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ABSTRACT

Vorobchuk M. SGraphic representation ofoded information in design:
evolution, typologies, trends.Qualifying scientific work as a manuscript.

Thesis for a Doctor of Philosophy (PhD) in the specialty 022 Desidfyiv
National University of Technologies and Design. Kyiv, 2025.

The dissertatio research is devoted to the study of the current problem of the
development of the graphic image of coded information in Ukraine and the world as
an integral part of modern design. Analysis of the features of the evolution of codec
information constitutesa theoretical basis for conducting a comprehensive art
historical analysis in this area.

Today, researchers consider the development of coded information not only
from the side of the softwampathematical component, but also from the artistic
figurative aspect. This involves positioning the graphic image of coded information
as an artistic means for expressing the author's artistic intention. It is worth noting tha
coded information has primarily a functional purpose, however, in recent decades
there haveen a tendency of gradual transition from contemplation of a work of art to
the viewer's participation in it, which transforms the positioning of the graphic image
of coded information into a fulledged design code.

Thus, the graphic image of codeddmhation is considered as a symbiosis of
information of the visual image of a design product and the environment of life, which
is an integral part of human thinking. Such a systemic vision of the processes o
forming a graphic image of coded informatidloas us to ensure a reboot of human
consciousness, since it is design that accumulates knowledge from various fields int
a single information space and provides a qualitative indicator of communication in
the environment and society.

Therefore, the neddr a comprehensive study of the evolution, typology, trends
and compositional means of coded information in graphic design is due to the
influence of general trends in the development of the graphic image of coded
information. Also, the analysis of moderends, the introduction of innovations and

the study of artistic and figurative features of code design in modern collaborations



determine the priorities and relevance of this study.

Research into the features of the formation, development and desiga of
graphic image of coded information in Ukraine complements the scientific basis for
understanding the general patterns of the functioning of design and expanding
knowledge in this area. Thus, the theoretical significance of the work lies in deepening
sdentific research in the field of modern art history on the development of coded
information in design in the global context in order to adapt the graphic image of
coded information by Ukrainian graphic designers and industrialists in their own
developmerd.

The work consists of an introduction, three sections with conclusions, general
conclusions, a list of used literary sources and appendices.

The introduction substantiates the relevance and considers the theoretical anc
methodologicalprinciples of the study; indicates the connection of the work with
scientific programs, plans, and topics; defines the goal, objectives, object, subject
chronological boundaries, and research methods; outlines the scientific novelty an
practical signifiance of the results obtained; provides information on the testing and
implementation of the results of the work; indicates the personal contribution of the
applicant, and presents the structure and scope of the dissertation.

The first sectionanalyzes scigific sources on the topic of the work, identifies
the main tasks, general methodology, and structural model of the study. It was foun
that scientists considered the graphic representation of coded information mainly in
technical context, while omittqhthe visual and design component of the code. In
some cases, researchers generally described individual types of code or highlighte
individual aspects of its design. The source base of the study, which consisted c
theoretical works of domestic and fagei authors and practical developments of
graphic design specialists, published and materialized models of coded information
was classified. The research methods used in the work are described to ensu
comprehensive coverage of the evolution, trends amgositional means of graphic
representation of coded information in design. It is concluded that despite the large

amount of existing information, information on the design and use of design codes



9

needs to be generalized and systematized, as well ascreseaexisting graphic
representations of coded information in order to determine creative means of thei
development and design. The section reviews, analyzes and describes the source b
of the study and characterizes the main methods of art histanablsis used in the
study.

