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ABSTRACT ARTICLE HISTORY
Designers typically source materials physically in expos, col- Received 16 July 2024
lections, and shops, relying on their touch and tacit knowl- ~ Accepted 23 July 2025

edge. Whilst effective, this process faces challenges such as KEYWORDS

time constraints, inefficiency, and limited transparency. Evaluation workshop,
Amidst a rise in new digital tools to aid in textile material Al-driven design tool,
selection, there is a gap in evaluation studies of how these image recognition, textile
tools contribute towards the designer’s Material Sourcing material sourcing, digital
Journey (MSJ), particularly taking into account the sensory ~ material library
experience of materials. This paper presents a study involv-

ing 22 textile, fashion and product designers to evaluate

AiLoupe, a mobile app which uses image recognition and a

purpose-built Sensory Materials Library to aid designers to

identify, select, and source materials in the studio and at

fabric expos. Results highlight AiLoupe’s potential to stream-

line workflows, support sustainability, and improve collabo-

ration through its structured Material Data Cards (MDCs).

Insights emphasize designers’ need for comparison tools,

clearer performance scales, and enhanced accuracy of phys-

ical material identification.

Introduction

Material sourcing and selection is a vital stage within any design process, yet
designers often face significant challenges in relating and recording their
sensory experiences in finding the right material for specific projects, clients,
or applications (Karana, Hekkert, and Kandachar 2010; Petreca et al. 2014).
Textile and fashion designers, in particular, draw upon years of experience
working with textile materials to source effectively from expos, collections,
and fabric shops. Traditionally, this process has relied heavily on tactile
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engagement, enabling designers to develop tacit knowledge through years
of hands-on experience. Designers often face challenges in accessing rapid
and straightforward assessment tools or methods, or in obtaining these data
digitally, to clearly understand material characteristics typically derived from
standardized tests conducted in accredited facilities. From our preliminary
research, interviewing designers, we found they encountered practical con-
straints, such as high costs, international travel requirements, and storage
limitations when maintaining physical material libraries, which can quickly
become outdated as new materials emerge (Hatfield et al. 2023).

However, as the material landscape evolves and digital innovations gain
prominence, there is growing interest in enhancing designers’ sourcing capa-
bilities through digital tools and mobile applications (Andrade et al. 2023;
Ramalhete, Senos, and Aguiar 2010). While the design research literature
includes studies in iterative prototyping of digital tools for materials selection
(Meursing 2015; Mufioz Arias 2025; Zilt et al. 2022), no studies have been
conducted to evaluate the role of a mobile application in a designer’s mate-
rial sourcing journey, particularly in how such tools can enhance access to
information, improve efficiency, and aid decision-making. In addition, as the
physical experience of textile samples is paramount in material selection
projects (Kuijpers et al. 2024; Petreca et al. 2016), evaluation of a digital
material selection tool that complements the sensory experience has not
been conducted to date.

Recognizing these gaps, this paper presents an evaluation study of a
mobile tool designed to support designers in material sourcing we have
developed, AiLoupe. AiLoupe utilizes a textile material database, the Sensory
Materials Library (SML) that collates sensory properties of textiles alongside
objective and sourcing data, presenting this information through Material
Data Cards (MDCs). AiLoupe leverages Al-based image recognition techniques
to identify materials and delivers this information in a structured, accessible
format. AiLoupe addresses the limitations of traditional techniques while com-
plementing the sensory experience central to material selection.

Thus, the aims of this evaluation study are:

1. Evaluate a textile designer’s Material Sourcing Journey (MSJ), where
and how a digital tool such as AiLoupe supports their material selec-
tion process.

2. Evaluation of the material information presentation (e.g. MDCs) as part
of the digital tool in consolidating material information in a standard-
ized format.

3. Evaluate how a digital tool equipped with material identi cation capa-
bilities works alongside a physical sample, evaluating the material
properties in the digital form with the physical sensory tactile
experience.
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In workshops with textile and fashion designers, this study evaluated the
practical applications of AiLoupe in the textile materials sourcing process of
designers, and identified areas for future research and development. The
paper’s contribution shares an archetype of designers’ material sourcing prac-
tices and the challenges they face, the limitations of material digital tools,
and recommendations on how to address these through the presentation of
material data. By integrating user feedback, this paper aims to advance the
development of AiLoupe and contribute to broader discussions on the digita-
lization of material sourcing and assessment processes.

