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VISUALIZATION OF THE CULTURAL CODE OF THE
NATIONAL COSTUME IN THE KAZAKH DANCE ART

THROUGH DIGITAL TECHNOLOGIES

Abstract

This article aims to identify modern methods of preserving and representing national
heritage in a digital environment. The authors consider the national costume as a carrier
of cultural code in Kazakh dance and as a cultural and semiotic system that conveys
historical memory, the national worldview, and sociocultural values. The purpose of the
study Is to analyze the possibilities of digitally visualizing the shape, ornamental
patterns, color scheme, and compositional features of the national costume in Kazakh
dance. The novelty of the study lies in developing a comprehensive approach to
systematizing the color, shape, ornamental patterns, material and texture, headdress,
Jewellery, and compositional structure of the national costume as an integrated cultural
code and relating this code to stage movements in Kazakh dance. The study employed
cultural and art-historical, historical and ethnographic, comparative, semiotic, and
content analysis methods. The possibilities of photogrammetry, 30 modeling, texture
processing, digital archiving, and AR/VR technologies were considered at the digital
visualization stage. The study identified seven main elements that characterize the
cultural code of the Kazakh national costume and systematized their cultural and
semiotic meanings and artistic functions in Kazakh dance. The results of digital
visualization were evaluated according to the following indicators: cultural authenticity,
visual accuracy, semantic completeness, compatibility with dance movements, digital
quality, and clarity of information. The practical value of the study lies in the possibilities
of digitally reconstructing the Kazakh national costume, preserving cultural heritage,
improving museum exhibitions, and presenting Kazakh dance in a contemporary digital
environment. The proposed model makes it possible to systematically represent the
cultural code of the national costume, from historical and ethnographic data to 3D
reconstruction and interactive visualization.
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Kazakh national costume, cultural code, Kazakh dance, digital technologies, 3D
modeling, digital visualization, cultural heritage.
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KA3AK b/ OHEPIHAETT ¥ATTbIK KOCTIOMHIH
Mo/IEHU KOJ1blH LLUDPNbIK TEXHOJIOTUANAP

APKblJibl BU3YANIU3ALIUANAY

Anpatna

YCbiHbITBIT OTBIDFAH MAKaRa YATTbIK MypaHsl LN@DAbIK OPTAAa CaKTAYLAbIH XoHE
DENPE3eHTAUNINGYLAbIH 3aMAHAYH  TOCIAEDIH AHKbIHAAYFa  OarsiTIafaH. ABTOpAap
VATTBIK KMiMAT K33aK OM OHEDIHAEIT MAZEHH KOATbIH TACLIMAAAYILBICE], TAPUXU KALTbI,
VATTBIK JYHHETAHBIM MEH O/IEYMETTIK-MILEHN KYHAbUIBIKTAPAbI KETKIZETIH MIZEHN-
CEMNOTHKANIBIK KYWE DETIHAE KAPACTbIPaLbl. 3ePTTEYAIH MaKCaTbl — Kasak Oy GHEpIHAErT
VATTBIK  KMIMHIH TLUIHIK, OK0-6DHErTH, TYCI MEH KOMIIOMUNATIbIK EPEKWIENIKTEDIH
UNPPABIK BU3YaIN3AUNINGY MYMKIHAIKTEDIH Tangay. IEDTTCYAIH FollbIMH KAHA/bIFbI
WITTBIK KHiM MEH 0ac KMIMHIH TYCi, MK, OK-GPHEr, MATeEpHa/bl MEH (aKTypack,
COHAN-aK KOMITO3NUNATIBIK KYPbIIbIMBIH BIPTYTAC MALEHM KOJ PETIHAE KeWersi Typae
KYEney XKoHe ONaphablH Ka3ak OMIHIH CaxHalblK KHUMbUT-KO3Fa/IbICLIMEH 63apa
ONNAHBICLIH  AVKBIHAGYAAH KOpIHER. 3epTrey 6apbiCbiHAd MILEHHETIAHY MIHE
BHEDTAHY, TAPUXH-ITHOIDAPUANBIK, CAJIBICTBIPMASIL], CEMUOTHKANBIK KIHE MAIMYHLbIK
TaN4ay a4ICTEDI KONGaHbIAbL. Lingprsik Bu3yamzauns keseHiHae gororpammerpus, 30
MOLENILAEY, TEKCTYPAHbI GHAEY, UNPPAbIK MYparaTiay XaHe AR/VR TeXHONOmMSIapbiHbIH
MYMKIHGIKTEDI KAPACTBIPbIAAbL. IEDTTEY HOTUKECIHAE KA3aKTbIH YITTbIK KUIMIHIH MZEHN
KOLBIH CHIATTANTLIH KETI HEIri3rT INEMEHT aHbIKTNAb], ONIaDALIH MILEHN-CEMUOTHKABIK
Ma3MyHsl MEH Ka3aK OWiHAEr KepKemalk Oencenainiri  wyienensi. Lngpnsik
BUIYAMIALUNTHBIH HITUKENEDI MILEHN EPEKLIENIK, KOPHEKI AANLIK, CEMHTHUKANbIK
TONBIKTBIK, KO3FANILICIIEH YWIRECIMAINIK, UN@PAbIK Cana XoHe aKnapartel Kabbui4ay
KepceTKiluTepi OosbIHILIA Oarafanfbl. 3epTTeyaiH MPaKTUKANbIK KYHAbIIbIFbI KA3aKTbIH
YOTIBIK  KUIMIH  UA@PIbIK  KIHTA  KYpY, MOAEHN  MYpaHbl  CaKTay, Mypaan
IKCTIOSMUYMNINGDEIH KIKCAPTY KOHE 3aMAHAYH UN@PTIbIK OPTaAa Ka3ak bu 6HEDIH Kepcery
MYMKIHAIKTEDIMEH — aHBIKTANAAb. — YCbIHBUTFAH — MOAESL  TaPHXU-ITHOMDAPUAIBIK
MaJIimMeTTepAEH 0acTan 30 pEKOHCTPYKUNACE MEH HHTEPAKTHBTI BU3YATNIALHIFA AENIHIT
YATTEIK KUIMHIH MAZEHH KOLBIH KXYWEN TyDae KapPCETyre MyMKiHAIK bepesi.

