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Cultural Technologies

Cultural Technologies: Robots and Artificial Intelligence in the Performing Arts presents a diverse range of perspectives from leading scholars and artists on contemporary performing arts practices that engage with robotic and AI (artificial intelligence) technologies.

In Part One, “Robot/AI Cultures and Performing Arts Practices,” contributors discuss how cultural understandings of robots and AI influence the audience’s reception of performance works that feature such technologies and inspire artistic innovation. The chapters in Part Two, “Performing Arts Cultures and Robots/AI Developments,” explore how theories and practices of the performing arts can engender critical dialogue on matters of cultural difference concerning culturally non-specific (though implicitly Western) framings of robotic and AI technologies within science and engineering contexts.

Reorienting the conversation around robotics and AI in the performing arts to place culture at its centre, Cultural Technologies: Robots and Artificial Intelligence in the Performing Arts offers thought-provoking analyses for advanced undergraduates, researchers, and performing arts practitioners interested in the relationships between music, theatre, and dance, and cutting-edge robotic and AI technologies.

Dr. Yuji Sone is a senior lecturer in the Department of Media, Communications, Creative Arts, Language and Literature at Macquarie University, Australia. His research has focused on the cross-disciplinary conditions of technologised performance.

Dr. Richard Savery is a developer of AI and robotics, using music and creativity as a medium to programme better interactions, understandings, and models. He is currently a research fellow at Macquarie University, Australia, developing new robotic musicians. His current research focuses on the creation of a new drumming and rapping robot, as well as robots painting to music and musical captcha.
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Part One Robot/AI Cultures and Performing Arts Practices





1 Introduction New Conversations across the Performing Arts

Yuji Sone

DOI: 10.4324/9781003475972-2

This book explores the impacts of robotic and AI technologies on performance practices, highlighting the cultural contexts for the respective languages of music, dance, and theatre. When we speak of culture in this book, we are concerned with a culture’s accumulated shared knowledge and stored information that binds people together within that culture and potentially beyond the confines of nationality. The aim of this book is to investigate how robotic and AI technologies, when they are used in music, dance, and theatre, shape or influence existing performing arts languages in a given culture. We are also interested in the other side of this question: How do music, dance, and theatre shape the translation, transference, and adoption of robotic and AI technologies? According to literary scholar Stephen Greenblatt, “creative metissage,” a French term meaning syncretic processes, mixing, and hybridity arising from cultural and artistic encounters, ignores persistent forces for protecting boundaries and cultural impulses towards fixity (2009, 1). The varied discussions in this book’s chapters likewise emphasise how “texts, images, artifacts, and ideas are moved, disguised, translated, transformed, adapted, and reimagined” (Greenblatt et al. 2009, 4). In fact, robotic and AI technologies, which, from some science and engineering perspectives, might see themselves as culturally agnostic products of science, not only bring attitudes, assumptions, and even embodiments across cultural boundaries but act as agents or catalysts for further productive cultural “metissage.” Starting from this positive argument for the mixed results of cultural encounters, the contributors in this book, a mix of theorists, practice-based researchers, and an artist examine the contexts and occurrences of specific works as case studies to illuminate the way that robots and AI are understood in a culture, as expressed in terms of the performing arts. As such, the book focuses on some key modalities of the performing arts (theatre, music, dance, and opera), placing them at the centre of discussions about robotics and AI in relation to culture rather than beginning with the technologies themselves, as in the dominant debates on robotics and AI. Part of our enquiry in this book involves considering how (sub)cultures of artistic practices actively and critically engage with robotics and AI.


Some Key Concepts in This Book

It is useful at this point in our framing of this book to consider “cultural technologies.” Media and communication scholar Göran Bolin’s Cultural Technologies: The Shaping of Culture in Media and Society (2012) discusses emerging media technologies in “cultures of technology” in which daily lives are infused with technologies (2012, 2). For Bolin, media cultural technologies are the tools that allow one to select, store, or edit the information “by which culture is formed, reproduced or changed” while culture and technology interact with each other in structuring and being structured (2012, 8). In this book, we keep such dialectic forces within the structured formats of the performing arts in mind, focusing on emerging technologies of robotics and AI. We investigate interactions between cultural languages of the performing arts, i.e., performing arts iteratively shaped by and shaping a given culture, and artistic adaptations of robotics and AI, which also involve iterative modes of reception and sharing of forms and modalities.

