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Abstract— This research paper offers an in-depth 

bibliometric analysis of smart textiles, highlighting its 

development over time, present trends, and potential 

future paths. Smart textiles are fabrics that can sense 

and react to their surroundings, becoming more 

important in different areas like healthcare, military 

use, and fashion. The study uses strong bibliometric 

methods to examine publication data gathered from 

key databases, particularly Scopus and Web of 

Science, focusing on literature published until 2022.  

This analysis uncovers important insights into global 

research outputs, showcasing the valuable 

contributions made by different countries and 

institutions. This paper highlights key documents and 

authors that have significantly influenced the 

conversation around smart textiles, along with 

emerging research topics that point to the future 

directions of studies in this exciting field. Some of the 

exciting developments include progress in materials 

science and nanotechnology that improve how smart 

textiles work, especially in health monitoring and 

wearable technology.  

 

The analysis highlights how crucial it is for different 

fields to work together, showing that input from 

various scientific areas—like materials science, 

microelectronics, and biomedicine—is vital for 

pushing forward the development of smart textile 

technologies. This paper offers a glimpse into the 

intellectual framework of smart textiles research, 

aiming to shine a light on promising areas for future 

exploration and innovation. The findings are 

anticipated to be a helpful resource for researchers, 

industry stakeholders, and policymakers who are keen 

on the development and use of smart textiles. 

 

Index Terms— Smart Textiles, Bibliometric Analysis, 

Research Trends, Healthcare Applications, 

Interdisciplinary Research 

I. INTRODUCTION 

The "Radiant Rajput" initiative aims to breathe new 

life into the classic Jodhpuri suit by incorporating 

innovative LED buttons. This unique garment pays 

tribute to Rajasthan's rich cultural heritage while 

also embracing modern design trends. This initiative 

celebrates the stunning elegance and remarkable 

artistry that have made Jodhpuri suits a cherished 

part of Indian ceremonial wear. With the addition of 

LED technology, these classic garments now 

provide the ability to customize lighting, enabling 

wearers to switch colors and patterns to match their 

feelings or the event at hand. This combination of 

rich history and cutting-edge technology allows 

people to showcase their unique style in a truly 

personal way. 

The "Radiant Rajput" concept not only beautifies 

Jodhpuri suits but also seeks to showcase the rich 

Indian craftsmanship to the world. This initiative 

uses innovative textile technology to connect with a 

younger generation that appreciates cultural heritage 

and values creative expression. Adding LED buttons 

brings a whole new level to the Jodhpuri suit, 

making it an interactive experience that invites 

wearers to connect with their clothing in exciting 

ways. This method breathes new life into traditional 

clothing, blending it with contemporary fashion in a 

way that resonates with those who value both 

innovation and heritage. 

This initiative shines a light on how crucial 

sustainability and ethical production practices are in 

the world of fashion. Through the use of innovative 

textile technologies, "Radiant Rajput" highlights 

how traditional crafts can evolve and flourish in 

today's market. This dedication to sustainability 

connects with today's environmentally aware 

consumers, who are more and more looking for 

products that align with their values. The 

combination of LED technology with Jodhpuri suits 

beautifully illustrates how traditional craftsmanship 

can adapt and grow, all while keeping its core 

identity intact, making sure these garments stay 

meaningful in a fast-paced fashion world. 

The "Radiant Rajput" initiative truly embodies a 

meaningful effort to connect the rich traditions of 

Indian fashion with contemporary influences. This 

project takes Jodhpuri suits and turns them into 

engaging pieces that honor both tradition and 

modernity. It not only allows for personal 

expression but also helps people around the world 

appreciate the beauty of Indian craftsmanship. As 
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this initiative grows, it could spark new ideas in 

traditional clothing, motivating other artisans and 

designers to blend technology and culture in their 

creations. 

II. AIM 

This study “Radiant Rajput: Where Tradition Meets 

Innovation” aims to delve into how LED button 

technology can be woven into traditional Jodhpuri 

suits, with an emphasis on boosting both their visual 

charm and practical use. This research aims to 

transform the Jodhpuri suit by introducing 

customizable lighting features, giving wearers the 

opportunity to showcase their unique style and tailor 

their outfit for different events. The study seeks to 

blend traditional craftsmanship with modern 

technology, aiming to engage a younger audience 

drawn to innovative fashion solutions, all while 

honoring the cultural importance of the Jodhpuri 

suit. The aim is to transform this timeless piece into 

a vibrant fashion statement that connects with 

today's shoppers. 

III. OBJECTIVE 

The main objectives include the following points:  

1. Exploration: Explore the use of LED button 

technology in traditional Jodhpuri suits to add a 

unique touch to their visual charm.  

2. Customization Features: Allow wearers to 

personalize their garments with vibrant color and 

pattern changes, fostering individual expression.  

3. Engage with a Younger Audience: Connect with a 

younger crowd that is excited about fresh and 

modern fashion ideas.  

4. Honor Cultural Heritage: Keep the cultural 

importance and artistry of Jodhpuri suits alive while 

giving their design a contemporary twist.  

5. Traditional Attire: Turn Jodhpuri suits into 

adaptable fashion pieces that connect with today's 

consumers and suit a range of events.  

The goals here are all about connecting the rich 

traditions of Indian fashion with the fresh 

perspectives of modern styles. 

