new
avenues for creative expression. The article identifies tasks that are difficult for
humans to perform and that can be successfully assigned to specially trained neural
networks. The conditions for creating a professional system for designing stained
glass canvases based on artificial intelligence have been clarified.

The purpose. The aim of the article is to explore and uncover the possibilities
of applying artificial intelligence in stained glass computer design. The article aims
to identify the potential advantages of intelligent systems in creating and optimizing
stained glass designs, particularly in analyzing and processing large volumes of data,
automating the design process, enhancing accuracy and speed of development, as
well as improving the functionality and aesthetic appearance of the final product.
Additionally, the article seeks to highlight potential challenges and limitations in the
application of artificial intelligence in this field and to point out directions for further
research and technology development.

Methodology. The following methods were used in the study:

1) analytical method by which the literature was analyzed,

2) theoretical and conceptual method, which allowed to determine the conditions
necessary for the introduction of IT technology in cultural and artistic practice;

The study used methods of computer modeling and analysis, which increased
the accuracy of the results.

Results. It has been determined that the application of artificial intelligence in
stained glass computer design can significantly streamline and enhance the process
of developing stained glass panels.

The scientificance novelty The analysis of artificial intelligence capabilities in
the form of automated algorithms for the development and optimization of stained
glass design is a new research direction.
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Practical significance. With machine learning algorithms, artificial intelligence
can generate unique and creative stained glass designs, taking into account
contemporary trends and individual preferences of clients.
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INTRODUCTION

Stained glass art is a complex and intri-
cate form of artistic expression that requires a
deep understanding of design, color, and com-
position. And also, knowledge of production
technology. Computer-aided design (CAD) tools
have not previously been used to assist stained
glass artists in their work, and the potential of
artificial intelligence in this area is even less ex-
plored. The purpose of this article is to explore
the potential of artificial intelligence in stained
glass CAD and discuss its current applications,
challenges, and future directions.

Current applications of artificial intelli-
gence in CAD have already made significant
contributions to various fields, including medical
image informatics. In modern computer tech-
nology, today there is only one specialized com-
puter system dedicated to stained glass design -
Glass Eye. For more than ten years, the world
and domestic specialized literature has raised
the question of the need to modernize production
technologies and design of modern stained glass
windows. Unfortunately, essentially nothing has
changed since then. As before, in the vast ma-
jority of cases, stained glass windows are dec-
orated using traditional methods. This is due to
the fact that existing computer technologies do
not provide significant advantages in time and
convenience of the stained glass design process.
The creation of a professional automated com-
puter system for stained glass design will signif-
icantly reduce their implementation time, make
the process convenient and accessible to a wider
user audience through parameterization of the
graphics creation process, the use of template
libraries and other technologies. To create such
a system, specialized technology is required that
takes into account all professional requirements
and the development of appropriate geometric
algorithms. Throughout the entire historical pe-
riod of the existence of stained glass technol-
ogies, craftsmen tried to improve the process
of both design and production. It is known
that the form of the production process grad-
ually changed under the influence of inventions
in the field of glassmaking and metallurgy. The
same applies to the design technology itself. The
greatest changes and innovations in technology
occurred during the Renaissance, when great
attention was paid to art. Computer technology

in this area began to be used very late, only in
2000. Unfortunately, the only existing GlassEye
system is more aimed at amateurs in the field
of stained glass and advertising of glass man-
ufacturers and, in our opinion, does not meet
professional requirements. Additionally, it was
released in 2000 and has not been updated
since then. Which doesn’t mean it's popular. The
problem can be solved by creating a specialized
design system based on artificial intelligence.

