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Abstract

Developing intimate apparel products for women is a complex process that requires precision in design, fit, and comfort.
Traditional design methods often struggle to accommodate the diverse body shapes and sizes that intimate apparel must
cater to. CLO 3D, a cutting-edge software used in the fashion industry, has revolutionized the design and development
of intimate apparel by enabling virtual prototyping, precise pattern-making, and fabric simulation. This paper reviews
the application of CLO 3D software in creating intimate apparel, highlighting its role in improving fit accuracy,
reducing time-to-market, and facilitating sustainable design practices. Through virtual simulations and 3D avatars,
designers can address fit challenges and create garments for a wide range of body types without the need for extensive
physical samples. The paper also examines the benefits and limitations of CLO 3D, including its potential to reduce
material waste and its steep learning curve for new users. Case studies from leading lingerie brands demonstrate the
practical advantages of adopting CLO 3D in streamlining design workflows and increasing product inclusivity. The
future outlook of 3D technology in intimate apparel is promising, with advancements in fabric simulation, augmented
reality, and body scanning poised to further enhance the design process.
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Introduction

The design and development of intimate apparel, particularly for women, is one of the most intricate processes in the
fashion industry. Intimate apparel, which includes bras, panties, lingerie, and shapewear, must address the functional
aspects of fit and comfort while also catering to aesthetics and personal style (Nelson et al., 2021). Unlike outerwear,
intimate apparel is in direct contact with sensitive areas of the body and requires careful attention to details such as
support, elasticity, and fabric selection. Furthermore, the diversity in women’s body shapes and sizes adds an additional
layer of complexity to the design process (Gupta, 2014). Ensuring a proper fit, while maintaining style and comfort, has
traditionally required multiple rounds of prototyping, physical sampling, and consumer testing—Ieading to longer
development cycles and higher production costs (Goldstein et al., 2009).

Historically, designers of intimate apparel relied heavily on manual drafting, physical fittings, and repeated alterations to
achieve the ideal product (Gill, 2015). This method, while thorough, is time-consuming, labor-intensive, and generates
significant material waste. Moreover, traditional techniques may not always provide the precision needed for garments
that require exceptional attention to support and fit, such as bras with underwire or structured cups (Datta & Seal, 2022).
As consumers demand more inclusive sizing options and personalized fits, the limitations of traditional methods become
even more apparent. There is a growing need for tools that can streamline the design process, accommodate diverse
body types, and offer more sustainable production solutions (Rangan et al., 2005).

In recent years, the introduction of 3D technology in fashion has begun to address many of these challenges. 3D design
software allows designers to create virtual prototypes, visualize garments on digital avatars, and simulate fabric
behavior—all within a virtual environment (Choi, 2022). This technology not only accelerates the development process
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but also provides greater precision in pattern-making, fit testing, and material selection. One of the most prominent tools
in this space is CLO 3D, a software solution that has rapidly gained popularity in the fashion industry for its user-
friendly interface and powerful simulation capabilities (Habib & Alam, 2024). CLO 3D enables designers to create and
visualize garments in real-time, eliminating the need for numerous physical samples and reducing the time and costs
associated with product development.

CLO 3D's application in intimate apparel design is particularly noteworthy because of the complex requirements of this
product category. For intimate apparel, achieving the right fit is not only about aesthetics but also about providing
adequate support and comfort (Townsend & Goulding, 2011). CLO 3D allows designers to simulate garments on a
variety of body shapes and sizes, enabling them to visualize how the garment will fit and move on different body types.
The software’s ability to simulate the behavior of stretch fabrics, such as elastane and lace, which are commonly used in
intimate apparel, is another critical advantage. Designers can adjust patterns, test different materials, and see the effects
of stitching and seams in a virtual environment, all before a physical prototype is made (Meng & Jin, 2012).
Additionally, CLO 3D facilitates greater inclusivity in intimate apparel design by providing tools for custom avatar
creation. Designers can build avatars with specific measurements to reflect the diverse range of body shapes found in the
real world (Ducheneaut et al., 2009). This capability is particularly important as brands increasingly focus on size
inclusivity and personalized fits, especially in the intimate apparel market. With CLO 3D, brands can ensure that their
products cater to a wider audience and provide a comfortable, personalized fit for each customer.

