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Abstract. Focusing on the 2022 Turandot at the Grand Théâtre de Genève in collaboration
with teamLab, this paper traces how the production moves from illustration to computation
in order to retune narrative drive. Instead of rebuilding court scenes by sheer spectacle, the
staging asks viewers to walk into a cyber-styled field where light behaves like data:
projections flow, rules update in real time, and small robotic elements push the set into
motion. The familiar riddle trials are no longer riddles alone; they read as cognitive stress
tests for subjects trained by machine systems. A granular particle engine grows the recurring
“ice prism,” and the image doubles as a sign for Turandot’s deliberately chilled, almost
coded, affect. Musically, the arias remain the anchor, while thin layers of electronic pulse
and synthetic noise sketch the outline of a near-future city rather than overpower Puccini’s
writing. The decisive scene—Liù’s sacrifice—shifts toward a staged metaphor of
“uploading,” which invites, rather than settles, questions about consent, personhood, and the
limits of technological care. Taken together, this transmedia method does less to dazzle than
to widen the text’s inquiry into power and feeling, pointing to how digital operations can
stretch operatic space and time without dissolving the work’s moral frame.
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1. Introduction

As a comprehensive art form, opera has long been at the forefront of technological intervention and
aesthetic reconstruction. From mechanical devices in the Baroque period to pioneering multimedia
experiments in the 20th century, the opera stage has maintained a close dialogue with technological
development. The rapid advancement of digital technology has driven profound changes in stage art,
particularly showing a significant sci-fi turn in immersive experience and visual expression. In 2022,
Turandot co-created by the Grand Théâtre de Genève and the renowned digital art collective
teamLab is a typical transmedia experiment. This production not only inherits the Oriental narrative
heritage of Puccini's opera but also reshapes it into a data-driven fable full of future expectations
through cyber aesthetics and digital interactive technology.

This creative practice is no accident. With the widespread application of digital technology in the
art field, traditional performing arts are facing a profound paradigm shift. teamLab, as an



internationally prestigious digital art collective, is famous for its immersive interactive installations
and cross-border collaboration projects. Its artistic concept emphasizes the creation of "trans-
subjective space" [1] and the presentation of digital nature. When this aesthetic concept is applied to
the production of classic operas, a wonderful resonance occurs—Oriental fables and cyber aesthetics
achieve an unprecedented harmony on the opera stage.

Seen from a wider cultural frame, the production belongs to a broader turn in contemporary
practice where technique and inheritance do not merely touch but interweave. As digital-native
audiences set the tempo of attention and proof, legacy forms must carry forward recognizability
while risking change. In this light, teamLab’s Turandot is not a “digitized classic” so much as a
workshop for tradition under technological conditions: motifs become procedures, visual codes are
executed rather than illustrated, and the encounter preserves Puccini’s dramatic core while speaking
in a present-day idiom [2].

This paper attempts to analyze the artistic innovation and philosophical connotations of this
version from the aspects of the integration strategy of sci-fi elements, the relationship between
technological aesthetics and narrative reconstruction, and the reinterpretation of classic texts in a
transmedia context. By in-depth analyzing this case, we can not only understand how digital
technology transforms the expression form of traditional art but also perceive the potential direction
of future opera development, as well as the potential and limitations of technology in reshaping
classic narratives.

2. Sci-Fi transformation and visual reconstruction of the digital stage

A prominent feature of teamLab's Turandot is its comprehensive reconstruction of the traditional
stage space. Using large-scale projection mapping, real-time rendering algorithms, and sensor
interaction technology, the stage is no longer a fixed physical space but becomes a fluid, responsive,
and data-driven virtual realm. This transformation of spatial concept has fundamentally
revolutionized the viewing experience of traditional opera, leading the audience into a familiar yet
unfamiliar sci-fi world.

The creative team disassembled the palaces and pavilions of the Forbidden City into digital
architectures interwoven with light and shadow. Walls and floors serve as projection surfaces, and
constantly drifting particle effects, wavy light rays, and geometric figures form a virtual city like
that in cyberspace. This visual language not only conforms to the visual characteristics of "high
technology and low life" in cyberpunk culture but also transforms Oriental mysticism into a
technological spectacle [3]. Within this digital Forbidden City, the boundaries between tradition and
modernity, East and West, reality and virtuality become blurred, creating a futuristic heterotopian
space.