TyiiiHai ceapep
Ka3aKTblH YITTLIK KWiMI, MIJEHN KOAbI, Ka3aK Oui, un@paslk TexHonomsnap, 30
MOLENBAEY, UNPPIIbIK BU3YASNIALNS, MALEHH MYPA.

[Danekces ywiH
Kpeikbaesa, C. M., HoirmeToBa, A. 2026. Ka3ak 61 eHepiHaeri yTTbIk KOCTIOMHIH M3fieHH
KOAbIH LMdpAblK TEXHONOTrMANAp apKbiibl Bu3yanu3aumsnay. «Arts Academy» fbinbiMu
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BU3YAJIN3ALIUA KYNIbTYPHOIO KOJA
HALUMOHAJIbHOTO KOCTHOMA B KA3AXCKOM

TAHLEEBAJIbHOM UCKYCCTBE C MOMOLLbIO
LIM®POBbIX TEXHOJIOTUK

AHHOTauuA

KnioueBble cnosa

[ing uutupoBaHus

[lpeanaraemas CTates HanpasieHa Ha BbIABAIEHNE COBDEMEHHBIX CIOCOBOB COXPIHEHNT
U PENPE3EHTALMN HALMOHAILHOIO HACTELNS B UNPPOBOK CPELE. ABTOPbI PACCMATPHBAIIT
HALHOHANbHBIN KOCTIOM KaK HOCHTE/Ib KYJIbTYPHOIO KOAA B Ka3aXCKOM TaHLEBA/IbHOM
UCKYCCTBE, KaK  KYJIbTYPHO-CEMUOTUYECKYKO  CHCTEMY, TEDEAAIOLLYIO  UCTOPHYECKYIO
NIaMAT,  HAUNOHAIBHOE ~ MUPOBO33DEHHE W COUMOKYAIBTYDHBIE  LIEHHOCTH.  Llenb
UCCIELO0BAHNA — TIPOGHATMNPOBATE BOIMOKHOCTH uﬂa{aasaﬁ BU3YaN3AUNN POPMBI,
OPHAMEHTa, LBETOBOH [aMMbl H KOMIOMUYHOKHBIX OCOBEHHOCTEN HALHMOHANIBHOIO
KOCTIOMa B Ka3axcKOM TaHLEBANLHOM WCKYCCTBE. HaydHas HOBU3HA HCCAEAO0BIHMS
POABIAETCA B CO3AaHMN KOMIIEKCHOO MOAX0AA K CUCTEMATH3ALMH LBETE, POpMbI,
OPHAMEHT3, MATepuana # QakTypsl HAUHOHAIBHOH OLEXAbI, TOA0BHOIO  yoopa,
OPHAMEHTE, CHCTEMATH3ALMH OPHIMEHTOB U KOMITO3MLHOHHON CTPYKTYDbI KaK EANHOIO
KY/IbTYDHOIO KO4G, YBA3KE €r0 CO CLEHNHECKUM [BIKEHNEM KAZaXCKOIo TaHua. B xoge
UCCIEL0BaHNA  ObIM  MCITONB30BAHBI  METOAbI  KYJIbTYPHO-UCKYCCTBOBEAYECKOIO,
UCTOPHKO-ITHOIPAPHHECKOIO, CDABHUTENIBHOIO, CEMUOTUYECKOIO U COAEPKATENBHOIO
aKamsa, Ha 3rame ungpoBos Busyammzaumi Obiin  PaccMOTPEHb BOSMOXHOCTH
gororpammerpmm, 3D-MogenupoBarns, 06paeOTKu TEKCTYP, UNGPOBOIO apXHBHPOBAHNI
n texronormi AR/VR. B pesynstare uccneqoBanns Oblin BbISBAIEHE CEMb OCHOBHBIX
JIEMEHTOB, XaPAKTEPHIVIOUNX KyJIbTYDHBI KO KA3aXCKOH HALUUOHATbHON OLexabi,
CHCTEMATUINPOBAHO MX KYJIbTYPHO-CEMUOTUYECKOE COLEDKAHHE M XY[OKECTBEHHAS
GKTHBHOCTb B K33aXCKOM TaHLE. Pe3y/ibTartsl UU@PDOBOA BH3YaU3AaLIMH OLEHNBANNCH 10