In this review paper, the application of CLO 3D in the development of intimate apparel for women will be explored in
detail. The paper will discuss the core features of CLO 3D software, its specific application in intimate apparel design,
and the benefits and limitations of adopting this technology. Case studies will be presented to illustrate how leading
lingerie brands are leveraging CLO 3D to improve design accuracy, speed up production, and reduce material waste.
Finally, the future outlook of 3D technology in intimate apparel will be considered, with an emphasis on sustainability,
inclusivity, and innovation.

Overview of 3D CLO Software

CLO 3D is a leading virtual garment design software widely used in the fashion industry to streamline the design and
development process. Developed by CLO Virtual Fashion, the software allows designers to create, visualize, and modify
garments in a virtual 3D environment, making it particularly valuable in industries like intimate apparel, where precision
in fit, fabric behavior, and body dynamics is crucial (Sarmékari, 2023).

History and Development of CLO 3D

CLO Virtual Fashion, the company behind CLO 3D, was founded in 2009, aiming to revolutionize the fashion industry
by introducing virtual garment simulation tools. CLO 3D was developed as a solution for designers and manufacturers
seeking to reduce the need for physical samples, shorten production timelines, and increase precision in garment
construction (Pal & Jayarathne, 2022). Initially, CLO 3D gained traction in the broader apparel market, but its
application quickly expanded to specialized sectors such as lingerie, sportswear, and technical apparel, thanks to its
robust simulation capabilities and user-friendly interface.

Over the years, CLO 3D has evolved to integrate more advanced features, including enhanced fabric simulation, real-
time rendering, and pattern-making tools. Today, CLO 3D is considered one of the most comprehensive virtual garment
design platforms, offering fashion designers a powerful toolkit for prototyping, fitting, and visualizing garments before
they are physically produced (Kabakibi & Eriksson, 2023). This evolution has been particularly beneficial for intimate
apparel designers who face unique challenges related to fit, comfort, and fabric behavior.

Core Features of CLO 3D Software

One of the standout characteristics of CLO 3D is its ability to simulate garments in a highly realistic way. This is
achieved through a combination of advanced features that enable designers to test their creations in a virtual
environment before committing to physical prototypes. The following are some of the most important features of CLO
3D:

1. 3D Garment Simulation: CLO 3D allows designers to create garments from scratch or import patterns into the
software, which can then be assembled and simulated in a virtual 3D environment. The software provides real-time
simulation, meaning designers can see how changes to patterns, fabrics, or fit affect the garment’s appearance and
movement (Huang & Huang, 2022). This feature is particularly useful in intimate apparel design, where even small
changes in pattern dimensions or material choice can significantly affect fit and comfort.
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2. Fabric and Material Simulation: One of the most crucial aspects of intimate apparel design is the behavior of fabrics,
especially since these garments often rely on stretch materials such as elastane, spandex, and lace. CLO 3D enables users
to simulate different fabric properties, including stretch, thickness, weight, and drape, allowing designers to predict how
fabrics will behave in real life (Lee et al., 2011). This capability is essential in the design of bras, shapewear, and other
intimate garments, where the interaction between fabric and the body is paramount.

3. Avatar Customization and Virtual Fitting: CLO 3D offers extensive avatar customization tools, enabling designers
to create digital models that represent different body shapes, sizes, and postures. This feature is particularly important in
intimate apparel design, where the fit varies significantly between individuals (Vitali & Rizzi, 2018). Designers can create
avatars with measurements that reflect real women’s bodies, allowing for more accurate fitting tests. This level of
customization facilitates the creation of garments that cater to a diverse range of body types, addressing the need for
inclusivity in intimate apparel.

4. Pattern Drafting and Adjustments: CLO 3D includes built-in pattern drafting tools that allow designers to create
patterns directly within the software or import existing 2D patterns from other programs like Adobe Illustrator or CAD
software. Once the pattern is in CLO 3D, it can be adjusted in real time (Yan & Kuzmichev, 2020). Designers can modify
seam lines, add darts, and change garment dimensions while instantly viewing how these changes affect the final 3D
garment. This ability to make on-the-fly adjustments is particularly useful in intimate apparel, where precision is key to
ensuring the garment fits and supports the body correctly.