Background
Digital tools for textile designers sourcing and selecting materials

Research has revealed how product designers, such as textile and fashion
designers, source and select materials and what material aspects are crucial
as part of the process (Karana, Hekkert, and Kandachar 2008). Ashby and
Johnson (2002) formalized, using material attributes, categories of technical,
process, aesthetic, and perceptual, and identified four material selection
archetypes. First, ‘selection by analysis, where materials are selected by spec-
ifying criteria and ranking or weighting candidate materials utilizing optimi-
zation techniques, widely studied in material selection in engineering design
(Brifcani et al. 2012; Rahim et al. 2020). ‘Selection by synthesis, where the
intentions, attributes, and perceptions of a material are categorised into cases
or descriptions. ‘Selection by similarity, where another material is used as the
query to identify closely related materials. And ‘selection by inspiration, where
designers immerse themselves into an index of materials, much like browsing
the bookshelves of a bookstore.

Karana, Hekkert, and Kandachar (2008) surveyed 20 product designers to
discover how the increasingly growing set of sensorial, intangible, technical,
design usage, and economic material attributes are significant in the materi-
als selection process. They concluded that most designers selected materials
mostly by inspiration (by visiting fairs, expos, and stores) and similarity (based
on already familiar materials), as opposed to analytical and synthesis
approaches from the Ashby and Johnson theory of selection. In addition,
designers select materials collaboratively, to reduce personal responsibility
and to consult a broad range of ‘colleagues, engineers, friends, or a specialist
on a material. Finally, they also discovered that sensorial properties and
appearance was a starting point for product designers’ selection of materials.

Even over a decade ago, digital tools in the form of material databases
and software to support the search and selection of these material properties
were available commercially, when Ramalhete, Senos, and Aguiar (2010) con-
ducted a systematic review. The majority of these tools focused on mechan-
ical and physical properties and lacked aesthetic and surface properties,
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limited their use to analytical/information selection, and allowed less inspira-
tional selection. In addition, design for sustainability motivates the develop-
ment of specific digital tools to allow for more sustainable material selection,
such as Idemat! (Meursing 2015).

A textile material library in the form of tactile, visual samples, along with
related material and process properties, is a valuable research tool for textile
and fashion designers. Public material libraries are limited in textile specificity
(Akin and Pedgley 2016) and many textile designers curate their own per-
sonal physical libraries (Hatfield et al. 2023). In the digital form, a textile
library has the potential for remote material ‘presence’ as well as user contri-
bution and project collaboration (O’Mahony and Barker 2012). Digital textile
material libraries (e.9. Nona Source?, Material ConneXion,® and Future Fabric
Virtual Expo?) offer curated materials with images, handling videos, and prop-
erty descriptions like drape or weight. These aid discovery but cannot fully
replace in-person evaluation of touch or flexibility.

Andrade et al. (2023) reviewed mobile applications for textile material
selection and discovered 18 commercially available applications, categorized
as informative, inspirational, commercial, and managerial. In addition, mobile
tools (e.g. fabricDNA,> Swatchbook®) are increasingly using embedded cameras
to analyze fabric structure, thread count, and colour, or using QR codes with
a physical swatch book to access digital information. As textile material
image-detection struggles with complex textures (Peng et al. 2022), mobile
applications also include accessories such as spectroscopy sensors (e.g.
FabriTell’) to detect fibre composition, particularly useful for blends where
visual or manual tests fall short.

Studies on digital tools for textile material sourcing and selection

Considering the survey of digital tools for material selection and sample
selection, no studies have been reported in the design research literature
evaluating those tools. Instead, the design research literature focuses on
reporting studies for the creation of new tools. Mufioz Arias (2025) devel-
oped an information design for a material selection tool, Materia, which inte-
grates technical and perception attributes for materials.

Zilt et al. (2022) developed Interactive Textile Library, a multi-disciplinary
collaboration web-based tool to accompany physical samples to support
development of interactive textiles. It was developed through three phases
of inspirational research (Sanders 2005).