IV. GOAL 

This research paper on smart textiles aims to 

provide a thorough bibliometric analysis that sheds 

light on the evolution, current trends, and future 

directions of the field. This study looks at 

publication data from sources like Scopus and Web 

of Science to shed light on the world of smart textile 

fabrics that can sense and react to their 

surroundings. The study aims to uncover important 

results, significant documents, and notable authors, 

all while exploring how researchers work together. 

This paper is a great resource for both academics 

and industry professionals, encouraging more 

exploration and innovation in this fast-changing 

field. 

V.  HYPOTHESIS 

Integrating LED button technology into Jodhpuri 

suits will enhance consumer appeal among younger 

demographics by providing customizable and 

interactive features that merge modern functionality 

with cultural heritage, leading to increased interest 

and demand for innovative ethnic fashion. 

VI. REVIEW OF LITERATURE 

  6.1 Relevance of the study: 

This study on incorporating LED buttons into 

Jodhpuri suits is significant because it has the 

potential to connect the rich tradition of 

craftsmanship with the exciting innovations of 

modern fashion technology. This research explores 

how the global fashion industry is adopting smart 

textiles, focusing on how these innovative features 

can make ethnic garments more appealing, 

especially to younger consumers who value 

personalization and interactivity in their clothing 

choices.  

This study looks at the importance of preserving 

culture in our fast-changing world, examining how 

traditional clothing can evolve with modern trends 

while still honoring its heritage. This research looks 

into how consumers view the market, aiming to 

offer insights that could shape future design 

practices and marketing strategies in the Indian 

textile industry. This study emphasizes how crucial 

innovation is for maintaining cultural identity while 

showcasing Jodhpuri suits as stylish and appealing 

choices in the current fashion scene. 

6.2 Review of Literature/Literature of Review: 

6.2.1 RECENT ADVANCEMENTS IN 

WEARABLE & SMART TEXTILES: AN 

OVERVIEW 
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Introduction: The study focuses on the emerging 

segment of smart wearable textiles, which are a 

crucial part of electronic textiles (e-textiles). These 

textiles can sense, react, and adapt to external 

stimuli, allowing for enhanced functionality and 

interaction with users. Smart wearable textiles are 

categorized into active and passive types, with 

applications that range from healthcare monitoring 

to military use. This paper aims to review the latest 

developments in wearable e-textiles, highlighting 

their materials, functionalities, and applications. 

Key Concepts: Smart Wearable Textiles: Fabrics 

that can sense and respond to environmental 

conditions or stimuli.  

Active vs. Passive Textiles: Active Textiles can 

react to stimuli and include functionalities such as 

actuators. Whereas primarily sense environmental 

changes without active response.  

Materials Used: Commonly used materials include 

conductive polymers (e.g., polyaniline, polypyrene) 

and nanomaterials (e.g., single/multi-walled carbon 

nanotubes, metal nanoparticles). 

Experiments: The review synthesizes findings from 

various studies and developments in the field of 

smart textiles. It examines the integration of 

different materials and technologies into textile 

structures through methods such as coating, knitting, 

and embroidery. The paper also discusses specific 

products like the Biodegradable Smart Shirt that 

monitors health metrics and the ICD+ Jacket with 

interactive features. 

Key Findings: 

1. The global market for smart textiles is projected 

to grow significantly, indicating a rising demand for 

wearable technology.  

2. Smart textiles have diverse applications, 

including healthcare monitoring (e.g., heart rate), 

military uses (e.g., threat detection), and consumer 

products (e.g., interactive clothing).  

3. The integration of advanced materials like carbon 

nanotubes enhances the conductivity and 

functionality of smart textiles. 

Conclusion: The study highlights the rapid 

advancements in smart wearable textiles, 

emphasizing their potential to revolutionize various 

industries through enhanced interactivity and 

functionality. As the market for e-textiles continues 

to expand, ongoing research and development will 

be essential to overcome challenges related to 

material integration, user comfort, and technological 

reliability. The findings underscore the importance 

of interdisciplinary collaboration in advancing this 

innovative field. (Mohapatra, 2024) 

6.2.2 WEARABLE ELECTRONICS AND SMART 

TEXTILES: A CRITICAL REVIEW 

Introduction: This research delves into the 

fascinating world of smart textiles, where textile 

technology meets a variety of scientific fields, 

including materials science, microelectronics, and 

biomedicine. Smart textiles are fabrics that have the 

ability to sense and react to their surroundings, 

making them more functional and practical for 

various uses. This study seeks to offer an in-depth 

bibliometric analysis of smart textiles, looking 

closely at publication trends, key documents, and 

the collaborative efforts of researchers in the field.   

Key Concepts: Smart Textiles: Fabrics that engage 

with their surroundings by sensing and responding 

in dynamic ways.  

Smart Textiles Through the Ages:  

Passive Smart Textiles: They simply respond to 

environmental stimuli.  

Dynamic Smart Textiles: They sense and react to 

their surroundings.  

Intelligent textiles that sense, respond, and adjust to 

their surroundings.  

Bibliometric Analysis: A method that uses numbers 

to explore scientific literature, helping us grasp 

research trends and the connections between 

scholars. 

 

Experiments: The approach included a bibliometric 

analysis, drawing on data from sources such as 

Scopus and Web of Science. A team of researchers 

carried out an in-depth search for documents about 

smart textiles, using carefully chosen keywords and 

phrases. The analysis made use of tools like VOS 

viewer and Bibliometrix to showcase publication 

trends and collaboration patterns. 

