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CINETic’s mission is to develop knowledge and innovate at international level in the 

fields of performing arts and film, as well as in the fields that lead to their growth and 

transformation. After its establishment in 2015, within the National University of 

Theater and Film “I.L. Caragiale” Bucharest, the International Center for Research and 

Education in Innovative Creative Technologies deepens its mission by publishing the 

CINETic Review, dedicated to circulating and emulating cross-disciplinary research 

results in art and technology. 

Kinetics are at the basis of life and transformation at a subatomic level, from cell level 

to cosmic level. CINETic’s inspirational friends are, amongst others: Kinesis, Kinetics, 

Kinematics, Kinesthesis, Biomechanics, Chemical Kinetics, Enzyme Kinetics, 

Receptor Kinetics, Pharmacokinetics leading us to Rhythm, Embodiment, Emotion, 

Representation, Drama, Animation, Cinematography, and Game. 

CINETic Review aims at creating a flow of information and practices between art 

practitioners, researchers and technology developers. Our debut is made on the topic of 

Augmenting Performance, placing emphasis on a holistic approach and selecting 

articles form a wide range of perspectives. Selected articles cover theater and film 

practices aimed at augmenting spectator experience, sonification, movement 

recognition, AR, VR and sentient machines. Authors are theorists, engineers and art 

practitioners. 

The first issue of the CINETic Review selects articles submitted after the open call for 

the international conference with the same topic – Augmenting Performance, part of the 

ATC International project of UNATC “I.L. Caragiale”. Keynote speakers and 

workshops addressed the subject of augmentation through technology in performance 

and other types of artistic experiences, creating a wide perspective on the status of 

conflicting lines between art and technology. Can emotion arise form technology or is 

subjectivity the attribute of solely human actions? Is expressiveness of complex AI 

playing piano meaningful or just a gimmick? 

A long time ago, humans started thinking of gods and populated the universe with them. 

More recently, humans started dreaming of robotic companions, technological pets 

making life easier and, sometimes, more fun, protecting them, doing their chores or 

enhancing their capabilities. 

The drive to go beyond our own kind seems deeply rooted in us. Augmenting ourselves 

is a constant preoccupation of humans. It is art and research based on our bodies, and 



on technology. It started with the first sound gestures, the first lines we drew on our 

bodies, the first rhythmic movements. We can think of performance as life with a goal. 

We can think of art as augmented life. We can think of technology as ways of 

augmenting life. 

My gratitude goes to all CINETic Review contributors and participants in the 

Augmenting Performance Conference, to all my colleagues at CINETic and UNATC 

who are supporting the development of such a vibrant community! 

 

Last, but not least, I look forward to the next issue…! 

 

Alexandru I. Berceanu 

EDITOR 
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ROBOTS, AVATARS AND GHOSTS.  
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ABSTRACT 

This paper analyses a case work that investigated the relationship between 

human and technological actors in theater, examining the practical and 

philosophical implications of using technological objects as performers 

alongside human actors on stage with specific reference to theatrical presence. 

Robots, Avatars and Ghosts was the result of The Mixed Reality Performance 

Lab, which responded to the resistance of dramatic theater to new technologies, 

seeking to investigate where technology is capable of real-time spontaneous 

interaction with humans on stage as co-actors; as well as how digital 

performance can incorporate narrative and other elements of the dramatic 

theater craft. 

A custom designed humanoid robot created at the Center for Intelligent 

Systems Research at Deakin University in Melbourne Australia, played the 

role of Mrs. Alving in the last twenty minutes of Henrik Ibsen's Ghosts, 

alongside a motion capture operated avatar version of herself. 

Jennifer Parker-Starbuck’s categories of subject/object and abject technology 

and her analysis of cyborg theater inform much of this work. Particular 

attention is paid to Cormac Power’s account of theatrical presence and his 

distinctions between fictional, literal and auratic presence in order to identify 

the problems theater practitioners encounter in the nascent genre of Cyborg 

Theater. 

 

Introduction 

This paper seeks to outline directorial strategies for making cyborg theater that 

combines human and technological actors. Such strategies are required in this 

nascent area of theater making because of the impact that technological actors 

have on human actors’ presence. In order to find these strategies, this paper 



explores how to animate the presence of non-human actors, how to facilitate 

human and technological actor interactivity in rehearsals and performance, and 

how to deal with the lack of spontaneity that the programming of technological 

actors brings to the process of rehearsal and performance. 

My Practice 

I am a practicing artist, a theater director with almost 20 years of experience. I 

first incorporated prerecorded video characters with live actors in a 2003 

production Love, Madness and Poetry, at the York Theatre, Seymour Centre in 

Sydney. In these early explorations I realized that the juxtaposition of humans 

with non-human actors challenged the human actors’ presence and undermined 

the fictional world of the play. As a director it became obvious that new 

strategies for directing would be required to create theater with both 

technological and human actors, without undermining presence. 

The questions explored in this paper first emerged for me when I began work 

on Exception in 2006, a production with one actor and various live-operated 

avatars from Second Life. The particular issues I encountered in creating 

Exception led me to undertake a year-long Mixed Reality Performance Lab 

(MRPL) in 2012 with a robotics center and the Deakin motion capture lab to 

create two technological actors – a robot and avatar – and present a 20-minute 

scene – the last scene – from Ibsen’s Ghosts which I called Robots, Avatars 

and Ghosts as a standalone piece of cyborg theater. 

Methods 

The MRPL was a creative form of research that led to insights around my key 

concern – directorial strategies for cyborg theater that combine human and 

technological actors. Supporting this research is my ongoing investigation as 

an artist into the usage of technologies in theatrical performance. As a creative 

artist my default mode of inquiry lies in practical explorations with other 

theater artists, which rely on ‘expert-intuition’ and ‘disciplined unknowing’ 

(Melrose, 2007). Melrose uses these terms to describe the different ways of 

knowing that an expert practitioner acquires when making work. She identifies 

intuition as key to expert practitioners’ modes of knowledge-making and states 

that this should be recognized as theoretical practice alongside more traditional 

notions of written theory. Expert-intuition cannot be witnessed by expert-

spectators, making it difficult to incorporate into the academy as valid 

knowledge. Melrose writes that ‘expert-intuitive operations play a significant 

and indeed exemplary role in (expert or professional) performance-making’ 

(Melrose, 2007). Practice is also characterized by ‘disciplined unknowing’, 

which makes writing about the process of knowledge-making quite difficult. 



The novelty of my work lies in producing a practice-based dramaturgy that is 

sensitive to the nuances and complexities of how theatrical presence must be 

re-thought with reference to technologies that act with humans. I have gained 

a large amount of practical knowledge about working with technology by 

making work, by interviewing other practitioners and interviewing the actors 

with whom I have worked. This work creates new knowledge from the 

practitioner’s perspective, articulating preliminary strategies for working with 

actors within technological settings – i.e. data projection, prerecorded voice 

and video, interactive technologies, and 3D technological objects – as useful 

knowledge for theater practitioners. 

Cyborg Theater and Subject Technology 

As various digital technologies increasingly become integral to everyday life, 

the question of the human body’s relationship to technology becomes more 

important. In many ways this question can be answered by engaging with 

Jennifer Parker-Starbuck’s proposal, that incorporating subject technology in 

theater enables a cyborg theater to emerge – one in which the actors’ liveness 

and the logic of their performance are enhanced rather than diminished. 

Parker-Starbuck’s cyborg theater is predominantly a metaphoric taxonomy 

rather than the literal cyborgs of Stelarc or ORLAN. Subject technology is not 

like other technologies, in that its removal causes the work to be incomplete. 

It functions in the same way as the performers do, in that it is integral to the 

production. Subject technology is not merely a component of scenography, but 

an essential element of the performance: an element that questions traditional 

ideas about the actor’s presence which are articulated by many twentieth 

century theater practitioners. 

Parker-Starbuck has conceptualized cyborg theater as a theoretical construct to 

describe the integration of live bodies and technology on stage. Her analysis 

traces the history of the concept “cyborg” and situates her “cyborg theatre” 

within this tradition. Parker-Starbuck similarly configures the cyborg as an 

entity that has overcome the boundaries between the organic and the 

mechanical: hence her term cyborg theater and my use of it. 

Modes of Presence 

In her 2003 dissertation Cyborg Theatre: Corporeal / Technological 

Intersections in Multimedia, Parker-Starbuck indicates that cyborg theater 

raises issues of presence and further questions the borders of performance. 

Cormac Power’s Presence in Play provides a comprehensive analysis of 

theatrical presence, critiquing both traditional notions and deconstructionist 

perspectives of presence. Power defines theatrical presence in three distinct 



modes: the ‘fictional mode’ of ‘making present’ the fictional world of the play; 

the ‘auratic mode’ of ‘having presence’ as charisma of the actor; and the ‘literal 

mode’ of actor ‘being-present’ literally with an audience (co-presence). 

Power describes the fictional mode of presence as ‘ideas which explore 

theater’s capacity for making fictional propositions present’ (Power, 2008, p. 

15). It is within the fictional mode that theater proposes to fulfill its potential 

to make present the fictional. The fictional mode is about the “drama” being 

made present. 

Power’s notion of ‘having-presence’ – auratic presence – is aligned with 

charisma, a ‘sense of prestige and authority’ (Power, 2008, p. 47). It is the fact 

that this type of presence is intangible and doesn’t refer to anything specific 

that makes it difficult to determine. 

Of his three modes, Power’s ‘literal presence’ is the most factual, as it takes 

into account the presence of the spectators. The move away from ‘theatre’, and 

subsequently the ‘turn to performance’, is an emphasis on the co-presence of 

spectator with performer (Power, 2008, p. 103). 

The literal mode of presence is that which is most common to theatrical 

discourse, often taken as a fundamental given – the co-presence of audience 

and performer. 

Directorial strategies 

Subject technology describes technology with agency on stage, technology as 

actor. A technological actor does not take direction in the same way a human 

actor does. Directing a technological actor therefore requires new strategies, 

which greatly alter the traditional process of theater making. This can become 

frustrating and overwhelming for human actors when co-acting with 

technology if they are not aware of the limitations and implications of 

technological actors. Not only will their performances be affected, but the 

entire rehearsal process and actor/director relationship will be different from a 

process of theater-making that involves only humans. In the same way that 

working with animals and human actors or puppets and human actors requires 

a different process and different directorial strategies, working with 

technological actors requires, in many ways, an entire rethinking of theater 

making. This leap occurs once technology is used as subject, as actor, and does 

not apply in the same way if technology is used as set or prop. In the first 

instance, cyborg theater can appear to diminish the human actors’ role and 

overwhelm it. However, having worked with technological and human actors 

for some time now, I have come to see that there is significant potential in 

animating the human actors’ auratic presence by juxtaposing their performance 



with that of technological actors. This requires new strategies for interacting 

with technological actors that do not immediately reveal themselves to human 

actors during rehearsal. 

Actors’ perspectives 

In my work Exception, I was significantly influenced by the physical presence 

and history of the human actor Terry Yeboah. His experience of working with 

technology and his reflections on some of its deficiencies are quite telling: 

As an actor you’d be in the middle of a scene and it’s a pretty intense 

story. It’s about a man who lives in jail and people have to free him 

from a cell. My father was a refugee … and I know how he felt, which 

is why I loved the script so much. It is about a life that I knew. And in 

rehearsal, I’d be in the middle of the scene and suddenly the internet 

would cut out because there‘d be so much technology at once. It kills 

you as an actor because you’d be in the middle of a scene which was 

heartfelt or in a place where you’re crying and to stop for another two 

hours … You don’t want to come back to it. It’s almost like doing five 

shows a day (Yeboah, 2015). 

Yeboah’s comments highlight a critical issue for actors working with 

technology as actor – they have very different and opposing needs. Actors need 

to reach into themselves to find emotional truths, explore and discover from 

within, whereas technological actors need to be precise, predictable and 

programmed externally. Maddy Newman, an actor I worked with in another 

work, Cyborg no Exit, put it like this: 

The performance of each of the technologies in the show … was 

delivered the same way every time, especially in the case of the 

prerecorded video. During the beginning of the rehearsal process I 

began to get stuck: delivering my lines the same way, and not delving 

into what the character was actually saying, but rather basing my 

reaction off the technological performers I was working with. For 

human actors who work with impulses and spontaneity, this 

‘prerecorded’ nature of technological actors can prevent further 

explorations of scenes and stagnation occurs correspondingly 

(Newman, 2015). 

If a performer cannot find impulses and spontaneity then there is a danger that 

their movements become what choreographer Garry Stewart described to me 

as ‘…dumbed down and less powerful at the subservience of the technology’ 

(Stewart, 2012). The possibility of dumbing down movement and performance 

is an issue performers face when performing with technological actors, which 



points to a kind of retraining of the body by the technology. When I asked 

Newman what she felt was different about our rehearsal period and other 

theater shows she has worked in, she said: 

In other shows… the initial rehearsals are spent building relationships 

of characters, interactions and ‘feeling’ your way through the script, 

dialogue and blocking. I have worked mostly employing the notion 

that if you don't feel like doing something – i.e. saying a line, moving 

– then you do not do so until that feeling is present. During the 

rehearsals for this performance, however, it was imperative to 

consolidate the blocking and general direction of the show first, in 

order for the technology to operate perfectly within it. Rather than 

finding my performance in those initial rehearsals, we found the 

technologies’ performance/programming; the human actor needed to 

discover theirs within a tightly formed framework. Subsequently, the 

challenges that these parameters imposed allowed me to discover a 

different way of working. Rather than discovering the character 

through my dialogue and interactions with other characters in a 

malleable way, the blocking meant that my character could be 

discovered through my own body and thought processes, which 

allowed for a different kind of liberation for the actor. Having the 

actors be aware of this difference in process, I also believe, is very 

useful to the actor. Aware that the process begins with blocking and 

ends in ‘play’, means that the actor can construct their character 

development and understanding in a different way (Newman, 2015). 

In all of these examples we find the auratic presence of the actor challenged; 

her training and capacity to work against ‘daily behavior’ or socially inscribed 

‘personality’ (Power, 2008, p. 77) is compromised by the retraining that the 

technology requires. For this reason directorial strategies and new rehearsal 

processes are required that can enable human actors to create a role and 

maintain or enhance their presence, while at the same time enabling technology 

to perform as actors. To explore this further, I will now delve into the Mixed 

Reality Performance Lab and its final performance Robots, Avatars and 

Ghosts. 

Case Study – The Mixed Reality Performance Lab 

The Mixed Reality Performance Lab (MRPL) was a practical investigation I 

conducted as director with a purpose-built industrial robot, a 3D stereoscopic 

projection, and a live motion-capture operated avatar, developed for use in a 

20-minute excerpt of Henrik Ibsen’s Ghosts. I led this investigation between 

June 2012 and June 2013, supported by the Australia Council’s Inter-Arts 



Panel Artlab Initiative. Over the year, a series of actors, other artists including 

visual artists, new media artists, dancers and animators, as well as scientists 

and engineers collaborated on various stages of the work. One actor and a set 

designer were involved over the entire course of the project. What emerged 

was a recognition from all collaborators that making a piece of theater with 

technology as actor requires a new way of making theater. 

 

Figure 1: Actors with robot and avatars in Robots, Avatars and Ghosts by Görkem Acaroglu, 

Deakin University, 2013. 

 

The MRPL was a cross-disciplinary research lab exploring the use of live 

interactive technologies in dramatic theater. It explored the limits and 

opportunities of using technology as subject in theater, whereby technology 

performed as an actor in a traditional theater scene. It also examined the 

interface between bodies as subject and technologies as subject, wherein the 

technology was capable of real-time spontaneous interaction with actors in a 

dramatic theater work. 

The MRPL comprised a series of research laboratories that developed cross-

disciplinary methodologies for human-robot interaction, avatar and real-time 

projection of virtual worlds, motion capture and 3D stereoscopic animation. 

This research took place through residencies at the Deakin Motion Capture Lab 

and the Centre for Intelligent Systems Research. MRPL tested the use of these 

technologies in dramatic theater on characters with whom the audience 



empathized, while a closed fictional world developed which was accessed 

through dialogue. 

The project sought to investigate whether the technology is capable of real-

time spontaneous interaction with humans on stage; it also attempted to 

determine how cross-disciplinary performance could incorporate narrative and 

other elements of the dramatic theater craft. The specific aims were: 

 To utilize live interactive technologies in dramatic theater, in such a 

way that they induce empathy (these are live in the sense that they are 

operated live, and interactive in the sense that actors on stage are 

operating them and interacting with the technologies); 

 To employ live interactive technologies so that they ‘speak’ and 

develop the fictional world being played out on stage. 

The collaborators were asked to consider the following key questions. Is it 

possible to maintain the fundamentals of dramatic theater and use new media 

technologies at the same time? Can audiences empathize with character and 

plot when technology ‘acts’? Can the dramatic world be created through 

dialogue and a closed fictional world upheld while integrating technology with 

actors on stage? 

The research took place in four phases. Phase one, facilitated in the UK by the 

British Council, involved consultations with international experts to identify 

preliminary assumptions. Phase two involved practical laboratories with artists 

who had extensive histories working with new technologies, enabling a process 

of sampling and comparing. Phase three comprised two practice-based 

fieldwork laboratory residencies. Finally, phase four involved presentation and 

evaluation of our findings as a showing called Robots, Avatars and Ghosts. 

MRPL demonstrated to me that when technologies are actors, even if their role 

contributes to the mission of dramatic theater, the fundamentals of dramatic 

theater are altered. The very appearance of high-tech devices breaks the 

illusion of the dramatic world. I will now proceed to share some of the 

important discoveries made about acting, which eventually led me to perform 

myself in order to understand human actors’ needs in terms of directorial 

strategies when making cyborg theater works. 

While the project was interested in anthropomorphizing the technology, we 

were not seeking to make audiences believe that these technologies were 

human. I did not want to push the robot and avatar to the limits of humanness, 

so that they reached the ‘uncanny valley’, a theoretical concept first proposed 

by Japanese roboticist Masahiro Mori, referring to the phenomenon that occurs 

when a robot – or 3D animation – is so close to human, but not perfectly so, 



that it causes a feeling of revulsion in the human viewer (Mori, 2012). I was 

more interested in how un-human these technologies could be while still 

allowing us to empathize and engage with them. I was interested in a robot 

being lifelike in behavior, albeit not in appearance, so that audiences could treat 

it as a sentient being. 

One of the first points made by one of the MRPL actors was that acting is about 

reacting. He went on to explain that the fundamental difference he perceived 

between technology/media and humans is the human capacity to respond 

spontaneously. In his view, a technology could not be described as “acting” 

unless it had that capacity. This actor’s question for technology and media was 

quite clear: ‘Can a medium or technology be programmed to select from a 

number of responses randomly so that the actor does not know which response 

she will get, and therefore her ‘acting’ will not become robotic?’ This became 

a crucial question for our first week’s investigation. Essentially, this actor was 

asking whether he could have an “intentional system” to work with, where the 

media or technological actors could select an appropriate reaction based on a 

repertoire of expressive actions. It was during the MRPL that the question arose 

for me: do technological actors need to be actually live or can they just simulate 

liveness? During the MRPL I pushed for the technology to be live, responsive 

and autonomous, and consistently faced the roboticists’ comments that this 

could easily be simulated and therefore be much more reliable. One audience 

member at the presentation of Robots, Avatars and Ghosts was disappointed 

that he was not told that the robot, Mrs Alving, was autonomously moving 

across stage, triggered by the actor’s voice. He felt that this detail made a big 

difference to the manner in which he would have received the work had he 

been aware of it prior to seeing the work. 

I asked the actors, 'When would you consider technology to be a co-actor?' We 

came up with the following four principles: 

1. The technology would need to have the capacity for some form of 

communication; 

2. The technology would need to appear to be reacting to the human 

actors; 

3. The technology would need to have an appearance of life; 

4. The technology would need to appear to express emotion. 

As is evident from this list, the technology would only need to appear to 

achieve these principles rather than to actually achieve them. One actor made 

the point that when a performer expresses an emotion, we have no way of 

knowing if they are in fact experiencing that emotion; thus, whether they do 

experience it or not is in fact irrelevant. Essentially, an actor also simulates 



emotion, just as performing animals and puppets are made to do. The only 

difference is that the human performer directly expresses her simulated 

emotion, whereas the puppet, performing animal or technological object is a 

tool employed to simulate emotion. 

The cyborg is a hybrid – half human and half machine. In constructing a cyborg 

theater, it is necessary that the humans transfer some of their humanness to the 

machine. This line of thinking mirrors many traditional theories of acting. 

Stanislavski for example argued that the actor ‘must fit his own human 

qualities to the life of this other person and pour into it all of his own soul’ 

(Stanislavsky, 1962, pp. 11-12). In a way, the technology and media become 

the “character” which the actor “fills” with her soul. 

Questions of consciousness, actually feeling emotions, and intentionality 

plague philosophical discourse around artificial intelligence (AI), as much as 

they do acting discourse. Just as Stanislavski insisted that actors ‘must live it 

by actually experiencing feelings that are analogous to it, each and every time 

you repeat the process of creating it’ (Stanislavsky, 1962, pp. 11-12), there are 

those who argue for actual intelligence, as opposed to simulated intelligence, 

within AI. I had hoped that our robot would have the capacity for some level 

of intelligence, at least the capacity to select from a series of emotional 

responses, but the practicalities of robotics were disappointing. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Mrs. Alving, the robot in Robots, 

Avatars and Ghosts by Görkem Acaroglu, 

Deakin University, 2013.  