TI0K33aTENIAM  KYJIBTYPHOH ~ CIIELHPHIHOCTY, BH3YaTIbHONH TOYHOCTH, CEMAHTUYECKOH
TI0/IHOTBI, COBMECTUMOCTH C  [IBHXEHHEM, LU@GDOBOMY KI4eCcTsy u  BOCHPHITHIO
nHGopMaLm. [IpaKTMYeckas LeHHOCTb UCCAEL0BakMS ONMPESENSETCS BOIMOXHOCTIMA
LHPPOBOH PEKOHCTDYKLIMN KAZXCKOH HAUMOHA/TbHON OBEXLbI, COXPAHEHNS KYIbTYPHOMO
HACREONS,  VIIYHIIEHUS  MY3EHHBIX  IKCTOMUMA M JEMOHCTPAUM  Ka3aXCKOro
TaHUEBAAIBHOIO MCKYCCTBA B COBDEMEHHON UNPPOBOH CPEAE. [IDEACTABCHHAS MOAEND
1103BOISET CHCTEMATHYECKH OTOOPAXATL KYJIbTYPHBIN KOA HALHMOHABHON OEXAbI,
HaYUHaA OT UCTOPHKO-3THOIDAPHIECKUX AGHHBIX H 38KaHINBAA 3D-pekoHCTpyKunen H
WHTEDIKTHBHON BU3YaNN3ALNEN,

KA3axXCKkass HALHMOHANbHAS OBEXAS, KYJIbTYDHBIA KO, KA3axXckwi TaHel, Lu@poBbie
TEXHONOMH, 3D MOAEIMPOBAHNE, UNPPOBAS BH3YANNIALNS, KYJIBTYDHOE HACTEZNE.

Kpbikbaesa, C. M., HoirmeToBa, A. 2026. Bu3yanu3aums KynbTypHOT0 KOAa HaLMOHaNbHOTO
KOCTIOMA B Ka3aXCKOM TaHLEBANbHOM WCKYCCTBE C MOMOLLbIO LMAPOBbIX TEXHOMOTHIA.
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Introduction. The visual
documentation and preservation of
traditional  cultural heritage are
becoming important areas of research in
cultural studies, art history and the
digital humanities. UNESCO's approach
to safequarding intangible cultural
heritage highlights the importance of
transmitting forms of traditional art,
historical knowledge, and cultural
experience to future generations. From
this perspective, studying the national
costume using digital technologies
makes it possible to examine not only
its external features but also the
cultural meanings conveyed through
ornamental patterns, color, shape,
material and composition. In current
practice, 3D modeling, digital archiving,
high-quality visualization, and
interactive technologies are used as
effective tools for studying and
presenting cultural heritage to the
general public.

The purpose of the study is to
identify the main semiotic features that
form the cultural code of the national
costume in Kazakh dance and to
develop a methodology for studying and
visualizing their cultural meanings
using digital technologies.