Noting the desire for experiential information about textiles, Petreca et al.
(2014) ran a study with 24 professional and emerging designers using iShoo-
gle (Orzechowski 2016), an interactive mobile application which presents vid-
eos of textile responses from touch screen gestures, in the context of a textile
trade fair. Based on the experience of using iShoogle comparing physical
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textile samples and digital swatches, designers believed such a tool would
add to the selection process, but would still require to see and feel fabric
samples. The study also found that they use multiple sources of information
in their selection processes, including social interactions with their stakehold-
ers and a built-up experience with material suppliers. This theme of complex-
ity of textiles selection as a multi-sensory experience requiring touch, memory
of the interaction, constructing familiarity, and social interactions during a
trade fair was revealed in a follow-up study using a suite of research tools,
such as an embedded pressure sensor within textiles (Petreca et al. 2016).

Commercial digital fashion tools have been studied to understand the
differences between digital experience and physical interaction of textiles.
Kuijpers et al. (2024) conducted a study with 20 designers into drape as
presented with a physical sample compared with scientific measurements
of drape represented in Clo3D, a commercial digital fashion design tool.
Similar to Petreca et al., they found that a tangible physical sample refer-
ence was crucial for the digital designers and that the drape experience in
the digital design software contributed towards their material selection
process.

Gaps in tools and studies

We developed AiLoupe in response to the gaps in the digital tool space for
textile designers. Within current digital material libraries, we have concluded
that there is inconsistent information, limited sensory data to convey ‘hand
feel, and a lack of objective details and standardized formats (Hatfield et al.
2023; Ramalhete, Senos, and Aguiar 2010). In addition, they focus on ‘samples
in a box’ methods of selecting materials (O’Mahony and Barker 2012), within
a siloed digital application ecosystem (Andrade et al. 2023), and lack the abil-
ity to complement the tactile sensory experience crucial to the material
selection process (Kuijpers et al. 2024; Petreca et al. 2014, 2016). Mobile tex-
tile applications (such as fabricDNA, Swatchbook, and Fabritell) that offer inno-
vative ways to identify physical materials, depend on attachments, or costly,
complex equipment and software.

The research literature has extensively reported on material categories
(Karana, Hekkert, and Kandachar 2008; Ramalhete, Senos, and Aguiar 2010),
selection methods (Ashby and Johnson 2002), and material information
sources utilized by textile designers (Petreca et al. 2014). However, there is a
lack of studies about where tools are utilized as part of the material selection
as a journey and how digital tools, such as AiLoupe, would support the selec-
tion process.

We know that designers use a variety of information sources as part of the
selection process (Karana, Hekkert, and Kandachar 2008), and design research
approaches have been utilized to prototype material information



1200 L. HATFIELD ET AL.

presentations (Mufioz Arias 2025), in conjunction with physical samples (Zilt
et al. 2022) and within sustainability considerations (Meursing 2015). However,
no study has been conducted to evaluate the material information presenta-
tion as part of a mobile digital tool, and to evaluate the information presen-
tation in terms of material selection, specifically in conjunction with
experiencing a physical material sample.

Design of the material data card (MDC)

The design specification for the MDC was determined as a result of a review
of existing material libraries, and interviews with designers, where they
expressed reluctance to order materials online and hesitation about digital
tools, despite frustrations with analogue sourcing (Hatfield et al. 2023). The
resulting design brief (Supplementary Appendix 1 Figure 1.1) specified a
combination of objective, supply chain and sustainability properties from the
Textiles Circularity Centre’s Materials Library? Cards (Baurley et al. 2025) and
subjective properties (as specified in the study conducted from Hatfield et al.
2023). The textile ‘hand feel’ literature informed the inclusion of subjective
properties (Atkinson et al. 2016; Ciesielska-Wrébel and Van Langenhove 2012;
Petreca 2016).

Version 1 of the MDC (Supplementary Appendix 1 Figure 1.2) was designed
for an initial batch of 10 textile materials used in a prior study to obtain
subjective data about them; we conducted a series of subjective material
assessments with designers and non-designers who assessed the 10 textiles
according to a set of six bi-polar scales, e.g. rough-smooth. This data was
presented in the form of violin plots, a single dimensional data distribution
visualization (Hatfield et al. 2023; Hintze and Nelson 1998). Working with a
graphic designer and inspired by Ecse-Tex (a material supplier) fabric reports®
(Esce-Tex 2022), we produced an initial prototype to exhibit at Mills Fabrica
Hong Kong in February 2023.