The second sectiostudies the specifics of designing graphic images of coded
information from the standpoint of design. The evolution of coded information is
investigated and the following stages of its development are i@ehtifevelopment
of a programmatic and mathematical structure of the code, approval of the appearant
of the code, improvement of the aesthetics of the appearance of the code, dynamis
in coding, contextual design, mass distribution in society, immersoleblogies as
a means of digitalization. A typology of graphic image coding systems in various
types of design is developed and it is determined that they are divided: by the type c
information coding (barcode, Qébde, ARcode), by the type of informain coding
(linear, twoedimensional, thre€imensional), functional purpose (adaptive,
integrative, identification, aesthetic, informational, etc.), type of design (graphic,
ecological, motion, industrial, environmental), scope of use, coding method and
metod of information visualization (graphic, object, spatial). The universal nature of
coded information is confirmed, in which the basis of the creative process is the
development of the visual appearance of the code in compliance with the program
mathematal structure of the code. The areas of use of graphic images of codec
information are established, which include packaging design, dynamic identity, web
design, mobile application design, printing, outdoor advertising, art, illustration,
architectural degn, landscape design, clothing design, futuristic design, industrial
design, fashion design, motion design, safe design and ecological design. It has bet
proven that a significant component of graphic images of coded information is the
visual perceptiorof the content of the developed work by the viewer and the visual
appearance of codes designed by artists and designers has been studied. As a resu
the analysis, a classification of codes by the level of information presentation has bee

developed aarding to the main features: simple, complex and supercomplex codes,
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where graphic coded information contains design and animated codes, subject code
information allows the designer to create durable and seasonal codes, and spati
coded information showshe complexity of desigdesign of lightshadow and
multiple codes. Thus, the specifics of creating graphic images of coded information
have been studied, a typology has been developed, areas of use have been studie
classification of codes by the ldwa information presentation has been provided and

it has been established that designers, world brands, creative symposia, resear
projects, etc. play a significant role in the development and popularization of graphic
images of coded information.

The third section is devoted to the study of the visdmurative language of
graphic images of coded information. Coded information is considered from the point
of view of compositional structure and it is established that it includes such component
as: aixed form, styleforming elements, aesthetic properties, dissemination and optical
identification. Thus, all the established characteristics of the graphic image of codec
information contain in their structure a construction, aesthetic appearance aral have
functional purpose, which forms a holistic appearance of the design code. The structur
of coded information in design is studied and it is found that the fractal is a style
forming element in the formation of structural elements of the code. It carotake
different shapes and sizes and be simple, complex or organic. An analysis of th
principles and means of expressiveness used in the design of coded information
carried out and they are systematized according to similar characteristics: revealin
new sides of the object, imitation of the image, background as a complement to the
image. It has been established that the structural formation of encoded informatior
which includes the structure of the code, the artistic and design component and th
componat that provides change. As a result, an algorithm for designing encoded
information has been developed, which is a universal model for creating a graphic
image of encoded information, which is transformed into a work of art through direct
interaction withthe viewer. Thus, a holistic artistic and graphic image of encoded
information is formed, which a person decodes with a mobile phone camera, becomin

a full-fledged creator of a work of art. The principles of creating visual images of
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encoded informatiohave been determined, which include associative, variational and
adaptive principles. They form a visual, content and systemic concept of using graphi
images of encoded informatiofihe main trends in the development of graphic images
of encoded informatin are highlighted, which include its integration with augmented
reality, contactless interaction, improved security functions, and increased interactivity
through the use of 3D animation and artificial intelligericis. proved that the modern
understanishg of innovations involves the use of full interaction of the viewer with the
work of art. General recommendations have been developed regarding the safety
decoding the graphic image of encoded information and the rethinking of the concep
of encoded rifformation in the context of the use of new integrated information
technologies has been emphasized. This allows us to consider encoded information
the context of universal design, because it has a high level of adaptation to the use
increases the at®tic component of the product, provides the opportunity to encrypt
a large amount of information, forms a holistic view of the object and provides safety
in use.

Keywords: graphic image, coded information, code, desdgsigner, graphic
design, graphiartist, barcode, QR code, AR code, digital art, innovative technologies,

typology, fashion trend, evolution of design, compositional means, work of art.
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43018, Yrpaina, Bonumcsxa obn, M Jlyimx
HADMAILMO X

#yv i Jlusiscukn, 75 |, wopirse A, xkah 19

MAYKOBMN LEHTE %\
1, (0332) 74.61-43
VOLYN BUSINESS HUR
e~mail: vbhi lutsk -ntu com, ua

