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Abstract: The article explores the potential for designing virtual clothing models based on material characteristics and
evaluating the quality of fit using the automated CLO3D program. To inform the selection and prediction of viable solutions for
the development of the company's industrial collection, the study presents findings from a periodic analysis of parameters such
as shape, fragmentation, and fabric texture of women's dresses from the "Carolina Herrera" brand over the period from 2000 to
2024. Based on the research findings, a collection of hourglass-shaped women's dresses was designed, considering the
characteristics of typical figures with varying fullness and height. To determine suitable clothing forms for different body types, a
comparative analysis was conducted between real samples of basic size shirts and virtual shirt forms developed using the CLO3D
program. The study revealed that the shape of the virtual clothing created in the CLO3D program is influenced by the development
of the virtual mannequin, which is based on the projection parameters of the real mannequin, and by the completeness of
information regarding the physical and mechanical properties of the materials.
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Introduction. The contemporary fashion industry offers a diverse range of products
designed to cater to various needs. Despite this, mass-produced clothing that fits well on
the basic societal body type continues to be popular. Consequently, women with different
body types often have to restrict their wardrobe to garments with wide silhouettes or
those made from elastic materials. Numerous researchers have suggested various
approaches to designing aesthetically pleasing and harmonious clothing for women
whose figures deviate from the typical body type. [1-3] and includes the possibility of
manufacturing individual clothes in industrial conditions through automated systems.
However, despite the widespread adoption of automated systems in the garment
industry, even for popular brands, the creation of form-fitting garments for body types
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of different fullness and height is particularly attractive, for example, for garments with
a slimming silhouette. the task of meeting needs has not yet been fully resolved.

To create aesthetically harmonious clothing forms for various body types, it has
been proposed to address the task of forming a rational assortment of clothes by
developing different model types based on the construction of basic sizes. [4]. It is known
that fashion trends are shown in fashionable figures (models), and clothing forms,
elements, proportions are defined in model parameters.

To study the forms of women's dresses and their evolution over time, a research
task was established to examine clothing elements using examples from renowned
brands. The American luxury brand Carolina Herrera[5], which holds a significant
market presence today, was selected for this analysis. The objective was to analyze the
dresses in its collections. An analysis was conducted on the elements of dresses spanning
twenty-four years, from spring-summer 2000 to 2024, encompassing a total of 834 dress
models. Twenty artistic and constructive features of the dresses were examined, with key
indicators including shape, silhouette, solution, sleeve style, length, fragmentation, lift
(front drape), waistline, degree of breast adhesion, shoulder line, sleeve shape, and
additional indicators such as sleeve length, sleeve width at the neckline depth, front
drape style, collar types, additional decorations, additional decorative elements, color,
and fabric patterns. This comprehensive analysis resulted in a total of 16,680 indicators
across the twenty constructive-artistic features, ensuring the credibility of the study.
Notably, the article focuses on the fundamental indicators of shape formation, namely
shape, segmentation, and fabric texture (see Figure 1).
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Figure 1. An example of indicators of shape, fragmentation, fabric texture.
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It is known that designing clothing models of various spatial forms is a complex
process, wherein maintaining the desired clothing shape requires ensuring coherence,
balance, and proportionality among all elements of the model composition. Creating
spatial clothing forms largely depends on the interconnection of components: "shape -
structure - material". [6]. The impact of fabric on the integrity of form and design is
significant. Factors such as fiber composition, shearing, stretching, warping, stiffness, and
thickness, along with the garment's packaging (whether single-layered, multi-layered, or
combined) and technological methods, collectively contribute to the garment's overall
shape.