5. Real-Time Collaboration and Rendering: CLO 3D also enables real-time collaboration, allowing design teams,
manufacturers, and even clients to view and provide feedback on virtual garments simultaneously. The software’s
rendering capabilities produce photorealistic images and animations of garments, which can be used in presentations,
marketing materials, or even for virtual fashion shows (Chen et al., 2018). This feature is valuable in intimate apparel
design because it allows brands to showcase garments realistically without needing physical samples.

CLO 3D is renowned for its intuitive interface and relatively short learning curve, making it accessible to designers with
various levels of experience in 3D modeling. For designers who have traditionally relied on manual or 2D methods,
CLO 3D offers a familiar workflow, as it incorporates industry-standard pattern-making techniques and garment
construction processes (Papahristou, 2016).

In the context of intimate apparel, CLO 3D provides an indispensable toolkit for navigating the unique challenges of
designing garments that require high precision in fit and fabric behavior. The software’s pattern-making and simulation
features allow for greater accuracy when designing bras, panties, and other intimate garments, where even minute
changes in pattern or fabric can significantly affect comfort and functionality.

Application of CLO 3D in Intimate Apparel Design

The use of CLO 3D in the design of intimate apparel has revolutionized the industry by providing designers with
advanced tools for creating virtual prototypes and ensuring fit accuracy. Traditionally, intimate apparel design involved
multiple rounds of physical prototyping and adjustments, which was both time-consuming and costly. With CLO 3D,
designers can simulate garments on virtual models, significantly reducing the need for physical samples and iterations.
This allows for a more streamlined process that accelerates the development timeline and minimizes material waste
(Khanna & Kaur, 2022).

CLO 3D offers designers the ability to visualize garments on 3D avatars, which can be customized to represent various
body shapes and sizes. This feature is particularly important in intimate apparel, where fit and support are critical. Using
virtual avatars, designers can simulate how garments will fit different body types, adjusting patterns in real time to
ensure comfort and functionality without the need for repeated physical fittings. This is a major advantage over
traditional methods, which often struggle to accommodate diverse body shapes (Papahristou, 2016).

Additionally, CLO 3D's fabric simulation tools allow designers to replicate the behavior of fabrics commonly used in
intimate apparel, such as lace, elastane, and spandex. These fabrics require careful consideration in terms of stretch,
weight, and drape, all of which can be simulated within the virtual environment. This enables designers to make
informed decisions about fabric choice and performance early in the design process, reducing the likelihood of issues
arising during production (Khanna & Kaur, 2022).

Overall, the application of CLO 3D in intimate apparel design has greatly enhanced the accuracy, efficiency, and
inclusivity of the design process, offering a more sustainable and cost-effective solution for brands looking to meet
diverse customer needs (Papahristou, 2016).
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Figure 1: CLO 3D in Intimate Apparel Design

Fit and Comfort Challenges in Intimate Apparel

Achieving the right fit and comfort is one of the most significant challenges in the development of intimate apparel.
Unlike other types of clothing, intimate apparel such as bras, panties, and shapewear are worn close to the body, often in
direct contact with sensitive areas. These garments are expected to provide support, comfort, and durability while
maintaining aesthetic appeal. Ensuring that the garment conforms to various body shapes and offers the right level of
support requires a high level of precision in the design process (Wang & Liu, 2020).

Traditional methods of designing intimate apparel have relied heavily on physical prototyping and multiple rounds of
adjustments to refine the fit. Designers typically draft patterns by hand or through 2D software, followed by the creation
of physical prototypes. These prototypes are tested on models, and designers make incremental changes based on
feedback until they achieve the desired fit. This iterative process, while effective in achieving precision, is time-
consuming and costly. Each round of prototyping requires new materials and labor, leading to significant expenses.
Moreover, the discarded samples that result from failed prototypes generate considerable waste, making this approach
unsustainable in the long term (Hudson & Hwang, 2022).

In addition to the time and cost factors, traditional methods also struggle to accommodate the wide diversity of body
shapes and sizes. Intimate apparel must fit a wide range of body types, from petite to plus size, and provide personalized
support, especially in products like bras, which must account for various bust sizes and shapes. Physical prototypes
often fail to address these variations, requiring further rounds of adjustment and retesting.

