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Abstract 
Everywhen, as a conceptual framework, challenges the conven-
tional linear perception of time and offers a perspective that is 
more akin to a continuous circle. Within this framework, it be-

comes evident that certain facets of Chinese cultural tradition face 
the risk of fading into obscurity in an age of intelligence and auto-

mation. This is particularly noticeable in the context of sugar 
painting, which has encountered numerous challenges in preser-

vation with the passage of time. Conversely, innovative tech-
niques, such as human-robot collaboration, breathe new life into 

these fading traditions. This research elucidates the technical pro-
cess of preserving sugar painting through collaborative efforts be-
tween humans and robots, covering steps such as tool optimiza-

tion, pattern design, printing test, and interaction design. The 
findings emphasize the innovative benefits of this approach, in-
cluding the preservation of performativity and engagement, the 
evolution of content aesthetics, broader audience reach, and the 

transfer of skills to future generations. As such, this project 
demonstrates the potential of human-robot collaboration in the ar-
tistic revival of broader intangible cultural heritage, creating a dy-
namic circle and defying the limitations of linear time processes. 
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 Introduction 
In the present era, where humans and robots coexist and col-
laborate, traditional craftsmanship faces an array of chal-
lenges. Yet, in all this change and adaptation, a unique op-
portunity arises to resurrect and revitalize intangible cultural 
heritage. At the heart of this resurgence lies the profound 
concept of “everywhen,” a unifying idea that seamlessly 
bridges the past, present, and future, offering a compelling 
pathway for the revival of our cultural treasures. 
 The 21st century has been irrevocably shaped by an un-
precedented fusion of human ingenuity and robotic innova-
tion. [1] Within this temporal landscape, we find ourselves 
firmly entrenched in a human-robot era, where the lines be-
tween human and machine have become increasingly 
blurred, establishing a dynamic realm where collaboration 
and synergy take center stage. [2] This epoch unfolds before 
us with a plethora of thrilling possibilities, spanning from 
the realms of artificial intelligence and automation to the 
augmentation of human capabilities. [3] The ramifications 
of this epoch extend across diverse industries, manifesting 

in heightened automation that amplifies efficiency and 
productivity, as well as liberates humans from repetitive or 
hazardous tasks. [4] Moreover, this collaborative paradigm 
has ushered in a new era of precision and accuracy, particu-
larly in areas necessitating exactitude, thereby mitigating er-
rors and elevating overall quality. As proposed by Sheridan, 
current human-robot interaction can be divided roughly into 
four areas of application. These include the performance of 
routine tasks, remote control for nonroutine tasks in inacces-
sible environments, automated vehicles with humans as pas-
sengers, and devices designed for social interaction.[5] Yet, 
what proves to be equally remarkable is the transformative 
potential, particularly in breathing new life into age-old tra-
ditions that have shaped the cultural fabric of our world. 
Within the realm, the dynamics between humans and robots 
have opened novel avenues for creativity and expression.  
 Traditional craftsmanship, while imbued with rich herit-
age and profound cultural significance, confronts a myriad 
of challenges within our swiftly transforming society, char-
acterized by rapid technological advancements and chang-
ing societal values. [6] The rationale behind these chal-
lenges lies in the tension between the imperative to preserve 
cultural heritage and the demand for adaptability in the face 
of contemporary dynamics, resulting in these time-honored 
practices often finding themselves at a crossroads, navi-
gating the balance between preservation and adaptation. [7] 
It is suggested that the noble pursuit of safeguarding cultural 
heritage necessitates a discerning approach, one that ensures 
conservation without succumbing to stagnation or fading 
into obscurity. Tradition, in the perpetual flux of our evolv-
ing world, must dynamically evolve to remain pertinent. [8] 
In an era dominated by digital paradigms, characterized by 
abbreviated attention spans, traditional craftsmanship may 
occasionally appear remote and inaccessible. It is imperative 
that these cultural treasures devise strategies to resonate 
with younger audiences who are growing up in a world 
vastly different from that of their ancestors. [9] 
 It is against this backdrop of changing dynamics and con-
temporary challenges that the concept of “everywhen” 
comes to the forefront. “Everywhen” is a notion that trans-
cends time, providing a conceptual bridge that connects the 
historical, the present, and the future. [10] It embodies a per-
spective that cherishes the enduring elements of culture 
while concurrently embracing the contemporary and the in-
novative. Essentially, this concept captures the idea that tra-
dition can be reinvigorated, enabling the harmonious coex-
istence of the past with the present, and facilitating the 



