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APPLICATION OF DIGITAL TECHNOLOGIES IN THE DESIGN AND
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Abstract: The development of digital technologies has significantly transformed the
fashion and garment industry. The application of computer-aided design, three-
dimensional garment simulation, digital pattern-making, automated cutting systems, and
other innovative technologies provides new opportunities for improving the design and
production of sportswear. Sportswear requires a combination of functionality, comfort,
ergonomic fit, durability, and aesthetic appeal. Therefore, the use of digital technologies is
particularly important for optimizing garment construction and reducing production time
and material consumption. This article examines the main areas of application of digital
technologies in sportswear design and manufacturing. Particular attention is paid to
computer-aided design (CAD), 3D virtual prototyping, digital pattern development,
automated production, and quality control. The prospects for further digitalization of
sportswear production are also discussed.

Keywords: sportswear, digital technologies, computer-aided design, CAD, 3D modeling,
garment design, garment manufacturing, digital pattern making, automation, textile
industry.
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Introduction

The rapid development of information and communication technologies has
changed many traditional approaches to garment design and manufacturing. Digitalization
allows manufacturers to optimize production processes, reduce development time, improve
product quality, and respond more rapidly to changing consumer requirements.

Sportswear represents a specific category of clothing that requires a high level of
functionality and ergonomic performance. In addition to aesthetic characteristics,
sportswear must provide freedom of movement, moisture management, breathability,
elasticity, durability, and comfort during physical activity. These requirements make the
design and technological preparation of sportswear more complex than many conventional
garment products.

Digital technologies provide designers and manufacturers with tools that can
improve the entire product development cycle, from initial concept creation to production
and quality assessment. Computer-aided design systems, 3D visualization, digital pattern
construction, automated cutting, and data-driven production contribute to the
modernization of the garment industry.

The purpose of this article is to examine the application of digital technologies in
the design and production of modern sportswear and to identify their advantages and
prospects for further development.
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Digital Technologies in Sportswear Design

The design of sportswear traditionally involves the creation of sketches, selection of
materials, development of patterns, construction of prototypes, and subsequent fitting and
correction. Many of these operations can now be performed digitally.

: Computer-aided design (CAD) systems make it possible to create garment patterns
n and modify their parameters quickly and accurately. Designers can adjust dimensions,
construction lines, silhouettes, and individual details without producing a physical
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N prototype at every stage.

) Digital design also facilitates the development of different model variations. A basic

g garment pattern can be modified to create several designs with different silhouettes, colors,

D materials, and functional elements.

For sportswear, digital design is especially useful because it allows designers to
ab) consider ergonomic requirements and the specific movements associated with different
e sports.

g Application of 3D Garment Simulation.

- Three-dimensional garment simulation is one of the most important developments
7 in digital fashion technology. It allows a virtual garment to be placed on a digital human
-’ body model and evaluated before a physical sample is produced.

e 3D simulation can be used to assess:

CU - garment fit;

- silhouette and proportions;

- ease and freedom of movement;

- tension and deformation of materials;

= placement of seams and construction elements;

- visual appearance of colors and fabrics.

The use of virtual prototypes can significantly reduce the number of physical
samples required during product development. As a result, companies can save time and
materials while accelerating the introduction of new products.

For sportswear, 3D simulation provides additional advantages because elastic and
flexible materials can be digitally evaluated under different conditions of fit and
deformation.
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Digital Pattern Making and Optimization.

Digital pattern-making systems provide accurate construction of garment
components and facilitate their modification according to different body measurements.
One important advantage of digital pattern making is the possibility of creating size ranges
automatically or semi-automatically. This is particularly important for sportswear
manufacturers producing garments for different age groups and body types.

Digital systems can also support material consumption optimization. Pattern pieces
can be arranged efficiently on the fabric surface, reducing waste generated during cutting.
Optimization of material consumption has both economic and environmental benefits.
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Lower material waste reduces production costs and contributes to more sustainable

garment manufacturing.

Automation in Sportswear Production.

Digitalization is not limited to the design stage. Modern garment factories
increasingly use automated and computerized equipment for production operations.
Automated cutting systems can process digital pattern data and cut multiple layers of
textile materials with high precision. This improves dimensional accuracy and reduces
cutting errors.

Computer-controlled sewing equipment can be programmed to perform specific
operations with consistent quality. Such equipment is particularly useful when
manufacturing sportswear from elastic or technologically advanced materials. Production
management systems can also collect information about manufacturing processes, monitor
productivity, and support planning and quality control. The integration of digital
technologies into production therefore makes it possible to create a more flexible and
efficient manufacturing system.

Digital Technologies and Functional Sportswear.

Sportswear is characterized by increased functional requirements. Digital
technologies can contribute to the development of garments that better correspond to the
physiological and ergonomic needs of users. During digital design, designers can identify
areas of the garment that require increased elasticity, ventilation, protection, or support.
Different materials and construction techniques can then be assigned to specific functional
Zones.

For example, ventilation zones can be positioned in areas where heat accumulation
iIs most likely to occur, while highly elastic materials can be used in areas requiring
maximum freedom of movement.

Digital simulation makes it possible to analyze these solutions before physical
production and therefore reduces the risks associated with design decisions.

Digitalization and Sustainable Production.

Sustainability has become an important issue in the modern textile and garment
industry. Digital technologies can contribute to more environmentally responsible
production.

The use of virtual samples reduces the need for physical prototypes and
consequently decreases material consumption. Digital pattern optimization can reduce
cutting waste, while automated production systems can improve the accuracy and
efficiency of manufacturing operations.

Digital product development can also support small-batch and demand-oriented
production. This may help manufacturers reduce excessive inventory and avoid
unnecessary production.

Therefore, digitalization can be considered not only a technological but also an
environmental strategy for the development of modern sportswear.

Prospects for Further Development.
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The future development of digital technologies in sportswear production is

associated with the integration of artificial intelligence, three-dimensional scanning, virtual
and augmented reality, and smart textile technologies.

Artificial intelligence can assist designers in analyzing consumer preferences,
predicting fashion trends, and generating alternative design solutions. Body scanning
technologies can provide more accurate anthropometric data and contribute to personalized
garment construction.

Virtual reality may provide new possibilities for product presentation and virtual
fitting, while smart textiles can introduce additional functional characteristics into
sportswear.

The integration of these technologies may lead to a more personalized, efficient,
flexible, and sustainable sportswear production system.

Conclusion.

The application of digital technologies has become an important factor in the
modernization of sportswear design and production. Computer-aided design, 3D garment
simulation, digital pattern making, automated cutting, computerized sewing equipment,
and digital production management can significantly improve the efficiency and quality of
garment manufacturing.

For sportswear, digital technologies are particularly valuable because they allow
designers to combine aesthetic characteristics with functional and ergonomic requirements.
Virtual prototyping and digital optimization reduce development time, material
consumption, and the need for physical samples.

Further development of artificial intelligence, 3D body scanning, virtual fitting, and
smart textile technologies is expected to create new opportunities for personalized and
technologically advanced sportswear.

The integration of digital technologies into garment production therefore represents
an important direction for the development of the modern fashion and textile industry.
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