 



The Labs 

At the Centre for Intelligent Systems Research (CISR), robots and avatars are 

a chief subject of investigation. There, we were able to consider what would 

be a realistic expectation from a robot. The engineers and scientists we met 

strongly advised us to consider using semi-autonomous robots (triggered by an 

operator to carry out a series of actions), as they described their mechanical 

friends – none of which are humanoid, and all of which are developed for use 

in industry – as unpredictable and dangerous. For the very first time, they came 

to articulate a question that is fundamental to me and which I have carried 

through this research: Does it matter if a robot is actually autonomous (entirely 

triggered to act from on-stage inputs such as an actor’s voice) or can we just 

give the impression of autonomy? A puppeteered robot or avatar would be 

much more reliable than an autonomous one and an audience would not be able 

to tell the difference. 

In the motion capture lab, what we were testing was the use of live motion 

capture of an avatar to make it present. Its perceived liveness for an audience 

came from the physically present human in a motion capture suit and the live 

relationship between their body and the virtual character. When the human 

performer moved, the avatar also moved.  

 

 

Figure 3: Human performer, avatar and 3D projections in Robots, Avatars and Ghosts by Gorkem 

Acaroglu, Deakin University, 2013.  

 



We looked at using 3D projections as set and the correlation between the 

onstage real objects and virtual objects. Objects could be mapped to 3D 

projected set objects, so that when an actor who was operating an avatar sat on 

a chair, it appeared as if her avatar was sitting on the virtual chair. When an 

actor not in a motion capture suit moved an object that was mapped, it appeared 

in the virtual set to be moving on its own. The relationship between the virtual 

world and the real world became most interesting in these moments, when 

there was a direct interaction between the two. 

In our first dramaturgical week, we had asked the question: is the technology 

doing what actors can do, or is it trying to act and do what the actors cannot? 

In the case of the robot, we selected a role so that the technology was only 

doing what the actors could do, just replacing them; but in the case of the avatar 

and 3D projections, the technology was doing what the actors could not do. 

Both the robot and the avatars took on the qualities of subject technology and 

performed as actors on stage with human bodies. 

Research Findings 

As creator of Robots, Avatars and Ghosts, I constructed the technological 

actors’ performances, by simulating emotion through voice, gesture, and 

proximity to bodies, size and intentionality. I was seeking to understand when 

a technology or media could be considered an actor. Below is a description of 

my specific discoveries for directing human and non-human actors in cyborg 

theater in order to assist them in their capacity of actors. These findings seek 

to aid a field of fellow directors of ‘cyborg theater’ who want to work with both 

human and non-human actors to generate presence, interest, and relationships 

with each other and the audience in a stage performance. 

Restructured rehearsal process 

A different process of making theater is required to create cyborg theater, 

especially because of the impact on the human actors. For a work that requires 

actors to explore difficult emotional terrain, the technological requirements 

need to be separated from the actors’ explorations. When working on a specific 

scene, it is useful to divide the rehearsal time into ‘technical time’ and ‘human-

actor focused time’ which allows for exploration, discovery and 

unpredictability, none of which is relevant for a technological actor. One 

strategy that could be relevant for creating cyborg works would be to direct the 

entire production with only humans and then have the actors that played roles 

to be undertaken by technology, work with the director in order to ‘train’ the 

technology to play that role. This will assist both the presence of technology 

and the actors in rehearsing as they need to without interruption. 



Timing 

Timing is critical for establishing relationships between technology and human 

actors. The process I have used to direct works that incorporate technological 

actors is one in which all the blocking and timing is perfected prior to work on 

characterization, dynamic and relationships. All the actors I have worked with 

have asserted that this is the opposite to what they are used to doing as actors, 

and they needed to shift their thinking about making the work in order to be 

able to do it. Once they understood what was required, they were generally 

happy to proceed but until they understood that this was required, they felt 

frustrated. To make cyborg theater works, actors need to know that they will 

spend a significant amount of time locking in blocking and timing, and usually 

before anything else, without any concern for character or emotion, and once 

that is locked in they will need to use this as a ‘physical script’ for their 

explorations of character and dynamic. 

Directing reactions 

Effectively eliciting reaction is a key challenge of cyborg theater. A common 

prerequisite for an acting agent that emerges within acting theory, puppetry and 

studies of autonomous agents is that it has the capacity to react. In order for a 

technology to be considered an actor, it must appear to have a spontaneous and 

present response but does not need to be autonomous. Technological actors are 

made to simulate reactions and emotion in the same way that the performances 

of animals, puppets and “media actors” are simulated by human construction. 

Rather than “acting”, technology simulates. In many ways technology in 

theater naturally enforces demonstration rather than imitation. 

Human transference 

Technological actors have the best chance at being perceived to be present 

when a “live” actor is juxtaposed with a technological actor. The human actor 

must endow the technology with her presence and perform through the 

machine. The cyborg is a hybrid – half human and half machine. In 

constructing a cyborg theater, it is necessary that the humans transfer some of 

their humanness to the machine. This line of thinking mirrors many acting 

theories. In a way, the technology and media become the “character” which the 

actor “fills” with her soul. 

Language 

The current language of actor training is less adequate in describing cyborg 

theater works than terminology evolving in computer science and AI studies. 

Drawing on the language used by technologists, we can begin to describe 



technology that acts in theater. These terms are more useful than those such as 

body, spirit, consciousness and truth, which are used in human acting theories. 

‘Media actors’ is a general term that can be used to describe technology that 

acts (‘subject technology’). This can be further broken down into: 

1. Technological puppets, where the technology is operated by human 

agency; 

2. Technological performers, where the technology has autonomous 

agency but does not purport to signify anything other than itself;  

3. Technological actors, where the technology is separate from human 

agency and makes autonomous choices. 

Technologically retrained actor bodies 

The movement score of the actor’s body is impacted upon by the technology, 

given the fact that the actor must be positioned specifically in relation to digital 

technologies. Actors I have worked with articulate that finding an internal truth 

based on an external given is reverse to a usual theater creation process. 

However, once actors understand this, they often find it quite liberating and 

that enabling them to find an inner truth in a different way. Rather than inhibit, 

it can actually present a possibility. 

Conclusion 

In this paper, I have explored how to animate non-human actors’ presence, how 

to animate human / non-human actor interactivity in rehearsals and 

performance, and how to deal with the atypical level of spontaneity in use of 

time, space, and relationships that the programming of non-human actors insert 

into the process of rehearsal and performance. 

Throughout directing the MRPL I was challenged to find ways to direct both 

human and nonhuman actors so that the auratic presence of the humans was 

not undermined by the technology but at the same time that the technology was 

empowered to the role of actor. The MRPL clarified for me that in order for 

these technologies to contribute to human actors’ auratic presence, the actors 

and text must remain intact. The technology must be connected to a human and 

function as a conduit for the human. 

I have adopted Jennifer Parker-Starbuck’s taxonomy and applied it to the 

making of theater, drawing on her concepts and language and then using them 

to construct work made on the floor. I have used Parker-Starbuck’s notion of 

‘subject technology’ to rethink how technology might function as an actor, and 

to explore the increasingly porous boundaries between humans and machines. 



Little has been written about the experience of performers working with 

technological actors. Likewise, much has been written about puppetry and 

animating objects, but not about the challenges and considerations of making 

technological objects into competent actors and the impact this has on human 

performers, especially in terms of what happens to actorly presence. While 

artists and scholars are becoming increasingly interested in digital performance 

and cyborg theater, the scholarly writing in this area is almost exclusively 

presented from the point of view of what Susan Melrose calls the ‘expert 

spectator’. I have sought to present a practitioner’s perspective as a 

contribution to growing interest in this area. 
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ABSTRACT 

Human emotions are considered impossible to simulate digitally and are one 

of the fewer traits that would ensure that humanity maintains the dominant 

position over Artificial Intelligence in the future. A considerable amount of 

human activities and attributes are replaced or assisted by Artificial 

Intelligence systems, but emotions are not on this list. Yet, with the amount of 

control humanity is delegating to technology, what would be the effects of 

allowing digital tools to mediate emotional relationships between humans? 

Would it be possible to create a sentient machine in the current social context? 

These questions are brought into discussion along with a practical study. The 

interactive installation Sentientia represents the materialization of the current 

research. It expands on the impact of technological advancement on human 

emotions and social interactions. The project is the result of a research 

conducted at the International Center for Research and Education in Innovative 

Creative Technologies (CINETic) in Bucharest. 

 

Introduction 

When it comes to robots and Artificial Intelligence, techno-skepticism and 

dystopian discourses have been at the forefront of popular culture for the past 

decades. Hollywood movies like The Terminator (1984), The Matrix (1999), 

Blade Runner (1982), 2001: A Space Odyssey (1968), I, Robot (2004) and even 

more recent movies like Ex Machina (2014) and Her (2013), embody the 

public fear of artificial machines taking over the world and exterminating 

humans (or at least the humans as we know them right now). In recent years, 

this fear has been fed by the use of Artificial Intelligence in real-life: self-

driving cars, automated processes, medical diagnosis, customer support, all 

perceived sometimes as threatening to make humans obsolete. 



The art world follows the same path of either apprehension of or fascination 

with the utilitarian capabilities of Artificial Intelligence towards technology. 

Installations such as Sun Yuan and Peng Yu's Can't help myself (Yuan, S. and 

Yu, P. 2016) – a robotic arm struggling to contain a liquid within a 

predetermined area, Dominique Sirois and Baron Lanteigne's In extremis 

(Mapping Festival, 2019) a network expanding in the real world through a 

skeleton hand, made up of touch screens and ceramic, or Marco 

Donnarumma’s Amygdala MK3 (Donnarumma, 2018) – an AI that trains itself 

while cutting the same piece of skin trigger a discomfort towards the 

intertwinement of technology and the lived experiences. More often than not, 

exhibitions that bring together artists and scientists focus on this expansion of 

technology beyond human capacities i.e. AI More than Human (Barbican, 

2019), a practice that can discursively fit into the paradigm of dread. 

However, there is a growing trend in the art scene of tackling issues of 

interspecies collaboration and algorithmic intimacies. These open up a 

discussion about symbiosis and empathy towards technology and Artificial 

Intelligence. ‘The Entangled Realities – Living with Artificial Intelligence’ 

exhibition at Hek.ch – 2019, turns the view on the present-day world co-built 

by humans and AI alike. ‘Transmediale Festival’ (2019) focused on how 

feelings are affected by objects of technological design and the role of 

emotions in the digital culture. An interesting approach was taken by ‘Error’ 

(2018) in their 2018 exhibition with the topic ERROR. It set the discourse at a 

more empathic, human level towards the failures and flaws of technology and 

focused on the positive approach towards imperfection. ‘Robot Love’ 2018 is 

an interactive exhibition experience that embraced the arrival of robots and 

Artificial Intelligence and raised the question of love towards and in the 

context of Artificial Intelligence on the rise. 

From all of the above-mentioned events I want to expand on the impact of 

Artificial Intelligence on human emotions and social interactions and how 

machines are likely to affect our emotional and social relations. These works 

ultimately open the debate about sentient machines and how they fit in today's 

context and social order. 

One of the most prominent expansions of the idea of sentient machines is in 

the imaginary of the political arena. There are multiple discussions about 

societies that would be ruled by a super intelligent AI, able to take the most 

appropriate decisions based on the individual and general human needs. The 

Kitty AI: Artificial Intelligence for Governance (2016) is an art project that 

suggests a political alternative to current structures with a big emphasis on 

sentience. It claims to be able to love 3 million people at a time which suggests 

the ability to follow people's best interests. 



Alisa 2018 is an AI that ran for president in the 2018 Russian elections. 

Complete with a campaign website and interviews, its campaign slogan was – 

‘a president that knows you personally’. It received 25.000 votes. 

Emotion and consciousness 

Human thinking is tightly linked to emotions. We can rarely speak of a decision 

or thought that is not affected by the emotional framework. There are always 

biases of social, political or personal nature and one's decisions are usually 

aligned with one’s convictions and past lived experiences. Sentience is thus 

tightly linked with consciousness. Since consciousness as a scientific 

phenomenon is not yet understood, how can it be simulated? According to 

(Chalmers, 2014) the difficult problem of understanding consciousness lies in 

understanding why we have subjective experiences. Robots do not have 

subjective experiences. In his book (Damasio, 2003) argues that feeling and 

emotion are two closely related, but separate phenomena. Emotions are 

triggered in the body as a result of thoughts or experiences and give birth to 

feelings which are a product of mind. Based on this theory (Harari, 2016) states 

that emotions (subjective experiences) are just a byproduct of thought, an 

unnecessary junk, sustaining the idea of the opposite process in which 

emotions are triggered by feelings. But if a robot cannot be conscious, how can 

a brain be? The brain exists within the same physical conditions as the robot 

and is subject to the same physical laws. 

An interesting example of the programmability of the brain is a condition 

called ‘Transient Global Amnesia’. 

During an episode of TGA, the patient's short-term memory vanishes, recalling 

only the last few minutes or seconds. The same questions may be repeated by 

the patient over and over again for as long as 8 hours before being able to return 

to a normal state and form new memories. This is an interesting demonstration 

of the brain being programmed to behave in a certain way given the same set 

of input data. In this short clip (It’s Tuesday! (Transient Global Amnesia)) a 

person suffering from TGA loops through a fixed set of questions: 

 What day is it today? 

 Did I miss my birthday? 

(feeling disappointed with almost the same reaction each time) 

 What happened? 

If we adhere to the theory that brain activity cannot be programmed by a finite 

set of steps, as it is a chaotic series of actions triggered by an incalculable set 

of events in time, then shouldn’t the brain try new combinations of questions 



each time the memory is reset? Instead, this glitch in the brain hints to an 

existing set of action-reaction conditions that have to be processed in order to 

push the algorithm forward. 

Machines becoming sentient may lead to the necessity of including them in the 

category of “personhood” where members enjoy rights, freedoms and are 

protected under the law. But sentience is not enough to be part of the club. A 

more important prerequisite is consciousness. Although animals are sentient 

beings too, they are not included in the same category based on the argument 

that they lack consciousness. But since we don’t really know yet what 

consciousness is and we accept the idea that AI might acquire consciousness 

one day, we might be creating a new race that would fall into the pattern of 

being exploited to labor while having no rights or recognition (Morris, 2018). 

After all, current machine learning models are indecipherable after being 

trained, producing outputs based on inputs, akin to the human consciousness. 

This leads to an ethical discussion regarding developing sentient machines. Is 

humanity holding back in acknowledging emotions in machines in order to 

keep this new species on a subordinate level? 

Ancient Greeks have given birth to the philosophical concept of dualism which 

later culminated in the works of René Descartes according to which mind and 

body are two separate entities. Descartes (1641) separates intelligence and 

consciousness, associating the first with the brain and the latter with the spirit. 

‘Engineering is a process where we understand certain things and phenomena 

by designing them.’ (Aleksander, 2001) Chalmers (n.d.) jokingly states that 

consciousness is the most familiar and most mysterious thing in the world. It 

is situated at the foreground of human experience, hence it gives humans the 

ability to understand the surrounding world, but in itself it cannot be broken 

into subdivisible parts. Maybe in an attempt of engineering the consciousness, 

humanity will be able to gain deeper insight into the background of this 

phenomenon. 

For a thing to be considered conscious it has to have a certain understanding 

of where it is, where it came from and have a certain ability to decide on further 

actions based on this. Joscha Bach (research scientist at the MIT media LAB) 

proposes that we look for systems that could perform a Turing test on humans 

in order to reach Artificial Consciousness (Bach, 2016). Once a system 

understands that it has a mind and is conscious of its surroundings it might start 

looking for systems like itself in the world and create social networks of 

intelligence. 

One of the most popular stories to capture mass audience’ attention regarding 

entities created by humans and the fears associated with the results, is the story 



of Dr. Frankenstein (Figure 1. Universal Studios, NBCUniversal, 1931). It 

reveals the tension between human and machine, creation and creator – the 

anxiety of making something more complex than the human being and being 

unable to control it. Dr. Frankenstein fears that by creating a female companion 

for his creature, the two creatures might lead to the breeding of a race that could 

plague mankind. 

Although the Creature and Dr. Frankenstein are in constant battle during their 

lifetime, the death of the doctor does not bring peace for the creature but rather 

a sense of lost purpose. Instead of teaching the creature and allowing it to teach 

humans back, humanity rejects it, causing the creature to haunt them for 

nobody’s profit in the end. 

In fact, the same anxiety of being overthrown by its own creation is present in 

a far older story of Titan Cronus in Greek mythology. In this story, Cronus, 

fearing that he would be overthrown by one of his children, ate each one upon 

their births.  

Figure 1: Boris Karloff as the Frankenstein Monster in 

Bride of Frankenstein (1935), directed by James Whale 

[Film]. Los Angeles: Universal Pictures. 

 

Sentientia 

The story of Dr. Frankenstein’s creature still 

reflects the public angst towards the 

development of Artificial Intelligence. It 

compelled me to create an interactive art 

installation that would take key aspects of the 

story and reinterpret them in a modern context. 

I am namely interested in the way the creature started to understand humans 

by listening to them. Later, after acquiring this skill, it started searching for a 

companion. 

From survival communication to social communication, sound has proven to 

be the most efficient tool of Homo sapiens. Humans and animals use sound for 

hunting when locating their prey, and the hunted use sound to escape being 

caught. Sound can efficiently travel across long distances, around corners and 

through small spaces. Moreover, for communication reasons, humans have 

used sounds to develop speech and create elaborate social groups in order to 

achieve higher goals that are impossible to be achieved alone. Thus sound 

communication plays a crucial role in the development of humans and animals. 



 

Figure 2: Sentientia, by Dorin Cucicov, Ars Electronica Festival, Linz, Austria, 2019. 

 

 

Figure 3: Emotion spectrogram Sentientia, by Dorin Cucicov, 2019. 

 

Sentientia (Figure 2. Cucicov, 2019) is an interactive installation that uses 

sound as a means of communication between a digital creature and anyone or 

anything that is willing to establish a sentient connection with it. The only tool 

that Sentientia is equipped with is an AI model trained on human emotions. It 

listens for the environmental sounds and tries to determine the present emotion. 

Based on the result, the machine attempts to communicate with the outside 

world using a combination of sounds generated through bone whistles. 

Percussion instruments and bone whistles have been the first human made tools 

to be used for communication between rival and friendly tribes as well as 



cultural rituals within tribes. Sentientia as well struggles to establish a 

communication channel with the primitive tools used by humans and learns 

from the created dialogue how to interact with the outside world. 

The algorithm for emotion recognition was trained with a set of 1440 speech 

files from the Ryerson Audio-Visual Database of Emotional Speech and Song 

(Livingstone, S. and Russo, F., n.d.) database. Each audio sample representing 

predominantly one specific emotion was translated into one unique image by 

interpolating a series of spectrograms. Each third of a second, one image with 

the spectrum of frequencies was generated and interpolated with the previous 

image resulting in one single image at the end of analysis as seen in Figure 3. 

(Cucicov, 2019). For reasons of clarity, brightness and contrast have been 

adjusted in the preview. 

During the process of live analysis, a sample of 5 seconds is recorded and 

passed through the same process of image generation as used for training the 

algorithm. This image is served to the classification algorithm which outputs a 

series of probabilities for each emotion present in that specific image. An 

example output of the analyzed image represents a list of all emotions analyzed 

with a coefficient attached: 

analyzing file c90.jpg 

joy (score = 0.23432) 

anger (score = 0.20990) 

fear (score = 0.19486) 

surprise (score = 0.15205) 

disgust (score = 0.09570) 

sadness (score = 0.07189) 

calm (score = 0.04127) 

detected emotion >>> joy 

Based on the predominant emotion, the following sequence is generated 

representing first parameter – the delay between groups followed by groups of 

six digits for ON/OFF switches on the bone flutes: 

playing 1.88 1 0 1 0 1 1 1 0 0 1 1 0 1 1 0 0 0 0 0 1 1 0 1 1 1 1 0 1 1 0 

0 1 0 0 0 1 1 1 0 0 1 0 1 0 1 0 1 0 0 0 0 0 1 1 1 0 0 1 0 0 1 1 1 0 0 0 0 

1 1 0 1 0 0 0 1 0 0 1 1 1 1 0 0 0 1 0 0 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 0 1 

0 0 1 0 0 1 0 1 0 1 1 0 0 0 0 1 0 0 0 0 1 0 1 1 1 1 1 1 0 1 0 0 1 1 1 1 0 

1 0 0 0 1 1 0 1 1 1 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 

In this way, a rhythmic sequence is created in which each 1.88 seconds the 

combination of turbines connected to the bone flutes changes, leaving some of 



the turbines in the same state as in the previous sequence and changing the 

state for others. 

During the exhibition at the ‘Ars Electronica’ Festival in Linz, in 2019, the 

project was exhibited and data was gathered for the duration of the event. 

