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Abstract 
Background: The fashion industry, which includes the 

creation, making, and sale of clothing and other items, 

makes around $3 trillion each year by United Nations 

Sustainable Development Goals. In order for the industry 

to meet these goals it will need to embrace digital 

technology that facilitates sustainability and innovation. 

Methods: This work of research outlines an effort to 

evaluate the existing body of scholarship regarding the 

implementation of modern technologies like the Internet 

of Things (IoT), Artificial Intelligence (AI), Augmented 

Reality (AR), and Virtual Reality (VR) in the fashion world. 

It appraises their present use, assesses their value, and 

examines the degree of change that they may make in the 

context of the industry’s future. Results: The integration of 

these technologies has advanced smart clothing, circular 

economy, trend forecasting, personalized 

recommendations, health prediction, and immersive 

shopping. However, challenges include energy storage in 

wearables, limited AI adoption, and technical integration 

issues. The immersion that AR and VR provide has made it 

possible for customers to virtually fit into clothes.  The 

study hopes that through the discussion of these 

technologies, useful solutions can be found. Conclusion: 

The study recommends expanding AI in fashion logistics,  

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

advancing energy-efficient smart textiles, and leveraging 

IoT-AI-edge computing systems, along with developing 

smart clothing frameworks, to promote a sustainable, 

digitally-driven fashion industry.  

Keywords: Fashion industry, digital technologies, AI (Artificial 

Intelligence), Technical integration, Sustainability 

 
1. Introduction 

The fashion industry, which includes the design, production, and 
sales of garments and accessories, has become one of the biggest 
sectors of the global economy (Şen, 2008). It is important in the 
development of cultural phenomena, economic growth, and 
shaping the global brand of consumerism (Rachwal-Mueller & 
Fedotova, 2024). It has a direct influence on millions of 
employment opportunities within the textiles, manufacturing, 
retail, logistics, and many other industries (Repp et al., 2021). In the 
meantime, growing environmental and social concerns placed 
additional burdens on the fashion industry to adopt more 
sustainable approaches (Todeschini et al., 2017). As one of the top 
industries in pollution, waste, and overconsumption, it is 
imperative for the industry to align itself with the United Nations 
Sustainable Development Goals (SDGs)specifically, the goals that 
aim for the reduction of consumption and production processes 
that are deemed unsustainable by the year 2030 (Glavič, 2021). 
Change is needed in the fashion industry most urgently. The fast 
fashion paradigm, which involves the production of cheap and 
stylish clothing at an industrial scale, is detrimental to the 
environment (Niinimäki et al., 2020). Associated problems include 
overconsumption, resource exhaustion, waste generation, and child 
labor. The fashion industry is responsible for around 10% of the 
world’s   carbon   emissions,  20%  of  the   world’s   wastewater,   and  
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enormous  amounts  of  textile  waste,  which  adds  to  the  already 
critical environmental situation (Filho et al., 2024). Such actions are 
detrimental to the world, and at the same time, endanger the 
perpetuity of the industry. Therefore, the need of the hour for the 
fashion industry is sustainable and responsible production and 
consumption (Lee, 2021). 
Every year, the fashion industry generates nearly $3 trillion - 
essentially being 2-3% of the global GDP. Aside from that, it serves 
is one of the world's key employers, creating millions of 
opportunities in agriculture (for textile production), design, 
manufacturing, and retail (Peters et al., 2021; Flood, 2017). 
Nonetheless, the industry has to adopt new sustainable strategies to 
maintain their relevance and growth (Ghobakhloo et al., 2021). 
With changing consumer preferences for eco-friendly goods, 
fashion brands need to incorporate technologies that ensure 
transparency, efficiency, and environmental responsibility (Ikram, 
2022). Achieving the SDGs, especially in respect to fostering 
sustainable consumption and production, requires expansive 
efforts and transformational actions within the entire fashion 
supply chain (Choi & R, 2021). The incorporation of emerging 
digital technologies such as the Internet of Things (IoT), Artificial 
Intelligence (AI), Augmented Reality (AR), and Virtual Reality 
(VR) can facilitate this change. These technologies stand to advance 
the sustainability and operational efficiency of the fashion industry 
while also enhancing customer and user experience (Zhang et al., 
2022; Gomes et al., 2020). Furthermore, these technologies may 
allow for lower resource consumption, streamlined supply chains, 
reduced waste, and improved product identification and tracking 
(Rejeb et al., 2019). 
As an illustration, features like IoT technology enable the live 
monitoring of raw materials, products, and goods within the supply 
chain, enhancing visibility and lowering inefficiencies (Sallam et al., 
2023). AI has the ability to enhance the productivity and efficiency 
of a manufacturing facility’s production planning by reducing 
demand forecasting, trend forecasting, and improving wasteful 
inventory management. Also, AI systems can optimize customer 
engagement by personally addressing each customer's unique 
needs, thereby increasing satisfaction. The immersion that AR and 
VR provide has made it possible for customers to virtually fit into 
clothes. This decreases the necessity for samples and returns, 
thereby minimizing wastage and energy consumption (Nweje & 
Taiwo, 2025). There remain unaddressed issues pertaining to the 
technology's remarkable promise. These digital technologies have 
great merits, but their application is constrained by high 
implementation costs, substantial investment needed for the 
infrastructure, and considerable research and development 
expenditure (L. Chen et al., 2011). 
Smaller fashion firms, in particular, may have a difficult time 
accessing these technologies (Aakko & Niinimaki, 2018). Also, the 