The research objectives are: to
systematize the historical, semiotic and
artistic meanings of the main elements
that constitute the cultural code of the
Kazakh national costume; to identify
ways of reconstructing and visualizing
this cultural code wusing digital
technologies; and to assess the

possibilities of digital visualization for
preserving, interpreting, and
representing the cultural content of the
national costume.

The study considers the national
costume not only as an element of
artistic decoration but also as a semiotic
system that conveys the historical
memory, sociocultural experience and
national worldview of the Kazakh
people. The systematization of color,
shape, ornament, material, and
compositional features in historical,
cultural, and semiotic terms, together
with an analysis of their relationship to
movement and the stage image in
Kazakh dance, helps preserve the
cultural and semantic content of the
national costume. It also makes it
possible to present this content to
contemporary audiences through 3D
reconstruction, visualization, and an
interactive model.

Materials and methods of research.
The study used qualitative approaches
from cultural studies and art history to
examine and visualize the cultural code
of the national costume in Kazakh dance
using digital technologies. The study
examined the cultural and semiotic
meanings conveyed through color,
shape, ornamental patterns, material,
and headdress, as well as the external
artistic features of the costume. The
digital component focused on the
possibilities of re-displaying the
national costume as an object of
cultural  heritage in a digital
environment.
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The object of the study was the
national costume used in Kazakh dance.
The subject of the study was the artistic
and semiotic symbols that form the
cultural code of the national costume,
their connection with the historical and
cultural experience of the Kazakh
people and the stage image in dance art,
as well as the possibilities of visualizing

these  symbols  using  digital
technologies.

The research materials included
historical, ethnographic, and art-

historical data on the Kazakh national
costume, visual materials, and scholarly
publications related to the topic. The
literature reviewed provided
information  on  the historical
development, material characteristics,
social functions, colors, ornamental
patterns, headdresses, and jewellery of
the national costume, as well as their
cultural meanings.

The main criteria for selecting
costume  samples  were their
correspondence with the traditional
Kazakh clothing culture, their cultural
significance, and the clear presence of
distinctive visual features. The study
examined the costumes used in the
Kazakh women’s dances “Aqqu,”
“Aizhan Qyz,” “Sholpy,” “Ornek,”
“Bylgyldag,” and “Erke Sylqym.” Color,
shape, ornamental patterns, headdress,
and material were analyzed as
individual visual elements. The analysis
also considered the national costume as
a carrier of cultural information that
indicates the wearer's age, gender,

ISSN 2523-4684  eISSN 2791-1241  3(19) 2026

social status, marital status, and
connection with traditional rituals.

The specific features of the costume
in the Kazakh dance were examined in
relation to the dancer’s movements. In
this regard, along with the static
structure of the costume, its shape,
silhouette, and visual impact during
stage movement were analyzed. The
relationship between costume elements
and dance movement was examined
using the following framework:
‘costume element — movement —
visual effect — cultural image”.

The study consisted of several
successive stages: a review of scholarly
literature; identification of the main
visual elements representing the
cultural code of the national costume;
analysis of their historical, social,
aesthetic, and symbolic meanings; a
review of international practices in
presenting national costumes in a
digital environment; consideration of
the potential of 3D modeling, AR/VR,
digital reconstruction, and interactive
visualization; and systematization of
ways to preserve and present the
cultural code in a digital environment.

The main feature of the study lies in
considering the national costume not as
a separate material object but as a
cultural and semiotic system connected
with Kazakh dance. In the process of
determining the cultural code, not
limited to the appearance of the
costume, its color, shape, ornament,
material and texture, headdress,
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ornament and compositional structure
were analyzed in relation to each other.

The scientific novelty of the study
consists of three main contributions: the
main components that form the cultural
code of the national costume were
systematized; a  methodological
approach was proposed to connect the
cultural and semiotic features of the
costume with movements in Kazakh
dance; and a model for the digital
reconstruction and interactive
visualization of the cultural code was
developed.

The results of the study can be used
in museums, dance and art education,
higher education institutions, digital

archives, and projects aimed at
preserving and promoting national
cultural heritage.

Each component was analyzed
according to five criteria: visual
features, historical meaning, cultural
and semiotic meaning, function in dance
performance, and approach to digital
visualization. This approach provided a
basis for the systematic analysis of the
elements of the national costume, from
their external features to their
historical, cultural, and symbolic
content, and for identifying possibilities
for their re-reflection in a digital
environment.