Key Findings:  

1. In 2022, the global market for smart textiles was 

valued at USD 3.8 billion, and it's expected to grow 

to USD 15.9 billion by 2028.  
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2. We discovered important trends in research 

outputs, highlighting influential documents and key 

authors who are making a difference in the field.  

3. Smart textiles find significant applications in 

various fields such as healthcare, military, fashion, 

and environmental engineering. 

Conclusion: The study showcases the increasing 

fascination with smart textiles, pointing out the 

exciting possibilities they hold for different 

industries. This highlights how crucial it is to keep 

researching and working together in this area to 

encourage new ideas while tackling the challenges 

that come with blending technology into traditional 

textiles. The findings offer important insights that 

can guide future research and highlight the necessity 

for consistent terminology in the ever-changing field 

of smart textiles. (Chiolerio, 2014) 

6.2.3 SMART TEXTILES: A REVIEW AND 

BIBLIOMETRIC MAPPING 

Introduction: This study delves into the exciting 

world of smart textiles, where textile technology 

meets a variety of scientific fields like materials 

science, microelectronics, and biomedicine. Smart 

textiles are materials that can detect changes in their 

surroundings and react in a meaningful way. This 

research seeks to offer a detailed bibliometric 

analysis of smart textiles today, looking into 

publication trends, key documents, and how 

researchers collaborate with one another. 

Key Concepts: •⁠ Smart Textiles: Materials that 

engage with their surroundings by sensing, 

responding, and adapting to various conditions.  

•⁠ The Evolution of Smart Textiles:  

- Passive Smart Textiles: They simply respond to 

what’s around them.  

- Dynamic Smart Textiles: They sense and react to 

their environment.  

- Innovative Smart Fabrics: Sense, react, and adjust 

to changes in the environment.  

•⁠ Bibliometric Analysis: A way to assess scientific 

literature by examining performance and creating 

visual maps of knowledge.   

Experiments: The approach included a bibliometric 

analysis of literature concerning smart textiles. The 

researchers carried out an extensive search in 

databases such as Scopus and Web of Science to 

find relevant documents. We chose the keywords 

based on the terminology outlined in ISO standards. 

The analysis involved looking at performance 

metrics and creating visualizations with tools such 

as VOS viewer and Bibliometrix to illustrate the 

intellectual landscape of the field. 

Key Findings:  

1. In 2022, the global market for smart textiles was 

valued at USD 3.8 billion, and it is expected to grow 

to USD 15.9 billion by 2028.  

2. The study uncovered important trends in research 

outputs and key documents in the field of smart 

textiles.  

3. Important areas of research focus on how we can 

use these applications in healthcare, military, 

fashion, and environmental engineering. 

Conclusion: The bibliometric analysis shows a 

significant increase in interest in smart textiles, 

emphasising their promising applications in 

different fields. The findings highlight how crucial it 

is to keep researching and working together in this 

area to encourage new ideas and tackle the 

challenges that come with blending technology into 

traditional textiles. This study offers important 

insights that can guide future research and highlights 

the necessity for consistent terminology as the field 

of smart textiles continues to develop. challenges 

that come with blending technology into traditional 

textiles. This study offers important insights that can 

guide future research and highlights the necessity 

for consistent terminology as the field of smart 

textiles continues to develop. (Krisjanis Nesenbergs, 

2015) 

6.2.4 SMART E-TEXTILES: A REVIEW OF 

THEIR ASPECTS AND APPLICATIONS 

Introduction: This article explores the latest 

developments in Smart Electronic Textiles (SETs), 

highlighting the fascinating blend of electronics and 

textiles. These innovations make textiles more 

interactive and connected, enabling them to react to 

outside influences. The creation of SETs depends on 

advanced sensors, wireless communication, 

embedded systems, and nanotechnology, making 

them useful in many contemporary settings. The 

study highlights how crucial it is to invest in 
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research and development to ensure that sustainable 

and cost-effective solutions are available for 

lightweight, high-performance wearable technology. 

Key Concepts: Smart Electronic Textiles (SETs) are 

fabrics that weave in electronic elements, allowing 

them to sense, respond to, and adjust according to 

their surroundings.  

Different Varieties of Smart Textiles:  

Passive Smart Textiles: They simply detect the 

surrounding environment.  

Dynamic Smart Textiles: They sense and respond to 

the surrounding environment.  

Advanced textiles that can sense, respond, and 

adjust to their surroundings.  

Materials Employed: Some of the typical materials 

used are conductive polymers like polyaniline and 

nanomaterials such as carbon nanotubes and metal 

nanoparticles.  

SETs find their place in various fields such as 

healthcare monitoring, military applications, fashion 

technology, and beyond. 

Experiments: This review brings together insights 

from different studies on how SETs are developed 

and used. It looks into the ways these textiles can be 

created with the help of innovative materials and 

technologies like nanotechnology and wireless 

communication. The article highlights certain 

products that showcase the potential of SETs, such 

as smart shirts that keep track of vital signs and 

jackets equipped with interactive features. 

Key Findings: 

1. SETs connect the worlds of interactivity and 

interconnectivity by weaving electronic components 

into fabric designs.  

2. The market for smart textiles is growing quickly, 

presenting exciting investment opportunities in 

research and development.  

3. SETs have the ability to keep track of numerous 

activities and health metrics, which makes them 

important in different fields, such as healthcare and 

the military.   

