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Figure 1: LED Wall Lab performance with visitors in the film studio. © Steven M. Schultz | ADK

Abstract

This paper presents an interdisciplinary curriculum framework—the
LED Wall Lab (LWL)—designed to integrate Extended Reality (XR)
technologies into performing arts education through structured
collaboration between a school of performing arts and a partner
film school. We argue that this integration yields artistically and
pedagogically distinct outcomes that neither discipline achieves
alone, provided that the performer’s body remains the central dra-
maturgical force around which digital media is organized. Over
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three iterations of the workshop (2023-2026), interdisciplinary stu-
dent teams composed of acting, directing, dramaturgy, and media
production students developed more than 15 performances em-
ploying LED walls as interactive scenographic environments. We
present the curriculum design, analyze student feedback, discuss a
notable case study in inclusive performance involving a non-sighted
performer, and reflect on the constraints and future potential of
digitally enhanced theatre. Our findings suggest that XR technolo-
gies—particularly when embedded in real-time, improvisational
workflows characteristic of the performing arts—offer a productive
site for rethinking the relationship between embodied performance
and digital scenography.
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1 Introduction

The development of new artistic formats in the performing arts has
been inseparable from technological innovation since ancient Greek
times, more than 2,500 years ago. Greek theatre spaces served mul-
tiple civic functions beyond dramatic performance, since festivals
lasted only a few weeks each year, necessitating modular architec-
tural designs adaptable to different purposes [13]. Mechanically,
Greek theatre already employed sophisticated stage technology,
including cranes that lifted actors above the stage building for deus
ex machina effects [2]. Roman engineering extended these capabil-
ities further: basins placed in the orchestra enabled the flooding
of arenas for staged naval battles, known as naumachiae [2]. The
institutional rise of Christianity led to the closure of dedicated the-
atrical venues, though performative practices persisted and were
revived in subsequent periods [2]. A decisive shift occurred in
the 16th century with the development of the Italian perspective
stage, which enabled illusionistic scenographies through central-
perspective painting. This innovation was subsequently refined
into the backdrop stage, where framed scenic images could be ex-
changed during performance [5]. Theatre proved to be an early
adopter of electrical technology: the theatre in Brno became the
first on the European continent to use electric lighting in 1882,
followed by the Residenztheater in Munich one year later [12]. In
1896, the revolving stage—a technology originating in 17th-century
Japanese theatre [14]—was introduced to European staging in a
new production of Mozart’s Don Giovanni [18]. Electricity did not
merely replace oil and gas lighting; it enabled fundamentally new
dramaturgical possibilities. In 1902, Mariano Fortuny’s textile dome,
illuminated by colored indirect light from arc lamps, created an
artificial sky at the back of the stage. This "System Fortuny" re-
quired the concurrent development of front-lighting techniques
and spotlights, since its bright concave surface reduced actors to
silhouettes [12]—a case in which one technological innovation ne-
cessitated another. With the emergence of cinema, practitioners
such as Vsevolod Meyerhold and Erwin Piscator integrated moving
images into theatrical staging, embedding the screen within the
dramaturgical structure of the mise-en-scéne [15]. Today, Virtual
Production (VP) and high-resolution LED displays represent the
latest in this lineage of technological integration. In the context of
this paper, the most relevant aspect of VP is the rendering of virtual
environments on LED walls, enabling real-time creative feedback
by eliminating the temporal separation of post-production. Fueled
in part by the constraints of the global pandemic (2019-2022), VP
has become an established production method in film and live enter-
tainment. Institutional theatres are beginning to experiment with
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these technologies to rethink staging practices, yet as of 2026, very
few possess modular LED systems, and performing arts schools
generally lack the financial resources to acquire both the hardware
and the technical expertise required to teach emerging practition-
ers how to work within VP pipelines. Conversely, film production
workflows built around VP stand to benefit from the pragmatic,
improvisational methods characteristic of theatre, where produc-
tions are typically rehearsed within six to eight weeks—only part of
which is spent on the actual stage with its full technical affordances
(lighting, sound, video, stage machinery, props).

This paper addresses that gap. We present the LED Wall Lab
(LWL), an interdisciplinary workshop format developed through a
campus collaboration between the Academy for Performing Arts
(ADK) and the Carl Laemmle Institute for Research and Media
Innovation (CLI) of Filmakademie Baden-Wirttemberg. Held three
times between December 2023 and January 2026, the LWL brings
together students from acting, directing, dramaturgy, motion design,
interaction design, and technical directing to explore the LED wall
as a scenographic co-performer rather than a mere backdrop. We
situate this work within a broader curricular effort—a seminar on
Theatre and Digital Technologies—that has been offered since 2021
as a bi-weekly seminar of six teaching hours and provides the
conceptual foundation for the LWL.

