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The aim of the study is to develop a typology of coded information, namely for barcode and QR-code,
for further application in design.

Methodology. Analytical, structural, and complex approaches, as well as art history methods,
including comparative analysis, have been used.

Results. The analysis of coded information has been carried out, the typology of coding systems for
different types of design has been developed on the basis of the analysis. The functional purpose of barcode and
QR-code has been studied. Methods, types, and ways of coding information have been defined. It has been
found that coded information with the help of various additions and transformations determines the nature of
object perception in different spheres of human life and the variability of their use. Particular attention is paid to
the use of code in various types of design. The analysis of coded information in different types of design is
presented. The sequence of development of the artistic and graphic process of code creation has been traced.
The importance of using coded information for further formation and improvement of design objects has been
proved.

Scientific novelty. For the first time, a typology of coded information for different types of design has
been developed.

Practical significance. Types and kinds of coded information are described, ways of its visualization
are allocated. The results of the study can be used for further study of coded information, as well as serve as a
theoretical and practical material for the training of design professionals.
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Introduction. The use of communication application. The study covers not only the
and information  technologies, global work of the designer but also involves users
distribution, and unrestricted access of people  where the work never ends.
to the Internet have led to multiple increases Analysis of previous research. Today,
in the amount of information. The pandemic coding is a promising topic that is intensively
has made adjustments and exacerbated the developed in software, but from the design
problem of contactless information transfer, point of view, this issue is superficially covered
especially in  public places. The main in the literature.
advantage of barcodes and matrix codes is fast The study of software and mathematical
decoding by scanning devices, including the construction of modern communication
camera of a mobile phone, and the high networks, some aspects of optimizing their
content of information encoded in the code. structure and parameters were studied in the

The problem of the need to develop a works of M.Hanks [1], LI Malyavkin [9].
typology of coded information is related to the Instead, J. Shieh, J. Zhans, Y.Lia, C.Lin [5]
processes of formation of society visual reveal the problems of 3D modeling of matrix
culture, which are closely related to the codes in their work.
development of science, technology, and Problems of art design ensuring the
engineering. Matrix codes and barcodes reliability of diagnosing complex intelligent
surround us everywhere, they can be found on  systems were studied in the works of
industrial goods, advertising, printing, in the O.V. Lesiuk, A.O. Dvoretska [8],
menus of restaurants and cafes, and more. B.Yu. Zhurakovsky, N.M. Dovzhenko [6],

Relevance is due to the systematization LV. Opanova [10], Ya.V. Sokol [12].
and development of typology for further
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However, the current work in the field of
information coding and transmission does not
take into account a number of key features
related to human behavior, which should be
taken into account when creating code and its
implementation in real life. In turn, the basics
of information and psychological behavioral
aspects of consumer perception were studied
by G.A. Kukharev, N.V. Kakhyieva [71,
S. Shapovalov [13]. Instead, the visual side of
coding information has been left without
sufficient attention from scientists.

The above works of scientists on the
subject helped to conduct a structured study
because their study provided basic information
for the research, however, the analysis of all
available sources did not reveal a holistic study
or development of coded information
typology in design.

Statement of the problem. The aim of
the study is to develop a holistic typology of
coding systems in design on various grounds:
by type and type of coded information, by
visualization method, by scope, by coding
methods, by functions, etc.

Results of the research. Typically, the
typology of coding systems is described from
a technical point of view, for example, Hill
Gareth and Whitty Mark considered the
process of embedding QR-code in the image,
but did not take into account its appearance
for the consumer [2]. Recently, designers are
increasingly looking at coding systems as a
field for design, and the code itself as a design
object. This provides a basis for creating a
typology of coding systems from a design
standpoint.

According to the type of information
coding, codes are divided into barcodes and
QR codes (QR-code). Barcoding of information
is a bar code that combines the technical
means of applying the information to the
media and its reading from the appearance of
the code [4]. Linear codes are read in one
position — horizontally. The most famous are
the following linear symbols of encoded
information: EAN, UPC, Code39, Codel28.
Linear codes allow you to encode a small
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amount of information (20-30 ordinary digits)
using simple barcodes, which are inexpensive
end products in use.