Moreover, achieving comfort is as critical as achieving fit. The materials used in intimate apparel, such as stretch
fabrics, lace, and elastane, must interact with the body in a way that does not cause discomfort or irritation. However,
predicting how these fabrics will behave when worn can be challenging. The elasticity of the fabric, the position of the
seams, and the placement of supportive elements like underwire must all be carefully considered to avoid discomfort.
Traditional methods often rely on trial and error, with designers needing multiple samples to ensure the right balance
between support and comfort (Ashmawi et al., 2021).

CLO 3D software addresses many of these challenges by allowing designers to create virtual prototypes of intimate
apparel. This technology enables designers to simulate how garments will fit on a range of body types, adjusting
patterns in real time without the need for physical samples. Through customizable 3D avatars, designers can ensure that
the fit is optimized for various body shapes, reducing the need for multiple rounds of physical prototyping. This not only
shortens the design process but also minimizes material waste. Additionally, CLO 3D's fabric simulation tools allow
designers to test how different materials will behave in real-world conditions, ensuring that the garments provide both
support and comfort without the need for excessive adjustments (Hudson & Hwang, 2022). Traditional methods of
intimate apparel design have been effective, they are often time-consuming, costly, and wasteful. The integration of 3D
technology like CLO 3D offers a more efficient and sustainable solution, allowing designers to overcome the challenges
of fit and comfort with greater precision and fewer resources.

Fabric Simulation and Material Testing

Library Progress International | Vol.44 No.4 | Jul-Dec 2024 144



Mrs. P. Nithya, Dr. V. Maheshwari

Intimate apparel is typically made from specialized materials such as stretch fabrics, lace, and elastane, which have
unique properties that impact both fit and comfort. Simulating how these fabrics behave in real life is essential for
creating high-quality intimate garments (Ashmawi et al., 2021). CLO 3D excels in this area by providing detailed fabric
simulation tools that allow designers to replicate the stretch, weight, and drape of different materials. This capability is
particularly important for bras, which must provide structure and support while maintaining flexibility and comfort.
Through fabric simulation in CLO 3D, designers can test how various materials interact with the body and make
informed decisions about fabric choice before creating a physical sample (El-Newashy & Zakaria, 2022). This process
not only saves time and resources but also reduces the likelihood of issues related to fabric performance during the later
stages of production.

Inclusive Design through Avatar Customization

Inclusivity is an increasingly important consideration in the intimate apparel market. Traditional design processes often
focus on a limited range of sizes and body types, leaving many consumers underserved. CLO 3D's avatar customization
features allow designers to create digital models that reflect a diverse range of body shapes, sizes, and proportions
(Elena & Valeria, 2024). This level of customization ensures that intimate apparel is designed with inclusivity in mind,
providing a better fit for all customers.

Designers can create garments for multiple avatars, simulating how the product will fit and move on different body
types. This is particularly beneficial for products like bras and shapewear, which require precise measurements and
tailored support to accommodate diverse bodies (Paganelli, 2021). CLO 3D's ability to simulate garments on multiple
avatars enhances the designer's ability to create inclusive products that meet the needs of a broader consumer base.

Faster Time-to-Market and Sustainability

CLO 3D also enables faster development cycles for intimate apparel by reducing the need for physical samples and
iterations. Designers can make real-time adjustments to patterns, fit, and fabric, all within the digital environment,
drastically speeding up the design process (Nissen & Nerup, 2020). This accelerated workflow allows brands to bring
products to market more quickly, which is especially valuable in the fast-paced fashion industry.

In addition to reducing time-to-market, CLO 3D also contributes to more sustainable design practices. The software
reduces material waste by minimizing the number of physical prototypes needed, lowering the environmental impact of
the design process (McQuillan, 2020). This aligns with the growing demand for sustainable fashion solutions in the
intimate apparel industry.
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Table 1: Benefits and limitations of using CLO 3D in intimate apparel development

fabrics used in intimate
apparel (e.g., lace,
elastane).

terms of behavior and
interaction.

