
https://doi.org/10.46335/IJIES.2025.10.8.8                                                                       e-ISSN: 2456-3463 

Vol. 10, No. 8, 20xx, PP. 39-44       

International Journal of Innovations in Engineering and Science,   www.ijies.net 

39 
 

 

 

Apparel Design Through 3d Modeling FDQM 

Method  
 

Neetu Kumari B1, Poonam Yadav2, Mrs. S. Amudha3, Dr. J. Jayaprakash4  

 

1,2 UG Student, 3,4 Professor  B.Tech Computer Science  

Dr. M.G.R Educational and Research Institute, Maduravoyal Chennai-95,  

 0009-0002-1589-3617 

Email od Corresponding Author: neetukumari24374@gmail.com 

 

         

   Received on: 09 May,2025                       Revised on: 15 June,2025                               Published on: 17 June,2025 
 

Abstract – The integration of 3D image modeling in 

fashion design is revolutionizing the industry by 

enhancing creativity and efficiency. This technological 

advancement allows designers to visualize, prototype, 

and refine their creations digitally, reducing reliance on 

physical samples. With 3D modeling tools, design 

iterations become faster, enabling quicker decision-

making and innovation. Key benefits include shortened 

design cycles, minimized material waste, and improved 

collaboration among designers, manufacturers, and 

stakeholders. Virtual prototyping reduces costs and 

enhances precision, ensuring better final products. 

Additionally, 3D technology enables customization and 

sustainable practices, aligning with the industry's 

growing eco-conscious approach. However, the 

adoption of 3D modeling presents challenges. Designers 

must acquire new skills to operate specialized software, 

and software compatibility issues can arise. Moreover, 

high-performance hardware is required to handle 

complex 3D simulations. Despite these obstacles, the 

convergence of 3D modeling and fashion design is a 

significant step toward a more efficient, sustainable, and 

innovative industry. 

Keywords- 3D models, Accessories, Animations, 

Culture, Transformation. 

I. INTRODUCTION 

3D asset creation is the process of designing and 

generating geometries and materials for 3D experiences.  

 

 

It has direct applications across several industries such 

as gaming, movies, fashion as well as VR applications. 

Traditionally, simulation ready garments are hard to 

obtain and are created through a laborious time-

consuming process requiring specialized software 

[7,11,64] relying on experienced artists. Currently, 

creating virtual clothing for simulation is a challenging 

task. Garments need to be manually designed and draped 

onto an underlying body. Additionally, the topology of 

the garment needs to take simulation into consideration 

in order to enable pleasing results. Low-friction asset 

creation will be the key enabler in the future to unlock 

virtual applications at scale. Generative AI will be a 

cornerstone technology that will allow anyone, ranging 

from novice users to experts, to create customized 

avatars and to contribute to building personalized virtual 

experiences. In addition, it will assist in the design 

process to facilitate faster exploration and creation of 

new designs. Your website offers a unique, interactive 

experience where customers can design their own 

clothes using 3D modeling. The journey begins when a 

customer visits the site and is welcomed with an option 

to "Design Your Clothes" or "Create Your Design." 

Once they choose to start the design process, they are 

prompted to log in, either through a traditional username 

and password method or via social media login. After 

logging in, the customer is directed to a clothing 

selection page, where they can browse various garment 

options such as dresses, shirts, or jackets. After choosing 

the base garment, the customer is presented with two  
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options for customizing the design: they can either select 

from a curated collection of existing prints—ranging 

from patterns and artwork to themed designs—or they 

can upload their own custom print if they prefer to 

design something completely unique. Once a print is 

selected or uploaded, it is applied to the garment, and the 

customer can see a detailed, interactive 3D model of the 

clothing with their chosen print on it. This 3D preview 

provides a realistic visualization of how the design will 

look on the fabric, including its fit, placement, and 

texture. Finally, after reviewing and finalizing the 

design, the customer can move forward with printing 

their design on the garment, giving them a personalized, 

fully customized clothing item that reflects their 

individual style. The combination of 3D modeling, easy 

design selection, and print visualization makes for a 

seamless, creative, and engaging shopping experience. 