Considering these variables, an analysis was conducted comparing the prevalence
of rectangular, oval, hourglass, and trapezoidal shapes across collections from 2000 to
2024. The graphical representation in Figure 2 depicts the trend indicators, revealing the
hourglass shape as the predominant form throughout the 24-year period under study. It
is notable that there exists a periodic pattern in the oscillation frequencies of the hourglass
shape. Specifically, an examination reveals that the initial peak of this shape's indicator
occurred in 2002, surpassing all other shapes under scrutiny. Subsequently, a sharp
decline ensued, reaching its nadir of 8.3% by 2007, followed by a resurgence to 82.2% in
2011, maintaining considerable prominence for the ensuing three years until 2013.
Further analysis indicates that the subsequent trough occurred at 12.5% in 2018, with a
subsequent growth peak at 83.6% in 2023. Remarkably, the periods of heightened
popularity of the hourglass shape appear to recur approximately every decade on
average. A comprehensive comparison of all deviation and growth indicators over the
entire study period reveals a notable increase in the significance of the hourglass shape.
Conversely, in the case of rectangular models, an opposite trend is evident. Initially,
rectangular shapes held the highest prevalence among all shapes under examination,
registering at 72.2% in 2000, followed by a sharp deviation in 2002 to 6.25%, and then a
subsequent increase to 57.1% in 2003. Similar fluctuations persisted throughout the
period, with the final deviation indicator at 5.4% in 2023 and a growth point of 26 in 2024,
comprising 5%.
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Figure 2. The dynamics of changes in the shape of dresses in the period 2000-2024.
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Additionally, an analysis of the cleavage indicators of shirts, focusing on the front
view, was conducted to understand their influence on garment shape. These indicators
were categorized into longitudinal and transverse cleavage types, with the results
presented graphically in Figure 3. The graph reveals that in 2000, the percentage of shirts
with an unsplit single front part was the highest among all studied indicators, at 61.1%.
However, this percentage declined over time, dropping to 31.25% in 2002, 11.7% in 2009,
9.25% in 2013, and 8.7% in 2021, demonstrating a clear trend of deviation. By 2024, the
share had increased to 21.8%, indicating a continuous growth rate from 2022, yet this
figure remains significantly lower than at the beginning of the studied period. The
frequency of the "fiber + skirt" fragmentation type within the cross-sectional
fragmentation category has shown a notable increase over the 24-year study period.
Initially, its share was relatively low, recording 5.25% in both 2000 and 2001. However,
by 2002, this figure had risen to 31.25%, continuing to increase to 44.4% between 2006 and
2013, and reaching 50% in 2015. Although there was a deviation point at 21.9% in 2018,
the frequency demonstrated consistent growth, achieving 52.3% by 2022. Overall, this
type of fragmentation increased by 41.3% in 2024 compared to the beginning of the study
period, indicating its growing relevance in recent years.
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Figure 3. The dynamics of changes in the segmentation of shirts in the period 2000-2024:
a) longitudinal; b) transverse.
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The study also examined the texture and patterns of fabrics used in dress models.
Information on prints and fabric surfaces of models over the past 3 years is presented in
Figure
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Figure 4. Frequency of occurrence of textures and patterns of materials used for brand
dress models over the past 3 years.

According to the diagram, in 2022, colored fabrics comprised the largest share,
accounting for 52.4% of all studied brands. However, this share increased to 21.8% in
2023 and then decreased by 4.8% in 2024. Among printed fabrics, floral prints exhibited
a high frequency, with their occurrence rates being 21.4% in 2022, 56.3% in 2023, and
23.4% in 2024, demonstrating their predominance among the investigated fabric surface
characteristics. Additionally, striped print models, which were entirely absent in 2022,
appeared with a share of 16.3% in 2023 and decreased to 6.2% in 2024. A periodic study
of modern fashion trends enables the prediction of traditional clothing forms.
Additionally, the studies identified the frequency of various combinations of
constructive-compositional elements in fashion models. Based on the research findings,
a database of graphic images depicting these constructive-compositional signs was
developed to aid in the formation of a rational assortment of women's dresses.

In the collection of dresses, it is possible to make decisions by creating new forms
of clothing models with the help of three-dimensional automated systems to determine
the aesthetically-suitable clothing models for different body types and its constituent
elements. Today, using the CLO3D system, it offers opportunities to create a virtual
clothing model shape based on material properties and check the quality of clothing fit.
The advantages of CLO3D include synchronization and ease of use for sewing
operations, supporting multi-layer sewing processes, and enabling the creation of folds
on any seams and garments. The software offers improvements in speed and quality
through new multi-level modeling, supports various physical properties of materials,
and provides a high level of visualization. Additionally, CLO3D is widely compatible
with other programs such as 3DS Max, AutoCAD, Maya, Softimage, Lightwave, Poser,
Daz Studio, Vue, and Modo. [7].

