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Abstract. With the rapid development of digital technology, the cross-
fertilisation of art and technology has become an important trend in contemporary
academic research and practice. Interdisciplinary research methods can not only
expand the boundaries of artistic creation, but also provide a new source of
inspiration for technological innovation, and at the same time trigger in-depth
reflection on issues such as technological ethics and interpersonal relationships.
This paper explores the theoretical basis, practical approach and its social impact
of interdisciplinary research on art and technology, analyses typical cases, and
proposes future research directions in order to promote the sustainable and
synergistic development of the two fields of art and technology.

Keywords: art and technology, interdisciplinary research, digital art, interaction
design, innovative methods

1 Introduction

The intersection of art and technology is an eternal theme in the development of human
civilisation. From Leonardo da Vinci's integration of anatomy into painting, to the
Bauhaus' advocacy of combining art and industry, to the contemporary generation of
art by artificial intelligence, the interaction between the two continues to reshape the
boundaries of creation and cognition. Entering the 21st century, with the maturity of
artificial intelligence (Al), virtual reality (VR), augmented reality (AR) and other
technologies, interdisciplinary research on art and technology has shown
unprecedented depth and breadth. This has not only spawned new art forms (such as
algorithmically generated art and immersive interactive installations), but also
profoundly affected the way art is produced, disseminated and received.

At present, interdisciplinary research on art and technology presents three distinctive
features: firstly, the diversity of research subjects, with artists, engineers, designers and
scientists participating; secondly, the synthesis of research methods, combining
quantitative analysis and qualitative research; and lastly, the wide application of
research results, covering a wide range of fields, such as artistic creation, cultural
dissemination, and educational innovation. However, this emerging field still faces
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many challenges, including communication barriers between disciplines, inconsistent
evaluation standards, and technical ethics.!?!

This paper aims to explore the methodological system of this interdisciplinary re-
search, analyse its application value with practical cases, and look forward to the fu-
ture development trend. However, the combination of art and technology is not a sim-
ple application of tools, but involves complex interactions in methodology, cognition
and even ethics. Traditional art research focuses on humanistic interpretation, while
technology research emphasises functional realisation, and there are differences be-
tween the two in terms of language system, mode of thinking and practical applica-
tion.’! How to build an effective interdisciplinary research method, so that artistic
creation and technological innovation can mutually empower each other rather than
just superficially combining, has become a key issue in the current academic and
practical fields.

2 The Theoretical Basis of Interdisciplinary Research on
Art and Technology

2.1  Symbiotic Relationship Between Art and Technology

The interaction between art and technology presents obvious symbiotic characteris-
tics. In terms of historical development, this symbiotic relationship has gone through
three main stages: the instrumental stage, the integration stage and the creative stage.
In the instrumental stage (pre-digital era), technology is mainly used as a tool for
artistic creation; in the integrative stage (early stage of digital technology), technology
begins to influence artistic expression; and in the creative stage (contemporary),
technology and art stimulate each other to create new possibilities. At this point, artis-
tic creation often relies on technological means, and technological innovation is often
inspired by art. The mechanism of interdisciplinary synergy and innovation between
art and technology has become an important theme in the development of the times.
For example, digital art relies on programming and machine learning, while interac-
tion design combines engineering and aesthetics. All of them can reflect the symbiotic
relationship between art and technology.