Table 1. (riteria for determining and interpreting the cultural code of the Kazakh

national costume
Clothing Visual feature | Cultural and | Role in dance | Digital
element semiotic performance visualization
meaning method
Color Color, hue, | Symbolic and | Highlights the | Color
contrast aesthetic stage image visualization
meanings
Shape Silhouette, Indicates age, | Defines 3D model
volume, length | gender, and | movement and
social character | silhouette
Ornament Type, shape | Represents the | Complements 2D / 3D
and location of | national the artistic image | reconstruction
the pattern worldview and
conveys
symbolic
meanings
Material / | Fabric  type, | Reflects Shows the | Digital texture
texture surface finish, | practical and | property of the | mapping
gloss aesthetic abric when
meanings moving
Headgear Shape,  size, | Represents Individualizes 3D model
decoration age, social | the dancer’s
status and | stage image
cultural
identity
Jewellery Shape,  type | Ithas aesthetic | Enhances 3D/AR
and location and symbolic | movement and
meaning complements the
stage image
Composition The Ensures  the | Creates a| 3D/AR/VR
relationship formation of a | coherent stage
and location of | unified cultural | image
the elements image

~111~




«ARTS ACADEMY» zvinvimu scypranst / «ARTS ACADEMY» scientific journal / nayunwiii oacypnan « ARTS ACADEMY»

3(19) 2026 ISSN 2523-4684  eISSN 2791-1241

The cultural code of the national
costume was analyzed in terms of color,
shape, ornamental patterns, material
and texture, headdress, jewellery, and
compositional structure. The visual,
historical  and cultural-semiotic
meanings of each element, its function
in the dance performance, and the
possibilities for its representation in a
digital environment were examined in
relation to one another. The digital
visualization process involved 3D

modeling,  2D/3D  reconstruction,
texture  mapping, and  AR/VR
technologies. The research process
included collecting historical and
ethnographic  materials, identifying
costume elements, analyzing their
cultural meanings, digitally processing
and reconstructing the costume in 3D,
linking the digital model to dance
movements, and creating an interactive
visualization.

Figure 1. Model of digital study and visualization of the cultural code of the Kazakh national
costume

Model for the digital analysis and visualization of the cultural
code of the Kazakh national costume

L) Collection of historical and
ethnographic data
L) Cultural and semiotic analys1s
L 3D reconstruction
The study used

photogrammetry, 3D modeling, texture
processing, digital archiving, and AR/VR
technologies, as well as Blender and
CLO 3D software. These tools made it
possible to display the shape, texture,
color, ornament, and compositional
features of the costume in a digital
environment. The effectiveness of
digital visualization was evaluated
according to the following criteria:
preservation of cultural meaning,

Identification of costume elements .
Digital processing <
Integration with dance movements <
Interactive visualization 1

correspondence with the original image,
complete transmission of costume
elements, compatibility with dance
movement, quality of the digital model
and intelligibility of information.

The criteria presented in the Table 2
aim to comprehensively assess the main
characteristics of digital visualization,
from the preservation of cultural
content to its presentation in a visual
and interactive way.
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Table 2. Criteria and indicators for evaluating the effectiveness of digital visualization

Evaluation criterion

Indicator

Evaluation method

Cultural authenticity

Consistency with the cultural

Expert assessment

code
Visual accuracy Accuracy of shape, color, and | Comparative analysis
ornament
Semantic completeness Representation of cultural | Content analysis
meanings
Compatibility with movement | Relationship between the | Video recording and 3D
costume and dance | analysis
movements
Digital quality 3D model quality Expert assessment
Availability Clarity of information User assessment

Literature review. Research on the
digitalization of folk dance and national
costumes demonstrates the potential of
digital technologies for preserving
traditional cultural heritage. Ami-
Williams et al. (2024) studied Nigerian
Eyo dance through motion capture,
costume movement modeling, and 3D
visualization. They found that the size
and deformation of the costume during
movement affected the quality of digital
registration. Intawong et al. (2025)
digitized Lanna traditional dances from
Thailand using motion capture, VR, MR,
and web-based visualization,
demonstrating the potential of XR
technologies to present traditional
dance interactively.

Angeletti et al. (2024) examined the
use  of  photogrammetry, 3D
visualization, VR, AR, and digital twin
technologies for the preservation and
presentation of historical costumes in
museum settings. The study showed
that digital technologies allowed

costumes to be presented to the public
preserving their shape, movement, and
cultural context. Moskvin, Moskvina and
Kuzmichev (2025) studied levels of
detail in 3D models of historical
costumes and  emphasized the
importance of balancing visual quality,
file size, and technical capabilities of
user’s devices.