LITERATURE REVIEW

Despite recent advances in the field of arti-
ficial intelligence (AI) and its applications in var-
ious fields, there is a lack of information in modern
scientific publications on the topic of introducing
Al into computer-aided design (CAD) systems
for stained glass windows. A thorough literature
search revealed virtually no studies exploring the
potential of Al in stained glass design. Thus, the
article, Ploennigs J. and Berger M., 2023, [19]
explores the issue of using Al in architecture and
construction engineering. There is no mention of
designing stained glass panels. Petrushevsky A.,
2022, [15] considers the features of using new,
specialized software tools in the design of com-
bined stained glass windows without the use of
AI. In the dissertation, Whipple K., 1984, [17]
due to its age, we are talking only about the use
of today’s standard tools (CAD). This suggests
that research into the use of artificial intelligence
in stained glass design is still in its early stages.
There are several possible explanations for the
lack of research in this area. One possibility is
that the field of stained glass design is relatively
small and niche. As a result, there may be fewer
researchers interested in developing such tech-
nologies.

1. Another possibility is that the field of Al
is still relatively young and rapidly evolving. This
can make it difficult for researchers to keep up
with the latest advances in artificial intelligence
and apply them to new areas such as stained
glass design.

2. Despite the lack of research, Al has
clear potential in the field of stained glass
design. Al can be used to automate many
time-consuming and tedious tasks associated
with stained glass design, such as checking
and calculating geometric constraints in stained
glass windows. AI can also be used to create
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new and innovative solutions that would be dif-
ficult to create manually.

3. In the future, it is likely that we will
see more research into the use of artificial in-
telligence in stained glass design. As Al tech-
nology continues to evolve, it is likely to become
more accessible and convenient for artists and
designers. This will lead to the creation of spe-
cialized software based on neural networks in
the field of stained glass design.

MAIN PART

In this article we will look at the main tasks
posed by CAD design of stained glass panels and
in solving which specially trained neural net-
works can help.

Artificial intelligence (AI) can be used to
automate stained glass design tasks. These
tasks include:

Scanning and image recognition.

Al can be used to automatically scan im-
ages quickly and accurately. In addition, selec-
tive image scanning becomes possible. Neural
networks can be told to scan selected parts of
an image and automatically add dividing lines
to the resulting image, taking into account ge-
ometric constraints. It is necessary to add vec-
torization of the scanned material

here. Similar functionality is already avail-
able in most neural networks. This information
can then be used to create digital representations
of stained glass designs and element libraries.
This digital representation can be used for a va-
riety of purposes, such as creating sketches, cal-
culating the number and size of parts, and mod-
eling the appearance of stained glass.

Creation of new projects.

Al can be used to create stained glass de-
signs based on an original image or description,
broken down into pieces that take into account
the geometric constraints of the glass. This may
be useful for designers who have no experience
working with stained glass. Al can create de-
signs that take into account all technical and
compositional features, shape and color. Al can
also help create new stained glass designs. By
understanding design principles and analyzing
existing stained glass designs, Al can create
sketches and suggest color palettes based on
the artist’s initial concept or description. This
can be especially useful for designers who are
new to stained glass technology, or for those
looking for inspiration for their work.

Calculation of the number and shape of
parts taking into account geometric restrictions.

Al can be used to calculate the number,
shape and size of stained glass parts. You can
use this information to make sure your canvas

has the right number of pieces and the right size.
These data correlate with the physical proper-
ties of the materials used in production. A suit-
able task for AI would be to calculate the optimal
pattern placement of glass pieces when cutting
glass. This will help prevent errors and optimize
material consumption in the production process.
By automating tasks, Al can make the process
more efficient and accurate. This could lead to
higher quality stained glass that would be more
affordable to produce for a wider range of artists.

Check existing designs for geometric con-
straints.

The creation of sketches of stained glass
paintings can already be successfully entrusted
to almost any existing generative neural net-
work right now. The result of such an experi-
ment will be presented below. However, such a
project cannot be immediately accepted for ex-
ecution due to the lack of control over the size
and shape of the resulting parts. If we train spe-
cialized AI on the best examples of stained glass
art and add a system for checking for geometric
constraints, we will get a specialized verification
system for designing stained glass canvases.