QR-coding is a matrix coding of
information, which is based on a mathematical
formula, ensuring the preservation of large
amounts of information with a visual image in
the form of black pixels on a white
background [3]. Two-dimensional code is read
using special programs. The code is decrypted
both horizontally and vertically. The QR-code
can encode numbers, letters and the Chinese
Kanji script of up to three pages. The most
common  two-dimensional  codes  are
DataMatrix, QR-code, Micro QR, MaxiCode,
Microsoft Tag, Aztec Code, PDF417. The basic
visual structure of any matrix code is formed
by three squares, so its main advantage is easy
recognition by the camera of a mobile phone
or tablet.

Barcodes and matrix codes by type of
coded information are linear, the appearance
of which are parallel lines of different thickness
(Fig. 1), two-dimensional (Fig.2) and three-
dimensional (Fig. 3). Creating them is a
complex process that allows you to create a
work of art with the help of design tools from
the usual codes.

Mostly linear codes are created to
identify different products, such as products
that are manufactured on an industrial scale.
They are most common due to ease of use and
low cost. They are also used to mark various
documents. To be able to visually check the
code, a numeric equivalent is printed below it.
There are general requirements for their
creation, which define the international
standard ISO 15394-2000 [2]. That's why, when
creating codes, designers must adhere to the
established requirements for the code to be
not only beautiful but also effective.

Linear barcodes are usually the key to
finding small numerical values and are present
in various spheres of human life (trade,
accounting, government agencies, banks, etc.).
Two-dimensional matrix codes can perform an
identical function, taking up much less space,
or act as a stand-alone carrier of a large
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amount of encoded information. They are
presented in a holistic and structured
database, for example, two-dimensional codes
are used to highlight "Favorites" in Google
search results.

Two-dimensional codes can be printed
on documents in the form of labels, for
example, encoded cargo information,
declaration, biometric data, passport data
(state application "Action"), etc. Matrix codes
are much more resistant to damage than linear
codes. It is worth noting that the two-
dimensional code components are well
recognized by laser scanners and cameras on
mobile phones or tablets.

The design of two-dimensional codes
makes them suitable for 3D design, including
3D printing, so such three-dimensional matrix
codes are used as decorative elements, mainly
in public places. They form a different view of
the codes. Three-dimensional codes are a new
source for the development of coded
information. When creating such a code, the
encoded information becomes important,
because in this case, it is impossible to replace
it [3].

3D codes are embedded in different
objects or areas with minimal shape changes.
They are reliable because they are resistant to
damage, difficult to break and reproduce.
These codes are not limited to planar surfaces,
so they can be embedded in both straight and
curved shapes. 3D codes are created from
homogeneous materials and scanned with
standard devices for reading encoded
information. Three-dimensional codes, for
example, are created with the help of seasonal
plantings of flowers or bushes, formed from
any improvised materials, or created with the
participation of people. It is worth noting that
such codes are best decoded from a height, so
they are designed for recognition from high-
rise buildings, aircraft windows, and more.

As a result of the research, it has been
established that linear and two-dimensional,
and three-dimensional codes are divided into
graphic, subject, and spatial coded information
according to the method of information
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visualization.  The  graphically  encoded
information is represented by flat codes on a
three-dimensional plane, which is a stable
form of code with the addition of any graphic
components (spot, line, silhouette, accent, dot,
etc.).

Object-encoded information is placed or
created from objects, it will have a relief that
can be felt by touch. For example, earrings,
pendant or bracelet, a belt with coded
information that carries information about the
owner, codes made by Lego designers, which
inform consumers about new products in the
company's products, and so on.

Code, an element of the spatial
environment, is formed due to deep-spatial
transformations. Such transformations take
place with the help of material objects or
elements, as well as the intervals of space
between them. The sense of depth and space
of the code is enhanced when additional
elements are added. Spatial coded information
involves placing the code in space on a three-
dimensional form that can be viewed from all
sides.

According to the method of encoding
information, codes are divided into alphabetic
(system of letters), digital (system of numbers),
formulaic (recorded, programmed
alphanumeric  character  systems), iconic
(pictures or hieroglyphs that allow you to
visually obtain information about the subject),
raised dots (system of convex points, Braille
code). The coding method is basic because the
creation of a visual image of the code is
possible only with respect to its integral
structure.