ongoing evolution of art and culture. Through a deeper un-
derstanding of “Everywhen”, this research aims to appreci-
ate how traditional art forms can adapt, flourish, and remain 
relevant in a world where change is the only constant. It un-
dertakes an in-depth exploration of the potential inherent in 
human-machine collaboration to rejuvenate artistic tradi-
tions, centering its investigation on the traditional Chinese 
art form of sugar painting. It begins with an introduction of 
its definition and artistic values, providing insights into the 
extensive historical and cultural significance of Chinese 
sugar painting, alongside an examination of contemporary 
challenges faced in the realm of heritage preservation. Sub-
sequent sections explore the technical processes of sugar 
painting facilitated by human-robot collaboration, elucidat-
ing aspects such as tool optimization, software design, and 
interaction design. The narrative culminates by directing at-
tention to the innovative advantages conferred by human-
machine collaboration, emphasizing its capacity to inject 
newfound vitality into the conventional craft of Chinese 
sugar painting and envisioning its trajectory in alignment 
with the conceptual framework of “everywhen.” This re-
search thus stands as an exploration of the intersection of 
design, art, culture, and technology, offering a paradigmatic 
illustration for the conservation and evolution of diverse in-
tangible cultural heritage crafts within the evolving land-
scape of the human-machine era. 

Diminishing Intangible Cultural Heritage: 
The Chinese Folk Art of Sugar Painting 

Essence of Chinese Folk Art: Sugar Painting 
Sugar painting, an ancient and distinctive form of folk art in 
China, embodies a dual nature as both an artistic and culi-
nary creation, earning it the moniker “both sugar and paint-
ing, observable and edible.” [11] This unique attribute not 
only renders it visually captivating but also seamlessly inte-
grates art into everyday life, hence bestowing upon it the ti-
tle of “grassroots art.” [12] In 2008, the Chinese government 
formally designated sugar painting as an intangible cultural 
heritage, underscoring its cultural significance. Owing to the 
vast expanse of China, this intangible heritage art form is 
known by various regional names across the country, in-
cluding “sugar molding,” “sugar pouring,” “sugar figu-
rines,” and more, reflecting the diverse regional nuances. 
 While bearing different regional names, the craft of cre-
ating sugar painting follows a consistent process. It involves 
the use of raw materials such as sugarcane and malt extract, 
which are heated and boiled to create a pliable and highly 
resilient liquid. Subsequently, a small quantity of this sugar 
syrup is poured onto a pad placed on a stone surface using a 
copper spoon. This allows for the stretching and shaping of 
the syrup to complete the drawing of intricate patterns. In 
the final step, the property of sugar syrup to solidify easily 
is harnessed, enabling the adhesion of various sugar compo-
nents using bamboo sticks and the careful removal of the 
completed sugar artwork. While the craft of sugar painting 
may appear simple at first glance, it entails a fusion of 

complex artistic elements, particularly during the process of 
creating patterns, all against the backdrop of the challenging 
property of sugar syrup to solidify quickly. This necessitates 
artisans to work swiftly while maintaining the fluidity of 
their lines (See Figure 1). Furthermore, sugar painting is also 
a perfect representation of traditional Chinese ink painting, 
showcasing characteristics of three-dimensionality, extreme 
minimalism, and iconic figurative representation. [13] Arti-
sans employ a copper spoon as their “brush” and sugar syrup 
as their “ink,” deftly maneuvering their hands with nimble 
and fluid motions to create the artwork in one continuous 
effort. The manipulation of line thickness, firmness, inter-
play of void and form, and variations in density bear a strik-
ing resemblance to the techniques used in Chinese ink paint-
ing, akin to “baimiao” (fine-line drawing), and also create a 
tactile effect reminiscent of bas-relief sculpture. [14] Thus, 
sugar painting possesses exceptional artistic and aesthetic 
value. 