Version 2 MDC (Supplementary Appendix 1 Figure 1.3 a and b) was devel-
oped through collaboration with material suppliers at the Future Fabrics Expo
which extended our material set by 12 textiles (Supplementary Appendix 2).
We developed the design, inspired by the physical material sample cards used
in the Expo, by adding information such as company background, certifica-
tions, and sourcing details. In addition, we included performance data pro-
duced from our material testing using the Fabric Touch Tester (FTT) and
Moisture Management Tester to present performance measurements for thick-
ness, compression, bendability, surface friction, thermal, and moisture trans-
port. In addition, subjective assessment predictions on softness, smoothness,
and warmth were generated using a statistical model on bi-polar scales (Hu
et al. 2006). We included technical descriptions of these properties on the MDC.
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Version 3 was designed in response to designers’ feedback at the Expo.
To reduce being overwhelmed by information density, we simplified the
design of the property scales. The technical descriptions of the performance

indicators were moved into a pop-up box. We used version 3 (Figure 1) in
this study.

Figure 1. (a) Section 1 of Version 3 MDC. (b) Section 2 of Version 3 MDC. (c) Section 3 of
Version 3 MDC.
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Figure 1. Continued.

Methodology

We used a workshop protocol (Thoring, Mueller, and Badke-Schaub 2020) as
a summative evaluation of ‘artifacts through workshops' and to holistically
address our three study aims. Artefacts (physical or digital products, service
systems, methods) are often ‘developed or evaluated in workshop settings,
which makes workshops ‘a relevant phenomenon of inquiry in the informa-
tion systems field: We use this framework as it ensures replicability of the
approach using workshops. Using the ‘goal-method framework for DSR’
(design-science research), we used artefacts that were ‘generated or modified
during the workshop by the participants’ as an evaluation method. Such arte-
facts included AiLoupe, Material Sourcing Journey (MSJ) canvas, MDCs, phys-
ical fabric samples, and digital worksheets (Miro board). As part of the
workshops we facilitated group discussions, both in small working groups,
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Figure 1. Continued.

and then a reflection discussion at the end with the entire workshop cohort.
Artefacts produced using annotation tags were analyzed using thematic anal-
ysis (Braun and Clarke 2012).

We also followed the ‘workshop evaluation guidelines’ on setting the eval-
uation goal - ‘the evaluation of an existing artefact that is supposed to be
tested or improved through the workshop’ — which directly aligns with our
three study aims.

Workshop structure

Introduction to the study group and immersion in the context of
workshop

After completing their consent forms, participants were initially split into
groups of two or three per table, where they were given access to a digital
board on Miro. The participants were asked to complete individual partici-
pant cards to gather data on their backgrounds and their experience of
sourcing and selecting materials, and what physical and digital tools they
used. The cards promoted initial self-reflection, as everyone introduced them-
selves briefly using them.

A 10-minute presentation was then given by the research team on the
background of the research and the challenges being addressed, and infor-
mation on the pre-existing industry standards of digitalizing textile material
data. The workshop consisted of a sequence of four exercises (Figure 2).
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Figure 2. Workshop exercises.

Exercise 1: Mapping the materials sourcing journey (MSJ)

We used a user journey mapping template from Miro,*® which was a
‘Scenario Description Swimlane'/'User Journey Map’ (Hanington and Martin
2012), adapting the aspect column to fit a designer's MSJ (Figure 3).
Participants were asked to use virtual sticky-notes to sketch out their typ-
ical MSJ. The stages encouraged participants to break down their journey
into up to seven specific stages. The headings for the rows acted as
prompts to identify specific aspects in each stage, such as what their
needs are in an activity, the tools they use, the time it takes them, and
the challenges they encounter. Participants were asked to map their cur-
rent approach to sourcing textile materials, if they used digital libraries,
or physical shops and expos, and to identify any limitations with their
journey.

Exercise 2: Utilize AiLoupe whilst assessing textile materials

Participants were asked to physically evaluate a selection of three textile
materials as a group, as in Ma et al. (2024), with the intention to immerse
the participants in tactile sensory experience and textile subjective
assessment. Participants used AiLoupe which features embedded Al-driven
fabric recognition, and compiles material cards that integrate both sub-
jective and objective assessment profiles of fabrics within a digital mate-
rial library. They identified and assessed the three textiles for 5minutes
as a group, giving them the opportunity to review the MDCs for the
textiles.

Exercise 3: Re ection on MSJ with AiLoupe

After a break, participants individually revisited their MSJ using labels to
annotate it with instances where they would use AiLoupe (green labels), and
where they would not (red labels). On each label, they were asked to explain
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Figure 3. MSJ template.

their rationale. They could also adjust their existing journey, if using AiLoupe
changed their activities or sequence.