From the standpoint of making the thing work on stage, the look is the product of systems that
must talk to one another in real time. Large-format projection mapping sets the ground: the surfaces
are solved as geometry rather than scenery, so coverage follows measured curves and reflectance
rather than guesswork. On top of that, a live graphics engine writes images as they are needed—
patterns mutate by rule instead of looping by file. A sensor layer listens for bodies and sound,
routing motion and voice into visual responses without visible delay. In combination, these layers
shift the set from backdrop to instrument, so that a performance is not reproduced but recomputed
each night [4].

Turandot’s chill is rendered as an “ice prism,” and the choice matters. Rather than add coldness
with costume or pigment, the team grows it from a particle field whose beams and streams permute
around the character. The image reads two ways at once: like crystal refraction when it catches, like



data throughput when it flows. In effect, her reserve looks less like a trait and more like a protocol—
an affect that is precise because it is executed.

The riddle trial in Act III pushes this language to its limit. The riddles function as cognitive
assays authored by an artificial agent: a broad interface blooms above the stage, a plane of code and
shifting diagrams. When Calàf answers, voice becomes input; pitch perturbs the particle lattice,
rhythm bends the light vectors. For a few minutes the room behaves like a nervous system tuned to
inquiry, firing in response to speech. The scene tightens the drama while leaving a harder question
on the table: in an era built around machine inference, how far can feeling and thought be modeled,
parsed, or rebuilt without remainder?

Aesthetically, the rebuild is less about spectacle than about time and space. Conventional opera
fixes place in wood, paint, and blocking; here, place is negotiated by processes that drift and resolve.
The audience does not face a frame so much as stand inside a landscape that revises itself, an
experience that feels native to digital life—absorbing, unstable, and faintly disquieting in the way
contemporary systems often are [5].

3. Technological soundscape and auditory hybridity in musical narrative

The score remains Puccini’s, but the listening changes. Rather than laying electronics on top as a
novelty layer, the team treats signal, space, and voice as one system: acoustic lines carry the
argument; digital processing folds in as counter-argument. The result is a hybrid soundscape in
which classical timbre and technological grain coexist without forcing either to retreat [6].

The orchestra holds melody and harmony in their familiar contours, while the bed breathes with
synth pulses, sub-bass swells, and light Glitch artifacts—a texture that reads as machinery at idle
and networks in motion. When Turandot enters, “In questa reggia” does not lose its contour; instead,
selective electronic cues wrap the soprano line, sharpening distance and authority without drowning
the aria. Voices are treated live—reverb tails extended on certain cadences, small delays braided into
climactic words—so that utterance hovers between human resonance and machine print, a choice
that quietly frames Turandot as a cyborg figure rather than declaring it outright.

Under the hood, the hybridity depends on a digital audio chain designed to react, not just replay:
multichannel spatial routing positions sources in depth; a live synthesis/FX bus writes and rewrites
spectra on cue; room behavior is modeled to keep the electronics seated inside the same acoustic
“world” as strings and winds [4]. Within this chain, an AI-assisted analyzer monitors musical
features in real time and proposes or triggers electronic responses mapped to detected affect,
enabling passages that function as a dialogue between player and process rather than a pre-rendered
overlay [7].

Chorus writing follows the same principle. In numbers such as “Gira la cote!” (Act II), the
ensemble is split into parts that receive different treatments: one group bears a brushed-metal
brightness; another is smoothed toward a speech-synthesis sheen. Spatial panning moves these strata
across the hall, building a layered image that is musically legible yet thematically pointed—the
massed voice appears to fragment and reassemble, an audible analogue of collective consciousness
under digital conditions.

From a musicological angle, the method sits within a post-digital stance: the aim is not
replacement but a managed tension—analog against digital, human craft against machine procedure,
continuity against update [8]. Puccini’s materials are neither negated nor vitrined; they gain new
edges where technical intervention extends articulation and scope.

Two set pieces make the stakes clear. Before Liù’s suicide, a rising bed of electronic buzz and
data-like clicks suggests capture and upload; the choice heightens feeling while seeding the theme of



digital afterlife. In “Nessun dorma,” a low, server-room hum inhabits the background: the aria keeps
its promise of triumph, but the undertow of technology reframes its futurity, adding a pressure and
modern tension the ear cannot quite localize.

In this configuration, soundscape is not support; it is plot. By constructing a technological aural
field, the production lets the opera speak across times at once—holding Puccini’s historical voice
while pointing forward through electronic timbre—and in doing so, repositions how audiences
inhabit operatic space and duration today [9].

