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Abstract 
Currently, the issue of archival fashion is mainly to explore 
emergent methods and digital technologies’ application to 
foster innovation in terms of activation, knowledge-sharing 
and knowledge-generation related to archival artefacts. The 
complex archival collections consist of a plurality of artefacts, 
meanings, and practices interconnected through technolo-
gies that make the archive a knowledge-generating process.

Narrowing the study on fashion archives, these are charac-
terised by a significant heterogeneity of materials preserved 
by companies, private collectors and cultural institutions as 
evidence of heritage values, design activities, manufacturing 
culture, and creative processes embedded in artefacts and in-
tangible know-how.

This inner knowledge inherently linked to archival fashion 
stays permanently implicit in the artefact and usually cannot 
be accessed by public audiences. Even though Cultural Insti-
tutions currently deploy technologies to democratise three-di-
mensional garment explorations, there are still rare attempts 
that operate with digital technologies to allow an in-depth 
study of the creative process and technical know-how lying 
behind fashion heritage.

In light of this, the paper explores the Reverse Engineer-
ing (RE) methods applied to fashion archives to access and 
unlock the implicit features and techniques embedded in 
archival fashion to facilitate knowledge-sharing and knowl-
edge-generation processes in exploring culture-intensive ar-
tefacts through digital technology application.

Through the explorations of case studies in the fashion 
archival context, the paper will focus on augmented fruition 
practices to derive knowledge from the reading of the archive 
itself, starting with RE and reflecting on virtual and augmented 
integration to represent and disseminate fashion culture with 
the final aim of activating the vast inner fashion knowledge 
patrimony.

Specific considerations will regard the potentialities of dig-
ital integration in fashion archives in terms of (1) the different 
nature of the knowledge unfolded through RE depending on 
peculiar aspects of archival artefacts; (2) technologies used 
to encode/decode inner knowledge; (3) the future digital di-
rections related to archival practices and experiences derived 

from them, also in light of the changes in design languages 
when technological approaches hybridise those of humans.

Author keywords
Reverse Engineering; Fashion Archive; Digital Technology; 
Augmented Heritage

Introduction
Immersed in the knowledge economy paradigm, where the 
intangible assets related to fashion and cultural-intensive 
contexts have a predominant value (Bertola et al., 2016), the 
heritage capital preserved in cultural institutions, historical 
archives and foundations became a competitive tool con-
tributing to the definition of a stratified and transdisciplinary 
fashion cultural identity that embraces different compo-
nents: creative, design, material, manufacturing, historical, 
cultural, social, etc. In the fashion industry, this archival her-
itage has always been jealously preserved and has contribut-
ed, season after season, as an active resource in the design 
profession because it allows cultural capital and intangible 
values to be translated into symbolic codes and languages 
(Martin & Vacca, 2018). In curatorial and museum practices, 
archival heritage has traditionally been activated by strategies 
of conservation, enhancement, and promotion of its tangible 
components through processes that appear more conserva-
tive and traditional in the ways of exhibiting. At the same time, 
the intangible dimension preserved within archives and col-
lections often remains ephemeral because it is challenging to 
display and disseminate. However, as pointed out by recent 
academic studies (Clark & de la Haye, 2014; Pecorari, 2017; 
Rocamora, 2012), the potential offered by digital technologies 
provide cultural institutions and archives with new opportu-
nities to explore their collections beyond the constraints of 
their physical form and to contribute to disseminating culture 
linked to fashion heritage to a broader audience.

In particular, the digitisation of collections and the neces-
sary redefinition of archives into digital repositories to pre-
serve digital-born material (such as podcasts, audio, video, 
photographs and documents) has led (1) to a reorganisation 
of archival methods and practices by integrating technological 
solutions, (2) to a redesign of museum spaces that stage ar-
tefacts of a heterogeneous and ephemeral nature through the 
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introduction of apparatus and devices aimed at creating an 
immersive experience for the visitor and (3) to a rethinking of 
fashion curatorial practices with new modes that extend and 
hybridise the physical and digital dimensions of fashion cultur-
al reservoir (Pecorari, 2019).