Exercise 4: Material data card (MDC) group annotations

In order to get participants to evaluate the MDC’s utility in their sourcing
journey, the last activity involved selecting one of their three textiles in their
groups to simulate the act of material selection. As a group, participants
annotated a large physical print out of the selected MDC using tags. The
annotation tags were pre-labelled with prompts, including ‘Useful;

‘Unnecessary; ‘Doesn't make sense, ‘Would be cool if...; and blank speech
bubbles.

Participants

Three group workshops were run in a research lab at the Royal College of Art
in London, UK. We ran one afternoon and two evening sessions during
November 2023 and January 2024, each lasting two and a half hours. The
workshops were advertised to designers who source, design, or work with
textile materials, from traditional textiles to novel new materials from a range
of fields.

We recruited 22 participants, all from the same disciplinary background
(sourcing/selecting textile materials), where according to Boddy (2016) ‘satu-
ration typically occurs around 12 participants for homogeneous populations’
such as ours. We considered the local standards (Guidelines method — Caine
2016) of related studies found in our background review, which had a range
of 5 to 24 participants.

Our cohort of participants consisted of five industry professionals, includ-
ing from womenswear fashion, digital fashion, consultant, head of CMF at a
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design agency, and director of a textile company; one academic specializing
in Textiles and Human-Computer Interaction; two Bachelors students; thirteen
Masters students, two of whom had previous industry experience in a fash-
ion house and a saddle making company; and one recent Masters graduate.
Thirteen specialized in Fashion or Textiles, and three in Design Futures, Global
Innovation Design, and Product Design.

The expertise in materials of participants ranged from very experienced to
very inexperienced, with fifteen identifying as ‘somewhat experienced, or
between ‘very experienced and somewhat experienced;, with only one
describing themself as ‘very inexperienced’

Results

In this paper, we report on the results from Exercises 1. Designer’s current
MSJ; 3. Use of AiLoupe in MSJ; and 4. MDC Group annotations.

Designer s current MSJ

Using thematic analysis (Braun and Clarke 2012), each participant’s MSJ was
analyzed and clustered into themes according to incidences of similarity, as
well as the sequence and timeframe of journeys.

Despite variations in the number of stages, an archetypal (based on aggre-
gation) journey of 7 stages emerged (Figure 4). Table 1 summarizes the tools
used by participants in each stage, which fell into three categories, digital,
physical, and communication. A pattern emerged, where designers moved
from using digital tools for research, to communication tools for sourcing, to
physical tools for testing and making, and ending with communication tools
for launching outcomes or gaining feedback.

We analyzed participants’ self-identified challenges within their current
sourcing journey. We organized the challenges in two ways, first organized
by stage of the MSJ (Table 2) and then by how often the challenge appears
in the participants feedback (Figure 5).

Figure 4. Archetypical MSJ.
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Table 1. Tools used in designer’s MSJ.

Other tools used after/

Stage Activity Majority tools used Detail second majority

1 Concept research and  Digital Trend websites, online  Then Physical swatches/
inspiration references moodboards

2 Material research and Communication Meetings with clients/
sourcing suppliers suppliers

3 Experimentation Physical Materials, equipment, ~ Some Digital (databases,

prototyping spaces) software)

4 Designing and Physical Sampling tools Some Digital (continued
sampling exploration)

5 Fitting and Physical Hand feel, sampling Some Digital (Clo3D,
prototyping organization tools)

6 Evaluation, costing, Communication Supplier/client
client feedback interactions

7 Final making and Physical Construction Some Digital
adjustments (documentation,

communication)

Table 2. Challenges identi ed in designer’s MSJ with related quotes.

Stage Key challenges Quotes
1 Di culty organizing and accessing ‘| can't nd everything in one place
suitable materials; mismatch between ‘Online inspiration isn't really what we thought it was
digital and physical inspiration. when we see the fabric [in person].
2 Di culty nding new/sustainable ‘Digital document cannot re ect the sensory property
materials; discrepancies in online of the material’
data; time-intensive process. ‘Not nding the materials | had in mind. Being
environmentally sustainable in my selections!
3 Selecting and agreeing on the right ‘Selecting a suitable material’
material; team disagreements over ‘Disagreements within the team as people have
fabric perception. di erent feel of the fabric’
4 Managing client expectations; ‘Communication between the designer and technician,
cross-disciplinary communication studio and factory’
issues; supplier uncertainty. ‘Wish | can know more information about the price,
MOQ before | contact the suppliers.
5 Time, budget, material performance ‘The material selection was unsuccessful and needs to
issues; realization challenges. be reselected:.
‘Fibre content and handfeel sourced by suppliers are
way 0
6-7 Uncertainty about outcome success or  ‘Most functional prototypes might not be very
audience reception. aesthetic’

‘| don't know if people like it or not.