The separation of coded information is a
basic component of the typology of coding
systems. Therefore, according to their
functional purpose, they can be divided into
adaptive, integrative, identification, aesthetic,
informative,  constructive, communicative,
hedonic, and prognostic. Typically, any code
combines two to five functions.

The above information is summarized in
the form of a block diagram, which is
presented in Figure 4.
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Coded information becomes an important
means of design in all types of design (graphic,
industrial design, environmental design), which
is reflected in various areas of use (web design,
dynamic  identity, = outdoor  advertising,
packaging design, printing, architectural design,
industrial design, landscape design, futuristic
design, fashion design).

In graphic design, the concept of coding
is closely related to web design and the creation
of a corporate identity — a dynamic identity. In
modern web design, compositions with codes
are mostly created in the digital world of
technology. They are presented on the sites in
the form of coupons, bonuses, discounts, or
contact information, mostly represented by
matrix codes (Fig. 5a). The set of text, graphics,
language indicates the formation of new
content of the information message. The
emergence of coded information is associated
with the development of hypertext navigation.
Web pages have become interactive, receiving
content (content), which is replaced depending
on the conditions and/or actions. Dynamic
codes allow you to quickly change information,
"adapt" to your visitors, responding to their
actions.

Changes in the field of visual
communications are associated with the
emergence of a new direction of graphic design
— dynamic identity [5]. A feature of identity is the
ability to use the external characteristics of the
object to convey a large amount of information
to the user concisely and extravagantly. For
example, the dynamic identity of the Tula
region, Russia (Fig. 5b). It consists of five matrix
codes of different colors, which represent the
main activities of the region: projects in urban
space, infrastructure, management, culture,
information projects. A symbolic icon is inside,
revealing the activities of each group of the
projects.

Coding is now narrowly used in font
compositions (Fig. 5¢). It is based on changing
the image and color of the basic structure of the
letter depending on the direction of work at a
particular time. Today, coding is widespread in
outdoor advertising, which is developing on the
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border of information and noninformation
designing. Advertising in the environment is one
of the most popular types of outdoor
advertising. Advertising is placed on billboards,
public transport stops, roofs and walls of
houses. For example, Victoria's Secret lingerie
advertising (Fig. 6a).

Due to the rethinking of code as a means
of composition in the design of outdoor
advertising objects, it became possible to create
dynamics in the objects of the subject-spatial
environment. This is due to the use of dynamic
contextual properties of the environment, such
as a pedestrian crossing in the form of a
barcode, which is located near the mall,
informing people about the discounts that
apply today. Coded information is the basis for
packaging design. One of the classic ways to
implement the code in the package is the ability
to identify it at the checkout for faster customer
service. The code finds its external manifestation
in the graphic means of packaging design,
creates a unity of product and design code (Fig.
6b). The emergence of dynamic codes is
becoming a new trend in the design of printing
products (Fig. 6¢).

Industrial design involves the use of code
on a large scale. Such developments are usually
made in industrial conditions. A common trend
is the use of coded information in the design of
industrial design objects (Fig. 7a). In fashion
design, codes are often used on the clothes or
bodies of models (Fig. 7b) to better reveal the
designer's intention. The challenge is to make
the code not only aesthetically pleasing but also
easy to decode.

In the design of the environment, the
code image on architectural objects is used
exclusively for advertising purposes, mainly on
large LED screens (Fig. 8a). Landscape design
objects are created by people to spread
information that can be seen from a height (Fig.
8b). The use of codes in futuristic design has
become widespread due to the COVID19
pandemic as it is an effective way to transmit
large amounts of information contactless
through small code images, which, as practice
shows, is quite effective (Fig. 8¢).