To date, the most explored experiments in Fashion Cura-
tion are linked to AR, which –by integrating the use of QR codes 
and digital devices in the exhibition– can create a continuous 
connection with the archive contents allowing the visitor to 
deepen meanings, themes and relationships. However, the 
possibilities offered by the new digital technologies can con-
siderably increase the immersion experience and the continu-
ous fruition of artefacts in more sophisticated manners. 

For instance, the tangible and motion dimension in fashion 
is a primary form of knowledge that is difficult to replace by 
simply observing a garment on display. Therefore, the imple-
mentation of VR can unravel innovation scenarios by providing 
users with an out-of-the-ordinary experience in perceiving ma-
teriality, motion, interaction, and manufacturing insights, often 
invisible in fashion exhibitions. Moreover, multiple transmedia 
narratives can reach vast and diverse fashion communities 
by exploiting media integration and hybridisation in terms of 
diffusion through new social platforms and media legacy and 
user engagement through empowered interaction with cultur-
al fashion meanings, techniques, processes and relationships.

Coherently with what has been stated so far, the paper ex-
plores some of the possibilities offered by digital technolo-
gies to identify common research directions related to fash-
ion cultural artefacts that can support the implementation 
of an augmented archive and constitute a transferable ref-
erence standard in the context of fashion cultural heritage. 
Specifically, the paper aims to codify Reverse Engineering 
(RE) practices applied to fashion repertoires to enhance 
the research methodology of archival fashion and develop a 
technology-enhanced approach favouring knowledge-shar-
ing and knowledge-generation processes in Fashion Archives.

Reverse Engineering for fashion heritage
Fashion, over time, has undergone profound transformations 
in terms of creative, productive and distribution processes, 
being a highly multidisciplinary system made of humanistic 
and scientific disciplines, a cultural-historical dimension and 
one always in search of change and innovation (Bertola, Te-
unissen, 2018). Transdisciplinary and hybridisation of knowl-
edge and approaches belonging to different industries and 
domains (Bertola et al., 2007) have always been at the core of 
the Fashion System that has always looked towards other in-
dustries to learn and combine different methods and meth-
odology through the interaction and connectivity among 
multiple actors (Gonzalez-Piñero et al., 2021). In particular, 
this article aims to explore how the practice of Reverse En-
gineering has been appropriated by fashion in the context 
of fashion cultural heritage through the discussion of some 
case studies that have translated this practice into the field 
of studies on archival fashion. 

For the first time, RE was mentioned in the automotive sec-
tor and, in particular, to describe the very first design method of 
eastern car manufacturers such as Toyota, which consisted of 
simply taking American cars apart piece by piece, learning how 
they were designed rather than manufactured and replicating 
them cheaply. More generally, RE techniques can be broadly 

defined as “the process of analysing a subject system to iden-
tify the system’s components and their interrelationships and 
create representations of the system in another form or at a 
higher level of abstraction” (Chikofsky and Cross 1990, 15).

The introduction of the RE into practices related to fashion 
archives codifies an approach oriented towards the study, un-
derstanding and re-elaboration/restitution of an archival fash-
ion which has always been implicitly carried forward in archival 
practices. Even if fashion archives have always been reluc-
tant to disclose information related to their collection (Vacca, 
2014), they have always documented archiving practices of 
historical garments and accessories, which mainly consist of 
an in-depth description of all the material components, tech-
niques, and features of that very artefact. Each aspect is then 
put in relation with the other archival documentation that – in 
the form of drawings, technical sheets, and fabric samples – al-
lows deepening every aspect of that given object. This coding 
process seldom exits the walls of the archive for dissemination 
or collaboration purposes, with the sole objective of conserv-
ing, preserving, and valorising the object, keeping knowledge 
transferral actions as implicit learning processes, not evident 
and shared but tacit and concealed. What RE can add to this 
meticulous archival study is the ability to activate the archive 
contents to produce new knowledge or share it with different 
actors. For example, knowing how an item was historically 
crafted allows an understanding of materials, techniques and 
technologies employed, the problems related to conservation 
and restoration, and the shortcomings in the documentation 
(Fondevilla, 2019).