As we have indicated above, this book aims to bring perspectives from the performing arts “cultures” as they encounter technology forward, rather than start with the technology, per se. Having said that, it is necessary to indicate that analyses of these technologies have not ignored culture, the interface between technology and the arts, or technology and creativity. Researchers outside the creative arts in more recent years have been examining notions of “creativity” in a broader context. From scientific perspectives, several studies have analysed the relationship between creativity and technology, such as Du Sautoy (2019), Veale and Cardoso (2019), Miller (2014, 2019), and Varela (2021). As AI technologies have become very sophisticated, arts practices utilising technology can be regarded as a field of research for varied disciplines. In The Creativity Code: Art and Innovation in the Age of AI (2019), mathematician Marcus Du Sautoy discusses AI through a frame of relationality between humans and machines, positing art and mathematics as games that require creative intelligence. Computer scientists Tony Veale and F. Amílcar Cardoso posit their study of creativity as a branch of scientific study of artificial intelligence in Computational Creativity: The Philosophy and Engineering of Autonomously Creative Systems (2019). Narrowing the focus of his previous book Colliding Worlds: How Cutting-Edge Science Is Redefining Contemporary Art (2014), which discusses how aesthetic works can be produced at the nexus of science and art, in his book The Artist in the Machine: The World of AI-Powered Creativity (2019), science historian Arthur Miller surveys creative endeavours with AI technologies including practices in visual art, music, text, and musical theatre, and looks at positive possibilities in creative use of such technologies. Web developer Miguel Escobar Varela’s Theater as Data: Computational Journeys into Theater Research applies uses of computational methods, such as statistical analysis and data visualisation, to theatre disciplines, highlighting tensions in such interdisciplinary approaches of the digital humanities (2021). The chapters in this book, on the other hand, deploy specific contextual frames for current practices and related discussions on the use of AI and robotic technologies within selected disciplines of the performing arts.

This book also moves away from broader views of “art” and its intrinsic relationships with technology within wider creative contexts in humanities as in existing studies such as McCormack and D'Inverno (2012), Broadhurst and Price (2017), Zylinska (2020), Audry (2021), Bown (2021), or Filimowicz (2023). Before the current AI boom, the combined themes of computer, art, music, and creativity were already explored in Computers and Creativity (McCormack and D'Inverno 2012) by artists and researchers in computing Jon McCormack and Mark d’Inverno. Performance studies scholar Susan Broadhurst and researcher in Human-Computer Interaction (HCI) Sara Price’s Digital Bodies: Creativity and Technology in the Arts and Humanities (2017) explores possibilities of creative engagement with technology, covering diverse themes such as the performing body, HCI, fashion, museum, and medical simulation. Similarly, a positive vision for the use of AI in the visual arts, installation art, and performance art is highlighted in Art in the Age of Machine Learning (2021) by transdisciplinary artist-researcher Sofian Audry. Music video maker and researcher Michael Filimowicz’s AI and the Future of Creative Work: Algorithms and Society (2023) discusses the emerging hybridised nature of creative practices and industry practices with computer and digital technologies. From a practitioner’s point of view, musician and musicologist Ollie Bown discusses the impacts of automation and computational creativity through generative technologies concerning art and music from multidisciplinary perspectives, including computer science, psychology, and creative art research (2021). Media artist and scholar on new media Joanna Zylinska, on the other hand, engages with “AI art” with the view that human creativity is “partly computational,” critiquing corporate technology-driven visual artworks as foreclosing critical engagement (2020, 54). The focus of our book is deliberately narrower than these existing book-length publications on artistic creativity and cutting-edge technologies of robotics and AI, seeking to highlight cultural inflections in these performing arts practices with robotic and AI technologies.