The Historical and Cultural Values of Chinese 
Sugar Painting 
Sugar painting has a rich and evolving history in Chinese 
folk culture and its development is closely tied to the ad-
vancement of ancient Chinese sugar-making techniques. 
The cultivation of sugarcane began during the Eastern Zhou 
period, while the extraction of sugar became evident during 
the Warring States period. The Tang Dynasty witnessed the 
introduction of new sugar-making techniques through cul-
tural exchanges with ancient India, particularly the produc-
tion of refined sugar, which laid the foundation for the ma-
terials used in sugar painting. During the Ming Dynasty, as 
sugar-making techniques matured, the art of sugar painting 
formally emerged and prospered in the Sichuan region, sub-
sequently spreading throughout the country. In the Qing 
Dynasty, it reached its zenith, boasting a wide array of 
themes and exceptional craftsmanship, becoming a source 
of daily entertainment and offerings for the common people. 
[15] Following the establishment of the People’s Republic 
of China, in 1986, during a gathering organized by the 
Chengdu Cultural Bureau with folk artists, a unanimous de-
cision was made to designate this popular regional folk art 

Figure 1 The artist is removing a dragon figure after it cooled and 
solidified. Source: Wikipedia, Photo by Andrea Lai, licensed under 
CC BY 2.0. https://en.wikipedia.org/wiki/Sugar_painting 



form as “sugar painting.” It represents a stage of develop-
ment in Chinese sugar-making technology, and each evolu-
tion in the sugar painting style chronicles societal changes 
in different eras, reflecting the transformation of historical 
and cultural customs. 
 This craft features a diverse array of themes, encompass-
ing historical narratives of prominent figures and various an-
imal motifs. It serves as a tangible repository for Chinese 
zodiac culture and a wealth of rich folk tales. Simultane-
ously, sugar painting embodies auspicious symbolism, con-
veying the profound Eastern philosophy of harmonious co-
existence between humans and nature. It mirrors the aspira-
tions of a harmonious, reunified, and blissful existence that 
permeates folk life. [16] Sugar paintings can often be found 
adorning the streets and alleys throughout the country, par-
ticularly during festivities like lantern festivals and temple 
fairs. It serves as a means for people to establish a connec-
tion with their cultural heritage and traditions. It is not only 
a living example of grassroots culture deeply rooted in peo-
ple’s lives but also a vehicle for international cultural ex-
change. Since the 1990s, Chinese sugar painting artists have 
traveled to countries such as Spain, Singapore, Malaysia, 
and Brunei to showcase this traditional folk art, contributing 
to the enhancement of international cultural exchange and 
dissemination. [17] 

The Contemporary Challenges and Cultural In-
heritance of Sugar Painting 
Therefore, sugar painting serves as a rich storehouse of ar-
tistic merit and cultural heritage. Despite its recognition as 
the second tranche of national-level intangible cultural her-
itage in 2008 and subsequent inclusion in the roster of rep-
resentative project protection units for provincial-level in-
tangible cultural heritage in Sichuan in 2022, it faces formi-
dable challenges in terms of preservation, succession, and 
development. [18] Firstly, the diminishing availability of 
street vending locations, driven by urban management re-
finements, restricts the potential performance venues for 
sugar painting. [19] Secondly, the seemingly uncomplicated 
process of sugar painting demands substantial time invest-
ment from learners. Additionally, the limited income poten-
tial associated with this art dissuades younger individuals 
from pursuing its mastery. Furthermore, the physical preser-
vation of sugar painting artworks poses inherent difficulties, 
and the constrained exhibition avenues in museum settings 
curtail its broader dissemination. [20] As a result, in align-
ment with Liao Xuneng’s viewpoint, the trajectory of sugar 
painting’s development appears to have reached a point of 
stagnation. Without innovative interventions, there is a 
looming risk of gradual obsolescence. [21] 
 With the ongoing advancement in digital technology, var-
ious technical approaches have been employed to explore 
strategies for addressing the challenges confronted by sugar 
painting. [22] However, these methods still exhibit certain 
limitations. While attempts have been made to utilize social 
media platforms for live-streaming performances and 