Conclusion: This study showcases how Smart 

Electronic Textiles can truly change the game in 

today's applications. By bringing together 

electronics and textiles, SETs provide creative 

solutions that can benefit various industries. 

Ongoing investment in research and development is 

essential for the progress of SET technology. This 

commitment will help keep it sustainable and 

affordable, all while addressing the increasing need 

for high-performance wearable technology. The 

findings highlight how crucial it is for different 

fields to work together to advance this exciting area 

of study. (Younes, 2023) 

6.2.5 SMART TEXTILES FOR WEARABLE 

SENSOR NETWORKS: 

Introduction: The field of wearable computing has 

significant implications for medical applications, 

including early detection, treatment monitoring, 

compliance tracking, and telemedicine. However, 

existing wearable technology solutions are often 

custom-made, which makes them time-consuming 

and resource-intensive to develop. This paper 

discusses the progress in creating a universal smart 

textile system designed to facilitate the mass 

production of smart garments equipped with 

numerous sensors for various applications. 

Key Concepts:  

1. ⁠Wearable Computing: Technology that can be 

worn on the body to monitor health and provide data 

for medical applications.  

2. Smart Textile System: A textile designed to 

incorporate multiple sensors, power sources, and 

data transmission lines, enabling mass production of 

smart garments.  

3. ⁠Types of Smart Textiles:  

 Passive Smart Textiles: Sensing only.  

 Active Smart Textiles: Sensing and reacting.  

 Ultra-Smart Textiles: Sensing, reacting, and 

adapting to changes.  

Experiments: The article reviews the current state of 

research on universal smart textile systems. It 

examines design considerations such as topology 

(the arrangement of sensors and components), data 

transmission architecture (ensuring high bandwidth 

and low energy consumption), and the need for 

miniaturization and elasticity to create unobtrusive 

products 
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Key Findings:  

1. A universal smart textile system could streamline 

the development of wearable technology by 

allowing for mass production rather than custom 

solutions.  

2. The proposed textile design must accommodate 

hundreds of sensors while maintaining functionality 

through effective data transmission methods. 

3. Addressing challenges related to topology and 

energy efficiency is crucial for creating practical 

smart garments 

Conclusion: The development of a universal smart 

textile system holds promise for advancing wearable 

technology in medical applications. By facilitating 

mass production and addressing key challenges in 

design and functionality, such a system could 

significantly enhance the capabilities of smart 

garments. Continued research in this area is 

essential to realize the full potential of wearable 

computing in improving healthcare delivery and 

monitoring. (Krisjanis Nesenbergs, 

ieeexplore.ieee.org, 2015) 

VII. ANALYSIS OF SECONDARY DATA 

Smart textiles are innovative materials that blend 

technology with their surroundings, allowing for 

meaningful interactions. Smart textiles come in 

three generations: the first type, passive smart 

textiles, can only sense stimuli; the second type, 

active smart textiles, can sense and respond; and the 

third type, ultra-smart textiles, can perceive, 

respond, and adapt to changes in their environment. 

The International Organization for Standardization 

(ISO) describes smart textiles as materials that 

engage and respond to their environment, setting 

them apart from functional textiles, which come 

with set capabilities. 

1. Bringing Together Smart LED Buttons  

Smart LED buttons represent an exciting 

innovation in smart textiles, enabling 

individuals to personalize their clothing with a 

variety of colors and patterns. This technology 

allows clothing to alter its appearance instantly, 

offering a distinctive way for individuals to 

express themselves. There are several ways to 

incorporate these buttons, including braiding, 

coating, or directly embedding them into the 

fabric structure. Customizing clothing with 

LED buttons brings a fun and engaging twist 

that resonates with today's shoppers.  

 

2. Uses of Smart LED Buttons  

Integrating smart LED buttons into clothing 

opens up a world of possibilities across 

different industries:  

Fashion: Smart LED buttons offer a unique way 

for individuals to personalize their clothing, 

allowing them to tailor their outfits for various 

occasions and showcase their personal style.  

Healthcare: In healthcare, garments with smart 

LED buttons can show health metrics or alerts, 

making it easier to monitor patients and 

communicate effectively.  

Military and Security: These buttons can act as 

identification markers or status indicators in 

tactical scenarios.  

Costumes And Performance Attire: Costumes 

and performance attire can feature smart LED 

buttons, adding vibrant visual effects that 

enhance the experience during shows or events. 

  

3. Understanding The Ebb And Flow Of The 

Market: The market for smart textiles is on the 

rise, valued at USD 3.8 billion in 2022 and 

expected to grow to USD 15.9 billion by 2028. 

This growth comes from the exciting 

advancements in technology and the rising 

desire among consumers for clothing that offers 

interactive and personalized experiences. The 

growing number of older adults brings new 

possibilities in healthcare, as people look for 

ways to take charge of their health and well-

being.  

Understanding Consumers: People are 

becoming more drawn to clothing with smart 

LED buttons because of how interactive and 

customizable they are. This trend resonates with 

today's consumers who seek out unique fashion 

pieces that enable them to express their 

individuality. Yet, worries about how long it 

will last, the upkeep it requires, and how long 

the battery will hold up could sway buyers' 

choices.  

 

4. Views from Sellers and Retailers: For sellers, 

the arrival of smart LED buttons brings a 

unique advantage in the fashion market. 

Retailers can showcase these innovative 

products as trendy fashion pieces that resonate 

with tech-savvy shoppers. They face the task of 
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helping customers understand the technology 

and tackling any technical problems that come 

up along the way.  