Focusing on technology-based artworks in performing arts settings, the current book differs from books about interactive art, new media art, or performance art that utilise sophisticated media technologies with algorithms and automated systems. These forms have been examined in Leonardo publications (Cubitt and Thomas 2013; Rinehart and Ippolito 2014; Broeckmann 2016; Penny 2017). A similar approach is deployed in Robots and Art: Exploring an Unlikely Symbiosis (Herath, Kroos, and Stelarc 2016), which examines contemporary robotic art, reflecting viewpoints of artists, engineers, and scientists. As well, sound art and the visual arts are discussed in Cultural Robotics: Social Robots and Their Emergent Cultural Ecologies (Dunstan et al. 2023). With an emphasis on social robotics, the evolving technological environments for sound art and the visual arts are discussed as “cultural ecologies” that include practices outside the creative arts disciplines. While sound is the key medium of enquiry in Sound and Robotics: Speech, Non-verbal Audio and Robotic Musicianship (2024) by Richard Savery, its focus is on “sound out from the robots” in their interaction with humans (2024, 2). These publications highlight strategic arguments for technology-based arts’ intersection with disciplines of HCI or HRI (Human-Robot Interaction), interdisciplinary research fields, combining enquiries of philosophy, anthropology, sociology, psychology, cognitive sciences, biology, or ethology. This collection, in contrast, brings in authors who deploy tools of musicology, theatre studies, and dance studies, while referring to other disciplines, to examine works within the frames of the performing arts that separate the audience from the performer on the stage.

Rather than broadly situating creativity and contemporary technologies in the contexts of media, science, philosophy of art, media art, or the visual arts, this book stresses the viewpoints of practitioners in the performing arts. The case studies in this volume examine the nature of events that interact with robotics and AI technologies within performance frames that foreground their relevant disciplinary language(s). In other words, the authors address the challenges faced by the works’ creators that are specific to the performing arts when a work engages with robotics and AI technologies. Therefore, critical questions such as these are necessarily considered:


	Debates on robotics and AI have tended either to celebrate or condemn the advancement of robotic and AI technologies, eliciting responses such as hope or fear. Can discussions in music, dance, or theatre avoid such gross generalisations if they choose to focus on these technologies and the cultural context in which such technologies are presented?

	On the other hand, how do the practices of a particular cultural context inform the use of robots and AI in the music, dance, and theatre of that culture? And, relatedly, what is at stake in the context of globalisation?

	Does the use of AI in music, dance, and theatre generate a reification of these art practices in a particular cultural context? For example, in the case of music, AI treats music as an end product, as opposed to musicking, referring to the more common and historically past idea that music is a process. Similarly, does AI only treat dance in terms of obvious patterns and forms rather than recognising a particular dance’s meanings in the context of culture?

	When the audience views robots on the stage, they may change their reactions according to presented narratives that contextualise these robots. Is it possible to see such adaptive changes as catalysing new understandings in the appreciation of performance by an audience that is witnessing the work precisely at the meeting place of the “language” for that artistic discipline and newer technologies’ contribution?


In the course of each chapter’s enquiry, this book highlights nuanced differences and the closeness between some performing arts practices when they are working with robotics and AI. This is another area that existing studies of music, theatre, and dance that utilise robotics and AI and have not explored: the interconnections and differences between performing arts genres in relation to their use of robotics and AI. The authors present their discussions in styles that are aligned with the standards and expectations of their own disciplines. Cultural Technologies: Robots and Artificial Intelligence in the Performing Arts offers a starting point for such conversations across the performing arts disciplines.

It is necessary to first discuss different paths that have been taken by scholars of music, theatre, and dance studies on themes of robotics and AI.

Music has had a long engagement with technology. For example, music theorist James Perone traces back the history of the relationship between music and technology to Pythagoras of ancient Greece and his tuning system, and then chronologically discusses historical technological developments of musical instruments, notation, and recording (Perone 2022). The contributors to Music and Technology in the Twentieth Century (Braun 2002) discuss notable developments in music in the 20th century such as the 45 RPM record, the tape recorder, and the synthesiser. Mark Katz, a scholar on music and technology, focuses on the significant impacts of recording technologies in his book Capturing Sound: How Technology Has Changed Music (2010). While previously the development of digital technologies and their effects on music attracted focused scholarly attention (Hugill 2012; Cresswell-Jones and Bennett 2015), research in the 2020s on music has concerned itself with artificial intelligence and robotics. For example, the authors in Handbook of Artificial Intelligence for Music: Foundations, Advanced Approaches, and Developments for Creativity (Miranda 2021) and Artificial Intelligence and Music Ecosystem (Clancy 2023) discuss the potentialities and implications of ever-developing AI technologies in music. With robotics, researchers in Musical Robots and Interactive Multimodal Systems (Solis and Ng 2011) focus on live performance and machine performers’ interactions that are presented to the audience.