absence of a uniform set of guidelines and system interoperability 
greatly increases the chances of underutilized technological 
advancements (Dave & Mittapally, 2024). Additionally, there are 
some issues related to the privacy and security of data, especially 
with the use of AI, IoT, and other technologies that capture and 
store enormous amounts of data about consumers (Alhitmi et al., 
2024). These critical concerns must be solved in advance to 
guarantee responsible deployment of technologies (Burr & Leslie, 
2022). This research intends to study IoT, AI, AR, and VR 
technologies and their impact towards achieving sustainability 
goals in the fashion industry. The study will survey relevant 
literature on the application of these technologies, evaluate their 
effectiveness in resolving the challenges the industry faces, 
determine existing gaps, and examine how these technologies can 
contribute to the goals of a sustainable and digitized fashion 
industry. The goal of this study is to answer how the fashion 
industry can reach its sustainability targets and decrease its 
environmental impact while satisfying the needs of consumers who 
are more aware of environmental issues. The study hopes that 
through the discussion of these technologies, useful solutions can 
be found. 

2. Materials and Methods 

This study seeks to examine the impact the IoT, AI, AR, and VR 
have on the emerging digital technologies within the fashion 
industry (Rane et al., 2023). The aim of this review is to evaluate the 
effects of these technologies on sustainability, innovation, 
operational efficiency, and, subsequently, on the future of the 
fashion industry. As the research tries to understand the impact of 
digital technologies on the fashion industry, it takes a qualitative 
approach for the study design. The methodology leverages 
secondary data, which is an established approach for integrating 
research from various sources, using systematic reviews, and meta-
analyses. This approach will enable the study to comprehensively 
analyze and evaluate current research literature around the 
phenomena, showcasing digital technology's trends, gaps, and 
insights within the fashion industry. 
2.1 Data Collection 
The literature review comes from data collected from the following 
academic databases: Web of Science (WoS), Scopus, IEEE, Xplore. 
These databases were selected because of their extensive coverage of 
peer-reviewed publications on technology, sustainability and 
industrial innovations. They also give access to veritable, 
scientifically sound documents that are very useful in constructing 
an assessment concerning digital technologies and fashion. The 
articles were chosen based on their relevance to the topic, with 
publication dates from 2018 to 2023 in order to incorporate the 
most recent advancements and insights in the field. 
2.2 Data Analysis Process 
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The analysis of data for the current research study was based on 
thematic analysis, which is a qualitative method used to identify, 
analyze, and interpret patterns (themes) within collected data. This 
method allowed them to better understand how profoundly digital 
technologies impacted the fashion industry. 
2.2.1. Article Review and Coding 
After applying the inclusion and exclusion criteria, a total of 105 
peer-reviewed articles published between 2015 and 2024 were 
picked. Each article was critically analyzed, and relevant portions 
were highlighted and indexed through coding relevant to the 
themes. Using open coding, keywords and ideas were collected 
from the documents, which formed the basis of an initial codebook. 
These were later consolidated into larger thematic categories. 
Articles were permitted to be located in various themes to ensure all 
aspects of digital transformation in fashion were comprehensively 
captured optimized. 
2.2.2. Emergent Themes and Insights 
The examination gave rise to the following themes: sustainability, 
enhanced consumer experience, and innovation. Each theme 
included several technologies and practices that were shifting 
various aspects of the fashion industry (Casciani et al., 2022; 
Alexander & Rutter, 2022). 
A. Sustainable Production and Circular Economy 
The combination of IoT and AI technologies has brought forth new, 
sustainable possibilities in integrating the “Internet of Things” 
(Rathore, 2019). These advanced technologies aid in efficient 
energy management by not only remotely monitoring but also 
giving real-time feedback on energy consumption, fabric 
utilization, and machine wear, which helps in the reduction of 
unnecessary energy use in factories (Soori et al., 2023). On the 
consumer end, sensors in smart garments can track how often 
clothes are worn and how often they are washed, which helps in 
assessing both garment’s durability and recyclability (Y. Zhou & 
Zhao, 2024). Demand forecasting and trend prediction with 
unprecedented accuracy are made possible with AI, and this is done 
by applying the collected data, which drastically eliminates 
overproduction. Overproduction is one of the most detrimental 
issues of sustainability the industry has faced in the past (Celi et al., 
2025).  Sustainable manufacturing technologies enable 3D printing 
on-demand.  
This form of additive manufacturing creates garments by 
employing processes that generate very little waste material. The 
method encourages small-scale local production, which diminishes 
the carbon footprint linked to mass production as well as 
international shipping (Glogar et al., 2025). Together with strategies 
employed in circular fashions, like turn-in programs and upcycling, 
these technologies lay the groundwork for a more responsible and 
progressive fashion ecosystem (Cowa). 
B. Enhancing Consumer Experience 