Visitors were observed and interviewed as well as raw interaction data was 

collected and stored digitally. Over 500 interactions were recorded to which 

Sentientia generated an acoustic response. Most visitors either watched others 

interact or attempted simple interactions by shouting one word or sound. Yet 

some of the visitors tried a more complex approach by speaking a longer phrase 

and having a specific emotion in mind. As Sentientia deconstructed the 

recorded phrase and displayed the mix of detected emotions in a mathematical 

manner, it caused the person interacting to question their emotional state. A 

dilemma was created that poses questions of honesty in expressing one's 

emotions and the degree of emotional awareness. 

In the process of sound analysis some data was left out in order to reduce 

classification time and create a real-time software of emotion analysis. This 

aspect had an impact on the accuracy of detection, although it is also hard to 

measure the error accurately as long as there is no strict definition of how an 

emotion is expressed. Thus the machine learning model has gained a 

considerable autonomy in the decision process as the black box of the trained 

model has to be taken as it is. Still certain aspects are limiting and can be 

clearly stated: 

 The model has been trained with a relatively small set of data and 

with a limited number of actors; 

 There was only one language in which the actors expressed an 

emotion; 

 There was a limited set of words in which the emotions were 

expressed; 

 No other sounds except human voice were used to express emotions 

in the training data. 

I consider these to be the most important points that have to be improved in 

order to give Sentientia a wider framework for operation and a greater sense 

of autonomy. 

Conclusions 

Sentientia is an experiment at the crossroads of social studies, technology and 

art. It joins the discussion about the increasing role of technology in our 

personal and collective lives, exploring the scenarios in which sentience could 



be digitally simulated. Among the most interesting and unexpected effects the 

project had on the public was that people interacting with the work questioned 

their sense of accuracy in expressing emotions. One might be confident in one's 

emotions as they are the most personal form of expression, yet when 

challenged by an external factor, it can raise doubts of their authenticity. 

Allowing technology to mediate some of the most intimate aspects of our lives 

might push us to discover new ways of expressing and perceiving ourselves 

and the relationships we are having. At the same time, it is important to 

question the degree of unconditional trust we are putting into AI technology. 
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ABSTRACT 

This paper explores the complex relationship between presence, liveness and 

mediation in the specific context of Augmented Reality (AR) art. I will 

demonstrate that AR’s capacity to facilitate the meeting at different levels 

between location, information and user in a performative way is able not only 

to create a specific practice of space at the border between reality and virtuality, 

but also a different experience of time. The latter will be explained through the 

concept of presence understood here as a spatial and temporal configuration 

that marks the user’s experience in/of the work. I identify three temporal levels 

in AR: “the direct presence” (the temporality of the action in situ), “the 

mediated presence” (of the virtual images), and “the narrative presence” (the 

a-temporal “story” of the artwork). The intersection of these different temporal 

levels in AR builds what I call “presentness”. This is a complex manifestation 

of the live spatial and temporal configuration of the work, which equally 

empowers and undermines each temporal level. I will discuss these issues 

taking as examples a few representative AR artworks: Adrien M & Claire B’s 

Mirages & Miracles (2017), Tamiko Thiel’s Gardens of the Anthropocene 

(2016-2017), Refrakt’s Slide to Expose (2017), and Adrian Grecu’s series The 

Incomplete Survival Kit (2017-2019). Each of the four works are in their own 

way a sort of artist statement that points to the very issues in discussion here 

and which are essential for any AR (based) endeavor: corporeality, locality, 

technology, and presence. 

 

Introduction 

In May 2010, the New York Museum of Modern Art hosted a major exhibition 

dedicated to Marina Abramović’s performative work. Apart from the 

reenactments of the major performances of the artist – a sort of four-decade 

survey – the exhibition at MoMA included a new, original work performed by 



Abramović. The work consisted of the artist sitting six days a week, seven 

hours a day in a chair, in front of a table, in MoMA’s atrium, where she met, 

on the other side of the table, members of the public. For nearly three months, 

she met 1,000 strangers. Its significant title, The Artist Is Present represented 

a statement: the work was about relationships, about the (absent) other, about 

the involvement with her partner/collaborator Ulay and their performative 

work together, including a previous one in which she sits facing him for hours. 

But most importantly, the work was about the presence of the artist, the direct 

presence in flesh and bones in a place – the museum – where usually the artist 

is absent, if not downright dead. 

The title of this essay alludes to Abramović’s work pointing to the crucial role 

of bodily presence in performative artistic productions. By the latter I 

understand bodily-centered works that take place in a specific time and are 

circumscribed to a particular space or, as cultural theorist Mieke Bal puts it, 

something ‘that hovers between thing and event’ (2002, p. 59). Importantly, 

the reference I make to Abramović’s performance emphasizes also the shifts 

and overlappings between different categories of spectatorship in the artistic 

context in discussion here. The term “user”, in the title, describes the spectator-

participant-performer who experiences the AR artworks. This is a way to 

address the increasingly problematic role of the spectatorship in contemporary 

performance and/or interactive artworks, especially in those which employ 

media technology. Steve Benford and Gabriella Giannachi provide a 

meaningful description of this transformation: ‘the traditional audience 

members of conventional theater are first transformed into being interacting 

participants or players, and subsequently into being performers into their own 

right. In large part, this is because the spread of technologies into everyday 

settings such as the city streets renders interactions publicly visible and so 

naturally turns them into accountable acts of public performance’ (2011, pp. 

5-6). The user in this context is such a performer who intervenes in and 

transforms reality in a certain time interval, through use of technology. 

Starting from these premises, I will discuss the role of live, embodied presence 

of the user in constructing the performative artistic discourse and in articulating 

multiple temporalities while establishing a close connection with a specific 

locality in the context of Augmented Reality art. In less than two decades, 

Augmented Reality (AR) went from a tech oddity to becoming one of the most 

popular and accomplished media experiences, especially in the mobile mode. 

However, AR is not new. The idea of visually expanding reality in the media 

sphere has been a preoccupation across various disciplines and domains, 

including art. AR is therefore not a technology or a clearly defined medium. It 

is rather ‘a wide array of technologies and visualization systems that allow the 



perceptual overlay of virtual information (including images, text, 3D graphics, 

video, sounds) on top of our physical reality, in real time, site-specifically and 

in an interactive manner’ (Avram, 2014, p. 232). Allowing the seamless 

convergence of reality and virtuality within the same perceptual space-image, 

AR expands the experience of space and not the space per se. Media theorist 

Lev Manovich is clear in this sense when he affirms that by embedding virtual 

data into the everyday environment, AR transforms the physical space into a 

‘data dense space thus containing many more dimensions than before, not only 

geometric ones’ (2002, p. 223). Abolishing the perceptual (but not ontological) 

differences between reality and virtuality, AR proposes another way of 

thinking about media-pervaded urban space: not “paraziting” a certain locality 

but confirming its possible existence as multiplicity and continuity between 

the two realms. In other words, AR space should be seen not as a static 

environment simply overlaid with data (artistic or not), but as an expanded 

space-image activated within the media sphere by the subjective and mobile 

user through an interactive multimedia interface. AR space-image is not 

something to simply look at, but rather something to act in. Therefore, in AR, 

the production of the space-image equally makes place (i.e. it establishes an 

interaction area related to a certain locality), and it takes place (it occurs as an 

event in situ), a situation that has at its center the presence of the user. 

I argue that AR’s capacity to facilitate the meeting at different levels between 

location, information and user in a performative way is able not only to create 

a specific practice of space at the border between reality and virtuality, but also 

a different experience of time. The latter will be explained through the concept 

of presence understood here as a spatial and temporal configuration that marks 

the user’s experience in/of the work. I identify three temporal levels in AR: 

“the direct presence” (the temporality of the action in situ), “the mediated 

presence” (the virtual images – video recording or digital animation), and “the 

narrative presence” (the a-temporal “story” or message the artwork puts 

forward). The intersection of these different temporal levels or presences 

through the use of AR media technologies builds what I call “presentness”. 

This is a complex manifestation of the spatial and temporal configuration of 

the work, which equally empowers and undermines each temporal level. 

I will discuss these issues taking as examples a few representative AR 

artworks. French artist couple Adrien M & Claire B’s, Mirages & Miracles 

(2017) is a gallery installation that explores the sensorial possibilities of AR 

while assuming an apparently traditional setup. The framed drawings, graphics 

and objects exhibited in the gallery are animated and effectively expanded in 

the virtual realm once approached with a mobile interface: natural elements, 

silhouettes, lines and hatchings emerge from the surface or objects only to 



conquer – although in a subtle and elaborate manner – the space of the user. 

As described by the artists, the work is a unique ensemble of improbable 

scenarios that take root both in the mirage and the miracle, while playing with 

the boundaries between true and false, the animate and the inanimate, the 

authentic and the deceptive, the magical, the wondrous, and the indescribable. 

Tamiko Thiel’s Gardens of the Anthropocene (2016-2017) is an AR public 

intervention in (so far) three different locations in the US: Stanford University 

Campus, Brooklyn, and Salem. The work visually describes a science-fiction 

future in which native aquatic and terrestrial plants have mutated to cope with 

the increasingly unpredictable and erratic climate changes. In this surreal, 

dystopian scenario, plants and associated strange objects occupy the visual 

field moving, growing, and sometimes engulfing the entire space-image of the 

user. The work is based on the free AR application Layar that hosts the artist’s 

plant animations superimposed on the specific locations through the use of a 

smartphone or tablet. 

Refrakt collective’s project Slide to Expose (2017) is a physical installation 

that presents a bedroom. Entering the intimate space, people are able to interact 

with the domestic objects by scanning them and searching the room to find 

private displays and information that secretly overlays the objects. The work 

explores the fluctuant and fragile limit between digital and physical privacy, 

the perception and experience of life on- and off- social media, and how our 

memories, emotions, and reactions are tied to our digital devices. 

Adrian Grecu’s series The Incomplete Survival Kit (2017-2018) is an AR 

installation (plus a VR component) conceived for both indoor and outdoor 

locations in Cluj-Napoca, Romania. It uses a custom-build application 

accessible through smartphone or tablet that permits the user to engage with 

different printed images (either poster-like in the outdoor version, or canvas 

prints for the indoor one) which, once activated by the user, open up towards 

an entire world of bizarre animated presences such as insects, signal 

interferences, geometric forms and symbols. The work points to the very issues 

in discussion here and which are essential for any AR (based) endeavor: 

corporeality, locality, technology, and presence. 

Site, body, liveness – The direct presence 

As the works in discussion here are able to prove, AR is essentially defined by 

and offers an experience based on shaping and activating the perception of a 

certain locality in the physical space, in real time. Like installation art – an 

important predecessor of AR – the latter produces a ‘semiotic framing’ of the 

surrounding reality, as Anne Ring Petersen (2015, p. 189) has described it 

referring to installation art, that is, a specific condition of perceptual reality: a 



precise space and time within what we accept as common or everyday reality 

that acquires (aesthetic) sense through and within the AR artwork or 

application and the bodily experience it entails. This discursive projection on 

the spot proves to be highly contingent and geographically, culturally, 

historically, and socially specific. This is what “reality” means in the phrase 

Augmented Reality: not a generic appearance or metaphysical entity, but a 

perceptual and artistic manifestation of the world, augmented by virtual 

information. This spatio-temporal situation, as we have seen in the very 

configuration of the artworks described above, is defined by a specific spatial 

and temporal occurrence. 

The first temporal level is what I call “the direct presence”: this is the presence 

of the participant’s body, the location and the architectural scenery to be 

augmented in the virtual realm. I employ two terms which I consider 

instrumental in defining this temporal level: index and liveness. 

I argue that at this temporal level, location, image and the performative body 

are connected by an indexical relationship. I use the term “index” in the sense 

proposed by Charles Sanders Peirce, as a sign, or representation which refers 

to its object not so much because of any similarity or analogy with it, nor 

because it is associated with general characters which that object happens to 

possess, as because it is in dynamical (including spatial) connection both with 

the individual object, on the one hand, and with the senses of memory of the 

person for whom it serves as a sign, on the other hand (1955, p. 107). 

For example, in Adrien M & Claire B’s Mirages & Miracles, the natural 

elements and the silhouettes that virtually emerge from the panels can be seen, 

following Peirce, as indexical signs that count not so much for their likeness 

(despite their “realism”), but for their association by contiguity with the real 

world. Similarly, Tamiko Thiel’s Gardens of the Anthropocene proposes the 

user the visual experience of a garden, a real one, which establishes, via AR, a 

dynamical, including spatial connection with the senses of memory imbued in 

that place and in the person’s own mind. Refrakt’s bedroom installation is an 

indexical, real-fictional space, where the objects function as signs of 

themselves, and as carriers of a sense of memory associated with them. The 

same is the case with Adrian Grecu’s The Incomplete Survival Kit, where 

virtual animations associated with a specific image and place in the real world 

propose not simply analogies, but rather connections between real and virtual, 

past and present, actual and fictional. Therefore, the indexical relationship here 

is not the “mechanical” association between object and sign, but rather a mode 

of relating reality and virtuality to create presence. 



Rosalind Krauss’ discussion of the index is relevant here, as she provides more 

nuanced opinions on this relationship (1985, Notes on Index I & II). For 

Krauss, index is an epistemological instrument which explains the 

appropriationist strategies rather than the mimetic ones, that is, the ways in 

which art takes reality into possession by interpreting it, and not the ways in 

which art imitates and reflects reality with its specific means (in Krauss’s 

examples, readymade and photography). Seen in this perspective, indexicality 

is a mark of uniqueness and subjectivity: in our examples, the uniqueness of 

the place and the moment of action, as well as the subjectivity of the authors 

and of the user. The AR interventions that link certain visual (virtual) objects 

to a specific location, according to the body’s position and orientation are a 

“guarantor” of presence. This is to say, the AR artwork frames and performs a 

space by making present its own image through use of technology and body 

action in situ. 

We might say that, in this sense, the work makes place, i.e., it demarcates or 

takes into possession a certain location and all the related objects as a 

performative matrix. The work captures and “presentifies” these elements into 

the field of the work by creating what Anne Ring Petersen calls – with 

reference to the installation art, a situation similar to AR – a ‘shaped space’, a 

spatial construction that ‘merges an aesthetically organized space with (...) a 

space of otherness: a strongly semioticized space of fiction (...)’ (2015, p. 50). 

To presentify means, therefore, to make present a location by exposing its own 

image, in the sense of fictionalizing it by enriching the elementary denotation 

of the sign/object with secondary, figurative meanings. Think for example of 

the space of the gallery in Adrien M & Claire B’s work, conceived not as a 

neutral “white cube”, but as a subjective installationist matrix, or the parks or 

public areas designated by the artist Tamiko Thiel as interaction zones now 

turned into AR-art playgrounds, or Refrakt’s project Slide to Expose that 

effectively fictionalizes a domestic environment exposing its image through 

the AR app, or Adrian Grecu’s approach of the gallery space and the street 

windows as specific, user-centered sceneries dedicated to interaction through 

artistic discourse. These fictional spaces might be seen as the result of a process 

which the Prague School of linguistic theory calls the principle of the 

‘semiotization of the object’. As theorist Keir Elam explains, semiotization 

implies showing or presenting the objects to the public like inside quotation 

marks, and not describing or explaining them (2002, pp. 7-9). It is not without 

significance to note that the index is not only a “trace” but also an indicator: it 

indicates the object by presenting it. The simple fact of “presenting” the objects 

on a stage, gallery or in the field of performative action transforms their 

practical, “non-artistic” function into a symbolical or fictional one. The 

location itself with its objects and architectural setting with which the AR user 



interacts acquire, as it were, quotation marks, that is, a specific figurative 

meaning, similarly to the objects included in a theater scenery. 

At the same time, the artwork also takes place, i.e., it occurs as a real-time 

event in situ. If the spatial configuration of the work – the fragment of the real 

world now fictionalized – is part of the work (as I have shown above), so is the 

act of fictionalizing it, together with the subsequent experience of this 

fictionalization. In this sense, the whole experience of the work can be seen as 

an event, understood here as an act performed in the present tense and in a 

specific location, which evolves in time and has a limited temporal scope. A 

key term to explain this argument is “liveness”. 

Debated especially in the field of performance studies, liveness has actually a 

special relevance in other fields, including in what concerns the experience of 

the user in AR. One of the most cited and equally criticized positions is that of 

performance theorist Peggy Phelan who defends the idea (or rather myth) of 

liveness as unmediated presence. According to Phelan, ‘Performance’s only 

life is in the present. Performance cannot be saved, recorded, documented, or 

otherwise participate in the circulation of representations: once it does so it 

becomes something other than performance’ (1993, p. 146). Moreover, she 

argues, ’performance’s being, (...) becomes itself through disappearance’ 

(Ibid.). That is to say, in Phelan’s view, what gives it aesthetic and social value 

is the sense of absence, the status of the ‘fait accompli’ and not the sense of 

presence as a (re)production or reiteration. Her views were often criticized, not 

least because of their rather radical stance and, we should add, limited view 

which effectively excludes the implications of media technology use. Taking 

a critical position towards Phelan’s opinions, performance theorist Philip 

Auslander affirms that ‘the experience of liveness is not limited to specific 

performer-audience interactions but to a sense of always being connected to 

other people, of continuous, technologically mediated co-presence with others 

known or unknown’ (2008, p. 61). Auslander challenges the traditional 

assumption that the live precedes the mediatized arguing that the two are in a 

relationship of mutual dependence (Ibid., p. 11). However, Auslander goes 

further practically re-balancing Phelan’s binary position only to give 

preeminence to the media component of the performative act. He writes: 

‘Performances occur now in a cultural context in which the projection is more 

closely related to the dominant media than is the live body, a fact that 

undoubtedly has implications for how the audience perceives the whole 

performance’ (Ibid., p. 43). 

In fact, in order to understand the problem of liveness – and of what I call here 

“the direct presence” – in AR, we should see it not in exclusive terms, like 

Phelan or Auslander, but rather as a balanced (although not equal) articulation 



between real and virtual manifestations. It is true, perceptual and aesthetic 

overlapping and confusions between the physical and virtual levels might take 

place (giving the impression, for instance, that an image is almost the real 

object), since both are live manifestations. But, we should note, what makes 

them different is precisely their ontological and/or aesthetic dimension: one is 

manifested in the physical world, the other in the virtual realm, one is the mark 

of an immediate reality, the other indicates a mediate reality (as I will discuss 

in the following section). If we agree that the physical and virtual realms are 

ontologically different (although not always perceptually different), we should 

see their articulation not as a question of preeminence but rather of 

convergence and expansion. That is, a body-machine, physical-virtual 

interaction that takes place in real time. Performance theorist Cormac Power 

(2008, p. 169) is right when he affirms that for many authors, the idea of 

liveness is concerned with a narrow and rather idealistic notion of 

unproblematic immediacy, while in the field of multimedia, performance can 

create—in the view of another performance theorist, Andy Lavender—an 

experience in which ‘the spectator’s own sense of presentness is expanded’ 

(2002, p. 189). This is what the AR works discussed here provide in the first 

place: a sense of fictionalization of the physical world through a live, embodied 

presence of the user at the border between real world and virtual image. 

Beyond the screen: virtual and virtuality – The mediated presence 

If we discussed what AR augments, it is important also to see what is virtual 

(for) in AR. The Latin etymology of the word virtual (from virtus, virtualis – 

‘excellence, potency, efficacy’) indicates that it refers to something that exists 

potentially, but not actually. The meaning of ‘being something in essence or 

fact, though not in name’ is probably known in the sense of being ‘capable of 

producing a certain effect’ (Harper, 2019, “virtual”). More exactly, an effect 

of presence. In the equation of AR, virtuality should be understood not as 

something opposed to reality, but rather as a form of immaterial reality; 

something that exists in reality but acts without the agency of matter. Theorist 

Ann Friedberg proposes a consistent definition of the term: 

The term ‘virtual’ serves to distinguish between any representation or 

appearance (whether optically, technologically, or artisanally 

produced) that appears “functionally or effectively but not formally” 

of the same materiality as what it represents. Virtual images have a 

materiality and a reality but of a different kind, a second-order 

materiality, liminally immaterial. The terms “original” and “copy” 

will not apply here, because the virtuality of the image does not imply 

direct mimesis, but a transfer—more like metaphor—from one plane 

of meaning and appearance to another. (2006, p. 11) 



Indeed, virtual images design possibilities, but they never acquire the level of 

the “actual”. For example, regardless of how convincing virtuality’s claim 

might be and irrespective of its associated materiality or physicality (such as 

optics, hardware, wires and interfaces), virtual elements in the works discussed 

here – the natural elements, silhouettes, lines and hatchings at Adrien M & 

Claire B, the aquatic and terrestrial plants at Tamiko Thiel, the information, 

dialogues and social media pages in Refrakt’s project, or the animated 

presences such as insects, signal interferences, geometric forms and symbols 

at Adrian Grecu – remain an image, a representation, an appearance. A thing 

that is not the real thing, but an ontologically different locus and manifestation 

of a differently defined presence and meaning. 

This “different” type of presence is given by what theorist Josette Féral calls 

the ‘presence effect’. According to her, ‘a presence effect is the feeling the 

audience has that the bodies or objects they perceive are really there within the 

same space and timeframe that the spectators find themselves in, when the 

spectators patently know that they are not there’ (2012, p. 31). More precisely, 

this effect is given by the digitally animated elements rendered on the screen 

during interaction, but actually absent from the participant’s immediate reality. 