Moreover, RE methodologies applied to a historical fashion 
garment have the potential to involve multidisciplinary teams 
of experts in the “inductive” coding process of “visualising the 
thinking through things” typical of the fashion design process 
(O’Neill, 2020, Riello, 2011). The patternmaker and the archivist 
have the capabilities to acquire the archival garment under-
standing and reconstruct the technical parameters and ma-
terial knowledge behind it, while historians and experts in the 
arts and humanities outline the object’s history and context 
(O’Neill, 2020). Digital specialists and engineers, together with 
curators, collaborate using transmedia technologies to over-
come the pitfalls of materiality when dealing with visualising 
and explicating the processes behind an exhibited garment, 
using transmedia technologies such as 3D scanning and virtu-
al prototyping to describe and narrate the knowledge gathered 
from the analysed object. In this context, the transdisciplinary 
competencies belonging to fashion designers are conceived as 
strategic and inventive to transfer, connect, and communicate 
fashion cultural heritage through novel solutions (Banerjee & 
Ceri, 2015), having the historical object presented and show-
cased as a trigger for boosting creativity and fostering cultural 
literacy within the fashion system. 

Following and implementing these approaches facilitates 
the transfer of culture-intensive knowledge to new genera-
tions. It also fosters sharing processes and promotes activities 
for the implementation of new technologies in fashion design 
and high manufacturing processes, favouring attention to de-
tail, error corrections, and quality improvement. (Cianfanelli et 
al. 2019)

Advanced technologies to unfold knowledge  
inside a fashion artefact
RE’s methodologies applied to fashion artefacts mean trac-
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ing fashion archival design history and cultural influences 
(Riello, 2011). Moreover, through new digital technologies, 
RE accesses more knowledge than one would acquire by 
looking at a garment on display at an exhibition promoting 
an augmented and immersive dimension (Martin, Vacca 
2018). Therefore, digital technologies intervene in processes 
of RE in what can be clusterised as acquisition, simulation 
and restitution phases of the object, encompassing a variety 
of approaches aimed at reproducing and analysing a physi-
cal thing taking advantage of the opportunities derived from 
digital technologies.

The acquisition phase starts with the artefact and its relat-
ed documentation and implies the access and deepening of 
the technical documentation available within the archive to 
start digital explorations to trigger the complete understand-
ing of the artefact’s creative processes. Patternmaking and 
archivist/historical competencies, as well as fashion design 
and curatorial ones, are involved in the RE acquisition phase, 
providing culture-intensive insight and appropriating the in-
trinsic value and techniques inherent in the object. The study 
of sketches, technical drawings and related paper patterns 
are verified and validated by directly acquiring dimensions 
and specifications from the object itself. The digitisation pro-
cess is crucial at this stage to inform the next steps. Paper 
patterns are designed from scratch, acquired manually or 
through automatic digitisers in order to be translated from 
physical to digital shapes. Shapes of the artefact are captured 
involving photogrammetry and 360° product photography, 
which leads to the creation of a wireframe, providing a com-

plete view and greater insight into the garment. Volumes are 
then scanned – albeit still with limitations in reading textures 
and fabric processing – to recreate a point cloud from which 
a 3D model is derived. 

A virtuous case in the field is the Virtual Fashion Archive 
(VFA)  (https://virtualfashionarchive.com/), an online platform 
designed by the creative studio Superficial in collaboration 
with The Museum at FIT aimed at exploring how to combine 3D 
computer graphics and simulation to examine, measure and 
study the garments to make users see them in motion through 
interactive touchpoints (Figure 2). 