Art and Design N21, 2022

HayKOBUIA paxoBUI XypHan Mucmeymeo3sHascmeo. TexHiYHI HayKu.

m -..--—..q...-

YOU COULD Wi} E - | E @

TAKE THE - .3-'_1!3

GALILEO DR ORA
SURVEY! ,Elf,z"-‘“"i's
S rhse &l
1 the i, You o win 0 $50 Aneaae T cord, S wircn wit L P
e @bbea. . e o vt ol E4AE
3 _ﬂg
s

a b C

Fig. 5. Examples of codes in graphic design: a — discount coupon of Amazon online store, 2017; b -
dynamic identity of the Tula region, Russia, 2019; ¢ — font composition of QR-codes, Big Up, USA, 2020
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Fig. 6. Examples of codes in graphic design: a — underwear advertising by Victoria's Secret, 2018;
b — packaging of McDonald's products with the use of codes, 2020; ¢ — Card electronic business cards
with the use of code, 2017

Fig. 8. Examples of codes in the environmental design: a — House N Building, Tokyo, Japan, 2017; b -
landscape code, Baoding, China, 2017; c — a library with a game room based on QR-codes, Jinan, China, 2019
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In the study, the coded information has
been considered as a field for design, and the
code itself is presented as a design object. This
afforded ground to a typology of coding
systems from a design standpoint.

Conclusions. The study shows that the
codes do not lose their relevance today. Line
codes are widely used in commerce to identify
goods, and matrix codes are used in public
places to distribute large amounts of
information to visitors, such as a menu
encoded in a QR-code. Thus, it has been
researched that the typology of coding
systems includes types of coded information
(barcodes and QR-codes), types of its coding
(linear, two-dimensional, and three-
dimensional), and ways of visualization of
coded information (graphic, subject, and
spatial coded information). These components
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TUnonoria CUCTEM KOAYBAHHA Y
rPAGIYHOMY AU3AUHI

BOPOBYYK M. C., MALLKEBWY K. /1.

Kuiscokuli HayioHanbHUl  yHigepcumem
mexHos02ili ma ou3aliHy

MeTa pocnigxeHHa — po3pobuTn TUNOANOTIO
KoZoBaHOI iHpopMaLii, a came ana barcode Ta
QR-code, ana noganbloOro 3acToCyBaHHA Yy
AV3alHI.

MeTtoponoria. 3actocoBaHO  aHaNITUYHUN,
CTPYKTYPHUI Ta KOMMAEKCHUA MigXxoau, a
TaKOX MMWCTELTBO3HaBYI MeTOAM Y TOMY YuChi
MOPIBHANBHWUIA aHani3.

Pe3synbtatn. 3giicHeHO aHanis KoAOBaHOI
iHbopmaLii, Ha OCHOBI 4oro po3pobaeHo
TUMONOTIK0  CUCTEM KOZYBaAHHA AN Pi3HMX
BMAIB Au3aviHy. [JocnigXeHo OyHKLiOHanbHe
npusHayeHHs barcode Ta QR-code. BusHaueHo
METOAW, BMAMW, TUMX Ta CNocobu KoAyBaHHSA
iHbopmaLii. BuasneHo, wo kogosaHa iHbOp-
MaLifa 3a AOMOMOrOK Pi3HOMAHITHUX AO0MNOB-
HeHb Ta TpaHchopMaLin BM3HAUAE xapakTep
CNpuUHATTA  06'ekTiB Yy  pisHMX  cdepax
XKUTTERIANBHOCTI NHOAMHW Ta BapiaTUBHICTb iX
BUKOpucTaHHA. Okpemy yBary npugineHo
chepaM BMKOPUCTAHHA KOAY Y Pi3HWUX BUAAX
AvzanHy. [lpeactaBneHO aHania  KoAoOBaHOI
iHbopmaLii y pi3HMX Buaax AmsanHy. Biacre-
XXEHO MOC/NIAOBHICTb PO3POOKN  XYyAOXKHbBO-
rpadiyHoro npouecy cTBOpeHHs Kogy. [loBe-
AEHO BaX/IMBICTb BMKOPUCTAHHA KOAOBaHOI
iHbopmaLii ana noganbworo GopMyBaHHA U
BAOCKOHaNEHHA AN3alH-06'eKTiB.

HaykoBa HoBu3Ha. Bneplwe po3pobneHo
TUNONOTIO KOAOBaHOI iHbopMaLii Ana pi3HMX
BUAIB AM3alHY.