T
7
Vol. 9 Issue 2 www.niet.uz
2024



NamdTI
ILMIV-TEXNIKA

\®

Scientific and Technical Journal of NamIET |

The objective was to analyze the conformity of the shape and fit of a clothing model
developed using the program to the real-size dimensions of 170-88-93. An hourglass
shape was selected as the foundational basis for the women's dress collection. Sketches
of dresses and corresponding design documents were created based on graphic elements
and proportions, ensuring an aesthetic and quality fit for various body fullnesses and
heights in the dress collections. Following fashion trends, the clothing samples were
composed of cotton gauze. The fit and shape of the garments were evaluated on a basic
size mannequin.

To develop virtual clothing in the CLO3D automated program, it is crucial to create
an avatar that corresponds not only to arc parameters but also to the projection
parameters of a real mannequin. A virtual avatar was generated by inputting typical
mannequin dimensions, including projection dimensions such as the transverse diameter
of the bust and the front-back diameter along the circumference of the bust (Figure 5).

Figure 5. Typical mannequin and 3D avatar.

The shape of the silhouette of dresses with extended hems is influenced by the fact
that the length of the hem cut creates pleats according to the nature of the fabric. In order
to design a virtual sample of clothing in a 3D system, it is important to include the
properties of the fabric in the program. In the "fabric" section dedicated to gasification
placed in the working window of the CLO3D automated program, the database defining
gasification properties is very extensive, and they are shown in the form of a hierarchical
scheme in Fig. 6.

The entry of fabric data into CLO3D is categorized into three classes. The first class,
"Information," includes general details about the fabric such as its name, coding,
information about the person who worked on it or is currently working on it, as well as
the fabric's construction and artwork solutions. The second class, "Material," contains
information about the appearance, structure, and optical properties of the front and sides
of the fabric. The third class, "Physical Property," is crucial for fabric simulation and
includes data on the fabric's physical-mechanical properties. This encompasses elasticity,
displacement, bending, wrinkling, stiffness, moisture, density, and friction.
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Each property typically requires specific information for the fabric's body and warp
direction, as well as for the right or left side.
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Figure 6. Data entry system for fabric in CLO3D automated software.

The inclusion of real fabric properties in these indicators necessitates laboratory
analysis. It was found that some of the required physico-mechanical properties of the
fabrics are already included in the program's database. The characteristics of three
different types of cotton fiber fabrics selected for the dress sample, as listed in the
program's cotton fiber materials database, were determined under the conditions of the
SANTEXUZ laboratory at the Tashkent Institute of Textile and Light Industry. The
analysis covered various properties, including composition, texture, thickness, surface
density, non-creasing, and air permeability indicators. The results of this analysis are
presented in Table 1.

Table 1. Physico-mechanical properties of gauze selected for women's dresses

Fabric Fibe.r . Interweaving Thickness 3‘:::‘1:; C;i:f N reSiStan;te K permll:eillility
No composition (mm) (g/m?) p we dm3/mz.sec)
1 100% cotton satin 0,20 121,83 48,8 51,1 107,1
2 100% cotton Linen 0,25 112,76 46,6 45,5 395,3
3 100% cotton satin 0,20 119,9 51,1 53,3 119,8
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Based on the parameters obtained for fabric properties in laboratory conditions, the
following indicators were introduced as input data for the gasification simulation in the
CLO3D program: composition, construction, thickness (mm), buckling stiffness (weft,
warp), density (g/m?), and weight (g/m?). In accordance with the project documents, dress
patterns were developed in the program, and a virtual clothing sample was created

(Figure 7).

e - >

Figure 7. Fabric window of CLO3D system.

To evaluate the compatibility between the virtual dress forms obtained in CLO3D
and the real dress forms, the angles of the hem of the dress relative to the bust line were
measured. For Sample 3, the left hem spread of the real dress was 7.66°, and the right
angle was 9.33°. In the virtual dress, the left hem spread was 10.20°, and the right angle
was 11.18°. The differences between them are 2.54° and 1.85°, respectively. Similar
discrepancies were observed in other models. Figure 8 presents the results of comparing
the compatibility of real and virtual clothing forms. There is a noticeable difference in the
level of similarity between the real and virtual models, indicating that identical results
cannot be assumed.