Josiaka
NPO BHPOBATACHNA PEIVILTATIE 10CTLIARCHHA
BopoSuyk Mapii Cepriisau

«PA®IYHE 30BPAKKEHHS KOJAOBAHOI IHOOPMALLIT
B JIM3AHHI: EBOJIIOLIS, THROJAOL T, TEHIEHI

Bunasa Bopoduyk Mapii Cepriigui Ha niarsepaseHss Toro, o y nepios 3
14.03.2023 1o 31.06.2024 poky BOHA MPOBOLWIA KYPCH i3 rpadisnoro mmnafiny a
CHENiaIbHO CTBOPEHON KOMOIHOBAHOT METOIHKOK po3pobiacHO Ha Ba3i OTpUMaHNX
pesyastatie aocniaxenns «I'paditune sobpakenns xoaosanoi iHdopmaiil 8 au3aiini
CBOIIOMIK, THNONOMT, TEHACHUIT» 1718 CIYXAIR HABYATLHO-HAYKOBOTO tenTpy « Volyn
Business Hub» JIHTY. Morosip Ne706/4 1a akt wanauwss nocayr Ne 7064 sia
14.03.23 p.

I‘, #.04 m;pf:mopu H]lll «VBH» —— O. Bicun
‘..‘1"..‘ ) J

-

.‘.\ ,‘ ‘/’ L__,’/ 'y,
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O"T"qﬂl e LAT9 10 00000 2600405 5501019 AL wlipomar baves s Jlyuss
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Mepe).(l ron (09%) TAR-1 18K (0332) 20.07407

wawvw vorm lutsk.ua , emml: infodgvom lutsk s

Ooeparops skoosenn 20 Perctpy onepamopis 1 scsowy sl Nabdbs summumo w0 Paseuss HKFS na T 07 201 3 NOB-S5209

sl w040 movoro 2025 p,

AKT
PO BUPOBALKCHIH PEIYALTATIH
anceprauiiinoro rocaiukennus M.C. Bopobuayk
«PAGIYHE 30BPAKEHHA KOJAOBAHOT IHOOPMALLT
B AM3AITHI: EBOJIIOIUS, THIOAON T, TEHAEHLUT,
B aisasnicrs T1OB « BOJTHHCBKT OITTHYHI MEPERD

Lleit axt saceiayye Te, mo B Aiasnocti lurepuer-nposaiiaepa T10B « Boamucski Onriam
Mepeain OVI0 BIPOBLUKCHO PEIyABTATH N0CAULKCHL, POIPOOKH, BHCHOBKH T3 peKOMEH AT
suKAaAeH! B amceprauiiiii pobori M.C. Bopobayk «I padivne 300pakenng KoA08auol idropmantii
B IOI3AIHI: CBOHONIS, THIONOTT, TEHACHIITY . 30KPEMA. PE3yabTamm 0CILIKENE Y10 CNIPAMOBAHO
HA POIPOOKY Ta BIPOBALKEHHA HOBOT rpadiinol NPOAYKINI, (MO BLIMOBLIAC CYUACHHM BHMOTaM
Brposa/pkeHsi po3poGKit 03BN NBKITI THYHKICTH Opranianii, ypisnosauiruimi opuu
HEBEPOLILHOTO CHLTKYBANNA 3 NOTCHUTIHIMM KACHTAMH, YA0CKOHLTHTH (POPMH 1101441 PEKIGMHOT
KOMYHIKAUIT 4epes BUKOPHCTAHHA JOBHIINGOT T2 IHTCPHCT-PEKIAMIL, BIOPAIAKY BaTH 30epiramns
AN0BOT AOKYMEHTALT, 1o 0CODINBO BAKIMBO B YMOBAX 00OMEARCHOT 11001 oficHnx npivimens

Jlupexrop Mauiit LB,
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AKT
NPO BIPOBATKCHHS PE3yALTATIE ANCepTANiitOl poborn
Bopotuyk Mapii Cepriisnu B ocsirnin npouec
JIYUBKOro HARIOHANLHOTO TEXHINHOTO YHIBCPCHTETY