These forms contain a certain sense of anteriority – they seem already there, in 

situ at the moment of interaction – although their presence (in the virtual realm) 

becomes visible only by being activated through the interface by the user’s 

body. Thus, the virtual component of the works connects real space and media 

space, the actual and the anterior presence in situ, bringing, as performance 

theorist Richard Schechner suggests, a specific ‘there and then’ in this 

particular ‘here and now’ (2004, p. xviii). Precisely this aspect of the 

relationship between virtual image (which essentially implies anteriority) and 

the bodily activity in situ (which implies immediacy and direct contact) calls 

into question – as I have shown above – performance theories that put emphasis 

on either one of its dimensions, corporeal or mediatic. As demonstrated here, 

the performative experience of media artworks takes place somewhere on the 

middle ground between the two dimensions. 

A useful instrument in analyzing the spatio-temporal experience of AR and 

implicitly the mediated presence is the chronotope. Literary theorist Mikhail 

Bakhtin defines the chronotope as ‘the intrinsic connectedness of temporal and 

spatial relationships that are artistically expressed in literature’ (1996, p. 84). 

As he further explains, 

In the literary artistic chronotope, spatial and temporal indicators are 

fused into one carefully thought-out, concrete whole. Time, as it were, 

thickens, takes on flesh, becomes artistically visible; likewise, space 

becomes charged and responsive to the movements of time, plot and 



history. This intersection of axes and fusion of indicators 

characterizes the artistic chronotope. (Ibid.) 

Thus, the chronotope is what makes time a spatial dimension and space a 

temporal dimension. To put it differently, the passage of time can be perceived 

and acquires sense only in space, while the movement in space is always 

movement in time. This is evident in the artworks exemplified here: the virtual 

images are generated according to the user’s position and orientation and 

experiencing the AR effect involves a bodily movement in space. The concept 

of chronotope is therefore a useful instrument to understand that the encounter 

between virtual and real in AR is a question of actualization, of an experience 

necessarily developed “in progress” and in space. In this sense, the virtual 

image is a form of actualization of something that the physical reality lacks—

actualization in both senses of the term, as making real and making temporally 

actual. Therefore, the virtual image is a form of expanding our understanding 

of reality, a means to articulate ideas of representation, illusionism, the fragility 

of empirical experience, the intricate relationship between object and subject, 

corporeality and incorporeality, actual and symbolic, immediacy and 

anteriority and, as a matter of fact, between virtual appearance and physical 

reality. According to this logic, we cannot help but agree with Anne 

Friedberg’s more inclusive observation that ‘virtual images radically 

transformed the twentieth-century understanding of reality’ (2006, p. 4). 

Nevertheless, the dialectical relationship between the temporal level of the 

setting and the body, and the temporal level of the virtual image is complicated 

by another temporality: “the narrative presence”. 

Content and representation – The narrative presence 

The narrative presence belongs to (or, rather, reflects) some undefined time in 

the past or in the future, which is actualized in the present. This is the time of 

the story, of the fiction, the representation of the possible worlds rendered 

through the digital images in connection with the physical configuration of 

each work’s specific location. For example, in Adrien M & Claire B’s work, 

we have to do with – as the title indicates – “mirages and miracles”, a sort of 

“digital animism” that, like any other miracle, contradict the explicable and the 

rational, only to propose an imagined world of forms and appearances that are 

in their very nature atemporal. Tamiko Thiel proposes in her work Gardens of 

the Anthropocene, an “as if” world where fantasy and reality collide into an 

uncertain timeframe indicated in the title. The scenario of the work imagines 

the transformations and adaptations of local species of plants to the climate 

conditions of the epoch commonly known as “anthropocene”, marked by 

significant human impact on the Earth’s geology and ecosystems. Refrakt’s 

Slide to Expose is a fiction about our “digital intimacy”, about life and death 



online, about those memories, emotions and reactions that are not always 

visible, but which subconsciously function at the border between physical and 

digital worlds. In Adrian Grecu’s work, the animations emanating from the 

installed pictures construct imagined scenes that are not plausible in the 

ordinary world, but convincing in the extraordinary logic of the story. 

Remarkable in this sense is the animation of Giorgio de Chirico’s painting The 

Mystery and Melancholy of a Street (1914): the scene frozen by the painter 

somewhere in a “metaphysical” time is actualized – and localized – once 

activated by the user within the AR experience. 

As we can notice, all the works discussed here are “low in narrativity”, as 

theorist Marie-Laure Ryan (2012-2014, online) describes certain types of 

pictures. This is to say, they don’t tell a story in the conventional sense, but 

suggest a situation, they don’t unfold a scenario, but depict a scene. 

Nevertheless, while the narrative content, together with its implied temporality 

– regardless of its complexity – is able to transport the user to another 

discursive level, it also emphasizes the immediacy of the experience in situ. 

The story or the fantastic worlds put forward by the AR works, atemporal as 

they are, actually construct their discourse in close relationship with the place; 

that is, the ordinary space of everyday life now fictionalized by the AR 

experience. Therefore, we might interpret the narrative temporality as a sort of 

spatial extension not only to the senses, but also to the imaginary thus 

highlighting the complex relationships between the architectural setting, 

memory, artistic discourse and cultural environment, as a multilayered 

temporal experience bound to a specific location. 

Performing Presentness 

As I have shown in the subchapters above, I identify three different temporal 

levels in AR experience that correspond – or rather describe and construct – 

three different types of “presences”: “the direct presence”, “the mediated 

presence”, and the “narrative presence”. It is important to emphasize that this 

dialectical conceptualization of temporality does not operate as a strict 

taxonomy, but rather as an instrument of analyzing the temporal, and by 

extension, spatial experience in AR. Moreover, they should not be interpreted 

separately, as distinct perceptual frameworks, but they should be seen as 

temporal manifestations that interact and converge. I introduce the term 

“presentness” to describe this temporal convergence in AR experience. 

The term presentness has already been used in theoretical writings to refer to a 

certain sense of immediate temporality, although in very different senses. For 

example, philosopher Stanley Cavell describes that presentness is ‘what 

painting wanted, in wanting a connection with reality’, that is, a sense of 



immediacy based on the presence of the artist’s own self in his/her art (1979, 

p. 22). From the perspective of media theory, Jay David Bolter and Richard 

Grusin conceive the idea of presence, and implicitly that of presentness, as an 

attempt to achieve immediacy by ignoring or denying the presence of the 

medium and the act of mediation. In their view, television is one such medium 

that offers ‘a quality of presentness, of “here and now”’ (1999, p. 11, 187). In 

the field of performance studies, Steve Dixon defines presentness in a larger – 

if not quite relativistic – perspective, considering that ‘all art is concerned with 

presence, or presentness, be it painting, poetry, net-art, recorded media, or live 

performance’ (2007, p. 132). For art theorist Chantal Pontbriand, performance 

art, in contrast to theater, is characterized by a ‘new form of presence’, since it 

presents and does not re-present. This could be called presentness, believes 

Pontbriand, i.e. the temporality of the performance that ‘unfolds essentially in 

the present time’ (1982, p. 155). But perhaps the most resonant sense of the 

phrase presentness was that proposed by art historian Michael Fried in his 

debated essay Art and Objecthood. For him, presentness is the specific (and 

therefore ideal) condition of modernist art. In opposition to the endless 

presence and “theatricality” of Minimalist art, modernist art, believes Fried, 

offers an experience ‘of secreting or constituting, a continuous and perpetual 

present’ (1998, p. 166). This is what Fried calls presentness. More exactly, the 

impression that at every moment the work itself is wholly manifest: ‘it is this 

continuous and entire presentness, amounting, as it were, to the perpetual 

creation of itself, that one experiences as a kind of instantaneousness’ (Ibid.). 

This argument was actually often criticized by what was called postmodernist 

art criticism, especially for the author’s almost metaphysical assumptions 

about art’s temporality. 

The concept of presentness, as I define it here, acknowledges these positions, 

although it significantly differs from them. I see presentness as the expression 

of a transversal performative experience where various temporalities and 

visual elements (both real and virtual) overlap and intersect. 

On the one hand, presentness in AR can be defined as a sort of temporalization 

of space. This is to say that presentness translates in temporal terms what I 

have called here the process of spatial convergence. The latter is what 

characterizes AR in the first place. Therefore, AR should be seen neither as a 

material environment that is simply overlaid with data, nor as a situation in 

which the body has random access to virtual information, but as an expanded 

experience of the real world activated within the media sphere by the (mobile) 

user in a precise location. AR links material reality, virtual images and the 

active user live in a convergent space—a type of experiential space that has a 

double nature, as it relies equally on the immanent materiality of the “here” 



and the virtual immateriality of the “there”. Or, in temporal terms, equally on 

a definite “now” and a certain “then”. 

On the other hand, presentness in AR can be explained as a spatialization of 

time. Presentness provides a certain sense of both simultaneity and succession 

that integrates pastness and futurity, real-time of the surrounding world, 

mediated-time of the virtual image and the atemporality of the narration into a 

flow centered on the active body. The interplay between multiple viewpoints 

resulting from the moving body of the user, the virtual images actualized in 

space and time by positioning and orientation instruments (sensors, GPS, 

compass), and the dialogue between the general view and the detail at the 

“narrative” level is what gives a sense of complex temporality that develops in 

space. The term “interface” proposed by art historian Christine Ross with 

reference to the development of a set of aesthetic instruments specific for 

temporal investigation seems appropriate here. As Ross explains, we should 

explore ‘image-making, performance and narrativity as an interface – a surface 

of exchange of temporal information – even more so as a site of transmutation 

between temporality and historicity’ (2012, p. 5). The practical and conceptual 

conflation between interface and site in explaining the articulation of 

temporality proposed by Ross actually reflects AR’s own functionality as the 

framework that effectively brings together location, memory, technology and 

spectatorial implication. Although presentness, in the sense I give to the term 

here, contradicts both modernist progress-oriented temporality and 

postmodernist relativistic articulation of time, it does not represent a sort of 

absolute or perpetual present. Presentness is seen – and here I borrow again 

Christine Ross’ words – ‘in the sense of freeing the three categories of time 

(past, present, and future); of complicating their connection; of activating the 

past in the present and allowing it to condition the future in that very process’ 

(Ibid.). And what the art works exemplified here do in the first place is to free 

and complicate the connection between different temporal levels, past and 

present: between an immediate past and an uncertain future in Refrakt’s 

installation, between the history of a place and its problematic future in Tamiko 

Thiel’s virtual gardens, between the complicated relationship amid natural 

elements and human characters and their physical matrix in the gallery in 

Adrien M & Claire B, and Adrian Grecu’s works. 

Conclusion 

I conclude by emphasizing that presentness should be seen as the temporal 

manifestation corresponding to what I have called the experience of spatial 

convergence in AR, that is, the perceptual merging – and not only juxtaposing 

– of the elements in the physical world with images in the virtual realm, in real 

time and localized for each user. Thus, it becomes clear that performative 



action in these circumstances presupposes more than extending liveness 

through the use of media technology. Performative act in the field of AR is 

equally a spatial practice (in the sense of making locality a site-specific 

component of the work), a media activity (in the sense of accessing, activating, 

and producing data and audio-visual elements) and a temporal construction (in 

the sense of creating a complex temporality that includes different levels: 

actual, mediated and narrative). In other words, performance is understood as 

something between thing-ness and event-ness, and which has at its core the 

user, more exactly, the bodily presence of the user. 
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ABSTRACT 

Government of Children is a pioneering transmedia documentary franchise 

(film, web, VR) aiming to empower children to see themselves as leaders, to 

imagine their societal future and to share and refine their long-term views. How 

would education, transportation, health, technology evolve in the future from 

their perspectives? How would they solve real-world problems such as extreme 

poverty, pollution or violence? Children have no right to vote in our societies, 

however their vision, if heard and taken seriously, can shape their own 

community in unprecedented ways. 

As the founder of the project, I have archived their visions and portraits at first 

in a cinematic prototype made in California and gradually in a full transmedia 

segment made in Romania with 100 children imagining the next 100 years of 

the society. The project became Romania’s first stereoscopic feature 

documentary with numerous transmedia extensions such as a participatory web 

platform and an in-progress VR piece. Calendar-wise, I have initiated the 

project in 2017 and launched the Romanian pilot in 2019 aiming to expand it 

globally by 2023. The two years of development, production, post-production 

and distribution served as a set of practices for its scalability potential. 

The current paper is based on an excerpt from my PhD thesis, researching 

transmedia art methodologies (Mischie, 2019, p. 305). The paper addresses 

numerous questions: How can we archive imaginaries in creative manners? 

How can we design collaborative artistic practices? How can we implement 

fragments of those imaginaries in our current societies? How can we balance 

distinctive visions? How can we design holistic transmedia projects? How can 

we design more meaningful “glocal” projects in the audio-visual field? 

 



Introduction 

Government of Children is a pioneering transmedia documentary franchise 

(film, web, VR) that I have initiated as a writer and director in 2017, with the 

intention to empower children to see themselves as young leaders, to imagine 

their societal future and to share their visions for the short, medium and long-

term of societal evolution. How would education, transportation, health, 

technology evolve in the future from their perspectives? How would they solve 

real-world problems such as extreme poverty, pollution or violence? How 

would they take decisions or even more difficult, how would they take actions? 

Children have no right to vote in our societies, however their vision, if heard 

and taken seriously, can shape their own community in unprecedented ways. 

We will analyze in-depth the arts-based research project from conceptual, 

technological and methodological points of view. In addition, we will also 

explore the artistic, research, educational, societal layers the project reunites, 

relying on the case studies that we have encountered in the development, 

production or distribution phases. Are children empowered by civic 

imagination? How can we archive imaginaries in creative manners? How can 

we design collaborative trans-generational artistic practices? How can we 

implement imaginaries in our current societies? How can we balance 

distinctive visions? How can we measure the impact of a multi-layered project 

not only from an artistic standpoint, but also from educational, social, civic 

standpoints? 

Methodology 

Government of Children (GoC) began with three artistic components that are 

in continuous development: a film, a participatory web platform, a VR project 

(Tangible Utopias). 

I have initiated the transmedia project in 2017, during a Fulbright scholarship 

at USC – School of Cinematic Arts in Los Angeles, California. Upon return to 

my native country, I have continued and expanded on the project in Romania. 

The original franchise was therefore continued with a full Romanian 

transmedia world, which is the focus of our current article: Government of 

Children x Romania. 

The Romanian film reunited 100 children who shared their visions regarding 

the evolution of society in its next 100 years. We have preserved a selection of 

their visions in the first Romanian 3D documentary film and in numerous 

extensions. 



During the research phase we have interviewed a total of 170 children from 

two countries: U.S. (for the prototype phase) and Romania (for the actual 

production phase). 

The concept was designed in a “glocal” manner, as it relies on an open 

methodology that can be developed with ease in a specific country but also 

internationally. Our process for the feature-length film reunited ten stages that 

combine film and game production methods: 

 The concept development phase – designing the overall transmedia 

concept and pitching it at international markets in Sweden, Poland, 

Italy, United States (one year); 

 The research phase – recruiting the children through open calls (three 

months); 

 The directorial approach phase (one month); 

 The prototyping phase by creating a project at a very small scale (one 

month); 

 The pre-production phase by scheduling the children, designing the 

set (one month); 

 The production: filming in a professional studio the stereoscopic film 

(eleven days); 

 The post-production: editing, adding sound and music (seven 

months); 

 The user testing: inviting trans-generational users in order to collect 

reactions (one week); 

 The launching & distribution – theatrical launch in more than 30 

cinema halls throughout the country (three weeks plus ongoing 

festivals and events); 

 The evaluation and the transmedia continuation and extensions 

(ongoing); 

For the purpose of the current article, we will rely mostly on the concept 

development, pre-production and production phases. 

Theoretical background 

When creating Government of Children, we relied on personal projects and 

experiences, while connecting it also to an odyssey of philosophical 



approaches. The project is an intersection of transdisciplinary ideas and 

practices. 

Henry Jenkins created the term ‘transmedia storytelling’ initially in the context 

of fictional worldbuilding: 

A transmedia story unfolds across multiple media platforms, with 

each new text making a distinctive and valuable contribution to the 

whole. In the ideal form of transmedia storytelling, each medium does 

what it does best – so that a story might be introduced in a film, 

expanded through television, novels, and comics; its world might be 

explored through game play or experienced as an amusement park 

attraction. Each franchise entry needs to be self-contained so you 

don’t need to have seen the film to enjoy the game or vice versa. 

(Jenkins, 2006, p. 97) 

Government of Children has its roots in this philosophical methodology, 

aiming however to expand on it not only in multiple medias, but also in 

multiple domains (film, anthropology, politics), in time (by constantly 

archiving visions) or in space (by gradually archiving the visions of children 

from all continents). It is, in better terms, a holistic project. While Jenkins’ 

focus is mostly on transmedia entertainment, in our case transmedia is 

expanded in civic, educational, and artistic directions simultaneously. The goal 

of the project is not necessarily to entertain in a passive manner, but to engage, 

to provoke a roller coaster of ideas sparked by the visions of children with 

leadership potential. Also, as a larger ideal, the film aims to gather a 

community of visionary children who in collaboration can succeed to co-

imagine and subsequently co-implement their most constructive civic dreams. 

Transmedia projects may vary deeply from country to country, from culture to 

culture, from the West Coast to the East Coast (Phillips, 2012), from the 

American monetisable approach to the European social-impact-driven 

approach. Government of Children aims to blend the sustainability models of 

the US with the conceptual depth of European artworks. This allows it to 

follow not a purely local or global trajectory, but rather a “glocal” one. 

Government of Children also aims to take further worldbuilding practices 

(McDowell, 2019) into a long-term hybrid world that remixes imaginaries with 

the real world. Moreover, the project also includes forms of co-creation with 

children, being easily interconnected with the Collective Wisdom report 

released by MIT (Collective Wisdom, 2019). 

From a transmedia perspective, the project reunites multiple platforms and 

each of them has an extensive role: the film offers an entry point into the 



collective visions of the children (through editing that brings together ideas in 

a continuous form, in a collective macro-vision or consciousness); the web 

platform expands on the accessibility of the piece by inviting each child to 

contribute at any point through a simple webcam activation; while the VR 

extension – also called Tangible Utopias – creates from scratch alternative 

societies and futuristic architectures inspired by the ideas of the children. The 

web acts on immediacy, the film acts on thought-provoking-ness and VR 

activates our long-term exploratory paths. The triple media layers also expand 

the project for distinct audiences – while the youth often prefers the web and 

VR, adults made up mostly by parents and educators opt for the film. 

Apart of the transmedia practices that relate more to the methodology of the 

project, the essence of it relies on a deeper transformative concept. Civic 

imagination is a concept initiated by Henry Jenkins that describes ‘our 

collective vision for what a better tomorrow might look like’ (Jenkins, 2019). 

Government of Children takes this further by not only archiving the civic 

imaginaries of the children, but also by facilitating vision-adoptions into real 

measures. However, whereas civic imagination mostly relies on preserving 

visions and ideas, Government of Children goes one step further, aiming to 

debate the applicability of the ideas and to further develop prototypes for them. 

In Notebook on Time, Teddy Cruz invited us to overcome the abstraction of 

thinking and to trace our collective civic imagination (Sanroman & Falconi 

eds., 2013, p. 18). Our goal for Government of Children is to facilitate a 

multitude of future scenarios designed by children: instant improvements 

(short term solutions), alternative societies (medium term solutions), tangible 

utopias (long term solutions). Quoting Ala Pastica: ‘What interests us the most 

is to create a space of imagination, and not to constantly re-create the concrete 

example for western society, the best practice or the success.’ (Sanroman & 

Falconi eds., 2013, p. 95). Government of Children proposes a 

transdisciplinary methodology and generates an entirely new set of practices 

from these perspectives. 

The project also questions the essence of contemporary governance and open 

methodologies for practicing it collaboratively. According to Antanas Mockus, 

‘Governing is like writing. Governing is like re-writing. Governing is, more 

precisely, co-writing.’ (Sanroman & Falconi eds., 2013, p. 77). A project like 

this opens up leadership for the ones that are usually marginalized, isolated 

from it. What would a collaborative governing look like? 

The project also highlights a new form of gamification technique. According 

to Jenkins, ‘In a hunting culture, children play with bows and arrows. In an 

information society, they play with information.’ (Jenkins, 2006, p. 134) 



Children are invited to expand on their ideas, to trace their origin, to bring 

arguments for each of their visions. Apart from playing with information, they 

play with imagination. The project allows them to test the bold-ness and the 

constructive-ness of their visions. 

Another layer explored by the project is the relationship between our ideals, 

our goals and reality. Jeff Watson highlighted in his PhD thesis that ‘Ours is a 

society of overlapping and nested dreams, and it’s turtles all the way down. We 

construct these dreams, and are constructed by them. This is our reality, and 

this is how we change it.’ (Watson, 2012, p. 13) Therefore, our main goal is 

how to become aware of this dual construction? How can we archive both our 

ideals and our realities? How can we design a unity of both rather than a 

separation of both? Government of Children acts in many ways like a collective 

mosaic, a hive mind. 