Creating templates for cutting glass.

Al can be used to create glass cutting pat-
terns, which can save time and effort for de-
signers and manufacturers. Al can be used to
optimally place glass pieces, taking into account
factors such as size and shape, glass colors and
the desired design.

Creation of patterns and three-dimen-
sional models for volumetric stained glass.

Additionally, artificial intelligence can sim-
plify the technical aspects of stained glass de-
sign. Al can minimize errors and ensure effi-
cient use of materials. This can save time and
resources, especially for large-scale projects.

The integration of artificial intelligence into
stained glass design is not intended to replace
the artistry and craftsmanship of traditional
methods. Instead, Al serves as a powerful tool
that enhances the creative process by freeing
artists from tedious tasks and allowing them to
focus on artistic expression. By automating rou-
tine tasks and providing intelligent assistance,
Al can allow stained glass designers to push the

boundaries of their craft, creating even more
complex and impressive works of art. To create
a professional design system, you need a library
of images of stained glass motifs. This data set
should be as diverse as possible, including com-
positions from different cultures, time periods,
and artistic styles. In this paper, the experiment
was carried out using a standard publicly avail-
able neural network. But even he demonstrated
an interesting result. The problem with standard
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popular neural networks is that machine learning,
which is indiscriminate from a professional point
of view, is based on freely available material. But
such material is not always of the required quality
for professional design.

EXPERIMENT

To conduct an experiment on generating
an image of a sketch of a stained glass canvas
project, the Adobe Firefly neural network was
chosen. The reasons are quite obvious. Well-
known, reputable manufacturer and free access
for the user. The task will be to create a simple
stained glass design with a rectangular pattern
(Figure 1). The first text prompt was as follows:
“Generate a linear project for only rectangle
stained glass window”. With two different set-
tings, the following result was obtained.

Fig. 1. First generated image

The prompt was further refined to the fol-
lowing text: “Make a project for a classic stained
glass canvas with a pattern of identical rectan-
gles”. The following images were obtained as a
result (Figure 2).

NS

Fig. 2. Corrected image

CONCLUSIONS

Based on the experiment and as a result
of the analysis, the following conclusions can be
drawn.

1. Artificial intelligence has great pros-
pects for use in solving a number of problems in
combination with classical software tools in the
computer design of stained glass panels. Even
in its present form, it is possible to use neural
networks to generate sketches for stained glass
projects.

2. For the professional use of such tech-
nologies in the computer design of stained glass
panels, it is necessary to create a specialized
neural network in combination with a package
of innovative specialized classical software tools.
The capabilities of neural networks at the mo-
ment for designing stained glass windows are
completely insufficient.

a. During the image generation process,
current models absolutely do not take into ac-
count the physical properties of the materials
used and the associated geometric design con-
straints.

b. At this stage, it is very difficult to get a
specific, regular result using a text query.

c. Existing models often contain errors
and artifacts.

3. When machine learning a specialized
model, it is necessary to use verified and se-
lected professional samples of stained glass
art with maximum coverage of styles and pe-
riods. In our experiment, when the combina-
tion “classic rectangular pattern” was added
to the prompt, the general-purpose model did
not react in any way, from which we can con-
clude that it does not have classified informa-
tion about the styles of stained glass art. The
neural network is configured for maximum
“creativity” based on popular images, which
greatly limits the possibilities of professional
use even for sketches.

4. To generate and configure simple and
regular patterns, it seems more appropriate to
use classical software tools. For example, vector
procedural librarie.
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MerpyweBcbknii A., AHTOHOBUY €. MOXK/INBOCTi LUTYYHOro iHTENEeKTy
B KOMMN'IOTEPHOMY NMpPOEeKTyBaHHI BiTpaKiB.
LoCnigxXy€eTbCs1 MOXANBOCTI LUTYYHOro iHTenekTy (LLUI) B KoM toOTeEpHOMY pOEK-

TYBaHHI BITpaxis.