4. Plot reconstruction and intertextuality with technological ethics

The pivotal change in teamLab’s staging falls on Liù’s sacrifice. The rewrite works as an aesthetic
gamble and a philosophical probe at once. In Puccini’s score, her death crowns the emotional arc
and teaches through pathos—sacrifice and redemption rendered in voice and silence. Here, the
moment is reauthored as a rite of “consciousness uploading” and “digital immortality,” placing the
scene under post-human lighting and folding questions of technological ethics into what had been a
strictly human tragedy [10].

After the final aria, Liù does not collapse so much as translate. Her figure thins to translucence;
then a field of fine, lit particles lifts from her outline, streaming upward as if handed off to a
transport layer, before dissolving into a clouded projection canopy. The gesture borrows openly from
science-fiction’s archive of “digital existence,” hinting that thought might detach from tissue and
join a shared data commons [3]. The tragedy, reframed this way, keeps its sting but gains another
register: memory reads as storage, sacrifice as transfer, and life’s worth must be weighed against the
promise—and cost—of persistence beyond the body.

Narratologically, the choice aligns with a reconstruction tactic common to transmedia practice:
the classic is neither quoted nor contradicted but reactivated by technical metaphor, so that dormant
modernities in the text become speakable now [11]. Liù’s passage raises hard questions without
answering them: if uploading is possible, does it grant endurance or only a copy that feels close?
What of the human remainder that resists display? And who would own such endurance if it
depended on infrastructure scarce or unevenly governed? By staging these queries as subtext rather
than verdict, the production carries Turandot beyond its first cultural frame and into current debates
on ethics under machine conditions.

Equally worthy of exploration is the reconstruction of Princess Turandot's image. As a cold and
mysterious Oriental princess who is ultimately softened by love, her image in teamLab's version is
endowed with more technological metaphors. She is not only a human character but more like an
advanced artificial intelligence system—her riddles are cognitive tests designed according to
algorithms, her emotions are presented as changes in data streams, and her transformation is
portrayed as the rearrangement of system programs. This reconstruction reveals the contemporary
people's contradictory psychology of both fear and fascination with artificial intelligence, as well as
the re-exploration of the essence of human emotions in the technological age [12].

Calàf's image has also undergone subtle changes. He is no longer merely a brave suitor but more
like a hacker attempting to break system codes, or a human representative conducting a Turing test
with an artificial intelligence system. His success lies not only in solving the riddles but also in
highlighting the irreplaceability of human emotions in the algorithmic world. This character
reconstruction enables the classical narrative to conduct a meaningful dialogue with contemporary
technological culture [13].

From a cultural studies perspective, this narrative reconstruction reflects the profound anxiety and
hope of contemporary society for technological change. Turandot's riddles can be regarded as a



metaphor for the black box problem of artificial intelligence—how do we understand the decision-
making process of a system that may be smarter than us? Liù's digital sacrifice prompts people to
think about technological immortality and human identity—if consciousness can be digitally
preserved, what constitutes the essence of human beings? Calàf's victory expresses human
confidence and hope in facing technological challenges—even the most advanced algorithms cannot
fully capture and grasp the complexity and depth of human emotions.

The deep integration of technology and narrative has made teamLab's Turandot a true
contemporary fable. It is no longer merely an imaginary Oriental love story but a philosophical
consideration of technology, human nature, and future society [14]. Through this reorganization,
classic opera has proven that it can not only adapt to the new technological environment but also
provide valuable insights and reflections for understanding this technology-driven world.

5. Transmedia as a possibility for the future of opera

The success of teamLab's Turandot lies not only in technological innovation but also in providing an
example of dialogue between classic art forms and contemporary technology. This production shows
that transmedia theater is no longer merely a tool for visual assistance and atmosphere creation but
has become a key method for meaning derivation [4]. Digital technology here is not an
embellishment divorced from theatrical expression but a constitutive force inherent in the narrative
structure and aesthetic system [15].

Transmedia work of this sort widens opera’s horizon by rethinking how perception is staged.
Immersive systems braid seeing, hearing, and touch so the auditorium stops behaving like a one-way
channel; spectators are pressed into service as co-present agents. In teamLab’s staging, selected cues
accept inputs from audience devices, letting viewers nudge or join onstage visuals in real time. The
exchange does not merely decorate the frame; it punctures it. What used to be the “fourth wall”
becomes a membrane, and the evening reads as a more open theatrical encounter [16].

Reception-wise, the shift alters the contract between work and witness. The contemplative model
—distance, stillness, a gaze that surveys—has long anchored operatic appreciation. Immersive
practice, by contrast, builds a situation of co-presence: bodies are wrapped by sound fields and light
fields, and attention is distributed across action, orientation, and choice. The audience does not stand
outside the object but helps maintain it, a posture that belongs to digital culture’s default habits and
may force a rethink of what opera is for and how it signifies today [17].

