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minimal energy, and eco-friendly dyes, they mitigate emissions, conserve water, and 

ecological significance, handmade fabrics are emerging as carriers of vibrational 

handlooms as climate-resilient and wellness-oriented assets within the global circular 

on fabric resonance, integration of AI diagnostics in handloom clusters, and targeted 
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cycles, synthetic fibers, and chemically intensive dyeing exacerbate ecological 

Standard textile tests (tensile, abrasion, and colorfastness) are often destructive, costly, 
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Handlooms and climate change mitigation
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Challenges of quality standardization

Oscilloscopes in textile diagnostics

density, and moisture content, while conductivity shifts reveal dye bonding and surface 

AI in textile quality control

Resonance and wellness dimensions
An emerging dimension of handmade textiles concerns vibrational resonance and 
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Adoption factors: infrastructure and capacity

led craft-tech hubs have demonstrated that local diagnostic access reduces defect rates 

Global south context and knowledge transfer

accessible systems that convert sensor waveforms into craft-relevant instructions are 
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standardized resonance baselines across fibers and dyes are missing, limiting wellness 

- 

- 

- 
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discussions and semi-structured interviews involving artisans, textile technologists, and 

in future research
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based diagnostics to establish measurable vibration, conductivity, and elasticity 

Vibration frequency and elastic recovery
The oscillation vibration analysis reveals distinct resonance signatures across natural 

~18 Moderate
absorbs stress evenly Mizell and Fourt (1942)

~32 High Strong rebound, high 
tensile recovery Mizell and Fourt (1942)

~9
Mizell and Fourt (1942)

 
Hygroscopicity and conductivity
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200 180 150 Morton and Hearle 

250 190 130 Morton and Hearle (2008)
300 290 280 Morton and Hearle (2008)

Conductivity shift after dyeing

textile studies consistently show reduced electrical resistance in cotton and wool dyed 

180 160
Agarwal, 2009

180 155 Samanta and Agarwal, 2009
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200 170
Agarwal, 2009

200 165 Samanta and Agarwal, 2009
290 285

Shenai, 1996
290 280 Samanta and Agarwal, 2009

Elasticity and fibre density

Synthesis of resonance, conductivity, and elasticity

Integrated stakeholder insights and feasibility analysis

interviews, and surveys with artisans, technologists, and designers to assess the 
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Technical and functional feasibility

Cultural alignment and ethical design
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creation models in textile clusters where interface design draws directly on artisan 

vibrational behaviour of natural fibres with tactile comfort, while designers described 

sensory awareness, and shared value forms the foundation for feasible and inclusive 

The integrated feasibility model
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Technical 
Relevance

Interface

Policy alignment with Digital India, MSME Cluster 

Interpretive summary 

The findings affirm that artisans, designers, and technologists regard technology as a 

modernization as continuity, where traditional intelligence and digital analytics together 
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This study bridges textile diagnostics, artificial intelligence, and sustainable handloom 

Integrating scientific diagnostics with craft knowledge

Advancing policy alignment and institutional integration

dye consistency, and extending fiber life, the model enhances both environmental and 
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Addressing implementation challenges

- 

- 

- 

- 

These reinforce that diffusion of technology in heritage sectors must maintain both 

This research contributes across three interconnected domains: technical innovation, 

Technical innovation: oscilloscope diagnostics in handmade textiles

Socio-cultural empowerment: participatory and ethical technology design

Policy and market relevance: the sustainability-wellness nexus
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with national digital and MSME initiatives, offering a scalable route toward certification 

- 

- 

- 

- 

directions are identified:

- 

- 

- 

- 

textiles as wellness
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The study further confirms that ethically designed technology can enhance rather than 

shared infrastructure ensure artisans remain co-creators in the digital evolution of craft, 

integration of these diagnostics can redefine sustainable fashion as a convergence of 

Sustainability: Science, Practice and Policy

International Ayurvedic Medical Journal (IAMJ)

Culture, Society, Economy, Politics, 2(1), 
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future for the planet through AI-powered climate intelligence

Devising a vibration-
based fault detection system for textile machinery. I
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Use of Information and Communication Technologies (ICT) among artisan 
organisations in India: Survey Report
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 Sensors,

Sustainable Fashion and Textiles: Design Journeys

Sustainable Fashion and Textiles: Design Journeys.

The Global Wellness Economy: 2023

India’s updated first nationally determined contribution under the 
Paris agreement (2021-2030)

Sustainability
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