Kowmicis y cknaal 3asutyBaua Kadeapn apxXiTeKTypn Ta AW3aitHy, K.apx., J0u.
Maciguuk O.C. Ta npodrecopa kadeapy apxitextyps Ta ausainy, 4. T.H. [lyctionsru
C.1. Bcranosuna, Mo pesyastati anceprauiinoi podoru BopoGuyk Mapii Cepriisin
Ha temy «lpadiume so0pakenns KkoaoBawoi iHdopmauii B AMIAAHI: eBOMOUIA,
THNOAOK, TENACHUI» BNPOBAKEHO B OCBITHIH Npouec kadeapn apXiTeKTypH Ta
ansaitny dakyasrety apxitekTyp, 6yaisuniursa 1a ansaiiny JIHTY.

PesynbtaTi auceprauiiinoi poSoTH BHKOPHCTOBYIOTBCS B ACKUIIHIA ck1a10Bil
Ta NpH NpoBeACHHI NPAKTHUHMA 3aHATh 3 aucuuniin «TexHikm KpeaTnsHoro
mucaenns», «Texwonorii  aw3aiiny npeameris  intep'epy», «Komn'worepue
npoexTysanuay, «lpadiuni TexHikH B AW3AIIHI»Y, a TAKOK Y IMIIOMHOMY
npockTyBanni Gakanaspis 3a cnemiansHicTio 022 Jlusaitn.

3aB. Kaeapy apXiTeKTypu Ta ausaiiuy,

["on08a KoMmicii: ’
) el K.apx., aou. Maciynuk O.B.

Ysrenn KOMicii: i i " axm., npod. Mycrionsra C.1.
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Barcode

QR-code

AR-code

| eran

Po3pobxa nporpamHo-MaTemaTuiHOT CTPYKTYP#H Koay

1952 Joseph Woodland & Bermnard Silver

1994 Masahiro Hara & Takayuki Nagai

3arsepmKeHHs 30BHIWHBLOrO BUINAAY KOAY

1973 NiKIAHWA BUINAD WTPWX-KORY

NTELLSENT WAL BARCOOE

0000 g o g kg g O 1T

POSTNET
L0 L8 AT YL L AP L PO U P PN PR )

2000 nikcenshnn snrnsg QR-koay

DATAMATRIX

2019 3D nororun AR-xoay

11l evan

2004 seeneHHRA QSKOPATUBHMX
enemMexTe

vy

me' I I
o W Alvlnun wnnl-

NigBUWEHHA eCTeTUKW 30BHIWHLOro BUrNAZY koay

2020 AR-kogu po3poGnaTLCA
AN3aRHEPaMK QNA TEXHINHO|
MGTPYMKIA VR-okynsipia

AnHamiuHicTb y KoayBaHHi

2007 BUKOPMCTEHHA PIIHNX FEOMETPUYHNX
dopm 1a obpazis

2016 nepwwia anmamiukni QR-xon,
Denso-Wave

2021 BMKOPUCTEHHA AONOBHEHO!
peansHocTi Y BrpobHuUTEI

KOHTeKCTHE NPOEKTYBaAHHA

2010 kpeatvBH| WTPAX-X0AW Y peknami
Ta ynakosui

2018 surkopucranka 3D QR-xoay

2022 cTBOpEHHA BIPTYANbHHUX
BUCTEBKOBMWX 3ania/noaiymis

¥

Macoge nowupents B cycninscrai

2011 MacoBe NOWNPEHHR WTPHX-KOAIS
y BCix chepax AIRnLHOCTI NKaen

2021 wmacoee nowwuperta QR-koay
B CYCMNLCTBI, 4epe3 ACNPUMAHHA
OUCTaHUI y 3BA3RY 3 NOLWKPEHHAM
nargemii COVID-19

2023 nporpamke sabesneyerHms
AR-KOfly, CKOPOMEHHA PO3pUBY
M PI3VUHUM T8 UDPOBIM CBITOM

IMepcuBHi TexHonorii fK 3acid umdposizauii

2024 LUl QR-kop sx hopma mucreurea

e
NS

2024 LI AR-koq Ak rany3b 3HaHb
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