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This study is dedicated to the critical analysis of the transformation of Kazakh national motifs (ornamentation,
chapan and saukele cut) within the fashion industry, driven by the global demand for authenticity and the need to
preserve intangible heritage amid digitalization [3, 5]. The research aims to develop and substantiate the **From Craft
to Digital™ Conceptual Model, ensuring the efficient and ethical integration of traditional art into digital aesthetics.
The key research areas include the semiotic analysis of motifs (Qoshgar muyiz), investigation into the influence of 3D
technologies and generative design on their interpretation, and evaluation of the heritage's potential for sustainable
design [9]. The methodology is based on historical-cultural and comparative analysis of collections over the last
decade, supplemented by empirical modeling (translating a motif into a parametric 3D grid using Rhino/Grasshopper).
The main results show that successful integration requires conceptual reinterpretation (deconstruction) and
algorithmic decoding of traditional principles. The conclusions confirm that digital tools act as a bridge for the
revitalization and scaling of local cultural codes. The value of the study lies in the proposed algorithm for adapting
Kazakh craft techniques to the needs of Industry 4.0, addressing the lack of methodological resources in regional
design.

Keywords: National Motifs, Kazakh Design, Digital Aesthetics, Qoshgar Muyiz, Craft, 3D
Modeling, Sustainable Fashion.

HHTETPALINA HALIMOHAJIBHBIX MOTHUBOB B CQBPEMEHHBIfI
FASHION-AU3AHUH: OT PEMECJIA K HIU®POBOU ICTETUKE
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Hccneoosanue noceaujeHo KpUmu4ecKomy ananu3y mpancopmayuu KazaxcKkux HAYUOHAIbHBIX MOMUGOE
(opnamenmuka, Kpoii wianana u caykesne) 6 KOHmeKcme UHOYCMpuu MoObl, YUMo 6bl36aAHO 2100AILHBIM 3ANPOCOM HA
aymeHmu4YHOCHb U HEOOXOOUMOCHIbIO COXPAHEHUA HEMAMEPUATILHO20 HACTIEOUA 6 YC06uax yugposuzayuu [3, 5].
Ilenvto pabomor aensemca paspabomka u obocrnosanue Konyenmyanvnoit mooenu "Om Pemecna k Hugpe',
Komopas obecneuum IhheKmusHyIo U IMUYHYIO UHIMEZPAUUIO MPAOUWHOHHOZ0 UCKYCCHIBA 6 UUPPOGYIO ICHIEMUK).
OcHogHble HANPAGNEHUA: CEMUOMUYECKUI AHANU3 MOMUGOE (KOWIKap Mmyiti3), ucciedosanue enuanus 3D-
MeXHONoZUil U 2eHepaAmueHOz0 OU3AiiHa HA UX UHMEPRPemayuio, a maKice OyeHKa NOMEeHUUaNa Hacaeous ons
ycmoituueozo ousaitna [9]. Memooonozua 0CHO8AHA HA UCHOPUKO-KYJIbMYPHOM U CPAGHUMETbHOM AHAIU3E
Konnekyuil 3a nociednee oecamuemue, OONOTHEHHOM IMRUPUYECKUM MOOeaUposanHuem (nepeeoo Momuea 6
napamempuueckyro 3D-cemky ¢ ucnonvzoeanuem Rhino/Grasshopper). OcroséHnble pe3yibmanivl HOKA3bl6aA0M, YMO
ycnewiHaa uHmezpayus mpeoyem KOHUERMYanbHO20 REPEOCMbICAeHUA (0eKOHCMPYKYUW) U A120PUMMUYECKOZ0
0eK00upoBaHUa MpaouyUOHHBIX NPUHYUNO08. Bbi6oovl noomeepiicoarom, umo yugpossvie uHCmMpPyMeHmsl CyxHcam
MOCHIOM ONA PeaUManu3ayuy 10KaabHbIX KYJIbIMYPHBIX KOO0 U ux macuimaouposanus. Llennocms uccnedooganusn
3aK1I04aemcs 6 NPEONOIHCEHHOM ANZoOPUMMe adanmayuy Ka3axckKux pemecieHHblX npuemos ons Hyxyco Huoycmpuu
4.0, 6ocnonuan oepuyum memoouuecKux Mamepuaios 6 pecuOHaAIbHOM OU3AiiHe.