transmitting artistic knowledge, they often lack the neces-
sary depth of content innovation. Even when employing 
these techniques, if the inherent content of sugar painting 
fails to resonate with contemporary popular culture and 
struggles to engage the interest of the audience, keeping 
pace with the times becomes a difficult task. Consequently, 
it is implied that even with the utilization of diverse new 
media channels for promotional purposes, there remains the 
risk of marginalizing the art of sugar painting. 
 In the market, a new type of automatic sugar painting 
printer has emerged, which integrates heating, stirring, and 
printing functions into a single device. People need only 
pour sugar syrup into it, and patterns are automatically gen-
erated. Nevertheless, this method, while improving produc-
tion efficiency and expanding the variety of patterns, lacks 
the performative aspect that is intrinsic to traditional sugar 
painting. Sugar painting is an art form that is best appreci-
ated through both observation and live performance, con-
tributing to the enrichment of people’s psychological state 
and recreational experiences. Such machines no longer have 
the capacity to foster a shared cultural consciousness among 
the audience concerning emotional experiences. Moreover, 
despite the increased efficiency offered by these smart ma-
chines, they entirely supplant artisans. [23] This severance 
of the connection between the past, present, and future fails 
to provide a sustainable framework for preserving the tradi-
tion.  It might cause the art of sugar painting to lose its orig-
inal allure and cultural significance.  
 In light of these constraints and challenges, the imperative 
for innovative strategies to preserve and advance the sugar 
painting tradition becomes apparent. Human-robot collabo-
ration emerges as a promising avenue, transcending limita-
tions faced by traditional artisans and fully automated ma-
chines. The following section explores this potential, reveal-
ing its capacity to revitalize this ancient art form in an ever-
evolving technological landscape. 

Exploring Human-Robot Collaboration in 
Sugar Painting Production 

Overall Framework 
In adherence to conventional procedures, this craft encom-
passed four distinct steps: sugar syrup boiling, sugar paint-
ing, affixing paintings, and lifting paintings. While all man-
ual steps were retained, an exception was made for painting 
patterns (See Figure 2). This decision was based on two 
principal rationales. Firstly, it aimed to cultivate human-ma-
chine collaboration that surpassed interactions solely be-
tween designers and machines, envisioning a future where 
end-users could actively engage in interactions with ma-
chines. Secondly, the preservation of these traditional man-
ual steps was seen as contributing to the maintenance and 
progression of craftsmanship, thereby supporting artisans in 



the era of human-machine interaction by sustaining employ-
ment opportunities.  

 The process of printing the patterns involved steps of tool-
head optimization, digital model transmission, printing test, 
and interaction design (See Figure 3). Pattern models were 
generated in Grasshopper and subsequently transmitted to 
the control system of the KUKA kr1100 robotic arm through 
the KUKA plugin. Finally, the tool head operated at high 
temperatures to print the sugar syrup. 

Figure 3 The procedural steps of the project. ©Shujiao. 

Tool Optimization: 3D Printed Sugar Syrup Ex-
truder 
The extrusion head for sugar syrup was a significant me-
chanical component in this project, as its design exerted a 
decisive impact on both the flow characteristics of the sugar 
syrup and the overall quality of the resulting sugar art. En-
gineered from stainless steel, it incorporated an internal fun-
nel-shaped design, purposefully enhancing the seamless 
flow of the sugar syrup (See Figure 4). Internally, the extru-
sion head was equipped with two heating rods, which en-
sured precise temperature control aligned with the settings 
specified in the program files.  

Figure 4 Design of the 3D printing extruder. ©Shujiao. 

 In terms of the connection components between the ex-
trusion head and the robot arm flange, comprehensive con-
sideration was given to both aesthetic and structural 

integrity aspects. The selection of perforated acrylic mate-
rial served as a strategic choice for establishing connections 
between various materials, including wood, metal, and 
acrylic. Considering the extrusion head’s exposure to ele-
vated temperatures during robot operations, safety measures 
had been meticulously implemented. These encompassed 
the utilization of insulating materials and the fabrication of 
a 3D-printed PLA shell, a measure designed to augment the 
visual appeal while simultaneously enhancing the safety and 
hygiene of the system (See Figure 4&5). 

Figure 5 Arranged from left to right are as follows: a 3D printing 
extruder, enveloped in thermal insulation cotton and encased in a 
3D printed shell. ©Shujiao. 