 

In this study, dynamic fashion design is defined as 

fashion garments with transformable styles and animated 

colors or textile patterns that visibly change from the 

garments’ underlying colors or patterns, and even 

details, to others and then return to the initial condition 

after a period of time. Tis demonstrates the potential of 

transformable digital expressions and aesthetics, as well 

as technologies programmed to this effect. As digital 

technology, including computer graphic software, has 

become available for fashion and textile designers, 

digital aesthetics have provided inspirations for new 

design ideas and visual expressions. 

 

II. LITERATURE REVIEW 

The integration of 3D modeling in apparel design has 

gained significant attention in recent years due to its 

ability to enhance creativity, efficiency, and 

sustainability in the fashion industry. Traditional 

garment design methods often involve multiple physical 

prototypes, leading to increased material waste and 

extended production timelines. However, with the 

advent of advanced 3D modeling techniques, designers 

can now create, visualize, and modify garments digitally 

before physical production. Several studies have 

explored the role of 3D modeling in streamlining design 

processes, reducing costs, and improving accuracy in 

garment construction. 

The FDQM (Feature-Driven Quick Modeling) method 

further refines this process by enabling rapid adjustments 

and detailed virtual simulations, allowing designers to 

experiment with various styles, fabrics, and textures 

without physical trials. Research has highlighted that  

 

integrating 3D modeling software such as CLO3D, 

Marvelous Designer, and AutoCAD in apparel design 

enhances the efficiency of prototyping while maintaining 

realistic fabric behavior and drape simulations. 

Additionally, virtual prototyping promotes sustainability 

by minimizing textile waste and reducing the 

environmental impact of fashion production. 

Despite these advantages, challenges such as software 

compatibility, the need for high-end computing 

resources, and the requirement for designers to acquire 

new technical skills remain. Ongoing research continues 

to address these challenges, focusing on improving user-

friendly interfaces, enhancing fabric simulation 

accuracy, and integrating artificial intelligence to 

automate aspects of 3D garment modeling. The 

convergence of 3D modeling and apparel design through 

the FDQM method represents a promising advancement 

in the fashion industry, paving the way for more efficient 

and sustainable design practices. 

III. METHODOLOGY 

The proposed methodology for "Apparel Design 

Through 3D Modeling Using FDQM Method" 

emphasizes integrating advanced computational 

techniques with fashion design to enhance efficiency, 

reduce material waste, and improve the overall design 

workflow. The process begins with a requirement 

analysis, where the intended apparel category, fabric 

properties, and design preferences are identified. This 

stage ensures that the garments are designed with a clear 

understanding of the end-user needs and industry 

standards. Next, the 3D model development phase 

involves using specialized software such as CLO3D, 

Marvelous Designer, or AutoCAD to create accurate 

garment structures. The Feature-Driven Quick Modeling 

(FDQM) method is applied to develop intricate design 

elements, including folds, seams, and textures, while 

enabling rapid modifications and adjustments without 

requiring complete model redevelopment. 

 

Once the initial model is established, the fabric and 

texture simulation phase ensures that real-world fabric 

behavior is replicated using physics-based rendering 

techniques. This step helps designers visualize how 

different materials drape and respond to movement, 

ensuring accuracy before production. Following this, the 

virtual prototyping and iteration phase allows multiple 

design versions to be tested on 3D avatars or 

mannequins, significantly reducing reliance on physical 

samples and expediting the design cycle. Advanced  
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collision detection and cloth physics engines enable 

designers to assess garment movement and fit 

dynamically, identifying and correcting potential issues 

early in the process. 

 

In the optimization and finalization phase, digital 

adjustments are made to improve the feasibility of mass 

production. Pattern layouts are refined, and 

manufacturing constraints are considered to ensure  

 

 

 

Fig. 1 Block Diagram of Designing Clothes 

 

seamless integration with computer-aided manufacturing 

(CAM) systems. The final step involves exporting the 

designs into CAD-compatible formats, making them 

production-ready for automated cutting, stitching, and 

assembly. By leveraging digital workflows, this 

approach minimizes fabric waste, reduces production 

costs, and aligns with the growing trend of sustainable 

fashion practices. The expected outcome is a highly 

efficient, cost-effective, and precise apparel design 

process, which not only enhances creative possibilities 

for designers but also revolutionizes traditional 

manufacturing methods, making fashion more adaptable 

and environmentally friendly. 