 

5. Thoughts on Manufacturing: Manufacturers 

encounter various hurdles when trying to weave 

LED technology into textiles. They must focus 

on making sure the products are durable and 

comfortable, all while managing production 

costs and meeting the growing market demand. 

Working together across different fields—like 

textile engineering, electronics, and design—is 

crucial for creating successful products. 

 

6. Identifying Areas for Improvement and Paths 

Ahead: Even though there's increasing curiosity 

about smart textiles that incorporate LED 

features, there still aren't many thorough 

reviews focusing on this specific area. Future 

research should aim to delve into how these 

technologies perform over the long haul in 

different settings, while also working on 

creating consistent methods to assess their 

effectiveness.  

 

7. Progress in Technology: Recent advancements 

in materials science have resulted in LED 

technologies that are not only more efficient but 

can also be easily incorporated into textiles, all 

while maintaining comfort and wearability. 

This encompasses progress in adaptable 

electronics and lighting solutions that save 

energy.  

 

8. Thoughts on the Environment: With the 

growing significance of sustainability in 

fashion, manufacturers are looking into eco-

friendly materials and production techniques for 

smart textiles featuring LED buttons. 

Emphasizing sustainability can really resonate 

with consumers who care about the 

environment.  

 

Conclusion: Smart LED buttons in clothing mark an 

exciting step forward in the world of smart textiles, 

making garments more interactive and personalized 

to meet the changing needs of consumers. By 

bringing together what we already know about this 

topic, we can better appreciate how it affects areas 

like fashion, healthcare, military applications, and 

more. It's important to continue researching to 

uncover the complete possibilities of these 

innovations and tackle any challenges that may arise 

when integrating them into our daily wearables. 

(Hatkay, 2024) (Kunal Singha, 2019) (Shukla, 2024) 

(Mohapatra, 2024) 

VIII. DESIGN RESEARCH METHODS 

This study will use a combination of methods, 

blending both qualitative and quantitative 

approaches to deeply explore and understand the use 

of Smart Buttons in Jodhpuri Suits in our chosen 

research context.  

8.1 Qualitative Methodology:  

Literature Review: Exploring a wide range of 

existing literature to collect insights on the 

definitions, characteristics, and applications of smart 

textiles.  

Examining Qualitative Data: Examining qualitative 

data from earlier research to grasp how terminology 

and technology in smart textiles have developed 

over time.  

Conversations: Conversations with industry experts 

and researchers to explore the current challenges, 

innovations, and future directions in the 

development of smart textiles.  

Case Studies: Looking into particular examples of 

successful smart textile applications across different 

fields (like healthcare and military) to uncover 

effective strategies and insights gained.  

8.2 Quantitative Methodology:  

Bibliometric Analysis: Using bibliometric methods 

like performance analysis and science mapping 

analysis (SMA) to assess research outputs. Looking 

into publication data from sources such as Scopus 

and Web of Science to uncover trends in who is 

writing, how often their work is cited, and the 

networks of collaboration among researchers.  

Gathering Information: Carrying out organized 

searches with specific terms connected to smart 

textiles in prominent academic databases. Gathering 

a collection of important documents, such as journal 

articles and conference papers, for statistical 

analysis.  

Statistical Analysis: Using statistical tools like 

Microsoft Excel and Bibliometrix to take a closer 

look at the collected data in a quantitative way.  
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Using Software: Using software like VOS viewer to 

visualize bibliometric results allows us to create 

maps that show the connections between authors, 

keywords, and research themes. 

IX. PRIMARY DATA 

9.1 Surveys:  
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9.2 Data Analysis:  

1. Demand for Functionality and Cultural 

Significance 

 Functionality: The inclusion of LED buttons 

indicates a strong consumer desire for modern 

features in traditional attire. This suggests that 

consumers are looking for garments that not 

only serve aesthetic purposes but also offer 

practical benefits, such as visibility and 

personalization. 

 Cultural Significance: Jodhpuri suits are 

traditionally significant in Indian culture, 

particularly in Rajasthan. Consumers value this 

heritage and seek to maintain it in their clothing 

choices, indicating a blend of tradition with 

contemporary needs. 

2. Positive Reception of Current Styles 

 The existing styles of Jodhpuri suits are 

perceived positively by consumers. This implies 

that traditional designs resonate well with the 

target audience, providing a solid foundation 

for introducing innovative elements like LED 

buttons without alienating customers. 

3. Desire for Traditional Aesthetics with Modern 

Technology 

 Consumers express a clear preference for 

Jodhpuri suits that retain their traditional look 

while integrating modern technology. This 

reflects a broader trend in fashion where 

heritage is respected but updated to meet 

contemporary expectations, allowing for 

innovation without compromising identity. 

4. Excitement About LED Buttons and Heritage-

Innovation Fusion 

 The enthusiasm for adding LED buttons 

highlights a market opportunity for brands 

willing to innovate within traditional 

frameworks. This fusion of heritage and 

technology can attract younger demographics 

who appreciate both cultural roots and modern 

aesthetics. 

5. Expectation of Quality at Genuine Prices 

 There is an emphasis on quality alongside 

affordability. Consumers are willing to invest in 

Jodhpuri suits but expect them to be made from 

high-quality materials at reasonable prices. This 

suggests that brands must balance 

craftsmanship with cost-effectiveness to meet 

consumer expectations. 

