
AI and Textiles: A New Paradigm for the Fashion 
Industry

Artificial intelligence (AI) is at the heart of an unprecedented technological and industrial revolution. Defined as the simula-
tion of human intelligence processes by machines, it encompasses tasks such as learning, reasoning, and self-correction.
Since its emergence in the mid-20th century, AI has evolved rapidly. What began as a scientific curiosity through a 
chess-playing system has advanced to the point of interpreting medical images and even driving cars.
The textile industry, traditionally seen as labor and resource-intensive, stands to benefit greatly from AI integration, helping 
it remain competitive in a globalized market.
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AI in Textile Design and Production

• Automation of Production

AI-driven automation 
marks a significant 
advancement in textile 
m a n u f a c t u r i n g . 
Technology providers and 
researchers are working 
on integrating AI modules 
at every stage of textile 
production.

Japanese company Shima Seiki, a leader in knitting 
machinery manufacturing, has integrated an AI module to 
optimize production processes and create complex 
patterns without human intervention. 

Similarly, U.S. startup Sewbo has developed a robot 
capable of handling fabrics and performing complex 
sewing tasks, thanks to a prior learning process. 
Additionally, a research team from the University of Hong 
Kong has developed the "WiseEye" system, which uses 
AI to manage quality control in the textile industry, 
reducing fabric defects by 90%.

• Optimization of Manufacturing 
Processes

AI plays a crucial role in optimizing manufacturing 
processes within textile companies. It can analyze 
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real-time production data to identify bottlenecks and 
optimize workflow in production lines.

This optimization significantly reduces resource usage, 
waste, and production costs. Additionally, integrating AI 
into computer-aided maintenance management 
(CMMS) helps reduce machine downtime and defects 
caused by machine malfunctions.

• AI-Assisted Design

AI-assisted design tools open 
new possibilities for designers 
by enabling them to analyze 
vast amounts of consumer data 
on trends and preferences in 
record time.
Generative design tools allow 
designers to explore new 
shapes and textures or combine existing styles to enrich 
their creative process. 

AI in Management and Logistics
• Predictive Maintenance Management

AI is revolutionizing predictive maintenance, enabling 
more efficient management and significantly reducing 
downtime. By analyzing real-time production data, AI 
algorithms can detect trends and predict failures before 
they occur. This allows companies to shift from traditional 
reactive maintenance to proactive predictive mainte-

nance, optimizing production cycles, resource usage, 
and product quality.

• Demand Forecasting and Inventory Ma-
nagement

AI algorithms can forecast consumer trends based on 
data about seasonality, product turnover, and supplier 
delivery times, allowing businesses to make informed 
decisions about restocking and inventory allocation. This 
ensures better inventory management by generating 
purchase orders at the right time.

• Supply Chain Optimization

AI models can predict 
risks in the supply 
chain, such as delivery 
disruptions or fluctua-
tions in transportation 
costs. Combined with 
stock management 
algorithms, AI systems 
can plan and optimize 
logistics flows, reducing 
delivery times and 
costs.

These solutions can plan transportation routes, optimize 
vehicle loading, and predict resource needs (human or 
material), enabling businesses to maintain an agile and 
responsive supply chain amid market fluctuations.

AI in Customer Experience

Artificial intelligence (AI) plays an essential role in the 
personalization of textile products. Through its algo-
rithms, which collect and analyze customer data, AI can 
predict trends and create customized textiles that meet 
precise customer preferences. 

In the fashion sector, AI significantly enhances customer 
experience and satisfaction, with major brands leveraging 
it to offer virtual fitting room experiences or to personalize 
recommendations on their websites.

Challenges and Future Prospects of AI in the 
Textile Industry

The integration of AI into textile processes brings several 
key challenges:

- Substantial Implementation Costs: Adopting AI 
requires a substantial initial investment, whether in 
upgrading existing infrastructure or acquiring new 
hardware and software.

- Adapting Human Resources: Like all major 
technological shifts, AI integration demands time and 
adjustments in workforce skills. This includes 
recruiting or training personnel to manage AI systems 
and addressing any resistance to change among 
employees.

However, despite these hurdles, AI shows immense 
promise for the textile industry’s future. As AI technology 
continues to evolve, it is expected to become deeply 
integrated into textile manufacturing and supply chain 
processes, potentially becoming an essential tool for 
advancing sustainability efforts. Additionally, with the 
growing interest in smart, connected garments, AI is set 
to unlock new possibilities for innovation and 
customization within this sector.

The integration of AI in the textile industry marks a 
significant breakthrough, offering substantial advantages 
that could lead to transformative change. By optimizing 
production processes and enhancing supply chain 
management, AI promotes a more sustainable and 
ethical fashion industry, advocating for environmentally 
friendly practices and reducing operational costs, which 
together support the sector’s longevity. For companies 
willing to invest, AI represents a powerful competitive 
advantage, though the initial cost may continue to be a 
barrier for some.
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