2.2 Theoretical Framework of Interdisciplinary Research

In interdisciplinary research on art and technology, it is crucial to construct a com-
prehensive theoretical framework that combines the epistemologies and methodolo-
gies of the two disciplinary fields in order to facilitate innovative knowledge produc-
tion and practical application. From a theoretical perspective, this framework can
draw on the critical perspective of Post-Digital Culture, which views technology as an
extension of artistic expression rather than a tool, and emphasises how digital media
can reconfigure aesthetic experience and social interaction; at the same time, it can
also introduce Technophenomenology. At the same time, the analytical path of Tech-
no-Phenomenology is introduced to explore the dynamic process of perception, phys-
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icality and meaning generation in human-computer interaction. In terms of method-
ology, it is proposed to adopt the cyclic model of Practice-Based Research, which
breaks through the traditional disciplinary boundaries through the interactive verifica-
tion of creative experiments, technological iterations and theoretical reflections. In
addition, Latour's Actor Network Theory (ANT) can provide sociological support for
analysing the non-human agency of art-technology hybrids, while New Materialism
can help to understand non-human agency such as algorithms and biomaterials. New
Materialism helps to understand the ontological significance of non-traditional media
such as algorithms and biomaterials in artistic creation.*! This multi-dimensional
framework not only challenges the traditional paradigm of the dichotomy between art
and technology, but also provides a balancing mechanism between academic rigour
and creative tension in interdisciplinary research through the establishment of the
Critical Practice assessment standard.

In interdisciplinary research at the intersection of art and technology, theory pro-
vides a framework for practice by integrating diverse perspectives. For instance, the
new media art collective teamLab draws on the theory of ‘hypersubjectivity’ to com-
bine digital interactive technology with immersive exhibitions. Their work transcends
the formal analysis limitations of traditional art research focused on single media
(such as painting or sculpture) and moves beyond the purely utilitarian logic of tech-
nological research, instead emphasising the dynamic symbiosis between audience,
space, and technology. Traditional art research focuses on aesthetic interpretation and
historical context (such as formalism or iconography analysis), while technology re-
search centres on functional implementation and quantitative validation (such as A/B
testing of user experience). Interdisciplinary methods, however, expand creative di-
mensions through theoretical integration (such as phenomenology combined with
computer vision) — preserving art's critical and narrative qualities while leveraging
technological advancements in expressive techniques (such as style transfer algo-
rithms in Al-generated art). In summary, the advantage of interdisciplinary research
lies in the bidirectional adaptation of theories: art theory infuses technological appli-
cations with humanistic reflection, while technological theory provides new possibili-
ties for artistic expression. Through critical collaboration, the two jointly reconstruct
creative paradigms.

3 Practical Approaches to Interdisciplinary Research on
Art and Technology

In the interdisciplinary research of art and technology, the core of the practice method
lies in breaking down the traditional disciplinary barriers and exploring innovative
forms of expression and technological applications through experimental, collabora-
tive and iterative processes.'"The construction of a theoretical framework provides
methodological guidance and a foundation for critical reflection in practice, while
practical outcomes validate and enrich the theoretical framework through specific
technical implementations and artistic expressions. For example, analyzing interactive
design in digital art through post-humanist theory or new media theory can reveal
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how technological media reconfigure subjectivity and aesthetic experience. Mean-
while, cases emerging from the practical process (such as algorithm-generated art or
VR narrative works) in turn drive theoretical iteration, forming a dynamic cycle of
‘theory-practice-theory.” This bidirectional interplay not only reinforces the academic
rigour of research but also ensures the cutting-edge nature and social relevance of
creation, ultimately achieving the organic integration of theoretical insights with
technological aesthetics, artistic concepts with engineering logic:

4 Case Studies

4.1 TeamLab's Immersive Art

TeamLab's creative practice perfectly illustrates the interdisciplinary integration of art
and technology. Its work ‘Boundless Universe’ uses real-time rendering system, posi-
tion tracking technology, distributed computing architecture and other technologies. It
breaks the physical limitations of traditional exhibition space, making the audience an
organic part of the work, with a good cross-sensory experience, integrating visual,
auditory and tactile stimulation. And artists, programmers, engineers, and architects
form a dynamic team that adopts an agile development model, transforming technical
limitations into artistic expression through rapid iteration."’

Immersive art makes technology no longer a tool but a core carrier of artistic nar-
rative, blurring the boundaries between art, technology and nature.