The interaction of consumers with fashion products is changing 
due to the integration and adoption of immersion technologies, for 
example: augmented reality (AR) and virtual reality (VR). AR 
features permit individuals to simulate wearing clothing via their 
smartphones or mirrors, and this has a great impact on reducing 
product returns (Fernandes & Morais, 2021). Such features not only 
increase the ease and trust in online shopping but also assist with 
sustainability by decreasing wasteful packaging as well as reversing 
logistics. In contrast, virtual reality is used for sophisticated fashion 
shows or digital showrooms where consumers can view entire 
collections as 3D models from the comfort of their houses. This 
allows for a further reduction in the need for supporting 
infrastructure and transportation, thus minimizing environmental 
footprint. For example, AI-based recommendation systems tailored 
for ecommerce leverage client intelligence database records like 
browsing activity, purchase history, and even weather data to 
provide extremely tailored suggestions for garments (Rubio-
Tamayo et al., 2017). Such systems enhance customer satisfaction 
which in turn reduces the chances of unused purchases thus driving 
consumption on these items. Moreover, smart garments have 
further transformed the fashion experience of consumers by 
integrating style with utility, in such devices, biometric and 
thermoregulation (environmental interaction) and fitness 
monitoring can be provided. 
C. Innovation and Digital Transformation 
Innovation plays a central role in every business, including the 
fashion industry. With the growing use of technology in fashion, 
the metaverse gives rise to new possibilities for smart clothes, such 
as telemedicine health check, Virtual Reality (VR) Surgery, and 
clothing capable of tracking a wearer’s posture or movement and 
providing feedback for self-improvement. Emergent Themes and 
Insights in Digital Fashion Transformation data shown in Table 01, 
extracted data by (Casciani et al.2022; Burr, & Leslie, 2022; Akhtar 
et al., 2022). Another advancement example is garment prototyping 
in the metaverse; designers can use virtual prototyping and digital 
twins to design, simulate, and test garments without needing to 
create physical samples (Kalantari et al., 2022). Designers at this 
stage can complete the prototyping phase in the metaverse, 
powered by Artificial Intelligence (AI) algorithms, which can 
identify the most marketable themes from social media, fashion-
oriented blogs, and online shops. The automation tools provided by 
AI open even more possibilities for conceptual frameworks 
(Cantamessa et al., 2020). Automation further enhances digital 
tools. Combining global cloud systems accessible in various time 
zones allows for better collaboration between designers, suppliers, 
and manufacturers, paving the path for innovative ideas. With these 
changes, the approach towards developing the fashion and apparel 
industry progresses from traditional single-handed fashion 