 

The flowchart represents the process of designing 

custom apparel on a website, guiding users through 

various stages from accessing the platform to finalizing 

their designs. The journey begins at the Website Home, 

where users are welcomed and given two options: either 

navigate through the website or proceed to create their 

own design. To access design features, users must go 

through User Authentication, which includes a login 

page where they can sign in using their email or recover 

their password if forgotten. Once logged in, they move 

to the Clothing Design Selection phase, where they can 

browse available designs, choose a specific clothing 

type, or explore existing prints. 

 

For a more personalized experience, users can proceed to 

the Custom Print Upload section, where they can upload 

their own designs, select colors, and preview the final 

output. This allows for extensive customization before 

finalizing the design. Finally, in the last stage, users have 

multiple options, including viewing their design in 3D, 

confirming the Final Print, or Downloading the design 

for future use or external printing. This structured 

approach ensures a seamless and interactive experience 

for users looking to create customized apparel 

efficiently. 

 

Dataset Details: 

The dataset used for this project, "Apparel Design 

Through 3D Modeling Using FDQM Method," consists 

of various 3D garment models, fabric textures, and 

apparel design templates to facilitate realistic virtual 

prototyping. The dataset includes high-resolution 3D 

models of clothing items such as t-shirts, jackets, 

dresses, and pants, along with their corresponding fabric 

properties like elasticity, texture, and draping behavior. 

Additionally, it contains color variations, pattern 

designs, and size parameters to allow customization in 

the 3D modeling process. The dataset is structured to 
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support Feature-Driven Quick Modeling (FDQM) by 

enabling modular adjustments to garment components 

without affecting the entire model. It also integrates real-

world fabric simulation data, ensuring accuracy in 

virtual prototyping and material selection. The dataset 

may be sourced from public repositories, fashion design 

databases, or generated using 3D modeling software like 

CLO3D, Marvelous Designer, or Blender. 

 

IV. MODULES 

 

The project "Apparel Design Through 3D Modeling 

Using FDQM Method" can be divided into several 

modules, each performing a specific function in the 

workflow. Below is a structured breakdown of the 

modules, labeled as M1, M2, M3, etc., with detailed 

explanations. 

 

M1: User Authentication Module 

The User Authentication Module is responsible for 

managing user access and security, ensuring that only 

authorized users can create, edit, and save their designs. 

It includes user registration, where new users provide 

details such as their name, email, and password to create 

an account. The login system allows existing users to 

access their workspace by entering valid credentials. If a 

user forgets their password, a password recovery option 

is available via email verification. Session management 

ensures that once logged in, users remain authenticated 

until they manually log out or their session expires. This 

module maintains data privacy and security while 

offering a personalized experience. 

 

M2: Homepage & Navigation Module 

The Homepage & Navigation Module serves as the 

starting point for users, providing an intuitive interface 

for seamless navigation. It includes a welcome message 

explaining the platform’s purpose and guides users to 

different sections such as "Create Your Own Design" 

and "Browse Designs." Quick access options allow users 

to enter the clothing customization section directly from 

the homepage, eliminating unnecessary steps. A 

navigation bar provides access to saved designs, user 

settings, help sections, and logout options. This module 

ensures an efficient and user-friendly experience, 

allowing designers to explore and interact with the 

platform effortlessly. 

 

M3: Clothing Selection Module 

The Clothing Selection Module allows users to choose 

the type of apparel they wish to design. Various 

categories, including t-shirts, hoodies, and jackets, are 

available for selection. Users can either start with a 

blank template or select from pre-existing design 

templates. Additionally, a feature to browse available 

prints is provided, enabling users to incorporate ready-

made designs into their apparel. This module streamlines 

the process of selecting and customizing garments, 

ensuring flexibility and convenience. It help to give 

more and more benifical product after extracting. User 

Can easily upload and identify the design based on their 

need it depend upon the user choice. 

 

M4: 3D Modeling & Customization Module 

The 3D Modeling & Customization Module is the core 

component of the project, integrating advanced 3D 

modeling tools with the Feature-Driven Quick Modeling 

(FDQM) method. This module allows users to create and 

modify designs efficiently by selecting specific garment 

features without affecting the entire model. Users can 

upload custom images, add text, choose colors, and 

manipulate garment structures dynamically. The FDQM 

approach enhances the design process by enabling quick 

iterations and precise adjustments, improving the overall 

efficiency of apparel customization. 