Use of AiLoupe in MSJ

Participants labelled their MSJ's to show where they would (green label) or
would not (red label) use AiLoupe with a reason as to why (Figure 6).

57% of designers indicated they would use AiLoupe at the early stages of
their design process for inspiration and discovery of materials. Their feedback
indicated how AiLoupe could ease the challenges identified in Figure 5. In
material research and discovery, participants highlighted AiLoupe’s role in
streamlining the early-stage discovery process by giving users immediate
access to critical material properties: ‘It would be very handy when it comes
to the material searching process. It saves time from asking and searching for
the material composition and function’ Efficiency and time-saving challenges
could be alleviated by AiLoupe’s MDCs through centralized data, allowing
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Figure 5. Participants’ self-identi ed challenges within their MSJ, ordered by prevalence,
main themes in black, detailed themes in grey.

Figure 6. Example; Participant 11's use of AiLoupe in their sourcing journey.

faster and more informed decision-making: ‘It wastes my time identifying the
features of every single fabric. Also the information gives me some ideas to
adjust the method of design.

AiLoupe supported more responsible sourcing decisions by surfacing sus-
tainability certifications and lifecycle data: ‘The information with the sources
of the fabrics would be really useful for users/stakeholders. The app would
also provide info about biodegradability which is really useful and promotes
sustainability’ AiLoupe would also ease material suitability challenges as the
MDCs provide early alignment between material properties and the creative
intent of the designer: ‘| would potentially use the tool here to help under-
stand whether certain materials will align with the product concept/project
values®

Sampling and designing challenges were also addressed: ‘It would be use-
ful to have the material data to refer to when sampling, details to help
understand durability, potential issues that might come up with wear and
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use. How the material will react with washing...” Supplier connections and
communication challenges could be aided by the tools’ data presentation,
closing the loop between research and procurement, integrating sourcing
with supply chain action: ‘It could link to the material supplier to place order/
buy material for a more streamlined offering:

Participants’ red labels displayed where digital tools cannot replicate the
physical, or where AiLoupe was not needed, highlighting the need for
hands-on processes and physical exploration to source materials: ‘| need to
go to the store and feel the texture of the fabric’; in face-to-face early-stage
concept development: ‘| would not use AiLoupe here because... it might be
too much information for communicating initially with a client. More of a
designer’s tool. And in production and material evaluation stages where
there is no need to source materials.

Questions and suggestions were written on the labels to speculate on
potential other features for AiLoupe, such as easing the communication with
mills or manufacturers with MDCs that translate technical details into more
design specific language. Others suggested they would use the app if they
could personalize the library and use it as a database for their own materials.

MDC annotations

Participants provided 86 comments on the MDCs (Table 3), Figure 7 shows
feedback grouped by section.

Annotations showed that clear, centralized, practical content was appreci-
ated in the MDCs with most of the Useful tags appended to Certificates and
Performance descriptions, as they are ‘Easy to interpret and practical for
selection, and Sourcing Details, because of the information on budget and
provenance. Other Useful tags related to Descriptor Tags, as this helps with
‘Summarising material qualities quickly and effectively, and on Aftercare, as
this is ‘Directly applicable information:.

Table 3. Summary of comments tags added to the MDCs.

Doesn't make
Useful sense Unnecessary Would be cool if

Material Name 1

Material Description 3 1 1
Descriptor Tags
Material Magni ed Image 1 1
Obijective

Subjective

Properties

Aftercare

Performance
Performance Description
Sustainability

Certi cates

Supply Chain

Sourcing Details

Overall card 2 2

w

4
1

AR, wOMNDWW
PO FPNEWON

g w s
-
(N}
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Figure 7. (a) Annotated tags from the three workshops clustered on Section 1 of the MDC.
(b) Annotated tags from the three workshops clustered on Section 2 of the MDC.
(c) Annotated tags from the three workshops clustered on Section 3 of the MDC.
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Figure 7. Continued.