Aspect Benefits Limitations References
_ Provides precise - Requires advance?d (Jang & Chen, 2017)
. knowledge to manipulate
. pattern adjustments and
Fit Accuracy . . . avatar measurements and
real-time visualization
ensure an accurate fit for
of fit. . L
highly specialized garments.
- Simulates fabric (Dai & Hong, 2023)
properties like stretch, - Some delicate materials,
. weight, and drape like lace or sheer fabrics,
Fabric accurately, crucial for may not be fully captured in
Simulation Y Y y cap

Time-to-Market

- Significantly reduces
time spent on physical
prototyping by enabling
virtual garment
visualization and
adjustments.

- Initial setup and learning
curve can slow down the
process until expertise is
developed.

(Kuijpers et al., 2021)

Cost Efficiency

- Reduces the need for
multiple physical
samples, saving on
materials and labor.

- Requires investment in
software, training, and
sometimes additional
hardware, which may not be
feasible for smaller brands.

(Mohamed et al.,
2023)

Inclusivity in

- Enables the use of
customizable avatars to
accommodate a wide

- Avatar limitations: not all
body postures or movements
are fully customizable,

(McDaniel, 2024)

presentation, or even

Desi fbody t d| .. .. .
estett re.tnge orRo y vbes an limiting hyper-specific
sizes, promoting . .
. .. fitting scenarios.
inclusivity.
. . - Environmental benefits can | (Kili¢ & Ceylan,
- Minimizes material e eag
. be limited if digital 2023)
. . waste by reducing the . . .
Sustainability . simulations still lead to
number of physical . .
rototypes multiple physical tests or
Prototypes. alterations later.
- Enhances (Wetherell et al.,
collaboration by - Heavy reliance on digital 2024)
allowing teams to share | communication, which may
Collaboration real-time 3D lead to misinterpretation of
simulations and garment details without
renderings with physical samples.
stakeholders.
- Ch; in 3D Yu & Zhao, 2024
- Allows immediate .C anges made in 3 (Yu & Zhao, )
. simulation may not always
. adjustments to patterns,
Real-Time . perfectly translate to the
K seams, and design . .
Adjustments L final physical product,
elements, saving time . .
in the desion process particularly in complex
Enp ' designs like bras.
- Produces (Suci & Yupelmi,
Visualization photoréallstlc - ngh—quallw rendering can | 2023)
. renderings for require powerful hardware
and Presentation . S
marketing, and longer processing times.
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virtual try-ons,
reducing the need for
physical samples.

- Requires proficiency with (Hsu et al., 2016)

- Int t thl .
fregrares Smoothly multiple software platforms

Integration with | with CAD, PLM, and
Other Systems other design systems
for efficient workflow.

for smooth integration,
adding complexity to the
workflow.

Conclusion

CLO 3D has proven to be a game-changing tool in the development of intimate apparel, offering significant advantages
in terms of fit accuracy, fabric simulation, and efficiency in the design process. By enabling virtual prototyping,
designers can create detailed and precise patterns without the need for multiple physical samples, reducing both the time
and costs associated with traditional design methods. This is especially critical in intimate apparel, where fit and comfort
are paramount, and even small pattern changes can have a substantial impact on the final product.

One of the most notable benefits of CLO 3D is its ability to simulate complex fabric behaviors, such as the stretch and
elasticity of materials commonly used in intimate apparel like lace, spandex, and elastane. This allows designers to
predict how fabrics will perform on the body, ensuring optimal fit and support. Additionally, the software’s
customization features allow for inclusive design, as it can accommodate a wide range of body shapes and sizes through
its customizable avatars, addressing the growing demand for size inclusivity in the market.

Despite its advantages, CLO 3D has certain limitations, including a steep learning curve for new users and challenges in
simulating some delicate materials. However, as the software continues to evolve, these limitations are expected to
diminish, making it an even more valuable tool for intimate apparel designers. Overall, CLO 3D is poised to play a
crucial role in the future of intimate apparel design, offering solutions that align with industry trends of sustainability,
inclusivity, and technological innovation.

References

1. Nelson, A. L., & Hwang, C. (2021). The queering of the apparel industry: Exploring transgender consumer needs
when shopping for clothing. Fashion, Style & Popular Culture, 8(2-3), 233-245.

2. Gupta, D. (2014). Anthropometry and the design and production of apparel: an overview. Anthropometry, apparel
sizing, and design, 34-66.