KuaroueBsble ciioBa: HanuonanbHble MoTUBBI, Kazaxcknii qu3aiin, udposas 3cretuka, Komkap
Myiii3, Pemeciio, 3D-monesmpoBanue, Y croitunBasi Mojaa.
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3epmmey Kazax YimmolK MOMUGMEPIHiH (OpHeKmepi, wianan MeH CIYKeAeHiH niulimi) CoH UHOYCHmpPUACH
Konmexcminoezi mpancopmayuacoina apranzau, oyn sxncahanovlk aymeHmuKmiK CYPaHblCbIMeH HeaHe Wupaanovipy
AHCAZ0ABIHOA MAMEPUATIObIK, eMeC MEPAHbBL CAKmay Kayicemminizimen wiapmmanzan [3, 5]. Kymvicmuiyy maxcamor —
oacmypni OHepOl uuUPPABLIK ICMemuKaza MmMuimoi HcoHe IMUKATIBIK UHMEZPaAUUALAYObl KAMMAMACHI3 ememin
""Kononepoen Lugpza' Konuenmyanovt Moodenin azipney jcane eonvimu nezizoey. Hezizei oazeimmap: momuemepoin
(KowKap myiiiz) cemuomukanvlk manoaysl, 3D-mexnonozuanap men 2enHepamuemi OUAHHHLIH 01apObl MYCIHOIpy2e
acepin 3epmmey, COHOAII-AK MYPAHLIH MYPAKMbL OU3AIH Yuiin aneyemin oazanay [9]. Odichama coHzbl OHICHLIOBIKMAZbL
KONMeKUUANApPObIY, MAPUXU-MIO0CHU HCIHE CATBICHBIPMATIbL MAIOAYbIHA HE2I30e/12eH, OHbl IMRUPUKATIBIK MOOeTbOey
(Rhino/Grasshopper Konoana omuipoin momuemi napamempnix 3D-mopza ayoapy) monvikmoipadwvl. Hezizei nomusicenep
maobvicmyl unmezpayus OICMypii HPUHUURMEPOT MYHCHIPLIMOAMATBIK KAUma MyCiHyOi (0eKOHCMmpPYKYUs) Hcone
aneopummoiK 0exoomayovl manan ememinin Kopcemeoi. Kopvimoinovinap uugpnulx Kypanoap cepzinikmi maoenu
KOOmapowl #canoanobipy MeH Macuimadomay yuiin Konip Koi3mMemin amkapamusiHoli pacmaiiovl. 3epmmeyoir KyHObL1bI2bl
AiMaKmulK, Ou3aiHOazbl 20icmeMmeniK pecypcmapobly Manuiblibl2blH MOJIMbIPA OMuIPbIn, KA3aK KOJIOHep 20icmepiH
Hunoycmpus 4.0 karicemminikmepine 6eitimoeyoit YColHbLIZAH anzopumminoe.

Herisri ce3nep: ¥arreik motuBTep, Kazak mu3zaiinbl, Llugpasik scrernka, Komkap myiiis,
Konenep, 3D-monenanbaey, TypakTbl coH.

Introduction motif, structural geometry of the chapan and kamzol)

Rationale and Relevance of the Topic into the development of modern apparel.

The paper addresses the vital necessity of - Subject of Study: The set of conceptual and
transforming ~ Kazakh  national  iconography technological  strategies for the algorithmic
(ornamentation, cut of the chapan and saukele) within decomposition and translation of Kazakh craft legacy
the contemporary fashion landscape. This necessity into a functional digital fashion aesthetic.
arises from two converging trends: the global market's - Research Goal: To establish and academically
increasing appetite for cultural specificity and the validate the "From Craft to Digital" Conceptual
urgent need to safeguard intangible heritage in the Model, aiming to demonstrate that the revitalization of
rapidly advancing digital age [1, 2]. traditional Kazakh design is possible via digital