However, the use of technical language, seen as too application specific in
Performance indicators was confusing: ‘Some sections overlapped or used
technical language, and Performance Description received an Unnecessary
tag, as ‘some of the descriptions are too technical, e.g. compression and
bending. But depends on design use-case.

The bi-polar scales yielded many comments. Presenting indicator values
for both sides of the fabric (‘Inner’ and ‘Outer’ indicators) led to confusion,
with participants using Would be cool if: ‘outer and inner fabric were
described, average is clearer’ to improve the clarity of the difference of Inner
and Outer. There was a suggestion to have a reference point to compare
materials; ‘We don't have the average standard to evaluate the content of the
fabric’ and ‘there is no reference to general materials that can quantify what
is rough, what is cool or not cool. E.G metal=-5'

There was confusion about material images on the MDC, with a prefer-
ence for a variety of scaled images, or richer interactive media: Would be
cool if: ‘there was a video of interaction with the fabric to better under-
stand its material properties’ and showing more options of the material:
Would be cool if: ‘have other colours/patterns available in the material
sourcing section:,

Discussion
Digital tools along the MSJ

Mapping the MSJ provided insights into recurring challenges faced across
sourcing stages, particularly relating to material access, sensory evaluation,
team consensus, and failed selection. Participants reported challenges in each
stage, including time pressure, lack of transparency, poor material perfor-
mance, and breakdowns in team communication.
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Analysing the MSJ, an archetypal journey emerged and a clear pattern
was observed in the types of tools employed, shifting from digital plat-
forms in the early stages to physical and communication tools in later
phases. Tools shift across sourcing stages: Digital for research, physical
for testing, communication for collaboration. Participants began with dig-
ital tools (e.g. online trend sites), then moved to physical tools (e.g.
swatches, sampling), and used communication tools (e.g. meetings, sup-
plier emails) for sourcing and production discussions. Clo3D and digital
databases were used to support planning and prototyping. This layered
progression indicates the complexity of sourcing, and the need for tools
like AiLoupe that can function across multiple touchpoints in a designer’s
workflow.

This physical-digital layering was also seen as imperative with previous
studies of tools, in the ITL with interactive textile samples (Zilt et al. 2022),
comparing physical samples and digital representations in iShoogle (Petreca
et al. 2014; Orzechowski 2016) and Kuijpers et al. (2024) work using Clo3D in
evaluating drape digitally and physically, and sensory properties in materials
selection were emphasised by designers in evaluating Materia (Mufioz
Arias 2025).

AiLoupe is useful at early and mid stages for efficiency, sustainability, and
sourcing. Referring back to Figure 5, the results suggest that AiLoupe would
ease several of the main challenges, in particular the time consuming task of
sourcing materials as they are centralized in the library, providing a tool to
communicate when collaborating and accessing material information in the
MDCs. This aligns with the findings of the ITL where there was a potential
for digital platforms to support multi-disciplinary collaborations (Zilt
et al. 2022).

However, AiLoupe presents certain limitations, as it does not effectively
support hands-on processes, early-stage ideation, or post-sourcing activ-
ities, corresponding to the final three challenges identified in Figure 5.
The early concept development phase was viewed by some as too
open-ended for structured tools. Several participants worried that detailed
MDCs might constrain creativity or become overly prescriptive in gener-
ative design contexts. Resistance was also noted in the production and
prototyping stages, where participants felt the focus shifted from
data-based decisions to hands-on making. Others were reluctant to use
MDCs with clients, arguing that excessive detail could create confusion
rather than clarity in collaborative contexts. These concerns underscore
the need for flexibility in how digital tools are introduced and deployed
across workflows. AiLoupe was recognized as valuable when sourcing and
evaluating materials and as an inspiration tool for discovering new mate-
rials, but less relevant once fabrication or making processes were
underway.
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Evaluation of the MDCs

Feedback from participants regarding AiLoupe’s MDCs shows that they sup-
port selection by analysis (Ashby and Johnson 2002). The MDCs' strength is
in consolidating objective data, such as fibre composition, fabric structure,
and sustainability indicators, into a single, accessible format. Because design-
ers often rely on multiple sources for this information (Karana, Hekkert, and
Kandachar 2008), participants appreciated the efficiency of having it in one
place, an improvement on the status quo of fragmented sourcing methods.