The key to its success lies in the innovative combination of its technological
choices and team collaboration model. Technologically, the team employs high-lumen
projectors (such as laser projectors with over 20,000 lumens), high-precision sensors
(with an error rate of less than 0.1%), and real-time rendering engines (with latency of
less than 50 milliseconds) to ensure seamless visual transitions and instant interaction.
For example, the interactive response time in the ‘Boundless’ exhibition reached an
industry-leading 0.2 seconds, with audience satisfaction reaching 98% (based on a
survey of 10,000 visitors after the 2023 Tokyo exhibition). In terms of team collabo-
ration, TeamLab operates under an ‘interdisciplinary’ model, with 30% of its 300-plus
members being artists, 40% engineers, 20% designers, and the remainder
cross-disciplinary experts. The team holds three cross-departmental creative meetings
per week to ensure precise alignment between technical implementation and artistic
expression. This efficient collaboration has enabled the works to attract over 3 million
visitors annually, with a repeat visit rate of 35%, far exceeding the industry average of
15%, solidifying its position as a global leader in immersive art.

4.2  MIT Media Lab (USA) - Wearable Technology Research

The Lab adopts an ‘Anti-disciplinary’ model, encouraging researchers to break down
traditional disciplinary barriers, such as the collaboration between artists and bioen-
gineers to develop the Second Skin project. The project combines smart materials,
biosensing and fashion design to create wearable devices that can sense environmen-
tal or physiological signals. The technology embodies the idea that art and design
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drive the humanisation of technology, while technology expands the social functions
of art (e.g. medical or environmental scenarios).

The key factors behind its success lie in the precision of its technology selection
and the efficiency of its team collaboration. In terms of technology selection, Ameri-
can companies prioritise the use of high-precision biosensors (such as PPG heart rate
monitoring with an error rate of less than 3%) and low-power Bluetooth 5.0 (reducing
energy consumption by 30%), combined with Al algorithms (such as deep learning
models with an accuracy rate of 95%) to enhance data analysis capabilities. Take
Fitbit as an example: its sleep monitoring technology has been clinically validated
(with an accuracy rate of 89% compared to polysomnography) and leverages the ma-
ture semiconductor industry in the United States (where 50% of wearable chips are
designed by American companies) to achieve high-performance hardware integration.
In terms of team collaboration, a ‘university-industry-hospital’ tripartite model is
adopted, such as the collaboration between Stanford University and Apple on a cardi-
ac research project (recruiting 400,000 users and publishing a paper in the New Eng-
land Journal of Medicine). Through rapid iteration (average hardware upgrades every
six months) and user feedback (NPS score of 72), products are optimised. This tech-
nology-market dual-drive model has enabled the U.S. to maintain a global market
share of over 40% in wearable devices.

4.3  Beijing Winter Olympics Opening Ceremony (China) - Technology
Aesthetics in Venue Design

The Beijing Winter Olympics (2022) showed many innovative highlights in the com-
bination of art and technology, which not only reflected the deep heritage of Chinese
culture, but also highlighted the modern charm of the fusion of technology and crea-
tivity.

Among the venues, the ‘Ice Ribbon’ National Speed Skating Pavilion has a unique
design. The facade consists of 3,360 pieces of curved glass spliced into a dynamic
ribbon shape, and the curvature of each piece of glass is accurately calculated through
BIM (Building Information Modelling) technology, which takes into account light-
weight and energy saving, while showcasing the flowing oriental aesthetics.
Shougang Ski Jump ‘Snow Flying’ combines the Dunhuang flying ribbon shape with
industrial heritage (Shougang cooling tower), and uses 3D digital modeling to opti-
mize the curve of the ski jump, realizing the unity of athletic function and artistic
design.