3. Goldstein, Y., Robinet, P., Kartsounis, G. A., Kartsouni, F. F., Lentziou, Z., Georgiou, H., & Rupp, M. (2009). Virtual
prototyping: from concept to 3D design and prototyping in hours. Transforming Clothing Production into a Demand-
driven, Knowledge-based, High-tech Industry: The Leapfrog Paradigm, 95-139.

4. Gill, S. (2015). A review of research and innovation in garment sizing, prototyping, and fitting. Textile
Progress, 47(1), 1-85.

5. Datta, D. B., & Seal, P. (2022). Innovation and technology of knitted intimate apparel. In Advanced Knitting
Technology (pp. 307-344). Woodhead Publishing.

6. Rangan,R. M., Rohde, S. M., Peak, R., Chadha, B., & Bliznakov, P. (2005). Streamlining product lifecycle processes:
a survey of product lifecycle management implementations, directions, and challenges.

7. Choi KH. 3D dynamic fashion design development using digital technology and its potential in online platforms.
Fashion and Textiles. 2022 Mar 11;9(1):9.

8. Habib, M. A., & Alam, M. S. (2024). A Comparative Study of 3D Virtual Pattern and Traditional Pattern
Making. Journal of Textile Science and Technology, 10(01), 1-24.

9. Townsend, K., & Goulding, R. (2011). The interaction of two and three-dimensional design in textiles and fashion.
In Textile Design (pp. 288-324¢). Woodhead Publishing.

10. Meng, Y., Mok, P. Y., & Jin, X. (2012). Computer-aided clothing pattern design with 3D editing and pattern alteration.
Computer-Aided Design, 44(8), 721-734.

11. Ducheneaut, N., Wen, M. H., Yee, N., & Wadley, G. (2009, April). Body and mind: a study of avatar personalization
in three virtual worlds. In Proceedings of the SIGCHI conference on human factors in computing systems (pp. 1151-
1160).

Library Progress International | Vol.44 No.4 | Jul-Dec 2024 147



Mrs. P. Nithya, Dr. V. Maheshwari

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Sérmékari, N. (2023). Digital 3D fashion designers: Cases of ataxic and the fabricant. Fashion Theory, 27(1), 85-
114.

Pal, R., & Jayarathne, A. (2022). Digitalization in the textiles and clothing sector. In The digital supply chain (pp.
255-271). Elsevier.

Kabakibi, K., & Eriksson, L. (2023). The role and use of 3D simulations in fashion design.

Huang, S., & Huang, L. (2022). CLO3D-based 3D virtual fitting technology of down jacket and simulation research
on dynamic effect of cloth. Wireless Communications and Mobile Computing, 2022(1), 5835026.

Lee, M. J., Sohn, H. S., & Kim, J. J. (2011). A study on the representation of 3D virtual fabric simulation with drape
image analysis II focuses on the comparison between real clothing and 3D virtual clothing. Journal of Fashion
Business, 15(3), 97-111.

Vitali, A., & Rizzi, C. (2018). Acquisition of customer’s tailor measurements for 3D clothing design using virtual
reality devices. Virtual and Physical Prototyping, 13(3), 131-145.

Yan, J., & Kuzmichev, V. E. (2020). A virtual e-bespoke men's shirt based on new body measurements and method
of pattern drafting. Textile Research Journal, 90(19-20), 2223-2244.

Chen, G., Ma, F., Jiang, Y., & Liu, R. (2018). Virtual reality interactive teaching for Chinese traditional Tibetan
clothing. Art, Design & Communication in Higher Education, 17(1), 51-59.

Papahristou, E. (2016). The effective integration of 3D virtual prototypes in the product development process of the
textile/clothing industry. Technical University of Crete School.

Khanna, S., & Kaur, A. (2022). Innovation and technology of knitted apparel. In Advanced Knitting Technology (pp.
95-140). Woodhead Publishing.

Wang, Y. X., & Liu, Z. D. (2020). Virtual clothing display platform based on CLO3D and evaluation of fit. Journal
of Fiber Bioengineering and Informatics, 13(1), 37-49.

Hudson, K., & Hwang, C. (2022). Application of 3D prototyping to promote size-inclusive design practices for plus-
size apparel. Fashion Practice, 14(1), 5-25.