Mera. Meta cTatTi nonsirae B AOC/IAXEHHI Ta PO3KPUTTI MOXX/IMBOCTEN 3aCTOCy -
BaHHS LUTYYHOrO [HTEIEKTY B KOMM'IOTEPHOMY POEKTYBaHHI BiTpaxiB. CTatrs crips-
MOBaHa Ha BUSIBJIEHHS MOTEHUINHNX nepeBar iHTEe/1EeKTYyasbHUX CUCTEM Yy CTBOPEHHI
Ta onTumizalii Au3ariHy BIiTpaxiB, 30Kkpema, B aHani3i Ta o6pobui senukoro obcsry
AaHux, aBToMaru3auii npoyecy rpoeKTyBaHHS, MiABNULEHHI TOYHOCTI Ta LWBUAKOCTI
pPO3pO6KM, a TAKOX MOKPAaLEHHI PyHKLIOHasIbHOCTI Ta €CTETUYHOIO BUI/ISiAy roOTOBOIO
Bupoby. Kpim TOro, ctatrsi Mae Ha METi BUCBIT/INTU MOTEHLiVHI BUKJTMKN Ta OOMEXKXEHHS
B 3aCTOCYBaHHI LUTYYHOIro IHTENEKTY y Uik rasay3i Ta BKa3atv Ha HarpsiMu rnogasabLunx

JOC/iIKEHb Ta PO3BUTKY TEXHOJIOII.

Metopgosorisi. Y A0CNigXeHHI BUKOPUCTAaHO HacTyrHi MeToaun:

1) aHaniTMyHnil METOA, 3@ AONMOMOIroto sIKoro 6ysa npoaHasizoBaHa iteparypa;

2) TEOPETUKO-KOHUEMNTYa/lbHUI METOA, SIKUK AaB 3MOry BU3HA4YnTu yMOBU, HE-
06xiaHIi A1 BIPOBaAXXeHHS IT-TEXHOJIOrIT B KY/IbTYPHO-MUCTELIbKY MPaKTUKY,;

Y pocnigxeHHi BUKOPpUCTOBYBAa/IMCb METOAM KOMII'IOTEPHOr0 MOAE/IOBAHHS Ta
aHasnisy, Lo A03B0/INJI0 MNiABULLNTU TOYHICTb pe3y/1bTaTiB.

Pe3ynbrarn. Bu3HayeHo L0 3aCTOCYBaHHS LUTYYHOro iHTE/NEKTY B KOMI toTep-
HOMY TPOEKTYBAaHHI BiTPaxiB MOXe 3Ha4YHO rOJIErUNTN Ta MOKPaLUUTU PoLeCc po3-

pPO6K BITpa>H1UX oJIOTEH.
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HaykoBa HOBM3Ha. AHasli3 MOXJ/INBOCTEN LUTYYHOIrO IHTE/EKTY y BUIs4i aB-
TOMaTu30BaHnX asirOpUTMIB 47151 pO3PO6KM Ta onTumilalii An3ariHy BiTpakiB € HOBUM
HarnpsmMKoM A0C/TiA)KEHb.

lMpakTn4yHa 3HaJvywWicTb. 3a A0OMNOMOrol0 asaropuTMiB MaliMHHOro HaBYaHHS,
LUTYYHUI IHTEIEKT MOXKE r€HEPYyBaTU yYHIKa/lbHi Ta KPpeaTuBHi An3akiHu BiTpaxis, Bpa-
XOBYIOUYMN CyqacHi TeHAEHUITI Ta iHANBIAYyasibHIi MNoba>kaHHs1 3aMOBHUKIB.

Knr4yoBi croBa: BiTpa>kHe ro/I0THO, MPOEKTYBAHHS, KOMIIIOTEPHI TEXHOJIOrII,
LUTYYHUH IHTEJIEKT.
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