 APPLIED IT & ENGINEERING                                                                                         REVIEW 
 

https://doi.org/10.25163/engineering.3110208                                                                           1–10 | APPLIED IT & ENGINEERING | Published online March 18, 2025 
 

manufacturing systems to an interconnected agile network (Wu et 
al., 2014). 
2.2.3. Visual Representation  
A radial diagram was suggested (Figure 4) and aims to capture the 
scope of digital fashion innovation that includes its themes. In the 
center of the diagram, the focus is placed on the three foundational 
themes which are: sustainability, consumer experience, and 
innovation. The Internet of Things (IoT), Artificial Intelligence 
(AI), Augmented Reality (AR), Virtual Reality (VR), and 3D 
Printing contribute as peripheral technologies (Rane et al., 2023). 
From each of the technologies, there are branches that represent 
practical embodiments such as supply chain enhancement, virtual 
fitting rooms, personalized AI recommendations, and on-demand 
manufacturing. This figure addresses the extent of digital evolution 
within the fashion industry and demonstrates how various 
technologies and results are interconnected, simultaneously 
(Rathore, 2023). 
 
3. Role of Digitalization in Advancing Sustainable Fashion 
As the fashion industry adapts to emerging technologies, digital 
tools for designing, producing, advertising and selling clothing have 
started to appear. Bertola and his colleagues have shown that 
innovation is not the only impetus in using technology. There is also 
a greater need for sustainability, efficiency, transparency, and 
accountability throughout the fashion value chain. The use of 
digital technologies makes it possible to incorporate intelligent and 
self-driving systems that allow for responsible consumption, waste 
reduction, customization, and enhanced customer engagement. 
The Internet of Things (IoT) is one of the technologies that is 
fostering this development Figure 1. IoT is defined as the 
integration of computing and communication technologies into 
everyday things like clothes, where they can be supervised and 
controlled remotely, thereby capturing and relaying information in 
real-time (Rahman et al., 2024). With regards to fashion, IoT is used 
to develop smart clothes that monitor, register physical activity, 
track health parameters, and change temperature with varying 
surroundings (Samie et al., 2016). These clothing items are 
especially beneficial for sportspeople, senior citizens, and medical 
patients because they provide constant biometric monitoring. In 
the context of production, IoT increases visibility within the supply 
chain by tracking the movement of raw materials, monitoring 
factory parameters, and confirming ethical procurement. Fashion 
brands are also aided by accurate real-time data collection, which 
facilitates effective inventory control and mitigates the risk of 
overproduction in fashion items, thus achieving sustainable 
objectives (Anozie et al., 2024). 
3.1 Artificial Intelligence (AI) 
Digital fashion transformation cannot occur without the 
integration of Artificial Intelligence (AI). Systems driven by AI can 

review expansive datasets and analyze trends to provide expert 
suggestions (Rahman et al., 2024). In retail, personalization 
powered by AI creates tailored shopping experiences by suggesting 
complete looks to customers depending on their previous 
purchases, favorite styles, and current weather conditions (Elena, 
2020). AI plays an integral role in design and product development 
by style automation, fashion forecasting, and fit optimization 
(Rahman et al., 2025). AI is also aiding fashion brands in 
automating quality control, defect detection in production 
processes, and enhancing the accuracy in manufacturing precision 
(Rahman et al., 2024). Such advancements help minimize 
operational waste, reduce product returns, and improve demand 
forecasting (Babu et al., 2022).  
3.2 Augmented Reality (AR) and Virtual Reality (VR) 
Both online and in-person shopping now feature the expanded 
usage of Augmented Reality (AR) and Virtual Reality (VR). Using 
a smartphone or a smart mirror, AR permits the customer to 
interactively try on clothing. This technological approach 
minimizes wasted resources because it alleviates the reliance on 
fitting rooms. In turn, this helps minimize return rates, which are a 
significant wastage resource of e-commerce (Bonetti et al., 2017). 
VR develops 3D immersive environments in which customers or 
designers can interact with virtual showrooms, attend digital 
fashion shows, and collaborate on garment design development. 
These modern techniques not only mitigate time and financial 
expenditure but also lessen the carbon footprint generated by travel, 
physical sampling, and the maintenance of brick-and-mortar stores 
(Murugesan et al., 2024). 
3.3 Printing 3D 
The capability of creating garments and accessories on demand is 
made possible by 3D printing and digital fabrication, which change 
the traditional processes of manufacturing (Table 02).  
This technology is based on additive manufacturing techniques, 
which build complex structures by depositing materials layer by 
layer. It has numerous sustainability advantages, such as minimal 
fabric waste, lower emission of gasses from transportation due to 
production at the point of consumption, and using recyclable or 
biodegradable materials (Sun & Zhao, 2017). Custom-made items 
designed to suit individual body measurements also promote 
inclusivity and diminish surplus stock. More and more, 3D printing 
is used to make avant-garde shoes and other accessories as well as 
garments that test the limits of contemporary fashion design 
(Hudson & Hwang, 2020). 
Apart from these technologies, the operation of fashion businesses 
is impacted by digital platforms and tools for data analytic and 
virtual collaboration, in a customer relationship management 
manner. Digital mood boards, AI-based design software, and cloud 
logistics systems exemplify how diverse the fashion industry’s 
technological ecosystem is and will continue to grow. These tools  
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Table 1. Emergent Themes and Insights in Digital Fashion Transformation. 
Theme Key Technologies Insights 
 