 

M5: Fabric & Texture Simulation Module 

The Fabric & Texture Simulation Module ensures that 

the designed apparel accurately represents real-world 

fabric properties. Using physics-based rendering 

techniques, this module simulates the behavior of 

different materials, considering factors such as elasticity, 

stiffness, and draping effects. Users can see how their 

chosen fabric will react to movement, giving them a 

realistic preview of their design. This reduces 

uncertainty in material selection and enhances the design 

decision-making process. 

 

M6: Virtual Prototyping & Preview Module 

The Virtual Prototyping & Preview Module provides an 

interactive 3D preview of the apparel before finalization. 

This module features a virtual mannequin that displays 

the garment in a realistic environment, allowing users to 

evaluate the fit, texture, and overall aesthetics. By 

offering a dynamic preview, this module minimizes the 

need for physical samples, reducing material waste and 

production costs. Users can rotate, zoom, and view their 

designs from multiple angles to ensure accuracy before 

proceeding to the final stage. 

 

M7: Export & Printing Module 

The Export & Printing Module allows users to finalize 

their designs and choose different output options. You 

can choose your own method throw which you want 

your output. Once satisfied with their customization, 

users can view their design in a 3D format, ensuring  
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accuracy and precision. The system provides an option 

to confirm the final print before sending it for 

production. Additionally, users can download their 

designs in CAD-compatible formats for external printing 

or further modifications. This module ensures a smooth 

transition from digital design to physical production, 

making the apparel creation process more efficient and 

accessible. It is also make work easy and attractive. 

 

V. RESULT & DISCUSSION 

The results of this project demonstrate the effectiveness 

of 3D modeling and the Feature-Driven Quick Modeling 

(FDQM) method in streamlining the apparel design 

process. By integrating advanced 3D visualization tools, 

users can create highly customizable designs, preview 

them in a realistic virtual environment, and make quick 

modifications before finalizing their prints. The fabric 

and texture simulation ensures that the digital 

representations closely match real-world materials, 

reducing the chances of design errors. Additionally, the 

virtual prototyping module allows designers to analyze 

the fit and aesthetics of garments without the need for 

physical samples, significantly cutting down on material 

waste and production costs. The export and printing 

module provides seamless integration with digital 

fabrication systems, ensuring that finalized designs can 

be efficiently printed or saved for future use. 

 

The discussion highlights the transformative impact of 

3D modeling in apparel design. Traditional fashion 

design processes involve multiple iterations of sketching, 

fabric selection, prototyping, and production, which are 

both time-consuming and resource-intensive. The 

implementation of 3D modeling tools and FDQM 

accelerates this process, allowing designers to 

experiment with different styles, colors, and materials in 

real-time. A major advantage of this approach is the 

ability to reduce design cycles, which improves 

efficiency in both custom and mass production 

environments. However, there are challenges that need 

to be addressed, including the requirement for high-

performance hardware and the need for skilled 

professionals to operate advanced 3D modeling 

software. Additionally, software compatibility issues 

may arise when integrating different design tools. 

Despite these challenges, the project demonstrates that 

adopting 3D modeling and FDQM in apparel design 

enhances creativity, reduces waste, and optimizes the 

production process, making it a viable solution for the 

future of digital fashion design. 

 

 

VI. CONCLUSION 

The conclusion of this project highlights the significant 

advantages of integrating 3D modeling and the Feature-

Driven Quick Modeling (FDQM) method in apparel 

design. The use of advanced 3D visualization tools 

enables designers to create, modify, and preview 

garments in a realistic digital environment, reducing the 

need for physical samples and minimizing material 

waste. The virtual prototyping system enhances the 

efficiency of the design process by allowing quick 

iterations and real-time modifications, leading to faster 

production cycles. Furthermore, the fabric and texture 

simulation module ensures that digital designs accurately 

represent real-world materials, improving decision-

making in fabric selection. 

The study demonstrates that 3D modeling in apparel 

design not only enhances creativity but also significantly 

improves the overall efficiency of the fashion industry. 

By reducing costs, accelerating design processes, and 

enabling better collaboration among designers, 

manufacturers, and stakeholders, this approach 

represents the future of digital fashion. However, 

challenges such as hardware requirements, software 

compatibility, and skill acquisition must be addressed for 

widespread adoption. Despite these challenges, the 

successful implementation of this system proves that 3D 

modeling combined with FDQM can revolutionize 

apparel design, making it more sustainable, efficient, and 

accessible for both customized and large-scale fashion 

production. 
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