However, these studies above take for granted that technology is culturally neutral. Timothy Dean Taylor in Strange Sounds: Music, Technology and Culture (2001) includes, in addition to a discussion of exploratory practices with new technologies, a critical analysis of the implications of digital technologies, seeing them as negatively affecting music globally. This book not only updates critical discussions such as Taylor’s by focusing on robotic and AI technologies but also explores underdeveloped discussions on the combination of music and robots as an approach that is inviting the emergence of new cultural products.

While there is an area of academic enquiry on theatre technologies, that is, relating to theatre architecture, scenography, and stage design, including puppetry and automation that examines historical and contemporary cases (Baugh 2013; Butterworth and Normington 2017; Oliszewski, Fine, and Roth 2018; Nawata and Dethlefs 2022), the main thrust for theatre and dance studies scholars in their recent scholarship on theatre technologies is to do with investigations of innovative uses of modern and contemporary technologies on stage. In relation to the historical avant-garde of the early 20th century, numerous book-length publications in theatre and performance studies in the new millennium discuss the development of theatre performance practices taking up digital media technologies (Giannachi 2004; Smith 2005; Berghaus 2005; Chapple and Kattenbelt 2006; Broadhurst and Machon 2006; Dixon 2007; Matthew Causey 2006; Giannachi 2007; Auslander and Auslander 2008; Birringer 2008; M. Causey, Meehan, and O'Dwyer 2015; Broadhurst and Price 2017; Broadhurst 2009; Salter 2010; Broadhurst and Machon 2009; Parker-Starbuck 2011; Klich and Scheer 2012). As the human body is often the focus of theatre and dance studies analyses, scholars discuss the intertwinement of the body with technologies. Scholars have used terms such as “liveness,” “cyborg,” “posthuman,” “virtuality,” “argumentation,” or “interactivity” to explain their investigations. In dance, on the other hand, there is a strong tendency to focus on the material human body and its movements in digital environments or in the context of HRI (Kozel 2007; Rosenberg 2012; Bleeker 2017; LaViers and Maguire 2023). The latest additions to the list of studies of theatre, performance, and dance are Deviations in Contemporary Theatrical Anthropology: New Myths and Performative Rituals between XR, Robots and AI (Fuoco 2024), The Routledge Companion to Performance & Technology (Bleeker and Shaw, forthcoming), Revealing Posthuman Encounters in Performance (Boselli and Lucie, forthcoming), and Performing Robots and AI Narratives: Misbehaving Machines (Shyldkrot, forthcoming), which update the debates in theatre, dance, and performance studies, including discussions on current uses of robotics and AI in performance practices. Just as for the discipline of music, cultural influences upon and the implications of the artistic use of robotic or AI technologies in works of theatre, dance, or performance are rarely the focus of academic enquiry and investigation.

------------------

Exploring a new approach that highlights aspects of culture in discussion of contemporary performing arts practices that engage with robotic and AI technologies, the chapters in this book are organised into two sections. In the chapters included in the first section, “Part One: Robot/AI Cultures and Performing Arts Practices,” contributors discuss how cultural understandings of robots and AI could influence the audience’s reception of performance works that feature such technologies as well as inspire artistic explorations in performance. In “Part Two: Performing Arts Cultures and Robots/AI Developments,” the chapters explore how theories and practices of the performing arts can contribute to, or could be used as a tool for, critical dialogue with often culturally non-specific (though implicitly Western) discussions of developments in robotic and AI technologies in science and engineering contexts.

