
Preliminary Explorations of Generative AI and the Embodied
Embroidery of Huayao Intangible Cultural Heritage
Nick Bryan-Kinns

Creative Computing Institute
University of the Arts London
London, United Kingdom

nickbk@acm.org

Duoduo Zhang
School of Design
Hunan University
Changsha, China

zhang_duoduo@hnu.edu.cn

Hao Li
School of Design
Hunan University
Changsha, China
hao_li@hnu.edu.cn

Mengzhi He
Creative Computing Institute
University of the Arts London
London, United Kingdom
h.he0520241@arts.ac.uk

Xiaojing Yuan
School of Design
Hunan University
Changsha, China

yuanxj@hnu.edu.cn

Xin Zhao
School of Design
Hunan University
Changsha, China

zhaoxin2017@hnu.edu.cn

Ilia Pavlov
Creative Computing Institute
University of the Arts London
London, United Kingdom

i.pavlov@arts.ac.uk

Yijing Yang
School of Design
Hunan University
Changsha, China

yijingyang32@outlook.com

Sanyi Wang
School of Design
Hunan University
Changsha, China

samlichwang@gmail.com

Figure 1: a) Expert Tangmei’s traditional Huayao embroidery, b) Embroidering a co-created GenAI image in Huayao style

Abstract
Generative AI (GenAI) offers opportunities to preserve and more
widely share Intangible Cultural Heritage (ICH), whilst at the same
time bringing risks of misrepresenting, misappropriating, homog-
enizing, and devaluing ICH. To explore how artisans undertake
embodied craft practice with GenAI fine-tuned on their own ICH
and how GenAI might contribute to the future of ICH we report
on a preliminary analysis of a cross-cultural collaboration between
researcher-designers and Huayao minority culture embroiderers
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in rural China. Three GenAI workflows are explored through co-
creation and in-situ making of new embroidery pieces. Initial anal-
ysis of reflective feedback suggests that GenAI has the potential to
enhance creativity and support innovation within cultural norms
and sensibilities, but that human creativity, manual refinement,
and local nuance remain key to successfully embracing GenAI for
Intangible Cultural Heritage.

CCS Concepts
• Applied computing→ Arts and humanities; • Computing
methodologies→ Artificial intelligence; • Human-centered
computing;
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1 Introduction
Intangible Cultural Heritage (ICH) faces challenges to survival and
growth from globalization and economic pressures [5]. Disruptive
technologies on one hand bring opportunities to preserve and more
widely share ICH [21]. On the other hand they risk misrepresenting,
misappropriating, homogenizing, and devaluing ICH [3, 6, 18]. In
between these positions lay opportunities for social innovation [13],
situated participatory design [23], and reimagining ICH in a con-
temporary context [7, 8]. In this paper we collaborated with Huayao
minority culture embroiderers in rural South-central China to ex-
plore how artisans might undertake embodied craft practice with a
contemporary disruptive technology - Generative AI (GenAI) - and
how GenAI might contribute to the future of Huayao ICH. A unique
part of Huayao ICH is their cross-stitch embroidery technique [27]
which can be traced back to the Han dynasty (approximately 202
BC to 220 AD) and is now listed in the China National Intangible
Cultural Heritage Catalogue. Notable characteristics of Huayao em-
broidery include the prevalent use of black fabric and white thread,
two-sided embroidery, the nesting of patterns within patterns, and
the emphasis on fullness of embroidery [25] as illustrated in Figure
1a. This collaboration with Huayao embroiderers was undertaken
as part of the DESIS (Design for Social Innovation and Sustain-
ability; [14]) network at Hunan University, China, which has been
engaging in social innovation in the region since 2009 [13].

Researchers have explored how contemporary AI techniques can
be used to analyse, document, and provide access to elements of
ICH [15]. As well as using AI to document art and ICH, researchers
have also explored how AI might be used to generate new con-
tent within ICH stylistic norms [2, 9, 11, 19, 20, 25]. For example,
Yuan et al. [25] fine-tuned a LoRA (Low-Rank Adaptation) using
152 images of Huayao embroidery patterns and demonstrated that
this approach generated images which were considered closer to
Huayao style by Huayao artisans than those generated without
the LoRA. However, they noted that whilst the visual style was
closer to Huayao embroidery, the generated images lacked cultural
meaning. Across each of these approaches there is a concern for
how to capture, represent, and convey cultural meaning through
GenAI. There is also an emphasis on the generation of images fitting
within stylistic norms whilst also allowing for contemporary recon-
figuration and reimagination. However, none of these approaches
explored how the generated images could actually be manifested
as cultural objects such as embroidered fabric, or porcelain, or cut
paper, or worked filigree. This is in contrast to Cardini and Noguera
[8] who worked with craftmakers to use a publicly available GenAI

Figure 2: Huayao community Huxingshan Township

tool (DALL-E) to develop design ideas which were then developed
into physical bronze artefacts. In this approach the craft skill and
ICH of the artisans drove the selection of GenAI images and then
transformation of the digital image into physical artefacts.

Two strategies of using GenAI for ICH are evident from this
brief survey: i) fine-tuning GenAI to generate images [19, 20, 25];
or ii) using generic GenAI combined with embodied craft skills [8].
This informs the research question of this paper: RQ: What forms
of creativity emerge when artisans use their embodied craft skills to
create with GenAI fine-tuned on their own ICH?

2 Method
A team of six researcher-designers from Hunan University, China,
worked with a team of three researcher-designers from the Univer-
sity of the Arts London, UK, and engaged with eight embroiderers
in the Huayao community in rural China. The embroiderers (29 to
75 years old) were recruited through existing community connec-
tions, and all were female as Huayao embroidery is traditionally
and currently undertaken solely by women. Embroiderers gave
informed consent for their name, images, and embroidery work
to be used in research publications under the ethics committee of
Hunan University. Pinyin versions of embroiderers’ Chinese names
are used throughout the paper: Aihua, Dianhua, Fouhua, Huying,
Juanhua, Lingling, Tangmei, and Yuanhua.

The studywas structured into four stages over six months loosely
following the Qi2He co-creation method - a framework for structur-
ing cross-cultural co-design [5]. The first stage (Jan - March 2025)
involved learning about each other through in-person and online
sharing of traditional embroidery and GenAI tools. In the second
stage (March - May 2025) a dataset of 152 Huayao embroidery im-
ages was created and proprietary GenAI models were configured,
trained, fine-tuned, and tested with embroiderers to assess their
ability to generate Huayao style embroidery images.

The final stages took place over eight days in June 2025 in Hux-
ingshan Township (Figure 2) and surrounding rural areas. The third
stage involved co-creation and mutual inspiration between em-
broiderers and our research team using three GenAI workflows
described later to co-create small embroidery designs to the design
goals of the embroiderers (Figure 3a). A semi-structured interview
was then undertaken to understand embroiderers’ perceptions of
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