Software Design: Image Processing for Printing 
Patterns 
To begin with, pattern paths embodying distinctive elements 
of Chinese tradition were established within the Rhino soft-
ware. These patterns involved the twelve commonly fea-
tured animals in traditional handicrafts, representing the 
Chinese zodiac, as well as the ornamental window designs 
prevalent in classical Chinese gardens (See Figure 6).  

Figure 6 Rhino Models of Traditional Chinese Garden Window 
Decorations. ©Shujiao. 

 It revealed that the test result was constrained by the uni-
form dispensing speed of materials, making it challenging 
to fully capture the nuances of traditional sugar art, charac-
terized by a graceful interplay of light and shade and an el-
egant essence. To address this, elementary mathematical 
logic within Grasshopper was employed to craft a second set 
of parametric patterns (See Figure 7), capitalizing on the dis-
tinct advantages of robotic arms in sugar art production.  

Test Interaction Pattern  Tool  

Extruder Insulating layer 

PLA shell 

 Figure 7 Rhino models of parametric patterns. These patterns were 
generated based on simple mathematical logic. ©Shujiao. 

Figure 2 From left to right, the sequence includes simmering sugar 
syrup, employing a robotic arm to print patterns, lifting the sugar 
syrup design with a spatula, and finally, resin encapsulation. 
©Shujiao. 
 



The intricacy and refinement of these parametric patterns 
stemmed from the fact that traditional sugar artists were of-
ten bound by strict time constraints, leading to a preference 
for simpler designs. In contrast, the parametric patterns pro-
duced by robotic arms were not subject to time limitations, 
allowing for the creation of more intricate and exquisite 
mathematical effects (See Figure 8). This infusion of inno-
vation and vitality from the contemporary era revitalized tra-
ditional sugar art, rendering it even more captivating and ap-
pealing. 

Figure 8 Printing test of parametric patterns. ©Shujiao. 

Interaction Design 
Real-time audio-visual interaction. To enhance the inter-
active experience of the audience during the performance, 
the project incorporated an interactive mode of audio visu-
alization (See Figure 9). The audio data was integrated into 
the system by utilizing the Firefly plugin in Grasshopper and 
transformed into parameters used for generating patterns. 
These patterns elegantly fused the rhythms of music with the 
artistic creative process. Following the step, the custom-de-
signed patterns were transmitted to a robotic arm, which uti-
lizes syrup to execute the printing process. The interaction 
mode not only stimulated their creativity but also kindled an 
interest in the convergence of music and visual art, provid-
ing the audience with a dual feast of audio and visual delight. 
Potential interactive modes. The project has also evolved 
to offer a diverse range of audience engagement possibilities. 
At present, a series of exciting modes, one of which involves 
capturing real-time facial photographs of attending patrons, 
are being developed. Image processing techniques are em-
ployed to extract edge paths from audiences’ facial photo-
graphs, imparting unique and personalized attributes to the 
resulting patterns. Additionally, it will allow the audience to 
craft their preferred patterns directly on tablet devices, 
which are promptly sent for printing by the robotic arm. In 
summary, this initiative harbors numerous untapped possi-
bilities for audience interaction, adaptable to a broad spec-
trum of cultural preferences, thus injecting fresh vitality and 
charm into this time-honored craft. 

 

 

 

Figure 9 The visualization of sound in sugar painting. From top to 
bottom: The audience engaging with the microphone to produce 
sound, the microphone apparatus used, and the sugar painting pat-
tern generated through sound printing. ©Shujiao. 

Exhibitions: Gallery and Museum Presence of 
3D-Printed Sugar Paintings 

The inaugural presentation of the project took place at the 
Renren Market in Shanghai’s Yangshupu Riverside from 
September 4th to September 6th, 2020, spanning the hours 
from 6:00 PM to 10:00 PM each day. Renren Market, with 
its thematic focus on “Street, Freedom, and Creativity,” as-
pired to cultivate a sophisticated public space. The event 
showcased installations, performances, and works from art 
and design schools, establishing itself as a preliminary, in-
tegrated cultural landmark for the youth along Yangpu 
Riverside. Throughout the exhibition, numerous audiences 
were intrigued by the process of creating sugar paintings 
with a robot arm (See Figure 10). Its presence not only di-
versified the market’s offerings but also fostered an envi-
ronment where artistic experiments, technological 



innovation, and cultural exploration converged, making a 
meaningful contribution to the broader cultural and eco-
nomic vitality of the region. 