Figure 8. The angle of spread of clothing forms from the bust line.
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Based on the research, the following conclusions can be drawn: Typical figures with
different fullness and height were analyzed based on a periodic study of parameters such
as shape, fragmentation, and fabric texture of "Carolina Herrera" brand dresses from 2000
to 2024. Considering these characteristics, and by choosing practical solutions for the
formation of the industrial collection of the enterprise, a collection of women's hourglass-
shaped dresses was developed. This was achieved by creating a database of graphic
elements of clothing. Using the CLO3D program, it was determined that the accuracy of
the virtual clothing form is influenced by the development of the virtual mannequin
based on the projection parameters of the real mannequin and the completeness of the
information regarding the physical and mechanical properties of the materials.

It is not always feasible to fully study the characteristics of gas parameters presented
in the program under laboratory conditions. Expanding the functionality of CLO3D
automated systems and enhancing them for designer specialists in the development of
industrial assortment collections offers numerous advantages. These improvements are
particularly beneficial for determining aesthetically harmonious models through virtual
views of clothing forms created for different types and individual figures. Key benefits
include the ability to create a diverse clothing assortment in a short period of time, saving
both time and various expenses.

References

1. Xabwmposa K.M., Kpusobopogosa E.IO., Pymannesa I.I1. “Tekronnka Mogeaeir
04eXAbl cA0XKHBIX popm” // KoHcTpympoBaHue M TeXHOAOTHMs INBEMHBIX M3AeANIA,
“Auzain u texunoaornn”, 2011, 24(66).

2. Oscensn I'.C., Kopodbuesa H.A., Camnapos A.E. Anaaus moaupix gopm u
paspaboTka OOpa3HO3HAKOBOI CUCTEMBI «KOCTIOM» B AU3aliHe Ha IIOAHYIO QUIYpPY
//Anzaitu u texuoaorum. - 2010. Ne17 (59). C. 16-21.

3. Ilerpenko H.B. Hosgpawesa T.M. OcobeHHOCTH  XyAO0>KeCTBEHHOIO
IIPOEKTUPOBAHM JKEHCKOM 04eXABI 4451 OAHBIX ¢uryp // Poccuiickue pernoHsl Kak
LIEHTPbl ~ pPa3BUTUS B COBPEMEHHOM COLIMOKYABTYPHOM IIPOCTPaHCTBe
Kypck. 2018. C.107-111.

4. Abdukarimova M.A., Usmanova N.A., Mahsudov Sh.A. “Women’s clothing
rasional industrial assortment collction information support of the formation” // Scientific
and Technical journal Namangan institute of engineering and technology. Namangan.
ISSN 2181-8622. — 2022 Ne3. pp. 27-33.(05.00.00; Ne33)

5. Kpmsobopoaosa  EIJO.  Xabuposa KM.  “Crioco6  mocrpoeHms
IIPOIIOPIIMOHAABHO TapMOHIYHEIX (POPM MoJeaeit ogexAbl” // PejepaabHast caykba 110
MHTeAAeKTyaabHOV cobctseHHOCTH. [TaTent PO No 2483662, A41H3/00, 10.06.2013 broa.
No T6.

6. https://24smi.org/celebrity/43390-karolina-errera.html

11
Vol. 9 Issue 2 www.niet.uz
2024


https://24smi.org/celebrity/43390-karolina-errera.html

Scientific and Technical Journal of NamIET | ISSN 2181-8622

7. Xabirova Xabirova K.M., Krivoborodova E.U. “Mertos nporaosmposaHms
TeKTOHYECKOI CTPYKTYpPBI MoJeaen oAexapl” // EcTecTBeHHBIe 1 TeXHIIecKye HayKI,
No 6, 2012

8. Camgu P.A., Aomyaoaxonosa H.A. “Mogeanposanme KOHCTPYKIIUM OAEKABI
rio texnoaorvu 3/”// Hayunsni >xypHaa “Universum: texunmdeckne Haykm.” No 1(58)
sHBapb, 2019.