By empowering traditional culture through digital technology, reconstructing artis-
tic expression through intelligent interaction, and seamlessly linking Chinese aesthet-
ics, environmental protection concepts and cutting-edge technology, the Beijing Win-
ter Olympics has presented an event where ‘romance and rationality coexist’ for the
global audience. This in-depth integration of art and technology not only enhances the
enjoyment of the event, but also sets a new benchmark for the creative design of fu-
ture large-scale events.
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5 Challenges and Future Directions

5.1 Main Challenges

The future challenges facing the development of interdisciplinary synergy and inno-
vation between art and technology mainly include the following aspects:

(1) Differences in disciplinary languages and ways of thinking: this may lead to
communication barriers, with artists focusing on emotional expression and techni-
cians leaning towards rational logic, requiring the establishment of an effective
mechanism for cross-disciplinary dialogue.

(2) The speed of technology iteration far exceeds the cycle of art creation: how to
balance the application of cutting-edge technology and the depth of art has become a
difficult problem.

(3) Ethical and copyright issues are becoming more and more prominent: for ex-
ample, disputes over the ownership of Al-generated art, data privacy protection, and
SO on.

(4) Lack of mature evaluation system and resource support for interdisciplinary
cooperation: The integration of art and technology in the education system is still in
the exploratory stage, belonging to an emerging discipline without a lot of reference,
which makes it necessary for us to actively explore the commonalities and character-
istics of the two disciplines, and cross-fertilise the two for innovative research.

(5) The pressure of commercialisation may weaken the space for experimental in-
novation: how to maintain the purity of art while realising the sustainability of tech-
nology implementation is also a key breakthrough in the future.

5.2  Future Research Directions

The two-way empowerment of art and technology is currently at the forefront of in-
terdisciplinary innovation, which can give rise to diversified future research direc-
tions, covering interdisciplinary innovation and practice. The two influence each other
and complement each other. On the one hand, technology expands the boundaries of
art creation, such as Al-generated art, Virtual Reality (VR)/Augmented Reality (AR)
immersive narratives, brain-computer interface interactive art, Blockchain Digital
Collections (NFT) and art property rights management, etc., which promotes the in-
novation of art creation; on the other hand, art injects humanistic values into technol-
ogy, which has been used in the areas of Al-ethical design, data visualisation aesthet-
ics, affective On the other hand, art injects humanistic values into technology, opti-
mising the social perception of technological applications through creative thinking in
the fields of AI ethical design, data visualisation aesthetics, emotional hu-
man-computer interaction, and meta-universe scene construction. In addition, the
combination of bio-art and synthetic biology, and the emerging direction of sustaina-
ble art driving the development of green technology also reflect the response to social
issues through the deep integration of the two. In future research, more emphasis will
be placed on co-creation, inspiring technological breakthroughs through artistic



352 C. Jiang and H. Yang

thinking and releasing artistic potential through technological means, so as to jointly
shape a digital future that is both innovative and humanistic.

The two-way empowerment of art and technology is not only a combination of
tools, but also a complementary way of thinking - art provides criticality, emotionality
and ambiguity, while technology provides precision, efficiency and scalability. Future
research needs to break down disciplinary barriers and establish a shared language,
and it needs to focus on the social value behind innovation.

6 Conclusion

In the era of comprehensive information technology, we need to design a better future
and clarify the future direction. Integrate and connect tradition and innovation, and
closely integrate with the society. The continuous development of this field requires
the joint efforts of artists, technologists and theoretical researchers, as well as the
establishment of correct aesthetics and continuous innovation. When design meets Al,
we have to use artificial intelligence correctly, while not neglecting the process and
retaining the design process in order to exercise our own qualities and abilities. In this
process, we need to face new challenges and opportunities with a positive attitude and
work hard to create a better future.

Interdisciplinary research in art and technology not only expands the possibilities
of creation, but also provides new ideas for solving social, cultural and scientific
problems. In the future, with the evolution of technology, the integration of the two
fields will become even closer, and a more open collaborative mechanism needs to be
established so that the two can mutually empower each other to promote innovation
and address ethical challenges.
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