Our central argument is twofold. First, the improvisational, body-
centered, and deadline-driven working methods cultivated in per-
forming arts training are not merely compatible with XR technolo-
gies but represent a form of embodied knowledge that productively
complements the technically specialized workflows of media pro-
duction. Second, the integration of digital technologies in the per-
forming arts must be guided by a dramaturgical imperative: the
performer’s body must remain the constitutive medium of theatri-
cal experience, with technology organized as a means to support
and intensify the live event rather than supplanting it.

2 Motivation and Theoretical Framework

A significant body of artistic work at the intersection of theatre
and digital technology has emerged from individual practitioners
who acquired programming skills autodidactically [11]. While this
bottom-up approach has yielded innovative results, it often lacks the
systematic, interdisciplinary foundation that institutional education
can provide. The collaboration described in this paper addresses this
gap by creating structured curricular formats in which the distinct
languages, production methods, and creative processes of perform-
ing arts and media production are actively aligned. The theoretical
foundation for this work draws on Erika Fischer-Lichte’s concept of
the autopoietic feedback loop: the performing arts are constituted
through the bodily co-presence of performers and audiences, gen-
erating meaning through their mutual, emergent interaction [6].
The performer’s body—in its liveness, vulnerability, and capacity
for transformation—is therefore not one element among many but
the constitutive medium of theatrical experience. From this posi-
tion, digital technologies must be understood not as autonomous
aesthetic agents but as means that serve the theatrical event and
its dramaturgical logic.

This theoretical commitment has practical implications for cur-
riculum design. In spoken theatre training, the dramatic text and its
interpretive dimensions remain central. Digital tools must therefore
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be integrated in ways that preserve and intensify the performer’s
presence rather than displacing it. At the same time, the pragmatic
competencies cultivated in performing arts training—improvisation,
adaptability, rapid iteration under pressure, and the capacity to
maintain artistic coherence within severe constraints—prove highly
productive in digitally augmented production contexts. Because
premieres constitute non-negotiable deadlines, theatre makers de-
velop embodied problem-solving skills that complement the more
resource-intensive, technically specialized workflows of media pro-
duction.

The seminar on Theatre and Digital Technologies, led by Digital
Dramaturg Ilja Mirsky (first author of this paper) since 2021 and,
since September 2024, together with Caspar Weimann, Professor
of Acting at ADK and co-initiator of onlinetheater.live, provides
the conceptual scaffolding for the LWL. Students acquire founda-
tional skills in incorporating digital technologies—including AL XR,
progressive web applications, and social media staging—to develop
performing arts practices for the age of digitalization. The LWL
functions as the seminar’s applied laboratory, fostering reflective
and meaningful integration of these technologies.

Figure 2: Left to right: highly complex pool scenes from
1926 Metropolis (Horst von Harbou, Wikipedia) and 2022
Der Schwarm (© ZDF / Beta Film — DER SCHWARM), full
creative control returning to the film set through Virtual
Production.

3 XR and Virtual Production: Context for the
Performing Arts

Film as an art form has its roots in theatre and emerged in the late
1890s. Since then, it has evolved through successive technologi-
cal advancements—from black and white to color, silent to sound,
2D to stereoscopy. Computer Generated Imagery (CGI), Visual Ef-
fects (VFX), and 3D Animation have significantly advanced digital
imagery and with it the potential to suspend disbelief in modern
cinema and episodic content. Concurrently, interactive techniques
driven largely by innovation from the games industry and advances
in GPU hardware have allowed filmmakers to rethink established
creation pipelines. Virtual Production describes a collaborative and
interactive digital filmmaking process that begins with virtual de-
sign and digital asset development and continues in a nonlinear
process throughout production [16]. Fueled by the restrictions of
the global pandemic (2019-2022), Virtual Production left its niche
and became an established production method capable of immers-
ing a film set in any virtual environment. The key advancement is
real-time control over all creative parameters without the temporal
separation of a post-production process. Virtual Production thus
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reinstates a mode of working in which all creative departments
receive direct feedback on set—a collaborative immediacy that char-
acterized early filmmaking before the separation of production and
post-production (see Figure 2).