A retrospective analysis of design scholarship technologies without compromising its deep cultural
(spanning the last decade) reveals a significant meaning and authentic character.
methodological gap. While existing works on ethno- - Hypothesis  (Thesis): Successful and
design (Shaigozova [3], Palaguta [4]) have established responsible integration of national motifs into
the semiotic grounding, and Fashion Tech literature contemporary fashion is achieved by moving beyond
(Chen [5], Wang & Li [6]) have described digital simple reproduction. It requires the algorithmic
instruments, there is a clear critical omission: a breakdown of the underlying semiotic and structural
structured framework for translating the inherent rules inherent in Kazakh craftsmanship. Digital tools
complexity and variability found in Kazakh artisanal must therefore be employed to generate novel patterns
practices (e.g., hand-felting, biz keste embroidery) into that are culturally consistent, maintaining the
industrial-scale digital fabrication. Previous research foundational structure and symbolic meaning of the
offers incomplete solutions regarding how the integrity original motif (qoshgar muyiz).
of the craft can be preserved when adopting parametric Materials and research methods
and automated design workflows. The practical weight Characterization of the Material
of this study is confirmed by the imperative to elevate The research material is a complex cultural and
the international market standing of national Kazakh design heritage, including:
fashion brands through distinct and authentic cultural 1. National Motifs (Ornamentation): Patterns
positioning. like goshgar muyiz (ram's horn) and bota koz (camel's

Defining Research Elements eye), used in syrmaq (felt carpet), embroidery, and

- Object of Study: The process of embedding inlay [7].

traditional Kazakh cultural codes (goshgar muyiz
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2. Structural Elements: The traditional cut of the
chapan (robe), saukele (wedding headpiece), and
kamzol (vest) [4].

3. Designer Collections: Works by
contemporary Kazakhstani designers and international
brands over the last 10 years that have referenced
Central Asian ethnic motifs.

Research Problem, Hypothesis, and Stages

Research Problem

The main problem lies in the fact that highly
automated digital technologies (3D printing,
parametric modeling) are unable to fully reproduce the
tactile complexity and organic variability of traditional
Kazakh craft techniques (hand-felting, quraq
appliqué), which leads to a loss of authenticity when
scaling the design.

The Proposed Hypothesis (Thesis)

Hypothesis: Effective and ethical integration of
traditional Kazakh motifs into contemporary Fashion
Design is achieved not through direct scanning or

Table 1. Design Research Methods and Procedure

copying, but through the algorithmic decoding of the
basic semiotic and constructive principles of the craft.
Digital tools must be used to create new patterns that
preserve the structure and meaning of the original
motif, but adapted to modern materials and production
capacities.

Research Stages

1. Stage 1: Semiotic Analysis and Archiving.
Collection and classification of basic Kazakh motifs.
Studying their symbolic meaning and historical
context [2, 8].

2. Stage 2: Comparative Design Analysis.
Studying collections based on ethnic motifs.
Identifying successful and unsuccessful examples of
tradition interpretation [9].

3. Stage 3: Empirical Modeling and
Verification. Testing methods of digitalization and
parametric modeling using the goshgar muyiz motif
(translation into a 3D texture for printing or laser
cutting) [6, 10] (Table 1).

Method Description and Procedure

Novelty in the Context of the Study

Historical and
Cultural Analysis

Study of museum samples of Kazakh

costume. Analysis of sources to identify
the original function of the ornament and
cut (the utilitarian nature of the chapan).

Focus on the utilitarian function of the motifs,
which is transferred into modern functional
design [4, 11].

Semiotic Analysis

depending on the material.

Decoding of cultural signs, analysis of
the transformation of qoshgar muyiz

Establishing a "digital vocabulary" of Kazakh
ornamentation: translating the symbol into a
basic vector code for further generative design

[71.

Comparative Analysis

Comparison of three groups: 1)
Authentic artifacts; 2) Literal quotation
(Folkloric Style); 3) Conceptual
deconstruction (Ethno-futurism).

Comparison of metrics for cultural
authenticity and commercial success across
different integration approaches [1,9].

Empirical Modeling

Use of Rhino and Grasshopper [10].

Creation of a parametric grid based on
goshgar muyiz. Adaptation of the grid
for 3D printing or laser perforation on
modern technical textiles [5, 12].

Novelty: Creation of perforation on neoprene
in the shape of qoshgar muyiz as a transfer of
the traditional decorative principle (appliqué)
into digital product

Results and discussion

Analysis of Semiotic Decoding of Kazakh
Motifs

The outcomes from the initial (Semiotic
Analysis) phase confirmed that Kazakh ornament
functions as a highly organized system of cultural signs
[3]. Specifically, the pivotal motif, goshgar muyiz
(ram's horn), was meticulously deconstructed into its
fundamental curves and angular geometry. This
deconstruction allowed for its conversion into a
functional parametric code, which subsequently served
as the core foundation for all empirical modeling
efforts. In contrast to earlier studies that predominantly
focused on historical classifications [7], our
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investigation introduces a "digital lexicon" of Kazakh
ornamentation, specifically engineered for computa-
tional and generative design.