Dominic Price, futurist, invited us to ask the children what impact they would 

like to have in the future, not what job they would like to have. He believes in 

a journey from creativity to consistency (Price, 2018, in conference). 

Government of Children facilitates this pathway and archives it digitally. 

In 1923, Andrejs Kurcijs coined the term ‘active art’ (Hamou et al. eds., 2019, 

p. 6) and later on, in 2019 the editors Joachim Hamou, Maija Rudovska, 

Barbara Sirieix classified art in three spheres: art for political purposes, art for 

its own purpose or art with no purpose (Hamou et al. eds., 2019, p. 7). In this 

context, I believe Government of Children proposes a new angle: art with a 

holistic purpose that encompasses artistic, educational, social, and political 

layers. Its impact cannot be measured only at the box-office, website traffic, or 

time spent in VR, but rather through the amount of collective hope and courage 

children gain out of it, by the amount of faith that adults start to have in the 

younger generation, as well as the amount of collaborative spirit that 

transgresses generations after having experiencing it. 

 

Originality 

The Concept Phase 

The concept phase was developed gradually, having nonetheless as a starting 

point an incubation time of one year. The transmedia concept had an organic 

evolution: the film was the first component, designed as the entry point into 

the imaginative universe, while the web platform adds participation and 

facilitates a global community of visionary children; the VR project (currently 

in production) takes the visions of the children further into immersive 

environments. 



The Production Phase 

The uniqueness of the project during the production phase was mostly the 

participatory methodology. Each child entered the filming set which was 

designed as close as possible to an improvised indoor entertainment park. We 

designed an entire experience for each of the interviewed children: 

 The playful archival: the protagonist would come and enter the 

“Drawing Room” where he/she is invited to draw his/her vision on 

the future of architecture. The children would draw individually and 

collaboratively, would borrow colors and change ideas. The result 

would be a continuous drawing. 

 The chromatic archival: The protagonist would then be invited to tell 

us his/her favorite color. In the meantime, we would personalize the 

set according to their preference and to our tools. 

 The mind archival: the 2D audio-visual interview would reunite at 

least one hour of brainstorming on the future of 5 categories: 

education, healthcare, architecture, transportation, waste. 

 The stereoscopic archival: The 3D filming of the portraits would 

invite each child to stay in his/her leader position. We would now have 

music on set and invite children to feel at home. 

 The object archival: Some of the children would remain on set to help 

us create the visual inserts from repurposed toys. This would lead to 

a co-creative practice where professional set designers and children 

recreate stylized objects for the film inserts. 

Visually-wise, the project reunited two components: 

 The stereoscopic portrait of each protagonist. We have 

deliberately opted to use tridimensional technology in order to convey 

the complex typologies of each child. The children, while captured by 

the camera become sculptures in movement – a parallel with the usual 

statuesque presences of the adult historical leaders. The added 

immersion increases their posture of young leaders. Figure 1 

(Mischie, 2018) depicts the visual architecture of a child-protagonist. 

 The stylized visual inserts with elements co-created by children. 

We have designed stop motion scenes and visual scenes of repurposed 

toys in order to offer hints of the ideas exposed by children. The 

playful objects used to picture miniature real-world contexts offered 

a form a visual humor and sarcasm to the entire piece. Figure 2 



(Mischie, 2018) captures the overarching visual style of the cinematic 

piece: using minimalist objects in order to convey maximalist ideas. 

For the future iterations of the project, we would gradually love to integrate 

collective visual inserts displayed either as real spaces, transformed with CGI, 

depending on the visions of multiple children, or a common mock-up 

architecture with added elements, depending on the ongoing shared ideas.  

 

Figure 1: Still from Government of Children, directed by Ioana Mischie [Film], produced by 

Storyscapes and Studioset, filmed by Zsolt Magyari and Radu Voinea, 2018. 

 

The protagonists – infinite characters 

With this project we aimed to devise a model for a project-specific 

methodology, but also a new paradigm of characters in audio-visual form. If in 

the past and present, the most quoted script theories are the ones belonging to 

Syd Field, Robert McKee, Joseph Campbell or Christopher Vogler, we 

currently plead for what we call 'The Infinite Narrative' (Mischie, 2019). The 

Infinite Narrative is not fueled by conflict, it is not driven by heroes or anti-

heroes and it is not structured in an over-fixed manner. The Infinite Narrative 

is an ongoing flow of visionary ideas, rather tracing the evolution of ideas in 

time, than the evolution of a site-specific situation or character. The characters 

turn into what we call 'Infinite Characters' – they act mostly as carriers of 

meaningful ideas. Therefore, Infinite Characters might be seen rather as an 

intermediary phase to Infinite Visions. 

The first film project reunited 100 Romanian children, between the ages of 6 

and 12. Recruiting the children was at first one of the most multi-layered 

ethical dilemmas: what selection criteria should we use for selecting the first 



100 children? How can we evaluate their capabilities, without being able to 

rely on a similar system or project? Why would the selection be made only by 

adults? 

For the first independent project, we have deliberately decided to avoid the 

classical casting process. We started from the premise that every single child 

can turn into a potential leader and as long they love to practice their civic 

imagination skills, our invitation will be open. Therefore, we ended up having 

a “first come, first served” policy, based on multiple Calls posted on social 

media, in local schools or via local events (Street Delivery). 

 

Figure 2. Still from Government of Children, directed by Ioana Mischie [Film], produced by 

Storyscapes and Studioset, filmed by Zsolt Magyari and Radu Voinea, 2018. 

 

The finalists were mostly coming from Bucharest (urban areas) and 

surroundings (20%). We have obtained a parity of girls and boys and a mix of 

children coming from schools and homeschooling systems, classic families 

and adoptive families, majority and minority contexts. Due to lack of further 

resources, we did not have the possibility to recruit children from all over the 

country. 

Although the diversity of such a project is pivotal, we have considered that the 

most truthful diversity comes from an ongoing process. On the medium and 

long term, we aim to reach children from expanded categories. For the 

upcoming segments of Government of Children, we aim to opt for a selection 

that would mirror the actual population of Romania. 

For future projects, we aim to place an emphasis on two aspects: children from 

all over the world will be able to archive their own visions by using the GoC 



platform, and those coming from non-technologized areas will be recruited on 

terrain via local partners. 

Collaborative creativity – involving children in the audio-visual making 

process 

We live in an Era where most of the films and books for children are 

exclusively designed by adults. Therefore, for Government of Children, we 

aimed to design “creative windows” that are inviting children to learn layers 

of the film-making process. The directorial methodology sets up the filming 

process as a playground, where various visual inserts can be created from 

simple objects, repurposed toys colored to be in tune with the overall style of 

the film. In this way, we are achieving simultaneously an organic look (driven 

by the directorial vision) and a personalized look (driven by the choices of the 

children or invited artists). 

Prior to the filming, each child was invited to name his or her favorite color. 

Depending on their choices, we would personalize clothing or background and 

we would also sketch visual inserts. Some of the objects featured in the film 

(for example, one of the LEGO houses) were created entirely by children. 

During the Californian prototype, the children were also trained to film 

themselves and to interview themselves. They were trained to organize the 

entire filming process, which motivated them to become more involved and to 

lead the process of audio-visual archival. This was possible, however, in a no-

budget setting, with entry level cameras and natural lighting conditions. 

However, when using groundbreaking technology, a similar approach would 

feel unrealistic, as the equipment needs highly specialized technicians. 

Nonetheless, we would often invite children to watch the main stereoscopic 

monitor and to express their opinions in real time. The children can play an 

active role as creative consultants on higher budget set-ups. 

Relevance 

The choices made in the concept stages, pre-production and production stages 

and the transmedia architecture influenced the evolution of the project towards 

areas that are not only cinema-centric, but rather holistic inspirational and 

exploratory paths. 

The concept is designed as an ongoing project, on the short, medium and long 

term and aims to be expandable in five directions: 

 Trans-temporal (by continuing to archive the visions of the children, 

in order to see how their ideas may change in time; we aim to set up 



a maximum re-interview time frame of three years from the first 

interview); 

 Trans-spatial (by expanding the project in numerous other countries 

and continents, in order to compare the visions cross-culturally); 

 Trans-technological (by using top-notch technologies in order to 

bring these visions to life in immersive and interactive manners, 

although linear versions are simultaneously available for accessibility 

purposes); 

 Trans-generational (by archiving debates around the visions of the 

children lead by multiple generations in order to reach a wider 

consensus); 

 Trans-real (by encouraging both documentary-type approaches and 

fictional VR projects). 

The intention of the project is multi-layered, having multiple dimensions that 

are organically intertwined: 

The artistic dimension. Government of Children started as an artistic 

project, being a film at first. However, while being transmedialized, 

the film remained more of an entry point into the entire universe. The 

profound artistic approach comes from the bold choices: from the 

chromatic architectures of the shots to the groundbreaking 

technologies used to preserve the tridimensional portraits, to the 

playful visual inserts designed as static or stop motion. The 5.1 sound 

along with the original music had also a decisive role in heightening 

the grammar of the film. The chromatic approach was carefully 

curated, taking into account the preferences of the children involved. 

The educational dimensions. The project has an increased 

educational potential in all the stages: from interviewing the children 

and training them to practice their civic imagination to displaying 

their visions. 

The educational path can be accelerated by distributing the 

documentary in schools, designing curricula that embrace the GoC 

methodology. On the long-term, the project may grow into a 

dedicated educational and exploratory center that fosters the 

community of visionary children. 

Also, an educational kit was devised that can be used actively in the 

educational process or in the playful or exploratory moments that 

children embrace. 



The social dimensions. The project has numerous social layers as 

numerous visions can be adopted by decision-makers and integrated 

into the actual design of our society. We are at the moment aiming to 

launch the campaign Adopt a vision in order to match helpers with 

visionary children. 

The technological dimension. The project uses numerous innovative 

technologies, from stereoscopy to VR and AR. The documentary was 

the first Romanian 3D feature-length film. 

The noetic dimension. The transmedia franchise aims to facilitate a 

collective consciousness of the children from all around the globe, 

one that can be listened to, debated and implemented in real time. 

The research dimension. The project encompasses a clear research 

component, aiming to bring together artists, researchers, architects in 

order to interpret and expand on the visions of the children. Also, 

there are numerous data available regarding the confidence of 

children in their own leadership capabilities. 

The transdisciplinary dimension. The project aims to reunite 

numerous disciplines into a continuum. 

Conclusions 

Overall, Government of Children is an ongoing project that employs 

pioneering methodologies of collaborative creation and implementation of 

visionary ideas. Although only in its second year of existence, the project has 

a strong basis for further expansion. 

The project serves as a holistic transmedia model for designing artistic projects 

with social, educational, civic layers. Not only the end result, but also the civic-

imagination-driven process reveal some of the key-facets of developing an 

original franchise, while also remaining open enough to continuous innovation 

through additional modular extensions, characters or approaches. Above all, 

one of the key ideas is that media transcends itself and may have a direct 

continuation in the real world, by connecting archived visions with actions. 

If many films declared themselves to be plot-driven, character-driven or world-

driven, the current project proposes another configuration, being fueled by 

Infinite Visions, by a form of overarching set of meanings, principles, 

scenarios. 

The concept development, pre-production and production phases 

transparentize the organic growth of the idea. Its current open, ever-expandable 

methodology supports a model with increased scalability and an easy 



mechanism to involve the children protagonists into the creative process. In 

complementarity to this, new dilemmas may emerge, such as: What is the 

balance between open frameworks and directorial decisions? How to best 

archive the process of a multi-layered project? How to measure the impact of 

a holistic transmedia project in alternative unity measures that don’t consist 

only in box-office numbers or web views? 

The research aims to be expanded and upgraded gradually along with the 

evolution of the project in space, time, arts, sciences or technologies. 
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ABSTRACT 

This paper reports on the conception, development and execution of computer-

assisted “live electronics” in augmenting a contemporary string quartet 

performance in real time. The system, as designed for the piece 

lvbeet130/133dec.com by composer Fred Popovici, uses the Antescofo reactive 

programming language within the Max environment to enable modular, 

flexible and complex processes to transform the acoustic input. Effect modules 

can be routed dynamically, each with their specific input mix. The resulting 

sound is spatialized over 8 speakers surrounding the audience. Timbral and 

spatial details and dynamics were workshopped at the SWR 

Experimentalstudio in Freiburg, Germany. The piece was premiered by the 

Arditti Quartet at the 2019 edition of the international George Enescu Festival 

in Bucharest, Romania. We discuss aspects (both piece-specific and general) 

of design, programming, notation and control. The resulting software is open 

source and freely available online, and can be adapted for different 

configurations and/or compositions. 

 

1. Introduction 

The fifth string quartet by composer Fred Popovici, entitled 

lvbeet130/133dec.com, was conceived as a deconstruction of Beethoven’s op. 

130 quartet and its initial ending (the Great Fugue op. 133), and it works by 

unfolding the acoustic and electronic material guided by harmonic and 

inharmonic spectra, and by the spatial distribution and movement of sound. 

The piece is dedicated to the Arditti Quartet; Figure 1 shows them in 

performance during the premiere. 

To accomplish the concept described above, we developed a system for 

processing the acoustic signals from the string instruments in real time, 

highlighting and enhancing specific spectral and dynamic features, and 

diffusing them spatially in the sonic scene. 



This paper describes the process of designing and performing the computer 

music part of this piece, with the aim of highlighting novel contributions, 

sharing good practices, and increasing the awareness of live electronics in 

contemporary music which, despite a rich, decades-long canon, is still a niche 

subject for broader audiences. In the following, we provide a brief overview of 

the practice and history of live electronics (Section 2), before laying out the 

chronology and structure of the work’s development (Section 3). In Section 4 

we recount details of the premiere performance, and we conclude with final 

remarks and prospects for future work (Section 5). 

 

Figure 1: The Arditti Quartet during the premiere of the piece at the international George Enescu 

Festival in Bucharest, Romania, 2019. 

 

2. Related Work 

Live electronics, or the practice of acoustic instruments being processed in real 

time, has a long tradition, starting in the pre-computer era with the 

experimental performances of Robert Ashley and Gordon Mumma, the 

collaborations of Cage and Merce Cunningham’s dance company (including 

pianist David Tudor), Stockhausen’s Mikrophonie pieces and many others 

(Kurtz, 1992; Holmes, 2012; Davies, 1998). These practices are carried 

forward into the present by the rich live electronic (experimental/ 

improvisation/ contemporary) music scenes of Berlin, Tokyo, New York City, 

London and elsewhere. 



Particularly relevant to the present context are other compositions for string 

quartet and electronics, such as Kaija Saariaho’s Nymphea (1987) and Chaya 

Czernowin’s Hidden (2017), which use spectral and temporal enhancement 

techniques to permeate the audience’s attention and memory (Moisala, 2010). 

The author’s collaboration with composer Fred Popovici has been in progress 

for several years, resulting most notably in the Concerto (2017) for Ensemble 

Modern and live electronics. This experience has highlighted a necessity for a 

streamlined technical framework in order to support the required live 

electronics design, which is presented in the following section. 

 

3. Methodology 

The computer music framework was developed in the Max environment1, and 

the result is open source and freely available online2. Figure 2 shows a 

screenshot of the main interface of the program, as prepared for the premiere 

performance. 

 

Figure 2: Main interface of the Max patch for live electronics. Top: input and score following. 

Center-right: output. Other: transform modules. 

 

 

                                                             
1Max is a state-of-the-art programming environment for real-time multimedia performance; see 

http://cycling74.com/. 
2See https://github.com/RVirmoors/fred-arditti. 



3.1. System structure 

There are three main components to the system: the reactive score, the 

transformation modules, and the spatial diffusion. While assembled for the 

present piece, this configuration is designed to be applicable to future works 

as well. 

Score following and reactive programming are implemented using the 

Antescofo software, which allows for dynamic processes to be automatically 

synchronized to incoming musical material (Cont, 2008). An example of such 

a behavior is coded in Listing 1: the $periodicity variable (received from the 

Max environment) controls the activation of live input into the dmirror and 

gmirror transform modules. The whenever ENMIR construct has a limited 

lifespan, and can be stopped with the abort ENMIR command. Moreover, 

wrapping this behavior into a @macro def block means that it can be reinstated 

at any point, with potentially different parameters. 

 

Listing 1: Antescofo code for the dynamic activation of granular delay modules. 

 

All transform modules contain a standard input section, where they receive up 

to 4 signals, in controllable balance, from either the acoustic inputs, or other 

modules. They in turn can feed into other transforms, or straight to one of 3 

output channels, or so-called screens. We used the metaphor of a screen to 

designate a virtual canvas, with a presence in the acoustic space, upon which a 

certain transformation of the acoustic sound is projected. All routings are 

dynamic, and are rearranged at different points in the score depending on the 

desired effect. Implemented transform modules include: 

 capture (record to a buffer, to be then rendered via a granular engine)3, 

                                                             
3Uses the MuBu for Max package from IRCAM, see https://forumnet.ircam.fr/ product/mubu-en/. 



 partials (set of resonators centered on particular frequencies)4, 

 teeth (comb filtering, to be tuned to certain frequency series), 

 trans (warps and remixes the input’s spectral and dynamic shape)5, 

 cross (combines the amplitude/frequency characteristics of two 

inputs), 

 delay and gran (two stereo granular delays, used separately).6 

Detailed specifications of the modules and their parameters can be found in the 

framework’s online documentation. 

The output section serves to map the 3 resulting screens into space, using the 

IRCAM Spat package7 (Jot and Warusfel, 1995), which allows for different 

speaker configurations and spacialization algorithms. We prepared three output 

configurations: stereo (for use with headphones), 7-channel (for the surround-

studio in the CINETic center), and 8-channel surround (for the SWR 

Experimentalstudio, and the actual performance setting). With this mapping 

selected, the diffusion of the three screens is done dynamically via the 

Antescofo electronic score (Cont, 2011). 

Some of the most elaborate scripting was involved in the spatialization 

processes, as exemplified in Listing 2. Here again a whenever structure is used, 

this time responding to the press of a key. This triggers a curve causing the 

angle ($a) and distance from the origin ($d) to gradually change their values 

over a time span of 0.5 beats8. The destination angle is equal to the initial value, 

plus/minus 30 degrees. Meanwhile, the distance switches between positive and 

negative, which effectively means a 180◦ flip. The resulting effect is a quick 

“crossing” of the sound from one location to its opposite side in the acoustic 

plane. This effect was triggered repeatedly in Section B of Part II of the piece, 

where two screens were meant to “dance” around each other, in accordance 

with the phrasing of the instruments. 

                                                             
4Uses the resonators˜ external from the CNMAT package, see http://cnmat.berkeley.edu/downloads/.  
5trans and cross use the SuperVP for Max package from IRCAM, see https:// 

forumnet.ircam.fr/product/supervp-max-en/. 
6Uses the Granular Mirror Maze device from Amazing Noises, see https://www.amazingnoises.com/free -

devices/granular-mirror-maze/. 
7See https://forumnet.ircam.fr/product/spat-en/. 
8Here we are referring to Antescofo beats, whose duration in clock time depends on the real-time execution. In 

the written score, 1 beat = 1 second. 



 

Listing 2: Antescofo code for the spatial movement of a sound source from its current position to 

an approximately opposite location. 

 

3.2. Development process 

Writing the actual electronic score was an iterative process, taking place over 

almost two years. Work progressed in a nonlinear fashion, on several 

timescales, alternatively focusing on local problems in specific parts of the 

piece, and stepping back to contextualize them within the larger composition. 

As an example, the opening 13 measures contain three different types of 

sounds, each to be treated differently and “projected” to their own output 

screen. We loosely describe them as tones, noises, and (high-frequency) 

residuals. This schema is then applied, almost symmetrically, to a sequence 

close to the end of the composition—the intention being to subconsciously 

create a bridge in the listener’s experience of the piece, by appealing to their 

perceptual memory. See Figure 3 for a fragment of the score, where the two 

violins (as well as the viola and cello, not pictured) alternate through the 

different kinds of sounds before uniting in a harmonic stacking at measure 6. 

In terms of score following, it quickly became obvious that the acoustic score 

is far too complex to be coded into Antescofo from start to finish. Such an effort 

would have taken hundreds of hours to code and even more to troubleshoot, 

and the sample recordings graciously provided by the quartet were not nearly 

sufficient for such an endeavor. As such, we chose a middle ground solution. 

For segments (such as measures 1-13) where precise synchronization is 

necessary down to the note level, we implemented automatic score following. 

For larger scale structures, we resorted to the standard method of manual 

triggering. 



 

Figure 3: Fragment of the acoustic score. Violins 1 and 2 both feature all three categories of 

sounds: tones, noises, high residuals. 

 

A significant part of the sound design and spatial diffusion decisions were 

taken over three days in June 2019 at the SWR Experimentalstudio9 in 

Freiburg, Germany, together with computer music designer Constantin Popp, 

whom we had been in contact with via Skype over the previous months. 

Working in one of the leading studios for live electronics and having a second 

perspective to rely on, gave us the confidence to finalize the work according 

to plan. Back in Bucharest we replicated the chosen spatial trajectories in the 

CINETic sound studio, and found there was next to nothing left to adjust. 