3D modeling and deep learning
technologies are also used in the digital
reconstruction of traditional textile
heritage. In a study of traditional textile
patterns of the Li people, high-precision
3D models were developed using the
SDCS-3D-GAN  model. The models
preserved color, weaving structure, and

fine textural symbols and were
introduced into AR/VR environments
(Cao et al. 2026). The study

demonstrated the relationship between
the stages of data collection, pre-
processing, sign detection by CNN, 3D
reconstruction, texture generation, and
AR/VR visualization.
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Jalit - (2025)  explored  the
presentation of ethnic patterns from
traditional clothing in a contemporary
digital  environment  using AR
technology and demonstrated how
traditional motifs could be transformed
into interactive digital content. Overall,
the studies reviewed demonstrate the
potential of 3D modeling, motion
capture, photogrammetry, AR/VR, and
artificial intelligence for preserving and
visualizing traditional dance, costume,
and textile heritage. However, these
studies do not fully examine the cultural
and semiotic content of the national
costume in relation to stage movement
in Kazakh dance. This gap provides the
rationale for the present study.

Zhu, Li and Zhang (2025) proposed
an approach to the digital restoration of
historical costumes using artificial
intelligence and 3D technologies. The
study used CLO 3D, Blender, CAD, and Al
tools to reconstruct the fabric texture,
color, ornamental patterns, shape, and
jewellery of the costume in stages. The
authors described digital restoration as
a systematic process involving historical
and cultural analysis, digital processing,
ornament identification, 3D modeling,
virtual dressing and visualization.

Boboc et al. (2022) analyzed 1,201
scientific papers in the Scopus and Web
of Science databases and systematized
the capabilities of AR technologies in
3D reconstruction of cultural heritage,
virtual  exposition, education and
interactive presentation. The study
showed the importance of combining

ISSN 2523-4684  eISSN 2791-1241  3(19) 2026

3D modeling, photogrammetry, laser
scanning, and artificial intelligence.
However, the review did not specifically
address the cultural code of a particular
national costume or its relationship to
dance movements.

Chong and colleagues (2022)
studied virtual reality technologies
through a systematic review in terms of
preserving,  reconstructing,  and
presenting cultural heritage. The
analysis of 290 scientific publications
demonstrated the potential of VR
technologies for the three-dimensional
reconstruction of cultural objects, the
interactive presentation of historical
information, and user interaction with a
cultural object.

Bolsynbek and Kadrimbetova (2025)
examined the Kazakh national costume
as an ethnocultural phenomenon that
reflects historical memory, national
worldview and sociocultural
characteristics. The study analyzed the
material features, social functions, and
decorative elements of the national
costume and demonstrated that it
functions as a semiotic system
conveying  cultural and  social
information.

Kazakhstani scholars Kostsova and
Mugzhanova (2025) studied the Kazakh
national costume as a cultural code
reflecting material and spiritual culture
and national identity. The authors
systematized the functions of costume
elements related to age, gender, social
status, and traditional rituals and
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showed their importance in conveying
cultural and symbolic information.

Akhmetbekova, Montanay and Koch
(2024) studied the cultural and
semantic functions of terms for items of
national clothing in Kazakh and Turkish
proverbs.  Through  comparative,
semantic, discursive, and frame analysis,
the authors found that clothing terms
extend beyond their original material
meanings and function as symbolic
units conveying information about
social status, values, worldview, and
national culture.

Overall, international and
Kazakhstani research demonstrates the
importance of 3D reconstruction,
photogrammetry, AR/VR, artificial
intelligence, and interactive
visualization for the digitization of
national costume and traditional dance
heritage. In domestic works, the
historical, cultural, social and semiotic

content of the Kazakh national costume
is considered in detail. However,
insufficient attention has been paid to
integrating the color, shape, ornamental
patterns, material, jewellery, and
compositional structure of the national
costume with movements in Kazakh
dance within a single digital model. This
research gap  demonstrates the
relevance of the present study.

The results and discussion of
results. The study identified seven main
interrelated elements that form the
cultural code of the national costume
used in Kazakh dance: color, shape,
ornamental patterns, material and
texture, headdress, decoration and
compositional structure. The listed
elements not only shape the external
artistic appearance of the costume but
form a system of visual symbols that
conveys cultural meanings, social
identity, and the stage image.