12

Vol. 9 Issue 2 www.niet.uz
2024



NamdT1
ILMIV-TEXNIKA

\®;

Scientific and Technical Journal of NamIET | ISSN 2181-8622

CONTENTS

PRIMARY PROCESSING OF COTTON, TEXTILE AND LIGHT

INDUSTRY

Usmanova N., Abdukarimova M., Kamolova M., Ismoilova S.

Research on the process of building dress shapes in 3d space 3
Rayimjonov M., Rahimov F., Sarimsakov A., Muradov R.
Increasing the efficiency of retaining device for fine and large heavy 13
mixtures in cotton raw materials
Kosimov A., Ahmadjanov S.
Design of the mechanical properties of the fabric used by wind yarn 19
spinning from cotton and polyester fibers
Salokhiddinova M., Muradov M.
Ways to improve the efficiency of moving device used in air transportation 27
of cotton
Nazarova M.
Research of methods of antibacterial treatment of textile materials 33
Sheraliyeva R., O’ralov L.
Study of technological indicators of two-layer knitted fabrics obtained on 37
long Xing LXA 252 knitting machine
Turdiyeva O’., Khojiyev A.

42

Mathematical modeling of the development technology of selected leather
for the transformation assortment

GROWING, STORAGE, PROCESSING AND AGRICULTURAL

PRODUCTS AND FOOD TECHNOLOGIES

Uzaydullaev A.

Research on the food safety of pomegranate juice and concentrate 49
production technology

Kuzibekov S. 56
Safety studies in soybean oil production process

Ismoilov K., Khamdamov A.

Acceleration of heat and matter exchange processes in the final distiller with ~ 62
a convex-concave plate

Abdullaeva B., Soliev M. 67
Method of making syrup for cold drinks

Meliboyev M., Qurbanov U.

Compounds that determine their nutritional value based on the types of 73

food products

370
Vol. 9 Issue 2
2024

www.niet.uz



Scientific and Technical Journal of NamIET ISSN 2181-8622

Nishanov O’., Atakhanov Sh., Mamajanova M.

Effect of energy drinks on the human body 7
Ikromova Y., Nuriddinov Sh., Hamdamov A. 4
Optimization of heat load in three-stage distillation of vegetable oil micelles 8
Turg'unov Sh., Mallabayev O.

: : : : 90
Use in a new receptor in functional bread making

CHEMICAL TECHNOLOGIES

Ergashev O., Bakhronov Kh., Esonkulova N., Asfandiyorov M.,
Akhmadov M., Absalyamova I. 95

Determination of the inhibitory efficiency of the inhibitor synthesized based
on maleic anhydride by the electrochemical method

Ergashev O., Rakhmatkarieva F., Davlatova O.

Mechanism of H2O vapor adsorption in a type zeolites. The adsorption 102
isotherms.

Yoqubjonova M., Boymirzaev A.

Biomedical properties and applications of chitosan derivatives 107
Rajabaliyev N., Rahmonov J., Nigmatillayeva M., Rajabov Y.,
Akbarov Kh.

116

Thermodynamic study of the anti-corrosion properties of diciandiamide in

an acid environment

Ochilov A., Urinboeva M., Abdikamalova A. Kuldasheva Sh.,,
Eshmetov I. 123
Study of rheological flow curves of ED20 emulsions

Nozimov E., Sultanov B., Kholmatov D., Sherkuziev D., Nodirov A.
Phosphorus fertilizer technology activated from phosphorus powder and 129
mineralized mass

Kadirova M., Sabirov V.

Results of mechanochemical synthesis of methylene blue complex with 135
d-metals

Jalilov A., Sottikulov E., Karimova M., Boymirzaev A

Synthesis of polycarboxylate plasticizer based on acrylic acid and apeg and 142
its gel chromatographic analysis
Khusenov A., Ashurov M., Abdullaev O., Rakhmanberdiev G.

Determination of optimal conditions for the extraction of gelatin from 149
secondary local raw materials

Lutpillaeva M., Hoshimov F., Ergashev O.

Synthesis of silver nanoparticles using various reducing agents and 155
stabilizers

371
Vol. 9 Issue 2 www.niet.uz
2024



Scientific and Technical Journal of NamIET ISSN 2181-8622

Akhmadjanov I., Djalilov A., Karimov M.