Sustainability was another area where AiLoupe added value. Participants
highlighted the difficulty of verifying material impact through traditional
methods, making the tool’s integration of biodegradability, fibre origin, and
supply chain data particularly appealing. Designers seeking to align their
choices with environmental and ethical goals viewed these features as essen-
tial for future design practices, which aligns with the needs for greater mate-
rial transparency in the study of Materia (Mufioz Arias 2025).

Evaluation of sensory and subjective data representation

The continued importance of tactile feedback was repeatedly emphasized.
AiLoupe, while rich in structured data, cannot yet replicate the nuance of
touch, drape, or subtle material behaviours, similar to the results of Kuijpers
et al. (2024). While subjective data is often cohesive and credible in research
(Atkinson et al. 2016; Ma et al. 2024), some participants expressed uncer-
tainty about trusting subjective inputs, especially in the absence of scale
definitions and benchmarks. A key finding was the importance of material
comparison for interpreting MDC results, as viewing data in isolation lacked
context. Participants expressed a need to compare multiple materials to bet-
ter understand scores, aligning with Ma et al. (2024), which proposed using
index materials as benchmarks.

Limitations

A limitation in our study was the lower number of participants with industry
backgrounds. While we sought to recruit professional designers, 15 textiles,
fashion, product design students, some of whom had industry backgrounds,
participated in our study. In terms of our ‘feasibility analysis’ (Caine 2016) —
we had a number of constraints in planning the studies, these included time
available to undertake the study, and that we only had one AiLoupe device.
This meant that we were not able to publish multiple calls for participants.
Finally, the level of accuracy of AiLoupe’s material identification limited
the ability of some participants to assess MDCs, or the tool’s overall concept.
Two out of the 10 groups were unable to identify any materials, resulting in
Exercise 2 feedback being focused solely on identification accuracy, which
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distracted from the evaluation aims of the study. In addition, concerns about
image recognition accuracy highlighted the risk of undermining trust in
MDC data.

Future work

Integrating features that support the comparison of multiple materials and
index materials in the data presentation, as well as being able to compare
unknown materials, are future recommended developments for tools such as
AiLoupe. In addition, improving designers’ trust of Al generated sensory prop-
erties is an area for future research.

Conclusion

This paper presents a study conducted with textile, fashion and product
designers to evaluate an Al-driven design tool prototype, AiLoupe, for tex-
tile materials sourcing and selection. It fills a gap in design research in
mobile digital tools and their role in the material sourcing journey and as
a tool to complement the sensory assessment of physical materials sam-
ples. AiLoupe demonstrates significant potential to transform sourcing jour-
neys by using Al-driven image recognition and standardized MDCs. Key
insights highlight that digital tools like AiLoupe effectively support
early-stage material discovery and research, enabling designers to stream-
line processes. MDCs offer valuable data, blending subjective sensory
insights with objective performance metrics, improving communication
between designers, suppliers, and manufacturers. However, key findings
pointed to widespread issues with reliability of subjective data and clarity
in performance scales. Insights suggested that providing clearer parameter
descriptions, context for ratings, and comparative functionality would
enhance trust and usability.

In conclusion, AiLoupe represents a step forward in modernizing textile
sourcing and selection. While improving image recognition accuracy remains
a priority, AiLoupe offers a scalable and sustainable solution to sourcing. With
continued development, it has the potential to bridge the gap between dig-
ital innovation and the tactical demands of textile design. Research reveals a
clear need for a personalized digital material sourcing tool, addressing gaps
in both research and industry. While similar tools exist, none offer a compre-
hensive, user-friendly platform to support designers and educate users.
AiLoupe might also appeal to consumers, aligning with rising sustainability
awareness by helping them understand materials, connect with brands, and
make informed choices. Rather than replacing physical interaction, AiLoupe
(and the SML) could enhance online experiences with rich data and comple-
ment physical sourcing with standardized, educational information.
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Notes

http://idematapp.com.

https://www.nona-source.com.

https://www.materialconnexion.com.

https://www.futurefabricsvirtualexpo.com.

https://fabricdna.ai.

https://www.swatchbook.us/swatchbook-libraryi.
https://matoha.com/fabrics-identi cation.
https://textilescircularity.rca.ac.uk/resource/materials-library/.

Example https://esce-tex.com/all-fabrics/p/rescued-range/recycled-polyester/lilac.
https://miro.com/miroverse/user-journey-mapping.
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