Table 3. Main elements of the Kazakh national costume and their cultural-semiotic content

N2 | Costume element | Main visual | Cultural and semiotic | Artistic function in
feature meaning Kazakh dance
1 Color Color, hue, | Expresses symbolic, | Strengthens  the
contrast aesthetic and cultural | stage image and
meanings visual
expressiveness
2 Shape Silhouette, Indicates age, gender | Body language and

shape, location

volume, length and social | dance define the
characteristics silhouette
3 Ornament Type of pattern, | Represents national | Enriches the artistic

worldview, symbolism

image and defines

shine, density

and cultural identity | the national

character
4 Material and | Fabric type, | Reflects practical, | Reveals the visual
texture surface  finish, | aesthetic, and cultural | and dynamic

features
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properties of the
costume

5 Headgear Shape, volume, | Represents age, status | Personalizes  the
decoration and cultural identity | stage image of the
dancer
6 | Jewellery Type, shape, | Expresses aesthetic, | Complements
material, symbolic and social | movement and
location meanings increases visual
expressiveness
7 Composition The location and | Ensures the formation | Creates visual
relationship of | of a unified cultural | integrity and
the elements image harmony of the
stage costume

The results presented in the Table 3
show that the cultural code of the
national costume is formed through the
interconnection of  color, shape,
ornamental patterns, material,
headdress, jewellery, and compositional
structure. These elements communicate
the national worldview, the wearer’s
social status, and cultural identity and
characterize the costume as a semiotic
system.

A distinctive feature of the study is
that these elements were considered in
relation to stage movements in Kazakh
dance. Costume elements contribute to
the spatial perception of movement,
visual dynamics, and the coherence of
the stage image. The analysis was based

on the following sequence: “costume
element — movement — visual effect
— cultural image”.

The long hem visually enhances the
amplitude of rotational movements,
while the sleeves emphasize the
direction and dynamics of hand
movements. The headdress shapes the
dancer's  silhouette, while the
ornaments enhance the effect of light in
the process of movement. Ornamental
patterns emphasize the national
character, appearing from different
spatial angles. These results provide a
basis for the proposed digital
reconstruction and interactive
visualization of the national costume.
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Table 4. Relationship between national costume elements and dance movements

Costume Relationship to dance | Stage visual effect Influence on cultural
component movement image
Clothing hem Circular and rotational | Visually increases the | Enhances the
movements amplitude of | expressiveness of the
movement female stage image
Sleeve Hand gestures Creates a dynamic | Enhances the expressive
visual effect character of the dance
Headgear Head movements Highlights the | Reflects personal and
dancer's silhouette social characteristics
Jewellery Body movements Light reflection and | Increases stage
dynamic visual effect | expressiveness
are formed
Ornament Turning of the body | The nature of the | Defines national cultural
and movement in | visual perception of | identity
space the expression
changes
These findings are consistent its visual properties during
with the study by Ami-Williams movement.

and colleagues, who examined the
effect of voluminous costumes on
digital registration of movement
in traditional dance. Their study
focused on the digitalization of
Eyo dance, whereas the present
study examined the role of
costume elements in forming the
stage image and cultural code in
Kazakh dance.

The results make it possible to
characterize the national costume
not as a static cultural object but
as a dynamic artistic system that
interacts with dance movements.
Therefore, digital reconstruction
should take into account not only
the shape of the costume but also

Based on these findings, a
visualization model was formed to
represent the cultural code of the
national costume in a digital

environment. The model
combines  color, ornamental
patterns, shape,
material,jewellery, —and  the

costume’s visual appearance in
motion within a single digital
system.

Historical and ethnographic
materials provided the basis for
the digital visualization, which
involved the digital processing of

costume elements, 3D
reconstruction, and the
application ~ of  appropriate
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textures. At the next stage, the
digital model was linked to dance
movements, taking into account
the visual effects produced by the
hem, sleeves, ornamental
patterns, and jewellery.

-

Interactive
Visualizatio
n

Movement
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As a result, the cultural code of
the national costume was
presented through the following
sequence: “costume — cultural
code — digital reconstruction —
movement interactive
visualization™.

—

Cultural
Code

Digital
Reconstruction

Figure 2. Model for the digital visualization of the cultural code of the Kazakh national costume

The model presented in the figure
consists of four interconnected levels:
national costume — cultural code —
digital reconstruction — interactive
cultural visualization. At the first level,
the original appearance of the costume
is systematized. At the second level, the
cultural code conveyed through color,
shape, material, and ornamental
patterns is identified. At the third level,
the mentioned symbols are converted
from 2D materials into a textured 3D
model and animated movement. At the
final level, the completed digital model

is presented through 3D and AR/VR
environments, digital archives, and
interactive platforms.