Virtual Production is embedded within the broader framework
of eXtended Reality (XR), which encompasses Mixed, Virtual, and
Augmented Reality. While LED walls with virtual backgrounds
are a common VP application, XR technologies are also used to
plan and pre-visualize film shoots and their technical constraints
without requiring full studio installations. In our collaboration
between schools, we have identified XR technologies as holding
the largest potential for innovation in digital theatre, precisely
because of their non-linear nature. Theatre is notoriously improvi-
sational—performers and crews must respond to ad hoc situations
in real time. XR, when configured as a real-time environment, is
well suited to accommodate such demands. However, the techni-
cal complexities of these systems should not be underestimated.
The film school’s dedicated course in Technical Directing trains
students in precisely these aspects, and its research department
has been engaged in Virtual Production since 2007, participating
in multiple regional and international projects. In early 2013, this
research group collaborated with CREW, a pioneering art company
founded by Eric Joris in 1990 that explores embodied Virtual and
Mixed Reality through performance, to investigate how real and
virtual spaces can merge in theatrical experiences [4], [3].

Performance capture—the digital recording of a performer’s body
movements and facial expressions to drive a digital puppet or like-
ness—has had massive impact on film and VFX over the past 20
years [17]. These capture technologies also hold manifold opportu-
nities for performing artists working within XR installations.

Finally, recent advancements in Machine Learning and Genera-
tive AI must be acknowledged. These systems have already begun
disrupting content creation workflows and will likely require us
to rethink our understanding of intellectual property and copy-
right. However, they cannot replace the experience and interaction
between real humans in a physical environment—as in a theatre
play. It therefore appears plausible to welcome new technologies
for the potential they offer in enabling new artistic expressions and
experiences.

Figure 3: Performer and LED wall content merging as bodily
movement and digital imagery mutually influence each other.
© Steven M. Schultz | ADK
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4 Curriculum Design

A central pedagogical challenge in designing the LWL curriculum
lies in guiding students to conceive of the LED wall not as an
illustrative surface but as a conceptual agent—a medium with its
own logic that actively participates in the dramaturgical structure
of the performance. Students must engage with the media-specific
affordances of the wall and develop concepts that respond to both
its possibilities and its constraints, particularly given the limited
setup and rehearsal time available.

The technical scenarios accessible within the LWL—body track-
ing via depth-sensing cameras, live 3D environments rendered in
a real-time engine, pre-recorded video content suggesting spatial
extension or mirroring, and the wall as a flat video surface—each
imply distinct dramaturgical relationships between performer, dig-
ital content, and audience. The curriculum is designed to make
these distinctions explicit as part of the conceptual development
process. Students are divided into groups of five to six, typically
consisting of a director, a dramaturg, several acting students, and
technically skilled students from the Filmakademie, who participate
on a voluntary basis. The process begins with a basic interactive two-
hour introduction to Unreal Engine, followed by engagement with
theatre-historical and game-design approaches to media-specific
storytelling. Students also discuss and critique artistic use cases
of VP based on example videos from professional and research
contexts. This process of developing artistic concepts lasts up to
two months, with the biweekly seminar on Theatre and Digital
Technologies serving as a central meeting point for critically and
dramaturgically sharpening the concepts and identifying pragmatic
solutions.

For the most recent iteration (2026), the curricular framework
was structured around the talkshow format as a shared point of
departure. This choice was deliberate: the talkshow offers a rec-
ognizable framing device that establishes immediate legibility for
audiences while simultaneously centering the interaction between
performers and spectators as its constitutive element in a media-
tized environment questioning concepts of liveness [1]. Students
were compelled to consider how the LED wall could transform, sub-
vert, or extend the communicative dynamics of a format predicated
on direct address, liveness, and audience complicity. The choice
also introduced a generational dimension: for younger students, the
classical television talkshow is already a partially obsolete cultural
reference, raising productive questions about how inherited media
formats are remediated through digital scenographic technologies
on a theatrical stage.