6. Versatile Use Cases for Custom Suits 

 The interest in wearing custom Jodhpuri suits 

with LED buttons for various occasions 

(weddings, corporate events, festivals) indicates 

a demand for versatile fashion that can adapt to 

different social settings. This versatility can 

enhance marketability and appeal to a broader 

audience. 

7. Control Over LED Button Display 
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 The need for consumers to control the display 

of LED buttons suggests an interest in 

personalization and practicality. This feature 

allows individuals to adapt their attire according 

to the occasion or mood, enhancing user 

experience and satisfaction. 

Conclusion 

The analysis reveals significant insights into 

consumer preferences regarding Jodhpuri suits, 

highlighting a blend of tradition and innovation as 

essential for market success. Brands should focus on 

maintaining cultural significance while integrating 

modern features like LED technology, ensuring 

quality at fair prices, and offering customization 

options to cater to diverse consumer needs across 

various occasions. 

X. INTERPRETATION OF DATA 

 The addition of smart LED buttons to smart textiles 

marks an exciting development that not only boosts 

the functionality of clothing but also adds to its 

visual charm. This technology offers a chance for 

personalization and engagement, letting wearers 

showcase their unique selves. Understanding the 

views of consumers, sellers, and manufacturers 

gives us a well-rounded insight into the impact and 

possibilities of this advancement. 

10.1 Understanding What Consumers Really Want 

From the perspective of consumers, smart LED 

buttons provide a distinctive opportunity to add a 

personal touch to clothing. People love being able to 

switch up colors and patterns based on their feelings 

or the event, which adds a personal touch to their 

clothing. This interactivity not only makes the 

visuals more engaging but also helps create a 

stronger emotional bond with the clothing. 

Moreover, people are becoming more attracted to 

products that embrace technology, as these offerings 

resonate with contemporary lifestyles that prioritize 

innovation and a personal touch. Yet, worries about 

how long it will last, the upkeep required, and how 

long the battery will hold up might sway people 

when they decide to buy.  

10.2 Views of the Sellers: 

The arrival of smart LED buttons in textiles offers a 

chance to stand out in a crowded marketplace. 

Retailers can showcase these innovative garments as 

stylish fashion pieces that resonate with tech-savvy 

shoppers. Highlighting customizable features can 

draw in a younger crowd eager to express their 

individuality through unique fashion choices. Sellers 

see the opportunity to offer accessories or 

complementary products that can truly enrich the 

experience of using smart textiles. However, they 

need to find ways to help customers understand the 

technology and tackle any technical issues that 

might come up.  

10.3 Views of the Manufacturers: 

From the viewpoint of manufacturers, smart LED 

buttons represent an exciting opportunity for 

innovation in the textile industry. By blending 

modern technologies with classic clothing, they can 

craft items that cater to the changing needs of 

consumers for both practicality and fashion. This 

innovation requires teamwork across different areas, 

such as materials science and electronics, to make 

sure that the textiles are stylish yet also practical and 

long-lasting. Manufacturers need to think about 

production costs and how easily they can scale up 

when adopting these technologies. Producing high-

quality smart textiles in large quantities will be 

essential to satisfy the increasing market demand as 

interest in these innovative products keeps rising.  

 

Conclusion: To sum it up, adding smart LED 

buttons to smart textiles brings both exciting 

advantages and hurdles for consumers, sellers, and 

manufacturers alike. Consumers appreciate the 

personal touch and engaging experiences, while 

sellers find unique ways to stand out in a crowded 

marketplace, and manufacturers are eager to 

innovate, even as they face the challenges of 

production. The various viewpoints together 

emphasize how smart textiles can truly change the 

landscape of contemporary fashion. 

XI. INSIGHTS 

Important Takeaways on Smart LED Buttons in 

Smart Textiles Improved Engagement:  

1. Enhanced Interactivity: Smart LED buttons 

woven into fabrics enable individuals to 

personalize their clothing by altering colors and 

patterns, offering a distinctive means to 

showcase their personal style and adjust for 

various events.  

2. Consumer Engagement: People are drawn to 

smart textiles with LED features because they 

are innovative, reflecting contemporary trends 
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that emphasize personalization and interactivity 

in fashion.  

3. Market Potential: The addition of smart LED 

buttons places products in an expanding market 

for smart textiles, expected to hit USD 15.9 

billion by 2028. This growth comes from the 

exciting advancements in technology and the 

rising interest among consumers for smart 

clothing.  

4. Differentiation for Sellers: Retailers have the 

opportunity to stand out by using smart LED 

buttons, attracting tech-savvy consumers and 

setting themselves apart in a crowded 

marketplace.  

5. Manufacturing Challenges: Manufacturers 

encounter hurdles when trying to incorporate 

LED technology into textiles. They must focus 

on ensuring durability, keeping comfort in 

mind, and managing production costs as they 

work to meet growing market demand.  

6. Working Together Across Fields: Creating 

smart textiles with LED buttons involves 

teamwork from different areas, such as 

materials science, electronics, and fashion 

design, to develop products that are not only 

practical but also visually appealing. 

7. Future Innovations: The addition of smart LED 

buttons paves the way for exciting 

advancements in smart textiles, possibly 

creating new opportunities in areas like 

healthcare, where clothing could offer real-time 

monitoring with visual cues.  

This information showcases how smart LED buttons 

can truly change the game in smart textiles, 

shedding light on their influence on what consumers 

do, how the market operates, and the way products 

are made. 