In Chapter 2, as the initial discussion of Part One, Yaron Shyldkrot explores the creative potential of “glitches” in robotic performance. Western popular narratives of humanoids and androids usually highlight the differences between humans and anthropomorphic machines, such that the intertwined emotions of fear towards robots and the human desire to control them emerge through conflict. By analysing Rimini Protokoll’s performance works Remote X (2013) and Uncanny Valley (2018), Shyldkrot challenges established views of human-robot interactions in Western narratives. He highlights how deliberate technological imperfections disrupt assumptions around “flawless” robots, opening up new dramaturgical spaces where AI’s limitations become generative rather than restrictive. Introducing the theme of “malfunction” as a source of creative inspiration facilitates the reimagining of performance, opening new possibilities when robots deviate from expected norms.

The following two chapters present analyses of practice-based projects. In Chapter 3, Amit Rogel et al. discuss the “medusai” project under Gil Weinberg, the director of the Center for Music Technology at the Georgia Institute of Technology in the US. The project features a large-scale robotic sculpture that resembles the head of Medusa. It is a performance installation project in which uneasiness towards the figure of the robot is fused with affect relating to the myth of Medusa – a figure embodying both monstrosity and fascination in the West. In its multimodal performance presentations, the sculpture’s robotic arms pluck strings that are attached to the structure, generating melodies. As well, the work’s dance and music performers are able to pluck the strings to generate sound, while the machine responds through sound, light, and movement. Rogel et al. discuss how the project explores the dancers’ and musicians’ reactions of uncertainty and curiosity, as they then adapt their performances when interacting with the robotic installation.

Marina Hanganu in Chapter 4 shifts focus to the ethical and cultural dimensions of robots in caregiving roles, specifically in European contexts. The telematic theatre performance 2032 SMART-FAMILY (2022) utilises a cartoonish, cuddly image of a friendly assistive robot for audiences in Italy and Romania. Hanganu examines how social robots can mediate transnational family dynamics and caregiving, particularly among Romanian migrants in Italy. 2032 SMART-FAMILY underscores how robots based in community and family contexts of the future could both support and complicate cross-border family practices, offering a culturally nuanced view of care and automation.

Turning to the impact of AI on dance aesthetics, Chapter 5, by Tanvi Raghuram et al., investigates one role of AI in choreography and dance. The authors, a collaborative research team whose members come from the Social Brain Sciences Group at the Federal Institute of Technology, Zurich, Switzerland, and the Advancement and Research in the Sciences and Arts Foundation (ARISA) in Pune, India, discuss how AI-generated choreography shapes aesthetic preferences and audience responses. The authors explore the emotional impacts of cultural dispositions in collaboration between human dancers and AI performers. This chapter introduces a new way of evaluating dance by considering the broader cultural and cognitive implications of AI in dance, and how these technologies could potentially influence the evolution of dance’s disciplinary language(s).

Concluding the first section, Chapter 6 by Yuji Sone focuses on artist Keiichiro Shibuya’s android opera – a combination of advanced robotics and operatic performance. Shibuya employs the androids “Skeleton” and “Alter,” designed by noted Japanese engineers Hiroshi Ishiguro and Takashi Ikegami, as central performers in Shibuya’s operas Scary Beauty (2017) and Mirror (2022). These androids serve as reciters, singers, and conductors alongside live orchestras in works that explore themes of machinic otherness and the end of humanity. Sone critically examines Shibuya’s dramaturgical strategies, highlighting how his work navigates cultural biases to shape reception in both Japan and the West. Sone explains that the works deploy a type of orientalism within the Western tradition of the opera and utilise the robot’s “otherness” in order to leverage Japanese cultural expectations.

In Part Two, “Performing Arts Cultures and Robots/AI Developments,” contributors consider how works of music, theatre, or dance could provide productive yet critical frames on AI technologies in a given culture, highlighting translation, transference, and adoption.

Part Two begins with Chapter 7, in which Karl MacDorman utilises historical Japanese aesthetic theories of ningyō jōruri (Japanese traditional puppet theatre with storytelling and music, also known as Bunraku) with regard to the design of humanoid robots. MacDorman proposes relations between the theories of 17th- and 18th-century Japanese dramatist CHIKAMATSU Monzaemon and MORI Masahiro, a contemporary Japanese roboticist who became known for his discussion of the “uncanny valley,” offering insights into the design of anthropomorphic robots that balances human likeness with aspects of non-representational cultural resonance. Building on his past research concerning the phenomenon of the uncanny valley, MacDorman explores parallels between the traditional Japanese theory of puppetry and contemporary robotics.