MpakTnuHe 3HaueHHAa. OnwucaHo BUAM Ta
TMAW  KOAOBAHOI  iHPopMaLil,  BUAINEHO
cnocobwm i Bi3yasnizauji. PesynbTaty
AOCNIAXKEHHS MOXYTb 6YyTWU BMKOPUCTaHI Ans
NoZanbLIOro BUBYEHHA KOAOBAHOI IHpopMaLii,
a TakoX  cayryBaTM  TEOpPeTUYHMM  Ta
NpakTUYHMM  MaTepiaioM Ans  NigrOTOBKM
daxiBuiB 3 AM3alHY.

KnrouoBi cnoBa: ko0, kodosaHa iHopmayis;
barcode; QR-code; munosozis kody; cucmemu
KOOYBAHHSA, MUNOJI02is1 cucmem KOOyB8aHHS.

TMnonaorna CUCTEM KOAMPOBAHUA B
rPAGUNYECKOM AUN3ANHE
BOPOBYYK M. C,, MALLUKEBMY K. /1.

Kuesckuli ~ HayuoHaneHeIl  yHUBepcumem
mexHos02uli u dusaliHa

Lenb wuccnepoBaHma -  paspabotaTb
TUMNONIOTUID  KOAMPYeMOWN  MHbOpMauun, a

WMEHHO ANA WTPUX-koZoB 1 QR-KoaoB, ans mx
JAaNbHEWLWero NpMMeHeH s B An3anHe.
MeTtoaonorus. Ana nposegaeHVs
NccneaoBaHUA  MPUMEHEHbl  aHANUTUYECKUN,
CTPYKTYPHbIA U KOMMIEKCHbIN MOAXOAbI, a
TaKXKe MEeTOZAbl NCKYCCTBOBEAEHWSA, KyAa BXOAUT
CPaBHUTENbHbIV aHaN3.

Pesynbratbl. [lpoBeseH aHann3 KoAMpyemowu
MHPOpPMaLMK, Ha OCHOBe 4ero pa3paboTaHa
TUNONOrMYecKass CUCTemMa AN Pa3INUHbIX
TMnoBs Av3aliHa. WccnepoBaHo
dYHKUMOHaNbHOE Ha3HaueHue LWTPUX-koda u
QR-kopga. OnpeaeneHbl MeTOAbl, BUABI, TUMbI U
cnocobbl KOAMPOBaHMA nHPopmauun.
BbisBneHo, 4uto Koauvpyemas uvHdpopmauma ¢
MOMOLLbIO  Pa3HOOOpPa3HbIX AOMOAHEHUA W
TpaHchopmaymm onpegenset Xxapakrtep
BOCNPMATUA OOBEKTOB B pasnnuHbiX cdepax
XKU3HEAEeATENbHOCTY yenoBeka n
npegycmaTtpusaet BapMaTMBHOCTb nx
NCNOIb30BaHWA. MpepacraBneH aHanus
Koanpyemon uHGOpMauMM B pasHbIX BUAAX
Av3anHa.  OTcnexeHa nocnefoBaTebHOCTb
pa3paboTku XyAOXeCTBEHHO-rpadunyeckoro
npoLecca co3gaHna Koaa.

HayuHaa HoBu3Ha. Bnepsble pa3paboTaHa
TUNONOTMA KOAWPOBAHHOW MHOpMaLUnU Ans
pa3HblX BUAOB AM3alHa.

MpakTnueckaa 3HauMmocTb OnuncaHbl BUAbI U
TUMNbI KOAUPYEMOW MHPOPMaLMKM 1 cnocobu ee
BM3yaamsauun.  PesynbTatbl  MCCAeAOBaHUA
MOTyT  MCMO/b30BaTbCA AN AaJIbHENLLEero
N3yYyeHns KoAMPYeMOU MHPopMaLUK, a TakxKe
CNYXUTb TEOPETUYECKMM U MNPaKTUUYECKUM
MaTepuanoMm Ans MNOATOTOBKW CMeLMannCToB
no Au3alHy.

KnroueBble cnoBa: k00, KoOuposaHHas
uHgpopmayus, barcode; QR-code; munosozus
ko0a, cucmeMsl KOOUPOBAHUSA, MUNOIO2USA
cucmem KoOUPOBAHUS.
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