XII. ANALYSIS OF PRIMARY AND 

SECONDARY DATA 

A thorough grasp of the present situation of Smart 

Button is provided by the examination of primary 

and secondary data, which also highlights consumer 

preferences, market obstacles, and the 

socioeconomic background of this age-old skill.  

 

12.1 Analysis of Primary Data  

12.1.1 Consumer Surveys: Surveys can offer 

valuable insights into what people prefer, 

how they behave, and their feelings about 

garments that come with smart LED 

buttons. Questions might center around 

things like: Interest in personalized 

features. The way people view the 

importance of interactive elements in 

clothing. Worries about how long it will 

last, the care it needs, and how long the 

battery will hold up.  

 

12.1.2 Interest in investing in smart clothing 

choices.  

Experimental Studies: Carrying out 

experiments allows us to evaluate how well 

smart LED buttons perform and function in 

everyday situations. This could include 

checking how well LED buttons respond to 

various inputs, like touch or commands 

from a mobile app.  

 

12.1.3 Assessing how users interact with a 

product through usability studies that focus 

on their comfort and overall happiness. 

 

12.1.4 Evaluating how well LED technology 

holds up over time and in different 

environments. 

 

12.1.5 Observational studies in retail 

environments or at fashion shows can offer 

valuable insights into how consumers 

engage with garments featuring smart LED 

buttons. This can show how engaged 

consumers are. The charm and attraction of 

certain designs or features. Insights from 

users about their experiences are revealed. 

 

12.2 Analysis of Secondary Data  

 

12.2.1 Definition and Characteristics of Smart 

Textiles 

Smart textiles are advanced materials that 

integrate technology to interact with their 

environment. They are categorized into 

three generations: passive (sensing only), 

active (sensing and responding), and ultra-

smart (perceiving, responding, and 

adapting). The ISO defines smart textiles 

as materials that dynamically engage with 

their surroundings, unlike functional 

textiles, which have predefined 

capabilities. 

 

12.2.2 Smart LED Buttons 



© February 2025 | IJIRT | Volume 11 Issue 9 | ISSN: 2349-6002 

IJIRT 172748   INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY      2638 

Smart LED buttons represent a significant 

innovation, allowing users to customize 

clothing with colors and designs. This 

technology enhances personal expression 

by enabling real-time changes in garments. 

Methods for integrating these buttons 

include braiding, coating, or embedding 

into the fabric. 

 

12.2.3 Applications of Smart LED Buttons 

Smart LED buttons have diverse 

applications: 

Fashion: Enable personalization for 

different occasions. 

Healthcare: Display health metrics and 

alerts for patient monitoring. 

Military: Serve as status indicators in 

tactical situations. 

Entertainment: Enhance costumes with 

dynamic visual effects. 

 

12.2.4 Market Dynamics 

The smart textiles market is projected to 

grow from USD 3.8 billion in 2022 to USD 

15.9 billion by 2028, driven by 

technological advancements and increasing 

consumer demand for interactive clothing. 

 

12.2.5 Consumer Insights 

Consumers appreciate the interactivity and 

customization offered by smart LED 

buttons but may have concerns about 

durability and maintenance. 

 

12.2.6 Seller Perspectives 

Retailers can leverage smart LED buttons 

as a unique selling point, targeting tech-

savvy consumers while addressing 

potential technical issues. 

 

12.2.7 Manufacturing Challenges 

Manufacturers face challenges in 

integrating LED technology while ensuring 

product durability and comfort, requiring 

collaboration across various disciplines. 

 

12.2.8 Future Directions 

Despite growing interest in smart textiles 

with LED features, comprehensive 

assessments remain limited. Future 

research should focus on evaluating the 

long-term performance of these 

technologies. 

12.2.9 Technological Advancements 

Recent advancements have made LED 

technologies more efficient and adaptable 

for textile integration, enhancing comfort 

for wearers. 

 

12.2.10 Environmental Considerations 

Sustainability is increasingly important in 

fashion, prompting manufacturers to 

explore eco-friendly materials for smart 

textiles with LED buttons. 

Conclusion: Examining both primary and secondary 

data about smart LED buttons in clothing uncovers 

valuable insights into how they work, their uses, and 

the opportunities they present in the market. Data 

collected from consumer surveys and experimental 

studies shows an increasing desire for interactivity 

and personalization in fashion. It reveals that people 

are attracted to clothing featuring smart LED 

buttons, as these allow them to showcase their 

unique style. The data highlights the growing appeal 

of smart textiles, with the market expected to rise 

from USD 3.8 billion in 2022 to USD 15.9 billion 

by 2028, fuelled by new technologies and a surge in 

consumer interest. The analysis also highlights 

different uses in fields like healthcare, military, and 

entertainment, and discusses the hurdles 

manufacturers encounter when trying to incorporate 

LED technology into textiles. This thorough 

analysis highlights how smart LED buttons can truly 

change the way we interact with garments, while 

also identifying opportunities for further exploration 

and growth in this exciting area. 

XIII. CONCLUSION 

The examination of both primary and secondary 

data about the use of smart LED buttons in clothing 

highlights how this technology is making a 

meaningful difference in the fashion industry and 

beyond. Data gathered from consumer surveys and 

experimental studies shows that people are 

increasingly interested in interactivity and 

personalization. This shows that smart LED buttons 

not only boost user interaction but also enable 

people to showcase their unique personalities 

through customizable clothing. People today love 

the idea of changing colors and designs on the fly, 

especially younger folks who really value 

expressing their unique style in what they wear. 