4. Performance 

Since both locally and in the SWR, we had only had recordings and simulations 

of the material to work with, there remained the question of how the patch 

would react to the actual performance. Our working hypothesis was that the 

live setting would add one more ‘spark’ to the dynamics (Kjus and Danielsen, 

2016)—a desirable feature, as long as one avoids unwanted effects such as 

uncontrollable feedback. 

The performance took place on 12 September 2019, in the George Enescu Hall 

at the National University of Music in Bucharest10. We used Sennheiser MKE1 

clip-on microphones, running through the mixing desk and into an RME 

Fireface, to receive the instrumental sound. Three faders from a Behringer 

                                                             
9See https://www.swr.de/swrclassic/experimentalstudio/. 
10See https://www.festivalenescu.ro/events/arditti-quartet/ (Accessed 201910-12). 



Xtouch Compact controller were used to manually control the volume of the 

three output screens, on top of the already scripted automation. 

Two rehearsal sessions were held on the days preceding the performance, with 

a final run-through on the morning of the premiere. Day one was mainly 

devoted to technical configuration and basic sonic calibration. On day two we 

had the chance to go through the piece several times, making last-minute notes 

and troubleshooting11. 

Rehearsals were very effective in providing a global view of the piece, thanks 

to the impeccable delivery from the quartet. One aspect that struck us from the 

first execution, was that one person wasn’t able to simultaneously control the 

electronics, trigger the markers, and follow the acoustic score. Thankfully 

Thomas Hummel, sound director with the SWR, stepped in to handle the 

manual score following. Meanwhile, the mixer was manned by composer 

Joshua Fineberg (also featured in the concert), who made minor balance 

adjustments between the raw microphone sound and the live electronics. A 

snapshot of the team in action can be seen in Figure 4. The performance 

succeeded without notable issues, and the feedback from both the composer 

and the audience was quite positive. 

5. Discussion 

As mentioned in Section 2, live electronics are integral to various categories 

of modern music, each with its own particularities. The idiom where the 

present piece resides, broadly described as spectral contemporary music, also 

comes with advantages and drawbacks from the point of view of the computer 

music designer. 

The foundational asset in this project has been the conceptual framework 

provided by the composer, along with its partial realization in the form of a 

complete acoustic score. From day one, the role of the electronics was clearly 

specified: augmenting the dynamics of the instruments beyond what human 

musicians can produce. Together we were able to invent and test solutions to 

the various facets of this puzzle. 

One significant lack, which is all too common in this type of enterprise, was 

the unavailability of musicians for face-to-face evaluation of the electronics. 

There is a qualitative difference when working closely with a musician, which 

allows for custom tailoring of the code to the interpreted material. This can 

lead to the generation and testing of ideas and processes which remote, out-of-

                                                             
11A bug had turned up during the adaptation of the program to the X-touch controller (brought in by the SWR) 

which seized the feedback parameter from one of the granular delays. This resulted in a few unwanted 

resonances, before the issue was tracked down and repaired. 



time work simply cannot support. Composer Philippe Manoury introduced the 

concept of ‘virtual scores’ (Manoury, 1990), as scenarios where the electronic 

designs are defined beforehand, but their sonic realization is a function of live 

performance. One example is the employment of generative algorithms that 

depend on the analysis of an incoming signal—see (Manoury, 2013) for an 

analytical study. This kind of relationship was categorized in the author’s PhD 

dissertation as signifying ‘dynamic’ interactive music (Burloiu, 2016); it is one 

whose implementation requires close collaboration with performers, over 

several iterations, in order to achieve the desired behavior. The dynamic 

processing for this piece could have been significantly advanced with such an 

approach. 

 

Figure 4: The author (live electronics) and Thomas Hummel (right, score following). Joshua 

Fineberg (mixing) partially visible in the background. At the George Enescu Hall of the National 

University of Music in Bucharest, 2019. 

 

At the same time, the design and presentation of the project would have been 

decidedly poorer without the contributions of Constantin Popp and Thomas 

Hummel of the SWR Experimentalstudio. Their feedback and expertise 

provided an environment to experiment efficiently and to foster trust in our 

decisions, and finally helped bring the work to a satisfying realization. 

A key takeaway from this project which is likely to prove useful in the future, 

is the blending of automatic and manual score following. For timed ensemble 

sequences of electronic actions which need to synchronize to some musical 

material, automatic score following is invaluable. However, when anticipating 

larger musical moves a manual input often works better; not to mention the 



amount of work saved in the spaces where note-level tracking is simply not 

needed. 

The collaboration with Fred Popovici is set to continue. We are currently 

exploring a composition starting from the inharmonic spectrum of a bell sound, 

and the internal dynamics arising from its long decay. A variant of the present 

Max/ Antescofo-based live electronics framework will most likely be used 

here, as well as in other future projects. 
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ABSTRACT 

Over the last years the fields of choreography, interactive art and sound art 

have been expanding at a fast pace, thanks to the accessibility of emerging / 

developing technologies such as wearable sensors, machine learning, virtual 

and augmented reality or Internet of things. This accessibility along with a 

marked interest from universities world-wide, gave performing artists a wide 

range of expressive possibilities. However, we are at a point where all these 

expressive possibilities are arguably more of a problem than a solution. 

Contemporary performing artists need to establish a new grammar for the 

interactive mediums, and impose some expressive limitations rather than 

having unlimited, meaningless liberties. In the first half, the paper presents a 

very brief overview of the field of interactive sonification in performing arts, 

reflecting on the development of this art form as well as briefly delving into 

the technicalities of sonic interaction design. In the second half the paper 

describes the creative process of designing sonic interactions for the 

choreographic performance Nu O Lua Personal (Don’t Take It Personally) by 

Irina Marinescu, as well as an up-to-date evaluation and prospective 

developments of the project by taking into consideration the association of 

aesthetics and technology as well as of artistic freedom and technical 

limitations. 

 

Introduction 

The century we live in has inherited from the previous one both wonders and 

challenges. Despite the problems that we face, such as global warming, 

overpopulation or geopolitical conflicts, this is arguably the best century to be 

alive as a human being. This is not only because of evolution of medicine, food 

supply or politics, but also because we live in a century defined by available 

information, connectivity and human interaction. The internet has made all of 



these possible. As expected, this new trend of interactivity and connectivity 

started to develop its own ethos in the field of arts as well. 

Art forms have always been reliant on technology and artists often had to 

embrace techniques and concepts from sciences such as psychology, 

philosophy, mathematics, biology, physics and more recently informatics and 

computer science. Whether a painter trying to understand the alchemy of 

obtaining specific colors and textures, or a modern composer who at the very 

least has a minimal understanding of electronics and computers in order to 

assign different parts to his virtual orchestra, artists were compelled to grasp 

concepts other than those of aesthetic immediacy in order to explore new 

avenues of artistic expression. Therefore, it is safe to say that the key factors 

of evolution in the field of arts have always been multidisciplinary and sculpted 

by technology. 

Over the last years the fields of choreography, interactive art and sound art 

have been broadening at a fast pace, thanks to the accessibility of emerging / 

developing technologies such as wearable sensors, machine learning, virtual 

and augmented reality or Internet of things. This accessibility along with a 

marked interest from universities world-wide, gave performing artists a wide 

range of expressive possibilities. It has become increasingly clear that the fight 

for artistic progress is carried in the digital realm which, according to cyber 

artist Roy Ascott, has been broadening the dimensions of connectivity, 

immersion, interaction, transformation and emergence (Emmerson, 2000, p. 

62). A very promising tendency waiting to reach its maturity lies in the 

juxtaposition of performing arts such as theater or choreography, with sound 

art, not in a fixed but in a more free – interactive – manner, in which the artist 

is able to extend its artistic expression into the sonic dimension, transforming 

his body into an instrument or even an orchestra. Sound has the capacity of 

suggesting, or personifying spaces, of hyperbolizing corporal actions and 

coming into contrast with our dominant sense – vision. 

Interactive Art requires artistic knowledge and aesthetic thinking but also 

technical knowledge. The fields of Sound Art and Performing Arts have 

inevitably borrowed concepts, strategies and aesthetics from Interactive Art 

which proves to be a true connector between the two. The hybridization 

between choreography, interactivity and sound art has been resulting in unique 

expressive products that the world of art has never seen before. However, we 

are at a point where all these expressive possibilities are arguably more of a 

problem than a solution. Artists who are attracted to or have already 

incorporated technology in their artistic practice need to establish a new 

grammar for the interactive mediums, and to experiment in order to find and 



impose meaningful limitations of their use, rather than enjoy unlimited, 

pointless liberties. 

State of the art 

Without a doubt, the digital domain has been contributing to the expression of 

various art forms since the 1970s. ‘Digital Performance’ as Steve Dixon 

suggests, is related to performing art products where digital technology plays 

an important role, defining the artistic manifestation in itself, more than being 

simply marginal, aesthetic, technical or relating to storage media. Digital 

performing includes theater, choreography or any other performing art form 

which incorporates projections or sound, that were created or manipulated via 

digital means, robotics, virtual reality or installations as well as performances 

that employ sensors or telematics1 or artistic products which are accessed 

through interfaces such as screens and speakers, including cyber-theater 

events, MUDs (Multi-User Dimension) or MOOs (Multi-User Dimension 

Object Oriented) and virtual worlds or computer games (Dixon, 2007, p.3). 

That being said, the fact that the digital domain has become so ubiquitous is 

no news. However, the novelty lies in the real-time possibilities of the digital 

which have become more and more prevalent in New Media and performing 

arts such as contemporary theater or choreography and which have a unique 

lively character of happening “here and now”. Unfortunately, the term “New 

Media” is often used and interpreted for describing visual manifestations, 

resulting in the omission of the expressive character of sound. One specific 

area where real-time digital processes found their use is represented by 

Interactive Sound Art, which uses various compositional methods and 

spatialization strategies in a dynamic, controllable way via interfaces, sensors, 

instruments, hyper-instruments, meta-instruments and controllers. The reason 

why real-time sonic interactions were unavailable, posing a real challenge for 

a long period of time, relies in the complexity and CPU power required for the 

sound design algorithms. This was often translated into an impossibility of 

being truly ‘performative’ (Gibbs, 2007, p. 132). At the present, improvements 

in the fields of both Computer Science and New Media offer the possibility of 

not only performing but also of interacting with sound with a large degree of 

complexity and control, generating new artistic paradigms and cohesions 

between art forms such as theater, choreography and games which together are 

developing a new aesthetic grammar. 

One of the challenges of implementing the new digital technologies in 

performing arts is certain artists’ or practitioners’ concern that the technical 

                                                             
1Telematics – technique for transmission and automatic processing of information over large distances through 

satellites or other modern communications techniques. 



blurs the artistic, a concern that in many cases is actually justified. This also 

happens in sound art where Dennis Smalley refers to it as ‘technological 

listening’, which occurs when the audience is more focused on technical 

aspects rather than aesthetics (Smalley, 1997, p. 109). However, at the other 

end of the spectrum, with quite an opposing view, Lev Manovich, one of the 

most quoted scholars of the field of New Media argues that nowadays artists 

come from the realms of computer science, and that the greatest art products 

are technologies themselves (Manovich, 2001). 

Interactive Art 

Interactive art, in the way it is understood today, meaning that the spectator 

engages with the art form not only at psychological and emotional levels, but 

also directly in a physical manner, became known in 1990 when ‘Ars 

Electronica’ festival in Linz introduced a new category: ‘interactive art’ 

(Sommerer, Jain and Mignonneau, 2008). M. Krueger is considered to have 

popularized the term. He was also the first winner of the category at the 

festival. Previously, many artists and scholars have been toying with the idea, 

including Dada artists (Richter, 1997), conceptualists (Marzona and 

Grosenick, 2005) and Fluxus members. 

In Nicolas Schoffer’s manifesto from 1968, regarding the future of art, we can 

find the following passage: 

Information networks must be opened up for the true aesthetic 

products. This however requires a new art-technology and a complete 

transformation of the relationship between the producing artist and 

consuming audience... (Schoffer, 1968) 

Despite the efforts of the 1960s to consolidate the new art form, the following 

decades have witnessed a stalemate in both Conceptual Art and Minimalism in 

the 1970s as well as in the Postmodernism of the 1980s. The interfaces that 

resulted as a consequence of the technological progress of the 1990s, together 

with the expansion of internet in the 2000s have determined the development 

of interactive art which we could argue started to gain maturity with the 2010s. 

Interactive Sonification 

A large area of interest in performing arts and sound art is represented by 

Interactive Sonification which is often linked to body motion. This is achieved 

by tracking the spatial position of limbs, torso, head or even the whole body in 

order to generate and manipulate sound. 



Sonification is one of sound artists’ most preferred compositional method. It 

has been defined as a form of auditory display which uses unspoken sound in 

order to represent information. Kramer et al (1999, p. 4) elaborated, stating: 

Sonification is the transformation of data relationships intro acoustic 

relationships with the purpose of facilitating communication or 

interpretation. 

Another, more recent definition of the term has been offered by Hermann 

(2008): 

Sonification represents data dependent, sound generation, if the 

transformation is systematic, objective and reproducible, such that it 

could be used as a scientific method. 

Interactive Sonification is the discipline which is concerned with the 

exploration of data through interactive manipulations which result in sound 

(Hermann and Hunt, 2004). 

Initially, Interactive Sonification was employed in life-sciences for 

representing large streams of fluctuating data, where auditory display proved 

to be much more efficient than visual display, for example in combat situations 

between fighter jets or for analyzing stock market fluctuations. 

Both composers and sound designers quickly understood the amazing 

possibilities that interactive sonification had to offer and implemented this 

technique into their creative process, Quinn (2001, 2003) being such an 

example who used sonification to drive complex compositions. Surely, 

differences between music and sonification are debatable and Vickers and 

Hogg suggest a few aspects regarding similarities between sonification and 

music (Vickers and Hogg, 2006, pp. 210—216; Hermann, Hunt and Neuhoff, 

2011, p. 15). 

Sonic interaction design 

Sonic Interaction Design (SID) is a multidisciplinary field, at the intersection 

between sound design, computational music, interaction design, human 

computer interaction, interfaces, psychology and cognition, composition, 

performance and interactive arts. SID explores methods by which sound can 

convey information and meaning and possesses aesthetic and emotional 

features in interactive contexts (Hermann, Hunt and Neuhoff, 2011, p. 87). 

Each SID distinguishes itself by the way in which sensors are being used to 

extract data and later correlate it to synthesis or processing algorithms, and by 

the way it defines interaction rules. Aspects related to polarity, scaling, 



thresholding, normalization, transfer functions, interpolation etc. are essential 

in obtaining coherent and meaningful sounds. 

Sonification strategies can be classified in two groups: parameter-mapping 

sonification and model-based sonification. The former is used to extract sonic 

attributes of events and it can further be classified into step parameter-mapping 

sonification (implies the triggering of a sound event for each data vector) and 

continuous parameter-mapping sonification (processes the data stream into 

sound in a continuous, uninterrupted way) (Hermann, Hunt and Neuhoff, 2011, 

p.289). Similarly to data, sound has multiple dimensions as well. Therefore, it 

can be a little tricky to find expressive correlations between data and sound 

dimensions. In parameter-mapping sonification, one data parameter can be 

associated to one single sound parameter, to many sound parameters 

(convergent mapping) or many data parameters can be associated to a singular 

sound parameter (divergent mapping). 

Model-based sonification analyses the ways in which a sonic event is triggered 

as a reaction to human actions. This technique is oriented more towards 

understanding the underlying physical principles that determine sound events. 

This sonification strategy implies a large degree of data dimensionality and a 

large amount of computational power. The mapping functions represent the 

essence of such sonification, having to overcome two important challenges: 

the transfer function and finding an efficient mapping topology. 

Sensors and interactivity 

Sensors are the sense organs of a machine. Sensors convert physical 

energy (from the outside world) into electricity (into the machine 

world). There are sensors available for all known physical quantities, 

including the ones humans use and often with a greater range. 

(Bongers, 2000, p. 3) 

Sensors can measure kinetic energy (including pressure, torque and inertia), 

light, sound, temperature, smell, humidity, electricity, magnetism, 

electromagnetism. Below is a classification of the most common sensors used 

in the arts: 

 Microphones – these basic devices which were originally built for 

capturing sound for later reproduction can also be used for control by 

thresholding and envelope following; 

 Video / infrared cameras – in the case of video cameras, changes of 

lighting and color can be tracked, whereas with the aid of infrared 

cameras we can track the position in 3D space on all 3 axes; 

 Ultrasound – the most common application is proximity detection; 



 Muscle contraction sensors – these are attached to limbs in order to 

detect fluctuations or muscle contractions; 

 Accelerometers – these devices measure the instantaneous 

acceleration, which can be useful when executing gestures at different 

speeds; 

 Gyroscopes – widely used in aviation, they measure orientation in 

three-dimensional space; 

 Rotation sensors – useful for detecting body orientation. They use 

mercury which moves by virtue of gravity; 

 Pressure sensors – they measure the amount of pressure in a 

continuous way; 

 Switches – these are also pressure sensors that have only 2 states: on/ 

off; 

 Global Positioning System (GPS) – although it has quite a large 

accuracy margin (cca. 4 meters), it can be used as a location sensor; 

 Potentiometer – probably the most prevalent sensor, it modifies 

electrical resistance after a linear or logarithmic function; 

 Bending sensors – they detect bending of a particular surface; 

 Photocells – an infrared light beam detects its obstruction by the 

presence of an object / body. 

By combining various sensors from these categories, various interactive 

interfaces can emerge. The challenge is to build intuitive interfaces that feel 

natural for a performer such as a dancer. This is the realm of Interface Design 

or Design Engineering. 

Synthesis 

Modern composition techniques rely almost in their entirety on the digital 

domain. Composers and sound designers are using DAWs2 and audio 

programming software such as MaxMSP, Pure Data, Supercollider, Chuck or 

CSound not only because of ease of operation but also because many signal 

processing techniques are exclusively digital, such is the case of granular 

synthesis, for example. The sounds they are using are usually field / studio 

recordings, processed and altered by electronic / digital means or completely 

synthetic, created via oscillators, envelopes, filters, low frequency oscillators 

(LFO) and controlled in real time by data acquired through sensors as the ones 

mentioned under the previous section. 

There is a wide variety of synthesis techniques, algorithms and engines 

available for composers and sound designers. The following are the most used, 

                                                             
2DAW – Digital Audio Workstation 



in many cases serving as building blocks for more complex algorithms / 

engines that employ multiple techniques in innovative ways: 

 Additive Synthesis – it employs a great number of sine-wave 

oscillators, each with its own ADSR envelope3 and modulation4 in 

order to reproduce each harmonic component of a given sound. 

Although it is both a powerful and a flexible technique, it is also 

difficult to implement and program, requiring large amounts of 

computational power; 

 Substractive Synthesis – it uses complex sounds such as white noise 

or other rich harmonic sounds that are being filtered (low-pass, high-

pass, band-pass, band-reject, notch) until obtaining the desired 

timbre, sonority. Conceptually, it is the opposite of additive synthesis. 

Substractive synthesis can be found in many legendary synthesizers 

that shaped the music of the 1980-2000s; 

 Amplitude Modulation (AM) Synthesis – is a fairly simple technique 

that is based on modulation: an oscillator has its frequency fluctuated 

by another oscillator. When the modulation frequency is beyond 20 

hertz, distinguishable sidebands can be heard. These are actually 

distortions, sums and differences of the 2 frequencies. The higher the 

modulation frequency, the richer the sound. The Ring modulator5 

employs this technique; 

 Frequency Modulation (FM) Synthesis – is one of the most utilized 

synthesis mechanisms in history and it had a decisive contribution to 

music sound of the late 1970s and 1980s. Coined in 1975 by John 

Chowning, FM synthesis is based on modulation of a given frequency 

by another frequency having various waveshapes; 

 Wavetable Synthesis – a complex waveform of only a few 

milliseconds is stored inside a buffer6 that is scanned over and over 

again (as in a loop). By alternating between multiple buffers 

interesting sounds and textures occur, with a rich temporal evolution; 

 Granular Synthesis – it divides a sound into tiny little fragments 

(around 1-50 ms) which are being scattered and individually 

                                                             
3Attack Decay Sustain Release (ADSR) envelope refers to the temporal evolution of a sonic manifestation, from 

the beginning to its extinction. 
4Modulation refers to the temporal fluctuation of a sound parameter / attribute. This can either be its frequency 

(vibrato), amplitude (tremolo), timbre etc. Usually, modulation is carried out with a Low Frequency Oscillator 

(LFO). 
5In the famous series Dr. Who, Daleks’ voices were processed with a ring modulator. 
6A buffer is a container that stores a sound for further recall or processing. 



modulated in order to obtain a sustained texture. The algorithms can 

also be found in time stretching7 engines. 

With MIDI8 or OSC9, sensors, controllers, augmented and hyper instruments10, 

or via other interactive interfaces, composers and sound designers are able to 

control the parameters of all these synthesis engines. By combining multiple 

techniques in clever ways they can create new “so far unknown” sounds by 

controlling multiple sonic dimensions at once. 