Figure 10 A substantial audience is drawn to the project, gathering 
to observe. ©Shujiao. 

 During the subsequent National Day holiday, from Octo-
ber 1st to October 7th, the project was exhibited on the first 
floor of the Yifeng Bund Source Building situated along 
the iconic Bund in Shanghai (See Figure 11). The project 
occupied display windows to captivate the attention of visi-
tors during the holiday, adding cultural and artistic vi-
brancy to the renowned Bund area. 

Figure 11 The project displayed in the storefront, drawing pedes-
trians into the art gallery. ©Shujiao. 

 It has actively participated in numerous exhibitions 
hosted by professional institutions and festivals. Currently 
ongoing, the project has been featured in various events, in-
cluding the 2020 Shanghai International Exhibition on Spa-
tial Installations and Material Design Graduate Summer 
School, the December 2020 exhibition at the Yu Deyao Art 
Museum (See Figure 12), the inaugural Maker Faire in No-
vember 2020, Maker Faire in October 2021, the November 
2022 Waste Planet Recyclable Frame Exhibition at the 
Shenzhen-Hong Kong Biennale Longgang Branch, the Feb-
ruary 2023 Shanghai Expo Exhibition, the May 2023 Maker 
Faire, and the October 2023 Shanghai Family Music Festi-
val at the inaugural Heat Fan Park. 

Why Human-Robot Collaboration Shines: 
Cultural Preservation and Continuity through 

Everywhen Perspective 

Bridging Temporal Boundaries: Reviving the Past 
in Robot Sugar Painting 
Performance and Engagement. Traditional sugar painting 
is renowned for its immediate artistic appeal and has been a 
hallmark of craftsmanship suitable for live presentations in 
public settings. The utilization of human-robot printing ef-
fectively upholds this inherent essence of performativity. It 
satisfies the audience’s inquisitiveness regarding the intrica-
cies of sugar painting, while simultaneously introducing an 
engaging facet through audio-visual interaction, actively in-
volving the spectators. Across various dimensions, such as 
the visual and imaginative realms, cognitive exchange, and 
interactive engagement, the human-robot collaborative ap-
proach contributes to the preservation of collective cultural 
identity within the audience. From these dual vantage points 
of performance and engagement, human-robot collaboration 
encapsulates the cultural essence of this art form, thereby 
facilitating its perpetuation in the modern context. 
Evolving Aesthetics of Content. In the realm of content in-
novation, this project has undergone substantial enhance-
ments through the integration of digital technology. It re-
sponds to the evolving aesthetic sensibilities of its audience 
and market demands by introducing intricate parametric pat-
tern designs. Significantly, the embrace of digital modeling 
serves the dual purpose of preserving traditional patterns 
and addressing the dynamic aesthetic landscape of the digi-
tal age. This transformative approach satisfies contemporary 
society’s quest for diversity and novelty in cultural products. 
It reflects the contemporary influence of digital aesthetics, 
regional cultural nuances, and evolving trends in societal 
artistry. This alignment with the concept of “everywhen” 
emphasized the living nature of culture, where traditions 

Figure 12 The artworks displayed at Shenzhen-Hong Kong Bien-
nale and Shanghai Expo Exhibition, featuring 800*800mm. © 
Kangyi Zheng. 



evolve and adapt to modern demands while retaining core 
cultural significance. 