Studying isotherms of adsorption and desorption of nitrogen on a sorbent 164
synthesis for selective extraction of lithium

Kalbaev A., Salixanov A., Seitnazarova O., Abdikamalova A.

Change of cation exchange capacity during the thermal treatment of 171
bentonite and their textural characteristics

MECHANICS AND ENGINEERING

Obidov A., Shamshitdinov M., Mashrabboyev I.
Reduce energy consumption by adjusting the electrodvigate speed of the 178
linter device

Haydarova R.

Development of boundary conditions for mathematical models of unsteady 184
water movement in water management facilities

Bekmirzayev D., Qosimov E., Ismoilov A.

Consequences of earthquakes and preventive measures based on foreign 189
experiences
Aliev R., Eraliyev A., Nosirov M., Mirzaalimov A., Mirzaalimov N.

Investigation of an improved solar water heater in comsol multiphysics 196
software

Obidov A., Akhmadalieva D., Otaqo‘ziyev D.

Development of an experimental construction of a device for cleaning from 202
small piece of contaminants

Obidov A., Mirzaumidov A., Abdurasulov A., Otaqo‘ziyev D.

Deformation of the shaft in torsion and the effect of torsion along with 208
bending

Matkarimov P., Juraev D., Usmonkhujayev S.

Study of stress-strain state of an earth dam using a three-dimensional model 217
of the structure

Mamajonov Sh.

Methods of determining the efficiency of the cotton regenator in the cleaning 228
process

Xuramova X.

Establishment of the device for separation of fibers suitable for spinning 236
from the waste of the cotton cleaning process

Kholboyeva Sh., Kosimov A.

Principles of classification of costs to ensure product quality in production
Kholboyeva Sh., Kosimov A.

243

Methodological processing of quality control of technological processes of 249
manufacturing enterprises

372
Vol. 9 Issue 2 www.niet.uz
2024



Scientific and Technical Journal of NamIET ISSN 2181-8622

Shoxobidinova Sh., Kosimov A., Mamadaliyeva D.

General guidelines for quality management and technologies in the 255
metallurgical industry supply chain
Sheraliyeva R., O’ralov L.

Study of technological indicators of two-layer knitted fabrics obtained on 262
long Xing LXA 252 knitting machine
Tuychiev T., Turdiev H., Rozmetov R., Shorakhmedova M.

Effect of screw cleaner on cotton spinning

ADVANCED PEDAGOGICAL TECHNOLOGIES IN EDUCATION
Kayumov M.

267

272

Enlightenment movement of Jadids in Khiva khanate

Alikhanov M.

Constitutional reforms in Uzbekistan during the years of independence
Alikhanov M.

The struggle for constitutional monarchy in the khanate of Khiva at the 283
beginning of the XX century

Azibaev A.

Forecasting GDP growth and GDP per capita in Uzbekistan by the ordinary 289
least squares (OLS) regression analysis

278

Tuychibayeva G., Kukibayeva M.

296

Overwiev of teaching English to teenagers in Uzbekistan secondary schools

Ismailova Z.

Methodology for improving lexical competence of future english language 301
teachers

Xuramov L.

307

Algorithms for modeling function and medical signals in wavelet methods

ECONOMICAL SCIENCES

Bekmirzayev B.

Agriculture development in ensuring economic security in Uzbekistan: 316
theory, analysis and prospects

Mirzatov B.

Social evaluation of the youth behavior and value sphere in Namangan 323
region

Khojimatov R.

329

The development competitiveness of silk industry in Namangan region

Maksudov A.
The development and formation of competition of the market for the 335
products of the sewing and knitting industry

T —
373
Vol. 9 Issue 2 www.niet.uz
2024




Scientific and Technical Journal of NamIET ISSN 2181-8622

Maksudov A.
Government support of the garment and knitting industry within the scope 341
of business activity

Yuldasheva D. 1
Personnel competencies in the field of tourism personnel management 346
Abdieva N.
Development of small business and private entrepreneurship with the help 350
of investments
Abdieva N.
The labor market and its effect on the economy 357
Yuldasheva D., Hashimov P.

: o 365
Tax systems and their assessment criteria

o —
374
Vol. 9 Issue 2 www.niet.uz

2024