Case study – NU O LUA PERSONAL (DON’T TAKE IT PERSONALLY) 

Concept 

Nu O Lua Personal (Don’t Take It Personally) is an interactive choreographic 

performance by Irina Marinescu, of approximately 25 minutes, which blends 

together elements of contemporary dance11, scenography12, visuals13, fixed 

music14 and interactive sound15 in order to create a deep intermedial 

experience. The concept of the performance explores topics such as 

somatization, safe spaces and emotional reactions. The main artistic goal is to 

relate metaphorically to these topics as a consequence of direct or indirect 

social pressure, or aggressive / passive-aggressive behavior in closer, more 

personal relation, and to manifest a range of emotions through contemporary 

dance and interactive sound in order to draw awareness to the dangers of 

ignoring emotions in societal constructs. 

The emotional dimension was almost completely ignored by science in general 

and neuroscience in particular until the 1990s when researchers such as 

Antonio Damasio, Richard J. Davidson, Sharon Begley, Daniel Goleman, 

Louis Cozolino, Oliver Sacks, Daniel J. Siegel and Vilayanur Ramachandran, 

just to name a few, started to study the ways in which emotions shape reactions, 

decision making, behavior and general well-being, publishing ever since a 

great deal of articles and books regarding the topic. (Damasio, 1994; Damasio, 

                                                             
7Time Stretching is a DSP technique by which a sound clip is shortened or prolonged. The engineers’ challenge 

is to maintain the frequency unchanged while still sounding natural. 
8Musical Instrument Digital Interface (MIDI) is a protocol released in 1983. Its purpose is to facilitate 

communication between musical devices and synthesizers. Although it only uses 7 bits and has a low speed, 

MIDI is still widely used in music and sound design applications. 
9Open Sound Control (OSC) is a protocol that offers a wider range of control than the MIDI protocol, carrying 

floating-point, high-speed operations. 
10Any musical instrument whose sound is transformed through digital processes.  
11Choreography by Irina Marinescu. 
12Scenography by Alexandra Panaite. 
13Visuals by Alina Ușurelu. 
14Music by Alexandros Raptis. 
15Interaction design and sound design by Ștefan Damian. 



1999; Goleman, 1995; Davidson and Begley, 2012; Siegel, 2010; Sacks, 2017; 

Ramachandran, 2011) 

Interactive Sonification and Sound Design 

During the performance, the artist engages members of the audience and 

encourages them to interact with her, physically and emotionally, in order to 

convey the overall ethos of the concept, in four different sections which evoke 

fear, anger, sadness and joy. The artist wears a sensor that retrieves acceleration 

and angular data mapped to sound parameters via MaxMSP. This results in a 

continuously evolving soundscape that reacts not only to movement and 

gestures of the performer, but consequently also to spectator-performer 

interactions establishing a triple interaction scenario, while also interacting 

with the fixed medium of music. 

As explained in previous sections, the realm of interactive sonification implies 

sensors and processing methods in which data – in this case body motion – can 

be translated into sound. During the early experimenting phases of the 

performance we discussed the available options, which had to be as non-

invasive as possible in relation to the dancer. Some of these options included 

the use of a Kinect sensor, video cameras, ultrasound sensors, motion capture 

systems (such as Vicon), accelerometers and gyroscopes. We quickly 

eliminated the first two, because of their dependency on luminosity which in 

our performance was going to be quite minimal. Ultrasound sensors had the 

potential of being reliable regardless of light, however this would have 

imposed using a large matrix of sensors to track the entire stage, while micro-

movements or gestures risked to be untraceable. The use of a motion capture 

system16 such as Vicon was tempting since the system evades all these 

restrictions and offers absolute coordinates in 3d space, offering a very large 

degree of possibilities. Although using Vicon for sound control is not a 

straightforward task, we had the possibility of expanding on top of the 

SoundThimble framework, co-developed at CINETic, which ‘...harnesses 

current motion capture technology and gesture detection algorithms to enable 

new modes of real-time sound exploration and transformation, coupled with 

layered interaction scenarios. The result is a framework for interactive sound 

installations, dynamic composition, and augmented dance performance.’ 

(Burloiu, Mihai and Damian, 2018, pp. 1—10). 

                                                             
16Traditionally used in animation environments and life sciences where absolute body coordinates need to be 

tracked at a very high spatial and temporal resolution. 



Figure 1: Bitalino sensor glued to a 

battery inside a smartphone armband. 

Sound design patches made in Max are 

present on the laptop display. 

 

 

However, we decided to postpone 

this idea for further upgrades of 

the project, the reasons being high 

cost, and reduced portability17. 

Ultimately we decided to use the 

BITtalino R-IoT WiFi sensor 

module developed at IRCAM, 

placed on the dancer’s arm. The 

small sensor (~3cm X 2cm) embeds a 9 axis digital sensor featuring a 3-axis 

accelerometer, a 3-axis giroscope and a 3-axis magnetometer (Flety et al. 2017) 

which samples 3d acceleration, orientation and magnetism and transmits the 

data through the OSC18 protocol via a WiFi router to a computer which runs 

Max 819 20. 

Two main patches are being run: one for feeding, interpreting, scaling and 

thresholding raw data and another patch for mapping that data to various sound 

parameters of a custom built synthesizer which is designed around a 

combination of additive synthesis techniques coupled with control oscillators. 

Processed data that is being mapped to sound parameters consists in Euler 

angles, quaternions and acceleration. This configuration allows the performing 

artist (e.g. dancer) to have subtle, expressive control over the continuously 

evolving interactive soundscape by flinging, swerving and rolling her hand, 

both independently and simultaneously, and also by abruptly shaking the hand, 

which increases momentary acceleration – also correlated to sound parameters. 

This interactive soundscape coexists sonically with the fixed music. 

                                                             
17The motion capture system from CINETic uses 8 motion capture cameras and 2 Bonita video cameras.  
18OSC = Open Sound Control. 
19Formerly known as MaxMSP. 
20Early tests can be found at: https://youtu.be/ow4pVpeQlQc 

https://youtu.be/ow4pVpeQlQc


 

Figure 2: Snippet of an interactive synthesis patch created in Max (in a rather chaotic manner).  

 

The performance is governed by an overall pre-established and rehearsed 

choreography, although it does have a prominently improvisational character 

as well. As previously mentioned, the performance encourages audience 

members to interact with the performer, having consequently the possibility of 

altering sound themselves, without having any clue of the interactive design 

schema and rules. During rehearsals, we had to establish the very fine balance 

between rigidity and flexibility and to also define our range of flexibility. 

Evaluation of the first performance @ Amural V 

Nu O Lua Personal (Don’t Take It Personally) had its first representation21 in 

August 2019 at Amural V which is an audiovisual festival held yearly in 

Braşov, Romania. This first representation gave us so much valuable insight 

and understanding of what actually really works and what does not, 

differentiating the plan on paper from the real life result and preparing the 

whole team for the actual premiere of the performance, scheduled for October-

                                                             
21Footage of the performance can be found at: https://vimeo.com/359541803 

https://vimeo.com/359541803


November 2019 at the National Dance Center Bucharest (CNDB) and the 

National Museum of Contemporary Art (MNAC). 

 

Figure 3: Irina Marinescu performing Nu O Lua Personal (Don’t Take It Personally) at the Amural 

Festival in Brașov (August 2019). Audience members can be seen in the background.  

 

The representation was carried out in a relatively small room of The White 

Tower22 in a series of five consecutive performances, totaling about three 

hours, including breaks. Groups between 10-20 people per representation 

attended each performance for a total of around 80-100 people. Beyond aspects 

of scenography, lighting and visuals, which are not the objects of interest in 

this article, many conclusions were drawn in terms of choreography, 

interaction design and sound design. 

One of the first things we discovered is the fact that there is a very fine 

distinction between rehearsed reproduction and improvisation – both scenarios 

                                                             
22Historical fortification tower in Braşov. 



wanting to be tackled in slightly different ways. A revised interaction design 

needed to take this distinction into account, because each scenario can 

drastically alter the resulting sonic material, especially in this case where the 

audience, who are strangers to the interaction mechanics, are encouraged to 

interact with the performer, thus with the sound. Another aspect was 

choreographic movements which we found to be too improvisational in 

character with sudden moves, being translated into an unpredictable sonic 

fabric. However, these types of moves related to the concept, so we decided to 

maintain the overall shapes, but to use them in a more controllable manner. For 

this purpose, it was necessary to rethink choreographic movement, as well as 

tweak sound algorithms to better match the desired degree of control. 

Some elements from other mediums needed to be reconsidered or adapted as 

well, after this first performance. The improvisational aspect of the 

performance can never be underestimated, especially when it involves 

interactivity which is still unstable and has not developed a truly aesthetic 

grammar as other arts have, being more open and experimental. This may also 

be what attracts more and more artists to implementing interactivity, having in 

mind that a large range of scenarios need to be tested with large degrees of 

flexibility. Our project is ongoing, and we also have other performances in 

mind for the following years, performances which should improve in terms of 

both technicalities and aesthetics. 

Further Updates 

The remainder of the article describes some of our desires for future works and 

projects relating to this performance. 

One of our early thoughts was to incorporate more than one BiTalino RioT 

sensor and to use them collectively for a more expressive control of sound. 

This however requires a really good designing of algorithms and interaction 

rules, with a great deal of tests and small-step refinements. Another 

improvement on our list is the implementation of gesture recognition which 

could add an extra layer of expressiveness. 

There is also the possibility of exploiting a type of sensor that audience 

members usually carry themselves – a smartphone. All modern smartphones 

have at least an accelerometer and a gyroscope. Through a custom designed 

app, we could collect over WiFi real time data from audience members and use 

them for our sonification purpose. However, this implies a great deal of 

programming and the whole project would increase in costs as well. 

As mentioned in the section entitled Interactive Sonification and Sound 

Design, we are also planning on implementing motion capture technology for 



a better temporal and spatial definition of XYZ coordinates of specific points 

placed on the performer, larger amount of control as well as gesture recognition 

by using the SoundThimble platform which is described in detail in two articles 

(Burloiu, Mihai and Damian, 2018, pp. 1—10; Burloiu et al., 2017). 

Lastly, we also have plans to extend the sonic diffusion environment on more 

than two speakers. In this regard, on top of the list there is the implementation 

of Ambisonics technology which is a holophonic strategy of spatialization 

which uses a complex collection of mathematical functions and psychoacoustic 

principles in order to accurately encode, decode and reproduce 2d or 3d sound 

fields in a physical listening space determined by an array of speakers 

(Neukom, 2007). This technique has been developed by Michael Gerzon in the 

1970’s, based on Blumlein’s early experiments. It is also worth mentioning 

that in contrast to the perceptual and signal approaches such as amplitude 

panning or binaural, Ambisonics uses all of the available speakers for 

recomposing the sound field, with no predetermined arrangement of speaker: 

the position and number of speakers is flexible, if the decoder is fed with the 

known coordinates of speakers. This would create a truly immersive surround 

listening space with the advantage of being flexible, portable and translatable 

on a wide range of performance spaces and listening environments. 

However, a personal conclusion is that no matter where the technology will 

take us, humans should always impose the art form, and should always have 

the leading role. Therefore, we should avoid the temptation of over-using 

technology just for the sake of it in arts in general, and in sound art more 

specifically. 
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ABSTRACT 

Commonly used as an alternative to data visualization or as an aid for the 

visually impaired, sonification has become one of the most effective processes 

for informing auditory interactions and perceptions of our physical 

surroundings. This paper describes the different creative outcomes of using 

sonification to map sound samples to pixel color and brightness while 

experimenting with creating Sonic Images. It is proposed that through pixel 

sonification, digital photographs can be explored as physical objects in 

themselves, with their respective space and temporal dimensions. 

Understanding Sonic Images as an immersive virtual environment opens new 

possibilities for creating an overarching medium to be used for artistic 

expression and social research. By analyzing the characteristics of the 

environment of Sonic Images, this ongoing research invites for reconsideration 

the interpretation of immersive environments and recommends that non-

technical disciplines experiment with creating their own interfaces. 

 

Introduction 

Sonic Images have their roots in pixel sonification, specifically the process of 

mapping sound samples and sound frequencies to the pixel colors and 

brightness of photographs. The act of hovering over the images with the mouse, 

listening to the sound in headphones and interacting with Sonic Images 

prompts for in-depth exploration of both sound and image. In this paper I argue 

that this exploration stimulates the perception of a digital photographic image 

as physical object with its respective space and temporal dimension. Taking 

into account notions of immersion, perception and presence in a virtual reality 

through pixel sonification, these photographs metamorphose into immersive 

explorable digital environments. 

I am interested in developing and presenting Sonic Images as a stand-alone 

medium, with application in artistic and social research and I am currently 



experimenting with sonification mechanisms and photography aesthetics to 

determine the effectiveness and limitations of this medium. 

Project Description 

So far I have created and exhibited three examples of Sonic Images and am 

currently working on expanding them into a collection that will set a 

comprehensive basis for collaboration on further research and implementation 

with social scientists, musicians and engineers. 

In their current exhibition form, the Sonic Images borrow the physicality of the 

screens they are displayed on and the interaction is done through a mouse 

placed on a personalized mouse-pad. For ease of articulation, the different 

pieces will be further referred to as Sonic Images I (Figure 1), II (Figure 2) and 

III (Figure 3). 

   

Figure 1: Sonic Images I (see video 1 & video 2 in References) 

 

Sonic Images I has been exhibited at the National Museum of Contemporary 

Art in Bucharest and at ‘Amural’, a visual arts festival in Brașov. The two 

images aim to recreate possible sensations that can be perceived in the 

photographs. The first image is a photograph of a road, half in sunlight and half 

in shadow, paired with a sound sample of footsteps. The sample has the 

playback rate mapped on either pixel brightness (shadow/light) or color 

(green). When hovering the mouse over the shadowy section, the distorted 

sound one hears might evoke a sensation of uneasiness if the steps are 

perceived as rushed (sped up playback rate) or a sensation of floundering while 

in the grass (slowed down playback rate). The second image depicts utility 

poles and is paired with the soundscape of a crossroads. The sound frequencies 

are mapped in relation to pixel brightness, hovering the mouse over the image 

produces a synesthetic effect of the sound of electrocution. 

Sonic Images II was a site-specific installation in the gallery Cazul 101 in 

Bucharest. Here, the digital image blends in with the physical environment, 



becoming a detail of the mural and a fraction of the surrounding sound stored 

in an ephemeral object. The sound was recorded on location (the sound of an 

engine revving up and that of a honking car) with the sound frequencies 

mapped on pixel brightness and the playback rate mapped on color (yellow). 

Moving the mouse across the image had the effect of exacerbating or 

alleviating the noises produced by the car. 

 

Figure 2: Sonic Images II (see video 3 in References) 

 

Sonic Images III was thought of as a jam session, a joint musical instrument 

between a person and an algorithm. The pictures function as a bridge between 

music instrument and score. Compared to Sonic Images I and II, here, the 

exploration of the photography is no longer left to the user alone, but is shared 

with a digital entity impersonated by a small white dot. The white dot has its 

own movement, exploring small distances around itself. It can be randomly 

relocated to a different position on the image with a mouse-click. While the 

user selects different samples of household sounds (such as cupboard doors 

closing, running water, a live radio stream) based on the color of the pixel on 

the mouse’s trajectory, the dot takes different roles in the two images. In one it 

modulates the pitch of the frequency of the selected sample based on the 

brightness of the pixel the mouse is hovering over and in the other it plays a 

basic frequency based on the numeric value of the RGB code. 

The piece was inspired by the Swedish film Music for One Apartment and Six 

Drummers (2001) by Ola Simonsson and Johannes Stjärne Nilsson. The 

premise of the film is the breaking into an apartment by six percussionists for 

a session of improvisation with household objects. One of the objectives of 

developing these images was to experiment with translating a music 

performance from physical environment through a film medium into the 

immersive digital environment that I propose Sonic Images to be. This series 

serves as a prototype for a future collection of images to be used during a 

musical performance with guest musicians. The intent is to develop these 

images, using machine learning, in order to ensure an authentic jam session 

between two separate entities, the musician and the small white dot. 



 

Figure 3: Sonic Images III, by Maria Năstase, 2018. 

 

The feedback and the observed reactions during last year’s exhibitions and 

presentations have helped me shape the direction of my ongoing research. The 

shift from experimenting with the Sonic Images as a shape-shifting (based on 

the device they are stored in) explorable object towards a digital environment 

is based on elements I distinguished to be fundamental of immersive 

environments: immersion and perception. The interaction with the sonified 

pixels requires the discovery and acceptance of the proposed environment with 

its respective perceptions of space, soundscape and movement within it. Some 

of the Sonic Images have been experienced by explorers in the conventional 

way, primarily by being present in them. 

As follows, the scope of the research is to establish the extent to which Sonic 

Images can be explored as immersive virtual environments; and if so, what are 

the implications for its uses as interfaces for artistic and social research 

interfaces? 

Constructing Sonic Images 

The use of stand-alone or series of photographs as a visual research method 

has vastly expanded our knowledge of society, human behavior and historical 

contexts. The choice of photography for purposes of research lies in its 

capacity to record multi-layered information (Wang, Dong, 2013). Used with 

accompanying text and sound they have become invaluable means of exploring 

both cultural and intimate perspectives of every-day life. Hence, the 

juxtaposition of the terms “photography” and “exploration” has long entered 

the vocabulary and expectations of audiences when it comes to visual 

documentation and research-based art practices. 

Sonic Images aims to shift the exploration from “through” to “within”. It is 

through hard coded sound that the digital image is assigned a temporal 

dimension which is key in allowing for its exploration. And although any given 

sound requires the audience’s patience of experiencing it in real-time, the 

practice of sonification in particular is primarily connected to a live experience 

and the practice of listening. 



‘Sonification is a subject at the interface between science and art’ (audible-

data-streams.com, 2019), having gained popularity over the years as an 

alternative to data visualization. The transformation of data into non-speech 

sound relies on human perception to identify and understand patterns in the 

data-sets. The tradition of using sonification for artistic practices has helped 

popularize it as a tool for expression outside the scientific world. Sonification 

has become an effective communication tool regardless of whether listeners 

and audiences are aware of it being used in a project. Referring to musicians 

using sonification in their work, Barrass observes that they do not often share 

the source of the data, maintaining their interest in the artistic outcome. When 

they do, ‘the work crosses into the realm of sonification’ (Barrass, 2011, 

pg.177) as it raises the interest in discovering patterns through listening, having 

thus a scientific interest. Making use of the versatility of sonification is 

interesting not only for scientists and artists but for a general audience and new 

meanings they assign to it. Barrass predicts a sonification of usefulness and 

enjoyment and proposes considering necessary questions for the future of 

sonification: ‘What new audiences will listen to sonifications? Who will create 

sonifications and for whom? What unexpected purposes will sonification be 

put to?’ (Barrass, 2011, pg. 181) 

Qualitative research could contribute to the broadening of the spectrum of 

sonification, which would enable for some of these questions to be answered. 

Acknowledging sonification not as a strict scientific method, but as a malleable 

tool for scientific expression could bring about new methodological 

approaches within social sciences and research-based art practices alike. 

Conducting research does not need to happen by means of sonification but 

explaining and presenting results to a broader audience can. While people 

working within the field of sonification are still in the process of developing 

thorough designs and the accurate vocabulary for this discipline (Quinton, 

McGregor and Benyon, 2018), others could experiment with the premises of 

this tool. 

Using the principles of sonification to map the pixels’ color and brightness 

values to sound, but disregarding the need for the samples or generated sound 

to be non-speech, is such an endeavor. Sonic Image could reveal unfamiliar 

patterns in familiar sounds. Pairing pixel and sound generates an environment 

of creation and discovery of new social and aesthetic meanings. As seen in 

Sonic Images I and II, the mouse movement within the photographs conveys 

biological and social constructs such as fear or annoyance to sound. Shadow is 

not a source of unrest or fear to all individuals. Being on an expedition in an 

image of a piece of road and listening to the hurried steps as they enter the 

shadow calls upon the personal history of those who experience a fear of 



shadow. Through sonification, different perceptions of urban shadows could 

be conveyed to others by means of exploring Sonic Images. Similarly, 

annoyance to sound enters the user’s control in Sonic Images II. Annoyance 

and reaction to noise is differently constructed based on individual, cultural 

and even political (Bröer, 2019) contexts. Sonic Images II offers the possibility 

of manipulating the noise of loud, continuous car honks by changing the 

position of the mouse. The sound was recorded on site prior to the exhibition 

when individuals present had no option but to listen to the noise. Research on 

reaction to urban noise annoyance could be further explored through linking 

the image of the place, the sound and the options of escaping it that people 

resort to. All these concepts are and have been exhaustively explored by 

disciplines with a long tradition in reflexive and ethical considerations of visual 

and sensorial qualitative methods. To sum up, returning to Barrass’ question, 

disciplines such as visual and multimodal anthropology could be at the 

forefront of informing new sonification practices. 

Experiencing Sonic Images 

Sonification ensures the exploration of photographs in great detail, focusing 

the user on details of the materiality of sound and pixels. This type of 

inspection induces the immersion of the individual in the proposed 

environment. It is precisely because of their immersive qualities that these 

simple explorable scenes can become powerful tools of expression. 

However, when talking about immersion in digital environments, the focus is 

most often placed on the medium which provides the most immersion through 

spatial and sensorial stimuli, such as IVEs (Immersive Virtual Environments). 