4.1 Technical Constraints and Their
Pedagogical Function

The LWL operates under significant technical and infrastructural
constraints. Each group has a maximum of two hours with the
LED wall, including setup. No professional playout technology is
available; the film studio housing the wall offers only minimal pos-
sibilities for theatrical lighting, sound design, or set construction.
One characteristic workaround illustrating the degree of improvisa-
tion required is the use of standard presentation software, resized to
match the wall’s resolution of 3840 x 1536, as a pragmatic means of
sequencing video content in the absence of dedicated media server
software.
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These constraints, while limiting artistic complexity, simultane-
ously foreground the improvisational working methods central to
our argument. Performing arts students are compelled to develop
creative solutions under conditions of scarcity that parallel the re-
source limitations frequently encountered in professional theatre
production. The technology must function on a plug-and-play basis,
immediately deployable, which narrows the range of applications
but sharpens the focus on dramaturgical intentionality.

4.2 Student Responses

The LED Wall Lab 2026 involved 23 participants from both insti-
tutions: 20 performing arts students (12 acting, 4 directing, and 4
dramaturgy) and 3 students from the partner film school. Following
the workshop, structured feedback was collected through a quali-
tative peer-feedback review in which participants reflected on the
collaborative process, the artistic outcomes, and the pedagogical
format. Students regarded the LWL as a valuable opportunity to
engage with practical questions of artistic production at the in-
tersection of theatre and digitality. They particularly appreciated
the relatively open structure that allowed creative experimenta-
tion early in their studies. The collaboration with film production
students was seen as holding significant potential for interdisci-
plinary work. However, participants noted that the informal, ad
hoc nature of cross-institutional coordination created implemen-
tation difficulties: concepts developed in early phases sometimes
proved too technically ambitious, while film production students
lacked institutional incentives to invest time in the project along-
side their own curricular obligations. Students expressed a strong
desire for the LWL to be established as a formally shared seminar
across both institutions, ensuring that expertise from both disci-
plines is present from the outset. Additional feedback emphasized
the need for extended block seminar formats (rather than biweekly
sessions), access to the physical LED wall setup prior to the con-
ceptual phase, and greater freedom to form teams based on interest
in specific technologies—such as motion capture, Al, or LED wall
scenography—rather than adhering strictly to conventional role
divisions.

4.3 Case Study: From Classroom to Professional
Venue

One notable outcome of the broader seminar framework is a project
by ADK theatre directing alumna Alessa Bollack, which exemplifies
how the pedagogical structure can catalyze sustained artistic re-
search beyond the classroom. Originally conceived as a monologue
employing live motion-capture technology on stage, the project
evolved into a speech-based Al grief-tech performance that inte-
grates live Al storytelling and real-time avatarization into a theatri-
cal staging based on a canonical dramatic monologue. Its iterative
development across multiple professional venues—including the
Performing Arts and Digitality Festival at Wiesbaden State The-
atre, Stuttgart State Theatre, Meiningen State Theatre, and the
Week of Young Actors of the German Academy of Performing
Arts—demonstrates how an initial encounter with digital technolo-
gies within a structured educational setting can generate artistic
projects that continue to develop across professional contexts, pro-
gressively deepening the integration of digital dramaturgical meth-
ods with the embodied, text-centered traditions of spoken theatre.
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5 Inclusion: The LED Wall as Dramaturgical
Amplifier

The LWL reveals significant and, we argue, underexplored poten-
tial for inclusive performing arts practice. In a performance devel-
oped during the January 2025 iteration involving a non-sighted
acting student, the LED wall functioned as an amplification and
transformation device for bodily movement, translating physical
interactions into a spatially expanded scenographic dimension.

The high intensity of light and color emitted by the wall
proved particularly effective in transforming haptic encounters
between performers—touch, proximity, gestural contact—into visu-
ally powerful scenic events that integrated the body into a spatial-
dramaturgical whole. Real-time Time-of-Flight (ToF) depth-sensing
technology captured and enlarged physical interactions on the
wall’s surface, effectively turning the LED wall into a dramaturgical
magnifying glass: subtle corporeal gestures that might otherwise re-
main imperceptible to an audience were scaled up, rendered visible,
and embedded within the digital scenography.

This application demonstrates a critical finding: the intersec-
tion of digital technology and embodied performance can open
new modes of theatrical expression that are not merely compen-
satory but aesthetically generative. The non-sighted performer’s
heightened sensitivity to touch and spatial proximity—qualities
cultivated through embodied training—became dramaturgically
central rather than peripheral when amplified through the LED
wall. Rather than "compensating” for a disability, the technology
revealed new expressive capacities that expanded the dramaturgical
vocabulary available to performers with diverse sensory abilities.
This outcome supports our broader argument that XR technologies
are most productive when organized around the performer’s body
as the central dramaturgical force.