The simulation phase allows the product to transition from 
2D to 3D through processes of virtual prototyping (Santos et 
al. 2020) aided by 3D modelling software, like CLO3D (https://
www.clo3d.com), initially programmed following cognitive 
models dedicated to industrial product innovation, aimed at 
digitally design a three-dimensional, fashion garment from 
scratch. Following transdisciplinarity and hybridisation of 
knowledge during the simulation phase, the RE process ap-
propriates the industrial software to transform archival ma-
terials acquired digitally in the design of a digital twin (DT) 
that closely mirrors the original form, inside and out (Wagner 
& Kalbaska, 2022). DT simulation allows for in-depth analy-
sis of the fundamentals of pattern making and construction 
geometries related to a fashion artefact and in-depth visual-
isation of materials regarding fabrics and textiles, embellish-
ments and embroidery techniques. In this phase, rendering 
software, such as TwinOne SEE (https://twinone.eu/), allows 
the creation of photorealistic visual content through textures 
customisation and material libraries. During simulation, the 
competencies involved in the capturing phase merge with 
virtual prototyping, digital visualisation and rendering to dig-
itally represent “the complex of knowledge about such her-
itage assets, organised to describe the details of which that 
object is composed” (Niccolucci et al., 2022). 

A best practice in this field was the exhibition From Pattern 
to Polygon (https://www.centraalmuseum.nl/en/exhibitions/
utrecht-lokaal-from-form-to-polygon) at Utrecht Centraal Mu-
seum – coordinated by Studio PMS and several young Belgian 
designers – that uses RE to stage the kinetic dimension of dig-
ital archival fashion through virtual catwalks while study and 
reinterpreting the object itself (Figure 3).
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Figure 1. RE and digital technologies implementation  
in Fashion Cultural Heritage. Source: Authors

Figure 2. The Virtual Fashion Archive acquisition and simulation phase.  
Source: Virtual Fashion Archive https://virtualfashionarchive.com

Figure 3. Digital Twins simulated for the “From Pattern to Polygon” exhibition. Source: 
Studio PMS, Centraal Museum https://www.centraalmuseum.nl/en/exhibitions/utre-

cht-lokaal-from-form-to-polygon; EFHA https://fashionheritage.eu/ 
from-pattern-to-polygon-at-centraal-museum-utrecht/ 
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The restitution phase of the RE process is used to transmit, 
communicate and disseminate the fashion artefact’s tacit, 
intangible, embodied knowledge (Casciani, Vandi, 2023). VR 
technologies are able to provide an in-depth study of the kinetic 
dimension of the DT garment, digitally reanimating museum ob-
jects as moving images. Even though the research area of Cul-
tural Heritage demonstrates great interest and willingness to de-
ploy Virtual Reality (VR), Augmented Reality (AR), or 3D scanning 
to visualise, animate and disseminate culture-intensive objects, 
architectures and sites (Cameron e Kenderdine, 2007, p. 51), 
there are still only rare attempts applied to fashion heritage both 
in terms of exhibition making and in digital archival platforms 
that apply these technologies to unfold the related design pro-
cess and make the knowledge within the object accessible to 
the wider public. Moreover, technologies acting along the “virtu-
ality continuum” (Milgram, Kishino, 1994) intervene to connect 
real environments to completely virtual ones resulting in Mixed 
Reality (MR) tools that potentially transmit inputs synesthetical-
ly through audio, visual, haptic and olfactory interfaces (Raisa-
mo et al., 2019; Giannachi, 2020). In this context, competencies 
related to interaction design are fundamental to structuring re-
lationships between the physical and digital object, generating 
a cyber-physical continuum where implicit and explicit charac-
teristics are acknowledged and experienced by experts in the 
RE process and broader audiences. Indeed, users interact with 
and immerse in the object’s unfolded knowledge while staying 
aware of the physical archival context. 