The main value of the model is that
it preserves the cultural information
conveyed by the national costume and
allows this information to be presented,
interpreted, and interactively explored
in a digital environment. The distinctive
feature of the proposed model lies in
the integration of digital reconstruction,
movements in Kazakh dance, and the
cultural and semiotic content of the
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national costume within a single
system.

Based on the previous results, a
multi-level ~ model  of  digital
visualization of the cultural code of the
national costume was formed. Figure 1
shows the stages of the research
process, while Figure 2 presents the
structure of the digital visualization
model.

The effectiveness of digital
visualization was assessed according to
the following indicators: cultural
identity, visual accuracy, semantic
completeness, movement identity,
digital quality and information
perception.  Each indicator  was
evaluated using a five-point scale, and
the results before and after digital
visualization were compared.

Table 5. Evaluation results for the effectiveness of digital visualization

Indicator Initial level, score | Level, score after | Change
digital visualization

Cultural authenticity 34 46 +1.2

Visual accuracy 3.2 45 +1.3

Semantic 31 44 +1.3

completeness

Compatibility with | 2.9 43 +14

movement

Digital quality 2.8 4.6 +1.8

Clarity of information 33 47 +1.4

Average score 3.12 452 +1.40

The results presented in the Table 5
show an increase in all assessment
indicators after digital visualization. The
average score increased from 3.12 to
452 points, representing a mean
increase of 1.40 points. The greatest
increase was observed in digital quality,
which rose from 2.8 to 4.6 points (+1.8).
Compatibility with dance movements
increased from 29 to 4.3 points,
semantic completeness from 3.1 to 4.4
points, and clarity of information from
3.3 to 4.7 points. These results suggest
that the digital model made it possible
to present the shape, texture, cultural
meanings, and relationship of the

costume to dance movements in an
integrated manner.

A comparison with international and
Kazakhstani studies identified four main
areas in the digitalization of national
costumes: the relationship between
costume and dance movements, 3D
visualization, AR/VR technologies, and
the representation of cultural codes.
Ami-Williams and colleagues (2024)
demonstrated the effect of voluminous
costumes on the digital capture of
traditional dance movements. The
present study extends this perspective
by considering the cultural and semiotic
meanings of the costume.
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Moskvin et al. (2025) showed the
importance of a balance between visual
detail and technical capabilities when
creating 3D models of historical
costumes. In the present study, the
quality of the 3D model, color, shape,
ornamental patterns, material, and the
preservation of their cultural meanings
were considered key components of the
analysis.

Conclusion. The study aimed to
analyze and visualize the cultural code
of the national costume in Kazakh dance
using digital technologies. As a result,
seven main elements that form the
cultural code were identified: color,
shape, ornamental patterns, material
and texture, headdress, jewellery, and
compositional structure. The visual
characteristics, cultural and semiotic
meanings, and functions of these
elements in dance performance were
systematized.

The study showed a direct
connection between the costume and
movements in Kazakh dance. The hem
enhances the artistic effect of rotational
movements, the sleeves emphasize the
direction and dynamics of hand
movements, and the headdress and
decorations  shape the  dancer’s
silhouette and complement the stage
image. The national costume was
considered not as a static cultural object
but as a dynamic artistic system that
interacts with dance movements.

ISSN 2523-4684  eISSN 2791-1241  3(19) 2026

An important result of the study is a
model of digital reconstruction and
interactive visualization of the cultural
code of the national costume. The
model combines the stages of collecting
historical and ethnographic materials,

identifying costume elements,
conducting cultural and  semiotic
analysis, digital  processing, 3D

reconstruction, integration with dance

movements, and interactive
visualization.
The effectiveness of digital

visualization was evaluated according
to the following indicators: cultural
authenticity, visual accuracy, semantic
completeness,  compatibility  with
movements, digital quality, and clarity
of information. The results showed an
increase in all indicators after digital
visualization, ~with  the greatest
improvements observed in digital
quality, compatibility with dance
movements and clarity of information.
Digital  technologies can be
considered an effective means of
preserving, systematizing, interpreting,
and presenting the cultural code of the
Kazakh national costume to the general
public. The proposed model can be used
in museums, dance and art education,
higher education institutions, digital
archives, and projects aimed at
promoting Kazakh cultural heritage.
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