Further research is needed to systematically investigate how
depth-sensing, motion-tracking, and LED wall technologies can
be designed and configured specifically for inclusive performance
practices, and how such configurations might inform accessibility
standards for digitally enhanced theatre more broadly.

Figure 4: Live motion tracking of a visually impaired acting
student using an Azure Kinect camera, with the performers’
movements visualized as converging light beams on the LED
wall during the LED Wall Lab 2025. © Steven M. Schultz | ADK
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6 Sustainability Considerations

As outlined in Section 3, the film school’s research department has
advanced its capabilities in exploring current production trends in
realistic environments, and the collaboration with the performing
arts academy can directly benefit from this background. During re-
cent years, a rising discussion on sustainability across all domains
has emerged, and the performing arts are no exception: theatre
institutions and stage design practitioners are increasingly examin-
ing the ecological footprint of set construction, material use, and
energy-intensive technologies such as LED installations and stage
machinery.

Within film production, ecological and economic sustainability
has become a major focus of investigation at the research group.
A first-of-its-kind report compared the energy demands of Vir-
tual Production with traditional offline rendering, predicting up
to two-thirds energy savings [8]. These findings were soon cor-
roborated by a variety of subsequent investigations [10]. A further
study researched different image synthesis methods for use in VFX,
including a quality assessment with diverse target audiences [7].
These reports have clearly demonstrated extensive potential for
reducing energy budgets through intelligent use of technology.

How these findings translate to theatrical applications remains
an open question. Theatre presents a distinct use case: LED walls
may operate across extended rehearsal periods and multi-week per-
formance runs rather than discrete shooting days, and the energy
profile of real-time rendering in a theatrical context—where content
may be interactive and variable rather than pre-composed—has not
yet been systematically assessed. Connecting the existing sustain-
ability research from film production with the emerging discourse
on ecological responsibility in stage design constitutes a priority
for future investigation.

Figure 5: Two performers interacting with live motion cap-
ture using a Kinect camera and an LED wall during a Dadais-
tic performance within a talk-show performance format. ©
Steven M. Schultz | ADK

7 Summary and Future Work

The presented work emerged from initial experiments and resulted
in a concrete curriculum design to further explore the intersection
of theatre and digital technologies. It embraces performing arts and
the potential of staging theatre beyond physical presence alone,
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specifically in technologically enhanced environments and spaces.
Creative vision and individual performance remain the key aspects
and are not replaced by or in competition with technology. The
continued workshop format appears of highest interest for students
and the teaching body of both institutions.

The inclusion findings presented in Section 5 represent what we
consider the paper’s most forward-looking insight: the use of the
LED wall as a dramaturgical amplifier for a non-sighted performer
suggests that XR technologies can expand the expressive vocabulary
of theatre in ways that are aesthetically generative rather than
merely accommodating, especially when the performer’s embodied
presence becomes the foundation for digital dramaturgical practice.

Current technological capabilities have the potential to re-merge
theatre and film at the point where they diverged (see Figure 2).
XR and real-time technologies can play an essential role in this
convergence, extending performance beyond a single physical space
into a variety of augmented, virtual, and semi-virtual environments.

Beyond its function as a scenographic tool, the LED wall also
opens a productive space for engaging with broader societal ques-
tions within the performing arts curriculum. Issues of ecological
sustainability—how energy-intensive digital technologies can be
deployed responsibly in theatre production—can be explored practi-
cally and critically through the workshop format. More fundamen-
tally, the LED wall foregrounds questions about the role of digital
technologies in our societies and the evolving relationship between
body and technology. As Gabriele Klein has argued, digitalization
transforms not only how bodies are represented but how corporeal
proximity, distance, and touch are experienced and negotiated in
everyday life [9]. The LED wall, as a medium that simultaneously
amplifies and mediates the performer’s body, offers a concrete site
for investigating these tensions within the embodied, relational
context of live performance—making them not merely theoreti-
cal concerns but material for artistic research and dramaturgical
experimentation.

Future work will focus on formalizing the LED Wall Lab as a
shared seminar across both institutions, developing systematic eval-
uation methodologies for interdisciplinary XR-theatre pedagogy,
and investigating the sustainability implications of LED wall use in
theatrical—as opposed to film—production contexts. Moreover, the
questions of corporeal mediation raised by the workshop format
suggest a broader research trajectory: how digital scenographic
technologies reshape the conditions of bodily co-presence that
constitute the theatrical event.
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