In Chapter 8, Elizabeth Jochum et al. discuss how collaboration in an operatic work is transformative and can envelop participants, including people with non-art-related backgrounds, such as scientists and engineers. They refer to the ongoing Robot Opera (2017–) research project at the Centre for Research in Opera and Music Theatre (CROMT) at the University of Sussex in England, which explores machine performers’ potentiality when integrated with musical improvisation and puppetry. Jochum et al. also reveal the design restrictions of commercial robots when used in performance and highlight engineers’ limited experiences with the specific requirements of artistic creations. This chapter reflects on the broader implications of the presence of robots and AI on stage and how they provoke questions of “authentic” voice. This chapter considers how machines can engage in creative processes, traditionally the domain of human performers in the West, and how performing arts practices such as opera can drive new technological innovation.

The following two chapters in Part Two bring critical perspectives to applications of robotics and AI technologies with regard to dance and music. Chapter 9 by Amy LaViers adds a critical dimension to the book’s enquiry into the limits of robotic embodiment in performance, emphasising the importance of recognising cultural specificity when analysing movement and expression. LaViers presents the concept of a “body-language dictionary” AI tool for cataloguing human movement. Focusing on human bodily movement and gesture, LaViers explores how algorithms may be incompatible with cultural practices. She argues that, while AI and robotics might mimic human gestures and posture, they cannot fully capture the cultural or contextual meaning of bodily expressions.

In Chapter 10, Denis Crowdy and James Leach examine the impact of AI on music, particularly concerning voice, authorship, and ownership in the West. It offers a critical perspective on the protection of intellectual property rights over vocal works, referring to the Human Artistry Campaign (HAC). This campaign was launched by key music industry groups in the US, including the Recording Industry Association of America (RIAA) and the Recording Academy, at the South by Southwest (SXSW) Conference in Texas in 2023. AI technologies such as the audio deepfake are believed to exacerbate current issues regarding commercial notions of property and copyright for voice recording in music. HAC is concerned that, by dividing sound from its source, AI-generated voice disregards the unique and irreplaceable indexicality of human identity and embodiment. The authors explore such points within broader debates about the relationship between a human source, vocal sound, and place with reference to cultural music practices in Papua New Guinea, and in relation to conceptions of voice in HRI that function outside the established framework concerning intellectual property.

The book concludes with two chapters that discuss the wider creative potential of robotics and AI technologies in the performance of music, dance, and vocal works. Chapter 11, by Richard Savery et al., focuses on Keirzo, a drumming and rapping robot, and its public performances during 2023 at the Parramatta Lanes Festival in Parramatta, a satellite city of Sydney, Australia. Savery examines adults’ and children’s preconceptions and predispositions regarding robots and rap music, and how different demographics in Australia engaged with a “creative” robot musician. This chapter analyses how robotic performers can shape human-robot interactions in public settings, discussing how rap music culture may act as a “social lubricant” for robot-human interaction. Savery’s consideration of the role of cultural practices in the context of a festival may indicate ways in which the acceptance of robots in everyday life could be facilitated or hindered. Finally, in Chapter 12, writing from a deeply personal perspective, artist Janet Biggs presents an artist’s account of her work A.I. Anne (2019–), which involves a photographic image of her late aunt that reacts to vocal and sound sources. Biggs emphasises the ethical and emotional dimensions of working with AI as a collaborator in artistic practice. Drawing upon the communication methods employed by her aunt, who lived with autism, the project demonstrates the potential of AI to foster empathy and encourage inclusivity in the arts. By discussing multimedia performances, including a livestreamed event that was held during the COVID-19 pandemic in 2020 and her performance of A.I. Anne at the United Nations Headquarters in 2023, Biggs showcases how AI can effectively further social advocacy by bridging art and science, especially with regard to underrepresented communities. She concludes that while this technology’s reach and ability to effect change is vast, there is power in one person’s story: by emphasising the human element within technological advancements, it may be possible to catalyse social change.
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