Sustainable Production & 
Circular Economy 

IoT, AI, 3D Printing - IoT sensors monitor energy, waste, and garment u sage. 
- AI forecasts demand and reduces overproduction. 
- 3D printing enables low-waste, local production. 

 
Enhancing Consumer 
Experience 

AR, VR, AI, Smart 
Wearables 

- AR/VR enable virtual try-ons and immersive shopping. 
- AI offers personalized recommendations. 
- Wearables combine style with biometric and fitness 
tracking. 

 
Innovation & Digital 
Transformation 

Smart Clothing, Digital 
Twins, AI 

- Smart garments used in healthcare, sports, and work wear. 
- Virtual prototyping reduces time and cost. 
- AI-driven trend forecasting aligns design with market 
needs. 

 
Table 2. Role of Digitalization in Advancing Sustainable Fashion 

Technology Key Features Sustainability Impact 
Internet of Things (IoT) - Smart garments with sensors 

(track health, activity, adjust 
temperature) 

- Enhances supply chain transparency 
- Reduces waste and overproduction 
- Supports ethical sourcing 

Artificial Intelligence (AI) - Data analysis to identify trends, 
optimize design, and personalize 
shopping experiences 

- Reduces waste through demand forecasting 
- Improves manufacturing precision 
- Reduces returns 

Augmented Reality (AR) - Virtual try-ons via smartphones 
or smart mirrors 

- Reduces reliance on physical fitting rooms 
- Lowers return rates, reducing waste 

Virtual Reality (VR) - Immersive environments for 
virtual showrooms, digital fashion 
shows, and 3D garment 
collaboration 

- Reduces travel, sampling, and physical store emissions 

3D Printing - On-demand production of 
garments and accessories using 
additive manufacturing techniques 

- Minimal fabric waste 
- Localized production reduces transportation emissions 
- Customizable items promote inclusivity 

Digital Platforms & Tools - AI-based design software, cloud 
logistics systems, and digital mood 
boards for collaboration 

- Streamlines workflows 
- Reduces production timelines 
- Minimizes environmental impacts 

 

 
Figure 1. Digitalization in the fashion industry. 
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enable designers, manufacturers, marketers, and retailers to work 
across greater distances with ease, shorten the time of production, 
and improve responsiveness to market opportunities all while 
minimizing environmental impacts (Akhtar, 2023). All in all, 
digitalization and the incorporation of technology into business 
processes is making the fashion industry more responsive, 
customer-oriented, and green. With IoT, AI, AR/VR, and 3D 
printing technologies, brands are able to sustainably optimize 
innovation, strengthen consumer-relations, and make those 
interactions more transparent. This ongoing change marks a crucial 
turn towards the day fashion will be not only modern and creative 
but also socially and environmentally resilient and responsible 
(Popkova et al,.2024). 
 