Discussion of Comparative Analysis of
Design Practices

The analysis of fashion collections spanning the
previous decade highlighted two primary modes of
integrating national themes: literal quotation (resulting
in rapid obsolescence) and Conceptual Deconstruction
(Ethno-futurism). It was observed that the most
commercially and critically acclaimed designers
achieve distinction by prioritizing the reinterpretation
of structure and silhouette (leveraging the expansive
geometry of the chapan) over the mere application of
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surface ornament. This approach is intrinsically more
justifiable from an ethical standpoint, as it respects the
cultural integrity by focusing on systemic principles
rather than direct replication [9]. This strongly
validates the core principle that the underlying rule
holds greater significance than the external form in the
context of digital adaptation [4].

Empirical Modeling: From Felt to 3D
Texture

The primary accomplishment of the third stage
was the successful empirical simulation carried out
using the modeling environment Rhino and the
auxiliary Grasshopper plugin. The algorithmic grid of
goshgar muyiz was employed to affect a parametric
surface distortion. The tangible result was the creation
of a perforated texture on an advanced technical textile
(neoprene), where the resulting pattern directly
corresponds to the geometry of the qoshgar muyiz.
This inventive technique successfully achieved three
goals: maintaining the motif’s symbolism,
incorporating  functional attributes  (such as
ventilation), and ensuring high industrial scalability
(potential for industrial cutting) [10].

Analysis of Results: These practical outcomes
provide direct and robust evidence supporting the
initial hypothesis. Generative digital tools serve
effectively to preserve the structural integrity and
cultural resonance of the craft: our work involved
creating a novel generation algorithm that produces a
distinctly Kazakh motif, fully optimized for the
conditions of a digital aesthetic.

Conclusion

What were the Goals and Methods of the
Study?

The central goal of the study was to formulate
and provide academic substantiation for the "From
Craft to Digital" Conceptual Model, intended for the
responsible and practical assimilation of traditional
Kazakh craft into modern fashion design. This was
executed through a comprehensive multi-
disciplinary methodology, encompassing Semiotic
Analysis [3], Comparative Analysis [13], and
Empirical Modeling [10].

What Results were Achieved?

- Algorithmic Decoding of the Motif: The
capacity to translate complex traditional motifs (qoshqar
muyiz) into a repeatable and scalable parametric
algorithm was definitively demonstrated [5].

- "From Craft to Digital" Conceptual Model:
The developed model advocates for a shift towards
conceptual deconstruction (e.g., extracting the form
logic of the chapan) for implementation via digital
fabrication methods (3D printing, laser etching) [12].

- Confirmation of Sustainability: Findings
confirmed that employing digital design tools actively
supports the principles of sustainable development
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[14], by allowing unique designs to be efficiently
scaled, thereby enhancing the economic value of local
cultural production [11].

What are the Conclusions?

1. Validation of the Proposed Thesis
(Hypothesis): The core assertion that -effective
integration hinges on the algorithmic decoding of
fundamental craft principles is unequivocally
validated. Digital instruments function as an essential
technological linkage, ensuring that the structure and
symbolic weight of traditional design endure during its
adaptation for modern manufacturing.

2. Contribution to Academic Knowledge: This
research contributes to the discipline of design theory
by transitioning the focus from mere historical
replication to generative design using cultural codes.
This establishes a contemporary, ethical framework for
engaging with national heritage [9].

What are the Prospects and Opportunities
for Application?

- Practical Implementation: The study's results
are immediately applicable within the design
curriculum of Kazakh higher education institutions.
The Conceptual Model can serve as a detailed strategic
guideline for national Fashion brands targeting
international markets with technologically advanced
and culturally distinct products.

- Opportunities for Future Research: The
immediate next step involves investigating the role of
Metaverse environments on national design. This
research would explore the creation of virtual Kazakh
apparel (Virtual Saukele), where cultural symbolism
and intricate forms can be realized free from the
constraints of physical materials [14, 15].
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