Pioneering Cultural Continuity: Envisioning the 
Future Role of Human-Robot Collaboration in 
Sugar Painting Artistry 
Preservation and Promotion. This project has addressed 
the historical challenge of preserving sugar painting art-
works, traditionally hindered by material constraints. The 
solution involves the transformation of these artistic patterns 
into resin craft ornaments, ensuring the enduring conserva-
tion of sugar painting pieces for future observation and re-
search. This novel display method not only introduces fresh 
possibilities for the artistic presentation of sugar painting but 
also facilitates its inclusion in prestigious institutions like 
museums and art galleries, thereby providing a professional 
platform for the exhibition of this traditional folk art. This 
transformative shift facilitates the evolution of sugar paint-
ing from a form of street art to culturally distinctive art-
works, marking a significant transition from grassroots art 
to the refined spaces of art museums. The project’s current 
participation in multiple exhibitions is a noteworthy accom-
plishment, previously unattainable for sugar painting. More-
over, this method allows sugar painting patterns to perform 
the role of cultural creative products. Resin-encased sugar 
paintings can now serve as household decorations, impart-
ing broader societal influence. This preservation and promo-
tional strategy not only contemporizes sugar painting but 
also guides its potential future roles as sought-after art col-
lectibles and distinctive decorative items. 
Skills to Future Generations. This project strategically 
preserves the roles of traditional artisans by not entirely dis-
placing human involvement. The method retains essential 
manual steps integral to traditional sugar painting, such as 
the preparation of sugar syrup, pattern design, and exhibit 
crafting. Within the socio-cultural framework of China, a 
proposition is put forth for governmental intervention to en-
dorse and invest in human-robot collaborative systems 
while also instituting comprehensive training programs for 
artisans. Such measures would provide artisans with ongo-
ing engagement opportunities, thereby fostering the conti-
nuity of their craftsmanship. Such effort also promotes a 
synergistic balance between human dexterity and automated 
efficiency. In the era of advanced intelligent production, this 
reciprocal relationship is instrumental in perpetuating the 
culturally resonant practice of sugar painting. Furthermore, 
this initiative does not merely address the extant survival 
challenges of the artisans but rather redefines their role as 
innovators and custodians of tradition amidst the dynamic 
domain of craftsmanship. It ensures the perpetuity and rele-
vance of these art forms, allowing them to remain vibrant 
and significant for future generations. 

Conclusion 
As an exemplary folk traditional craft, the art of sugar paint-
ing not only epitomizes the rich and diverse landscape of 
folk art but also encapsulates historical imprints and cultural 
essence. Nevertheless, amidst the progression of modern so-
ciety, traditional sugar painting confronts a myriad of chal-
lenges, including limitations in production venues, the im-
pending crisis of artisanal succession, and the contraction of 
the consumer market. Despite diverse technological at-
tempts aimed at salvaging this intangible cultural heritage, 
each approach has exhibited intrinsic constraints on cultural 
transmission. In this project, we employed a collaborative 
human-machine approach to explore the revival of sugar 
painting. It retained manual processes such as boiling sugar 
syrup and pasting and peeling off patterns while utilizing a 
robotic arm for pattern drawing. This method preserves the 
performative aspect of sugar painting while introducing dig-
itized pattern creation, skillfully blending the traditional and 
modern realms. Importantly, it avoids a simplistic dichot-
omy between tradition and contemporary industry, offering 
possibilities for artisans to be engaged. The innovative 
preservation method also allows sugar painting to be exhib-
ited in museums and art galleries, reaching a wider audience 
for its future development. This approach adeptly inter-
twines historical, contemporary, and prospective dimen-
sions, facilitating the rejuvenation of artistic expression and 
the perpetuation of cultural legacies.  
 In summary, the trajectory of sugar painting’s develop-
ment emerges as a representative microcosm within the 
broader evolution of numerous intangible cultural heritages. 
The shifting conditions for the survival of traditional hand-
made legacies, along with the emergence of advanced intel-
ligent machines, inherently pose challenges to the continuity 
of these time-honored arts. This project, as an illustrative 
exemplar, elucidates the potential for contemporaneous re-
vitalization of ancient artistic craftsmanship and the pro-
spective transmission of cultural heritage. Its insights con-
tribute to the scholarly discourse surrounding broader intan-
gible cultural heritage initiatives, offering strategic consid-
erations for achieving artistic rejuvenation in an era charac-
terized by the concurrent existence of humans and machines. 
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Appendices 
Videos providing an in-depth view of our work can be ac-
cessed at: 
1. Robotic Arm Sugar Painting: Design and Production Pro-
cess: 
https://drive.google.com/file/d/12KDri_Mz0r_V_noqgK_J
R3mnHLDOUYVf/view?usp=sharing 
2.Renren Market Project Exhibition: 
https://drive.google.com/file/d/1IvD7_RmKOG0eFuvNOn
38m8efwy-Y6OpW/view?usp=sharing 
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