A remarkable, multidisciplinary study and exhibition on ar-
chival fashion using RE is ‘Exploding Fashion’, conducted by 
Oneill et al. (2021) (https://www.momu.be/en/exhibitions/ex-
ploding-fashion) at Central Saint Martin. Here, RE practices are 
aimed to ‘explode’ the fashion design process, quickly under-
standing the interconnection between 2D and 3D clothing, the 
final garment design and related patternmaking process, high-
lighting movement and animation dimensions through digital 
capture. The project clarifies that there is a need for greater ar-
ticulation of the forms of fashion knowledge produced during 
design processes and that blended experiences combining the 
physical and the digital increasingly inform established show-
case formats such as the fashion exhibition and the fashion 
show (Figure 4). 

Conclusions and discussion
Following what Muzzarelli et al. (2010, p.10) state: “A dress is 
not just a dress but the intersection of a series of trajectories, 

just like a historical event, small or big. [...] It is a matter of recon-
structing as much as possible using different methodologies 
of sources and under the grazing fire of numerous questions. It 
is a matter of overcoming descriptivism and giving the idea of 
perspective and context. It is a matter of inserting fashion into 
history, of using fashion to capture changes, to use it as a mir-
ror reflecting social, economic and political conditions.” 

In light of the changes in design languages facilitated by the 
digital turn (Runner et al., 2013) and the ever-increasing inte-
gration and pervasiveness of digital tools into curatorial and 
museum practices discussed in the contribution, major cultur-
al institutions are moving from a traditional curatorship format 
towards “conversational learning” (Baker, 2002) and “continu-
ous dialogical engagement” (Tchen, 1992) of different publics. 
Therefore, fashion archives become what Giannachi (2016) 
defines as Archive 4.0: an augmented repository that trans-
forms from “situated cultural production” into “immersive and 
augmented environments” in which each component of the 
physical/tangible collection is equipped with virtual insights 
guiding the involvement of users in a participatory, interactive 
and inclusive experience.

Future directions are outlined here regarding the applica-
tion of digital technologies to archival practices based on the 
many realities that are currently moving to codify new systems 
of dissemination of cultural heritage. On the one hand, there is 
a need to explore new ways of using archival artefacts through 
digital technology, allowing users to dig into the design knowl-
edge of an object through an immersive analytical approach. 
This is the case of VFA, which designs DT to show close-ups of 
specific construction details, seams, textures, and particularly 
relevant embroideries, as in Thierry Mugler’s designs or the ani-
mations of the pleated volumes of Issey Miyake’s dresses (Fig-
ure 2) kept at the Museum at FIT. Alternatively, as expressed 
by the exhibition at the Centraal Museum in Utrecht (Figure 
3), digital practices start from the selection of archival piec-
es in order to create and animate DT fashion shows to restore 
those characteristics of dynamism and movement a garment 
displayed in an exhibition would not be able to transfer. Finally, 
disseminating knowledge not only on archival fashion but also 
on the practices and study approaches related to it opens up 
new opportunities for hybridisation with new professionals to 
generate new narratives, as in the case of Exploding Fashion. 

All these approaches, focused on the preservation and en-
hancement of cultural heritage in the fashion field, start from 
RE practices in order to access and unlock the implicit fea-
tures and techniques embedded in archival fashion. Because 
archives nowadays are complex assemblages consisting of a 
plurality of meanings interconnected through technologies, 
practices, and media (Giannachi, 2020), these approaches 
could overlay depending on the nature of the contextual ar-
chive and the technological apparatus deployed. In conclusion, 
the RE methodology with digital technologies’ applications is 
essential to multiply the narrative levels of the cultural expe-
rience hybridising the boundaries between the implicit and 
explicit meanings, tangible and intangible dimensions, physi-
cal and digital space, and durable and ephemeral components. 
In fact, RE practices applied to fashion culture are definitely 
a valuable resource for students, designers, researchers and 
fashion professionals to discover the beauty and innovation 
of these designs, enabling curators to show a fashion artefact 
from different angles and get a sense of the dynamics and 
know-how behind that creation (Vandi, 2022).
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Figure 4. Highlights from physical and digital restitution formats of  
the “Exploding Fashion” exhibition. Source: MoMu Antwerp,  

https://www.momu.be/en/exhibitions/exploding-fashion
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