4.Discussion and Working strategies 
The effects are revolutionary and multifaceted as the fashion sector 
merges with contemporary technologies. The Akram et al. (2022) 
study tells us how modern production techniques and individual 
consumption experiences highlight the advantages of digitization in 
the fashion industry. Achieving these benefits is overly complex to 
the fashion industry’s use of technology with eco-friendly policies, 
which means that the advantages could only be achieved through 
harnessing the proper methods and strategic frameworks. This 
section discusses the emerging methods of encouraging shifts 
towards digitization and outlines how their implementation in 
concrete cases could lead to anticipated results. 
4.1 Internet of Things (IoT) and Artificial Intelligence (AI) 
The Internet of Things (IoT) and Artificial Intelligence (AI) are 
now being applied in the fashion industry, and this is augmenting 
the efficiency and productivity of the industry. Babu et al. (2022) 
asserts that IoT sensors, which are already embedded in smart 
garments and IoT systems, monitor data such as products usage, 
resource utilization in production, and production efficiency in real 
time Figure 2. AI algorithms then utilize this information to 
optimize manufacturing processes, minimize waste, and improve 
demand forecasting accuracy. In addition, consumers interact with 
smart garments through mobile applications that provide essential 
information regarding garment caring, wearing history, and 
sustainability tips. Such a feedback loop allows for improving 
designs, advanced and more sustainable production methods, and 
changing consumer behaviors towards more sustainable practices 
throughout the product’s life cycle (Akram et al., 2022). 
The Figure 2, attached in the citation of Trakadas et al. (2020) 
describes the application of AI and IoT in the fashion supply chain, 
spanning from the initial designing to the consumption stages. In 
the initiating designing stage, IoT sensors select material, while AI 
optimizes eco-friendly designs. During production, IoT monitoring 
tracks energy and material expenditure, while AI efficiency 
improvements and waste reduction are implemented. Thereafter, 

smart garments collect real-time usage data that aids care 
recommendations and enhances garment longevity. Engagement 
occurs through mobile applications, where users gain tailored 
advice on how to practice sustainability. Lastly, user data integrates 
into the system, thus providing feedback for innovative 
improvement for advanced garments down the line in design and 
production. 
4.2 Printing 3D and Digital Fabrication in Sustainable Fashion 
In the fashion world, 3D printing stands out as an innovative and 
environmentally friendly solution compared to other 
manufacturing procedures (Figure 3). Unlike traditional clothing 
production that tends to deal with bulk fabrics and creates a lot of 
waste, 3D printing allows for on-demand, precise manufacturing. 
This drastically reduces excess inventory, aligns production and 
consumer demand, and decreases the chances of overproduction 
(Murugesan et al., 2024). With 3D printers, unlike bulk models of 
garments, custom-designed garments can be created digitally, with 
materials only being applied on the model where it is needed 
leading to lower material waste. It abolishes scraps of fabric, 
promotes the creation of waste-free designs, and greatly enhances 
the sustainability of fashion designs. The ability to customize 
garments according to individual body shapes helps mitigate the 
number of returns and discarded items—another form of waste in 
the fashion world—due to poor fit. This technology profoundly aids 
the circular fashion economy because it allows the adoption of eco-
friendly and innovative materials like biodegradable polymers or 
recycled filaments. Moreover, the desktop 3D printers facilitate 
localization of production which decreases the carbon emissions 
associated with the lengthy supply chains (McKinney et al., 2020). 
4.3 Augmented Reality (AR) and Virtual Reality (VR 
The shopping experience is being augmented with features like 
virtual try-ons, high-tech immersion displays, and product 
showcases with the learning of Augmented Reality (AR) and Virtual 
Reality (VR) systems Figure 4. These technologies enhance 
convenience while reducing the need for sampling and showroom 
visits, making it more sustainable (Ikeata, 2024). Customers can 
now try on clothes from the comfort of their smartphones or smart 
mirrors located in stores. This advancement not only saves time but 
also minimizes the carbon emissions related to return shipping 
(Mangiaracina, 2021). 
 
5. Conclusion 
As a major global sector, the fashion industry contributes 
approximately 2% to the world’s GDP and plays a vital role in the 
global economy, yet it faces criticism for its environmental impact 
and social neglect, including excessive CO₂ emissions and material 
waste. This study explores how digital technologies like IoT, AI, AR, 
and VR can help the industry align with the UN Sustainable 
Development Goals (SDGs). It highlights advancements in smart  
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Figure 2. Flowchart of IoT and AI Integration in Smart Manufacturing 

 
 

 
Figure 3. AI-Driven Transformation of Base Garments into Dynamic Fashion Designs Using Digital Textile Patterns 

 

 
 

Figure 4. Schematic of some emerging optical technologies applied in AR/VR. 
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clothing, trend forecasting, environmentally responsive dress 
recommendations, health monitoring, supply chain optimization, 
and immersive shopping experiences. The study also identifies 
current limitations and recommends broader technological 
adoption, improved energy storage for smart textiles, integration of 
IoT and AI with edge computing, and the development of smart 
clothing for rescue operations.  
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