Nonetheless, worries about durability, battery life, 

and maintenance could affect buying choices, 
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indicating that manufacturers should tackle these 

concerns to boost consumer trust.  

Secondary data adds depth to these insights by 

offering a wider perspective on market trends and 

technological progress. The global market for smart 

textiles is expected to expand from USD 3.8 billion 

in 2022 to USD 15.9 billion by 2028, fueled by a 

rising consumer interest in innovative clothing 

options that offer interactivity and personalization. 

Smart LED buttons find a wide range of uses in 

different fields, such as fashion, healthcare, military, 

and entertainment, highlighting just how adaptable 

they are. The growing number of older adults brings 

new possibilities for the healthcare field, as more 

people look for ways to actively manage their health 

with the help of wearable technology.  

The analysis shares insights from retailers and 

manufacturers about how smart LED buttons can be 

woven into textiles. Retailers have the opportunity 

to use these innovative products as a special way to 

connect with tech-savvy consumers. They also need 

to help customers understand the technology and 

tackle any technical issues that might come up while 

using it. Manufacturers face the tough task of 

balancing product durability and comfort, all while 

keeping an eye on production costs. Working 

together across different fields—like textile 

engineering, electronics, and design—is crucial for 

creating products that truly resonate with what 

consumers want.  

As interest in smart textiles with LED features 

grows, it's important to take a closer look at how this 

technology performs over time and its effectiveness 

across different uses. Future research should aim to 

create consistent methods for assessing smart LED 

buttons in clothing and investigate how they might 

influence various industries. With the growing 

importance of sustainability in fashion, 

manufacturers are encouraged to look into eco-

friendly materials and production methods for smart 

textiles featuring LED buttons, catering to the needs 

of consumers who care about the environment. 

Continuing to explore this innovative technology is 

crucial for grasping its impact on fashion, 

healthcare, military applications, and more.  

XIV. SOLUTION 

I am designing a Jodhpuri outfit that harmoniously 

integrates traditional sophistication with advanced 

technologies. This distinctive garment has buttons 

with built-in display screens, intended to present a 

contemporary flair while maintaining the cultural 

and enduring character of the clothing. These 

display panels serve not just as decorative elements 

but also provide a customizable and interactive 

experience, rendering the suit suitable for diverse 

occasions. 

 

The display displays may be wirelessly controlled 

by Bluetooth, enabling customers to customize the 

appearance to match the event's theme, be it a 

wedding, festival, business event, or another special 

occasion. Through the integration of this 

technology, the suit functions as a statement piece, 

epitomizing an ideal equilibrium between tradition 

and innovation. 

This notion transforms our understanding of 

conventional attire, enhancing its refinement and 

utility to accommodate the contemporary lifestyle of 

consumers. 

APPENDIX 

Term Definition 

Interdisciplinary 

Involving two or more 

academic, scientific, or 

artistic disciplines. 

Textile Technology 

The study and application of 

processes and techniques 

involved in the production 

and use of textiles. 

Microelectronics 

A branch of electronics that 

deals with the design, 

manufacture, and application 

of extremely small electronic 

components. 

Biomedicine 

A field that applies principles 

of biology and natural 

sciences to clinical practice 

and healthcare. 

Optics 

The branch of physics that 

studies the behavior and 

properties of light, including 

its interactions with matter. 

Smart Materials Materials that can change 
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Term Definition 

their properties or behavior in 

response to external stimuli 

such as temperature, pressure, 

or electric fields. 

Actuating Function 

The capability of a material or 

device to produce a physical 

movement or change in 

response to an external 

stimulus. 

Adaptive Function 

The ability of a material or 

system to adjust its properties 

or behavior based on changes 

in the environment. 

Categorization 

The process of classifying or 

organizing items into groups 

based on shared 

characteristics or criteria. 

Functionality 

The range of operations that 

can be performed by a device 

or system; its practical use or 

purpose. 

Demarcated 

To set the boundaries or limits 

of something; to distinguish 

or separate. 

Peripheral Features 

Characteristics or elements 

that are located on the outer 

edges or periphery of a 

system, rather than being 

central to its main function. 

Stimuli 

Changes in the environment 

that provoke a response from 

an organism or system; these 

can be physical, chemical, or 

biological factors. 

Luminance 

The measure of the amount of 

light emitted from a surface 

per unit area in a given 

direction; often used in 

discussing brightness in visual 

contexts. 

Term Definition 

Interactive Textiles 

Fabrics that can respond to 

user inputs or environmental 

changes, enhancing user 

engagement through dynamic 

features. 

Bibliometric 

Analysis 

A statistical analysis method 

used to evaluate the impact 

and structure of research 

literature through metrics 

such as publication counts 

and citation frequencies. 

Co-citation 

Analysis 

A method used in 

bibliometrics to analyze the 

relationship between 

documents based on how 

often they are cited together 

by other works, indicating 

their relatedness in research 

topics. 

Visualization 

Software 

Programs designed to create 

visual representations of data, 

making complex information 

easier to understand and 

analyze through charts, 

graphs, and maps. 

Research  

Constituents 

Various components involved 

in research activities, 

including authors, institutions, 

countries, and funding 

sources that contribute to 

scientific knowledge creation. 
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