The production also tests how technology can carry feeling. Data visualization, live graphics, and
responsive systems give inner states something to inhabit: colors thicken, lattices flex, and signals
swell or thin as characters commit, doubt, or withdraw. The result is a mode of “emotional
visualization” in which affect is not only heard in voice and harmony but traced in material signs. In
that sense, the work proposes a lens for the present: emotions can be sampled, pictured, and—within
limits—shared.

From the standpoint of the philosophy of technology, those gains come with questions worth
leaving open. What does it mean for a system to “capture” feeling, and how close can such capture
come without flattening texture? Does making affect legible through data deepen experience or
drain it toward what is easy to display? And if technique helps us express more, does it also change
what we count as emotion in the first place? There are no quick verdicts here, but teamLab’s
Turandot furnishes the room in which such questions can be asked aloud.

Most importantly, by introducing sci-fi elements, teamLab has elevated Turandot from an
Oriental-themed love tragedy to a forward-looking fable about the current situation of human beings
in a technological society. It reminds us that the future of opera may not lie in faithfully restoring



traditional forms but in reactivating the latent modernity and universality in classic texts through
technical media. According to this creative thinking, classics are no longer sealed heritage but
dynamic texts that can be repeatedly reinterpreted and activated.

From the perspective of cultural inheritance, it provides a new way to address the tension
between tradition and innovation. Instead of simply preserving tradition or blindly pursuing
innovation, it maintains the vitality and practicality of traditional art forms in the new cultural
context through creative evolution and developmental inheritance [2]. teamLab's Turandot shows
that respecting tradition does not mean repeating traditional models, and innovation does not mean
negating tradition. Truly valuable artistic innovation often occurs in the collision and
communication between tradition and innovation.

This transmedia practice also faces challenges and criticisms. Some people worry that technology
may overwhelm art, and visual effects may weaken the depth of music and drama. Others question
the replicability and sustainability of such high-tech productions, as not every opera house has the
ability to undertake such complex and technology-intensive productions [15]. These criticisms
require us to carefully consider, reminding us not to overlook the essence of art and sustainability
issues while embracing technological innovation.

6. Conclusion

Turandot co-created by teamLab and the Grand Théâtre de Genève has achieved an innovative
transformation of the classic opera through cyber aesthetics and digital interactive technology. Its
significance lies not only in the technological innovation in visual and auditory fields but also in re-
encoding the traditional narrative into a contemporary fable echoing the technological society
through a sci-fi imagination [14].

This production has successfully proven that there is abundant dialogue space between classic
opera and contemporary digital technology. With the intervention of techno-art, traditional art forms
can gain new vitality and contemporary significance, and establish new connections with
contemporary audiences while retaining core artistic values. In this process, technology is not a
threat to tradition but a catalyst for its new development.

From a broader cultural perspective, teamLab's Turandot represents a noteworthy trend in the
development of contemporary art: the transformation of technology into aesthetics and aesthetics
into technology [11]. In this trend, technology is no longer a purely instrumental tool but an
indispensable part of aesthetic expression; art is no longer a purely humanistic realm but a hybrid
practice deeply intertwined with technology. This trend not only changes the production and
reception methods of art but may also redefine the concept and boundaries of art itself.

This innovation also brings new challenges and problems: How to maintain the musical essence
of opera during technological innovation? How to avoid technology becoming a superficial gimmick
and truly serve artistic expression? How to reconcile the different expectations of traditional and
emerging audiences? These issues need to be continuously explored in subsequent creative practices.

teamLab's Turandot has marked a direction full of possibilities. In this direction, opera art has
shown its strong inclusiveness and evolutionary ability, and also provided a reference path for the
contemporary transformation of other traditional art forms. At a time when technology is constantly
transforming the form of artistic expression, such transmedia practices indicate that performing arts
will move towards a more open, interactive, and philosophically reflective direction in the future.

Future research can further explore the reception effects and aesthetic experiences of such
transmedia operas, and use comparative research to explore the similarities and differences of
similar experiments in different cultural contexts. The dialectical relationship between technological



development and artistic expression is also a theoretical issue worthy of long-term attention. With
the continuous advancement of technologies such as VR, AR, and artificial intelligence, the digital
transformation of opera art may present a more diverse situation, which is both promising and
worthy of critical exploration.
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