Ashmawi, B., Hassouna, A., Nasr Eldine, N., & El-Newashy, R. (2021). CLO3D simulation versus real drape test
for assessment of garment drape coefficient. Journal of Textiles, Coloration and Polymer Science, 18(2), 263-271.
El-Newashy, R., & Zakaria El-Sayed, H. E. D. (2022). Evaluation and CLO3D Simulation of Some Characteristics
of Bio-treated Knitted Polyester/Lycra Fabrics. Egyptian Journal of Chemistry, 65(8), 779-789.

Elena, F. B., & Valeria, B. U. R. D. U. J. A. (2024). THE CREATION OF CUSTOM AVATARS WITH LOWER
LIMB AMPUTATION SUSTAINABLE MODELS IN THE FASHION INDUSTRY. 4nnals of the University of
Oradea. Fascicle of Textiles, Leatherwork, 25(1).

Paganelli, N. (2021). Bespoke solutions for eliminating ableist bias in the apparel industry. Fashion Practice, 13(2),
192-226.

Nissen, B. K., & Nerup, L. (2020). Using 3D apparel visualisation and teaching to develop new skills and
possibilities. Fashion at a Turning Point: Implementing the Sustainable Development Goals in Education and
Business Copenhagen, Denmark, 55-61.

McQuillan, H. (2020). Digital 3D design as a tool for augmenting zero-waste fashion design practice. International
Journal of Fashion Design, Technology and Education, 13(1), 89-100.

Jang, H., & Chen, J. (2017). A Study on the Analysis and Comparison of DC Suite and CLO3D. Journal of Fashion
Business, 21(6), 87-105.

Dai, X., & Hong, Y. (2023). Fabric mechanical parameters for 3D cloth simulation in apparel CAD: A systematic
review. Computer-Aided Design, 103638.

Kuijpers, A. A. M., Geelhoed, M. W., & Crietee, M. (2021, March). The Future of Fabrics: Digital Fabric Roadmap.
In The Future of Fabrics: Digital Fabric Roadmap. Modint.

Mohamed, S. M., El-Newashy, R., Bekhet, E. Z., & Mohamed, D. (2023). Efficiency of 3D simulation software
usage to fit the jacket pattern for obese women. Journal of Textiles, Coloration and Polymer Science, 20(1), 1-9.
McDaniel, M. M. (2024). The Phygital Design Process: Using Emerging Technologies to Create a Phygital Fashion
Brand Rooted in Nostalgia.

Kilig, N., & Ceylan, O. (2023, October). The Use of Innovative 3D Simulation Tools in Fashion Boutiques.
In International Conference on Textile Conference & Conference on Engineering and Entrepreneurship (pp. 434-
441). Cham: Springer Nature Switzerland.

Wetherell, S. V., Nicholson, T. R., & James, A. M. (2024). Utilizing 3D fashion design software to enable
remanufacturing in sportswear. International Journal of Fashion Design, Technology and Education, 17(2), 249-
259.

Library Progress International | Vol.44 No.4 | Jul-Dec 2024 148



Mrs. P. Nithya, Dr. V. Maheshwari

37. Yu, D., & Zhao, P. (2024, May). 3D Virtual Clothing Display Device based on CLO3D in Web Technology. In 2024
Second International Conference on Data Science and Information System (ICDSIS) (pp. 1-4). IEEE.

38. Suci, P. H., Puspaneli, P., & Yupelmi, M. (2023). Tutorial Video Development of 3D Women’s Fashion Design Using
CLO3D for Clothing Production Design Courses. In Proceedings of Vocational Engineering International
Conference (Vol. 5, pp. 737-740).

39. Hsu, C., Wang, C., & Lin, R. (2019). The Study of Developing Innovation on Technology-Enabled Design Process.
In Cross-Cultural Design. Methods, Tools, and User Experience: 11th International Conference, CCD 2019, Held
as Part of the 21st HCI International Conference, HCII 2019, Orlando, FL, USA, July 26-31, 2019, Proceedings,
PartI21 (pp. 3-17). Springer International Publishing.

Library Progress International | Vol.44 No.4 | Jul-Dec 2024 149