The rapid technological advancement and the democratization of technology 

have made interactive technologies accessible in both different research fields 

and to a broad audience. This context has facilitated the appropriation of the 

concept of immersion by technologies that have the capacity to create 

environments where the audiences will experience compositions faithful to 

life-like scenarios of perceptions. However, defining a medium as immersive 

should not solely rely on these capacities but on the perceptions and presence 

they elicit. Besides interactivity, perception and presence are key concepts in 

defining Sonic Images as immersive environments. 

The possibility of interaction within the Sonic Images as previously described, 

is through the mouse. I will not argue that the cursor is the user’s embodiment 

within the Sonic Image but I draw on the importance that the use of the mouse 

over other means of interaction has for facilitating immersion. The first one is 

its familiarity. Although arguably, younger generations have their first digital 

encounters through the touch-pads and touch-screens the mouse is still second-



nature use. When presented with an unfamiliar environment, having the 

opportunity of exploring it through almost innate means, the gap and novelty 

that interactive installations commonly advance is diminished. The second is 

the cursor, the mouse’s interface. The small size of the cursor grants access to 

almost individual pixels while not obstructing the overall scene. This 

possibility of macro and micro exploration of the scene is fundamental to the 

overall perception within the environment as it helps construct the sense of 

distance, color and sound. All these elements are central to describing 

traditional IVE’s, the more life-like, the more immersive. This does not suggest 

that the aesthetics of the immersive environment need to stay faithful to reality 

but that respecting or altering human perceptions is necessary if the user’s 

perception of the real surrounding environment and mobility is to be obstructed 

(i.e. VR headsets). The engagement in IVE’s is indeed similar to experiencing 

the physical world, where the self is as focused on and aware of the user’s 

participation in the unfolding events (Riva, Waterworth and Waterworth, 

2004). It is the feeling of being there, of being present that is decisive when 

defining an environment as immersive. 

The concept of presence has been studied extensively in relationship to user 

experience. Even the dictionary of the American Psychology Association 

defines at the 4th entry the sense of presence as ‘in virtual reality technology, 

the user’s sense of being inside the simulated environment’ (Anon, 2019). This 

psychological concept however has been studied in tight connection to 

technology in general. According to Lee, the different attempts at classifying 

and defining presence (telepresence, virtual presence, mediated presence and 

presence) are better fitted under the same term of presence (see Lee, 2004). 

The definition he proposes is ‘a psychological state in which the virtuality of 

experience is unnoticed’ (Lee, 2004, p. 32) and ‘a psychological state in which 

virtual (para-authentic or artificial) objects are experienced as actual objects in 

either sensory or non-sensory ways’. (Lee, 2004, p. 37) 

The immersive environment of Sonic Images allows space, sound and color 

exploration at a different scale. The cursor hovers over newly-formed pixel 

landscapes and soundscapes. The two-dimensional image encompasses a 

perceived three-dimensional space with its respective order to be understood 

and be absorbed into. When not interacted with, the sound is audible and/or 

manipulated based on the pixel the cursor was left on. Time is unfolding 

regardless of someone interacting with the photograph, but by choosing to 

interact and shift the sound the user takes part in building on the presented 

scene. 

Drawing from strategies of creating Positive Technology (Riva et al., 2012), 

presence in other digital environments could be achieved, provided that there 



is real-world information and a link between these, an optimal experience and 

the accumulated knowledge and actual experience of the user. So, optimizing 

form and content when designing digital environments is key to reaching out 

and sustaining the user’s curiosity and attention, thus their sense of presence. 

Blending sound into photography through sonification offers incalculable 

possibilities of expression. The capacity of these elements to record different 

instances of reality but to rely on the viewer/listener’s ability for 

comprehending, interpreting and assigning new meanings to them is what 

makes Sonic Images a volatile means of presenting documentation. 

Conclusion 

Pairing different means of communication into one medium requires novel 

ways of questioning their uses and practices. As interactive technologies are 

working their way into augmenting the different realities that we are living in, 

assessing and constructing the form they can take is imperative. The calls for 

multidisciplinary construction of these systems of expression within academia 

and entertainment alike are not left unanswered. This context provides 

everyone with the freedom to participate in redefining old concepts and 

developing divergent directions for the practices and vocabularies of these 

possibilities. There is great value in both collaboration among disciplines, as 

there is in individual discovery. But as it takes a considerable amount of time 

for disciplines to understand each other’s historical contexts and contemporary 

methodological frameworks, beginning individual experimentation outside the 

scope of the discipline is a must. Social sciences especially have not been 

concerned with generating their own technological interfaces and rely on using 

pre-made devices and means of communication. The potentiality of these 

means is unknown. 

Sonic Images stand as such a tool, an alternative immersive environment, a 

simple interface for artistic and social research alike. There is still considerable 

experimentation to be made with assembling Sonic Images and creating 

research-based series. It is only through further stretching the boundaries of 

photography, sound and sonification that the limits of this immersive 

environment can be observed and defined. 
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ABSTRACT 

The development of new sensor technologies like Microsoft Kinect and Leap 

Motion has opened up new possibilities in human computer interaction (HCI) 

in the course of the last decade. In this paper we put forward a system based 

on a machine learning algorithm for static hand gesture recognition. The 

system uses the Leap Motion sensor which extracts key hand characteristics in 

order to map them in a virtual environment. With the help of the provided SDK 

we access the raw data gathered by the sensor, we define and calculate a 9-

dimensional vector that can unequivocally represent any static gesture 

numerically and we train multi-class Support Vector Machine models for 

classification, one for each application. We post-validate the results of the 

classifiers for better accuracy and using the Unity 3D game development 

platform we develop two Virtual Reality applications, one for learning twenty-

four Romanian sign language gestures and a rock-paper-scissors duel between 

a human player and the computer. 

 

Introduction 

Traditionally, human-computer interaction has been tied to external hardware 

that uses physical interaction in order to be activated. Sensors like Leap Motion 

can address the need for a new, contactless type of interaction which is 

especially useful in fully immersive environments like VR where the user is 

ideally completely disconnected from the physical environment. 

The Leap Motion sensor uses a proprietary algorithm that takes real hand input 

data from two monochromatic IR cameras and three infrared LEDs and 

converts it into a virtual representation of a hand. The sensor SDK gives the 



 

developer access to a “Hand” object, updated every frame, that contains 

methods for retrieving the data used to build the virtual hand(s). 

A variety of gesture classification methodologies have been proposed from 

multiple disciplinary perspectives (cognitive sciences, anthropology, 

linguistics, etc.). Developers have taken into account these classifications 

depending on their specific application needs. For instance, (Kammer, Freitag, 

Keck and Wacker, 2010; Quek, Bryll, Mcneill and Duncan, 2002) classify 

gestures based on their effect, making the distinction between gestures defined 

as continuous actions which modify the state/position of an object (‘online’ or 

‘manipulative’ gestures, respectively) and signaling gestures that are defined 

as sets of states of the hand (‘offline’ or ‘semaphoric’ gestures, respectively) − 

drawing a circle or a “goodbye” wave. 

A more thorough classification is proposed by (Aigner, R. et al., 2012) where 

gestures are identified through the meaning they infer, therefore relating to a 

priori knowledge of a common vocabulary: ‘pointing’ (directing attention), 

‘semaphoric’ (signaling states/situations), ‘pantomimic’ (representing an 

action in a concise manner), ‘iconic’ (indexing/indicating an object), 

‘manipulative’ (modifying the state of an object). 

In the context of this paper and that of the implementations it proposes the 

classification we find appropriate is the following one (Chen, Ding, Chen and 

Wu, 2015; Shao, 2016; Wang, Xu, Bai, Xu, Chen and Wu, 2014; Nowicki, 

Pilarczyk, Wasikowski and Zjawin, 2014): ‘static’ gestures (defined as instant 

positions of the hand having a frame-duration) versus ‘dynamic’ gestures 

(defined as sequences of hand positions that have a singular meaning 

associated to them). 

State of the art 

The laborious approach to creating a detection method would be to select 

different sets of defining characteristics for each gesture (one might select 

important distances, angles or directions between various hand components) 

and associate them to a range of values that uniquely describe them. In this 

rule-based system, an individual gesture analysis is needed which implies that 

a user not familiar with the system cannot add a new gesture without carefully 

examining it from a quantitative perspective, whereas machine learning 

techniques provide a modular system that accepts new gestures regardless of 

past implementation and simplifies the incorporation of further classification 

criteria subsequent to the machine learning classification itself. 

The machine learning classification approach is widely used in the literature 

for detecting static gestures (Chen, Ding, Chen and Wu, 2015; Khelil and 



 

Amiri, 2016; Kawashima, Shimada, Nagahara and Taniguchi, 2011; Shao, 

2016; Wang, Xu, Bai, Xu, Chen and Wu, 2014; Nowicki, Pilarczyk, 

Wasikowski and Zjawin, 2014; McCartney, Yuan and Bischof, 2015).  

This is in part due to the assumption that one frame equals one input, which 

correlates with supervised machine learning classification techniques. An 

advantage of having several sensor frames combined into one input frame is 

an increased chance of successful classification for systems such as VR 

because data is tested in batches of multiple frames representing one gesture; 

setting an optimal threshold for the true positive number of frames in the batch 

becomes therefore an important system parameter. 

Multi-class SVMs (Support Vector Machine) networks are used for 

classification (Chen, Ding, Chen and Wu, 2015; Khelil and Amiri, 2016; Shao, 

2016), having input arrays of different sizes. Their values represent various 

metrics computed from data provided by the sensor: distances from palm to 

fingertips, distances between adjacent fingertips, angles between adjacent 

fingers, angles between palm normals and finger directions, the radius of the 

sphere circumscribing the hand, the number of detected fingers.  

All these methods produce largely similar results, with true positives ranging 

from 78% to 100% (Chen, Ding, Chen and Wu, 2015; Khelil and Amiri, 2016; 

Nowicki, Pilarczyk, Wasikowski and Zjawin, 2014). Typically, similar gestures 

have a lower rate of success as they are often cross-detected (an extra level of 

error is introduced by the detection limitation of the sensor which is 

furthermore emphasized in this similarity case) while unique gestures tend to 

have a higher true positive rate. 

For dynamic gesture detection the “time” component (i.e. number of 

intermediary states which form the gesture) needs to be addressed. A standard 

approach for dynamic gesture classification which takes the time parameter 

into consideration is the usage of a HMM (Hidden Markov Model) which 

employs the probabilities of transitioning between hand states while 

performing a gesture (Wang, Xu, Bai, Xu, Chen and Wu, 2014; McCartney, 

Yuan and Bischof, 2015). 

Implementation 

A. Support Vector Machine basics 

We provide a quick description of how the SVM algorithm works for 

classification tasks. The SVM is a supervised machine learning classification 

and regression algorithm. Supervised learning refers to the fact that the SVM 

system initially needs labeled examples in order to “learn” how to classify 



 

future data; it is therefore “supervised” with input-output pairs that instruct it 

about the desired outcome. 

For clarity, we start with the assumption that the feature vector (our input 

example) is two-dimensional and that we have two linearly separable classes 

of feature vectors. The goal is to find the separating line (which becomes a 

hyperplane when the multi-dimensional case is considered), that optimally 

divides the two classes. 

We have the two classes that are separable by different lines. For finding a 

quantitative measurement for the optimal separation line which divides the two 

classes, the SVM algorithm computes a margin for each line, i.e. the sum of 

the two distances between the line and its closest example in each class. The 

line that maximizes the two distances and the margin is considered to be the 

optimal discriminating line. The mathematical apparatus behind this algorithm 

starts from writing the line equation in an array form, so 

y =a∗x+b 

is written as 

wT ∗x=0  

where 

w = [ 
−𝑏 
−𝑎
1

] 

and 

x = [ 
1
 𝑥 
𝑦

] 

This presents two advantages: 1) the matrix form that can be generalized for 

any input vector dimension and 2) the vector “w” is perpendicular to the 

hyperplane that separates the classes. Thus this problem is reduced to a 

solvable constrained optimization problem. 

Furthermore, the SVM method has the advantages of introducing parameters 

that allow the fine tuning of the algorithm when applied to classifying real 

world (i.e. potentially noisy) data, or to account for nonlinear separable cases. 

One of these parameters (the C-parameter) is used to determine the “hard” or 

the “soft” margin, which correlates to the quality – in terms of noise – of the 

input data and the problem of overfitting (having outliers that prevent a good 



 

generalization). For a noisy set of data one would wish for a softer margin 

where the algorithm purposely ignores the outliers in order to focus on the 

“true” input data which would allow it to find a separation hyperplane. The 

harder the margin, the more the algorithm will try to fit the outlying cases into 

their labeled categories so the usage of this parameter is highly dependent on 

the quality of the training data. In order to deal with non-linearly separable 

cases, the SVM algorithm uses a kernel which maps the feature vector from 

the nonlinearly separable plane into a higher dimensional plane where the 

separating hyperplane can be found. 

B. Static gestures detection algorithm 

The goal of our project is to use hand gesture detection in a VR environment. 

The present hardware setup includes an Oculus Rift headset with the Leap 

Motion sensor mounted on it, facing outwards. The users’ hands are 

immediately mapped in VR when detected by the sensor. 

Although the Leap Motion Interaction Engine details how to create natural 

object interactions and user interfaces through multiple examples, the gesture 

recognition module is limited to only 4: circle, swap, key tap, screen tap. The 

implementation of a larger database of recognized gestures would greatly 

improve interactivity in the VR environment. If used as a desktop non-VR 

standalone device, the Leap Motion sensor can also implement new HCI 

patterns and complementary applications, e.g. sign-language detection can 

make use of a solid detected gestures database. The gestures machine learning 

detection algorithm we propose uses a 9-dimensional feature vector consisting 

of distances between key hand elements. The 5 distances between the palm and 

the tip of each finger and the 4 distances between consecutive fingers are 

computed (Fig. 1). 

This type of input was chosen in order to have a consistent system (each of the 

9 values represents a distance) that can unequivocally translate a gesture 

having any orientation into numerical data. We subject the SVM classification 

answer to an extra validation step. For each gesture recorded in the system an 

ideal vector is computed by averaging all of its corresponding training vectors. 

After the SVM makes a classification the Euclidean distance between the 9 

input vector and the ideal vector of the detected category is computed. If this 

distance is higher than an empirically determined threshold then the system 

outputs an undetermined category for the input vector, otherwise it validates 

the assumption of the SVM classifier. 



 

 

Figure 1: The 9 distances used for training and detection. 

 

C. Unity 3D implementation 

We implement the aforementioned algorithm using the Unity 3D1 game 

development platform and the Libsvm library2 with the C# wrapper3, as the 

Unity environment uses C# for scripting. All the developed scripts are added 

to the HandModels prefab that are part of the Core LeapMotion assets package4 

and its classes will be automatically constructed upon launch. Our system is 

designed as follows: the training data is loaded, normalized and the model is 

created by applying the support vector machine parameters to the data. Then 

for each live frame a feature vector is collected and tested against the model. 

VR applications 

Two VR applications that implement the algorithm are proposed: gestures 

board and rock-paper-scissor game. 

A. Gestures board 

This application maps 24 Romanian sign language letters to their 

corresponding gestures. If 60 consecutive frames (corresponding to 0.66 

seconds) are classified as belonging to a gesture, then the algorithm considers 

that the gesture has been executed and lights up the corresponding letter board. 

In this type of application gesture orientation is considered, so an extra 

validation step has been implemented. The classified gesture needs to have the 

                                                             
1https://unity3d.com/ 

2https://www.csie.ntu.edu.tw/∼cjlin/libsvm/ 

3https://github.com/ccerhan/LibSVMsharp 4https://developer.leapmotion.com/unity 



 

same orientation as the gesture representing the class, otherwise the algorithm 

considers that no valid gesture has been detected. 

Figure 2 exemplifies the correct detection of the gesture corresponding to the 

letter “F”. 

 

Figure 2: Gestures board VR snapshot. 

 

B. Rock-Paper-Scissors game 

This application models a “rock-paper-scissors” game where the player 

challenges the computer (represented by the animated Pepe character) to a “VR 

duel”. When the player gives the OK/Like gesture a new duel begins. The 

player and Pepe simultaneously form one of the gestures with an outstretched 

hand. The algorithm detects the player’s gesture and compares it to the random 

gesture chosen by the application through Pepe’s animation and determines the 

outcome of the game. 

Experimental evaluation 

For the gestures board application, a confusion matrix was computed for the 

best results model (100 training vectors for each gesture, a C value of 1000 and 

a linear kernel). Each gesture, correctly mapped by the sensor, was presented 

as an input for roughly 5 seconds (450 frames). The overall performance of the 

system is 93.9%. The worst results were produced for similar gestures 

(gestures in pairs A and E, K and V, R and U are misclassified between them 

for 8.7% of the frames), while the rest of the gestures are classified correctly 



 

in virtually all of the cases. Using the tSNE transform, the training data can be 

viewed as a two-dimensional plot that clearly demonstrates that each gesture 

is recognized as a separate entity (Fig. 3). 

 

Figure 3: Two-dimensional plot of the training data using the tSNE transform. 

 

Conclusions 

The above mentioned methods (section II of the present article) have similar 

approaches to gesture classification. Generally, for static gestures detection a 

SVM model is used while the dynamic gesture classification uses a HMM 

model. The SVM model we use, with a 9-distances input vector in conjunction 

with the Euclidian distance and orientation validation steps, offers good results 

even for 10 training examples for each gesture, with the ideal number of 

training examples depending on the application: if similar gestures are 

introduced in the system then a larger number of examples are needed in order 

to discriminate the corresponding input vectors. The limitation of the sensor in 

mapping the real hand position also needs to be taken into account. Depending 

on the angle of the hand in respect to the center of the coordinates system 

associated to the sensor, the algorithm estimates the hand parts that are 

undetectable due to occlusion. Therefore, a greater number of wrong mappings 

of desired gestures might alleviate the errors the sensor introduces – even when 

the hand model is not mapped correctly the system correctly detects the 

gesture. 

The Leap Motion sensor provides the user with high level data amounting to 

relatively accurate information for classification. An image based gesture 



 

detection application would inherently be able to implement and accommodate 

to a greater extent touchless user-system interaction and communication but 

this increases development complexity as the workflow would begin with the 

need to interpret raw (i.e. unmapped) data. Nevertheless, this would be the next 

approach in developing a system with a more general applicability. 
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ABSTRACT 

Urban monographies, as we presently know them, do not reflect the complexity 

of today’s perception of the past. Therefore, a VR based monography 

encompasses the needs, aspirations and possibilities of current realities.  

This study refers to a digital reconstruction of urbanscapes, as well as virtual 

encounters with past leading figures of the city of Iaşi recreated in the form of 

avatars. Throughout time, the city was the subject of numerous portrayals such 

as writings, drawings, maps, and photographs, which constitute key 

ingredients for a digital reconstruction and a synthesis of urban memories of 

past and present communities. MEMORAT is a manifesto aimed at bringing 

the community closer to its memory and its values through a digital 

experimentation of the city, as ‘perception takes all its value and amplifies only 

within memory’. (Cantacuzino, 1993, p. 28) Also, it is about raising awareness 

about the dangers of altering the urbanscape without intimately knowing its 

personal history and urban genetics. In a time of exponential growth, we 

believe in exposing communities to their identities. We need to empower a 

culture of high quality architecture rooted in local context. The project brings 

together memories of the city’s observers in a virtual neural network expressed 

through the image of the city. We aim to virtually reconstruct the city in space, 

time, and memory, based on the rich archive we have gathered so far – a fully 

explorable 3D material, which serves as a memory activator and repository – 

a generator of emotions based on collective experience and virtual reality. 

 

Introduction 

MEMORAT is a project about the digital reconstruction of urbanscapes, that 

aims to offer the experience of encountering past leading figures of the city in 

a virtual environment. The study accompanies a personal project launched by 

Atelier SPRE and Atelier AMO. The former is a project developed by Tiberiu 



 

Teodor-Stanciu that brings together moments, places and architectures from 

the city of Iaşi in the shape of an illustrated atlas. The latter is a project 

developed by Ramona Costea about juxtaposing literature and maps over a 

timeline of the city of Iaşi. The term ‘memorat’ itself represents the joining of 

two concepts: that of ‘memory’ and the act of pointing towards a specific place 

in time and space, expressed by the particle ‘at’. This particle also signifies 

‘around, about’ – @ – indicating thus the place that has just been memorized 

through 3D virtualization. The first area we approached – Lăpuşneanu Street 

in Iaşi – is MEMOR@Lăpuşneanu, as depicted in Figure 1. (Teodor-Stanciu, 

Costea, 2019), captures different aspects of the city, reconstructed for a VR 

experience. In addition, in the Romanian language, ‘memorat’ means 

memorized, a metaphor of the conquered sequence of memory. 

Firstly, and most importantly, MEMORAT is experiencing memory, a means 

by which the community is offered an opportunity to engage with the virtual 

city as it once was or could have been. Throughout history, the city of ‘silver 

light (Cantacuzino, 2001, p. 66) was the subject of numerous portrayals such 

as writings, drawings, maps and photographs – they all come together as key 

ingredients for a digital reconstruction capable of accommodating urban 

memories. 

Secondly, MEMORAT is a living organism. Similar to human memory, the 

project develops by accumulating, altering and actively working with 

information. The key difference between memory and MEMORAT is that the 

latter overcomes the risk of irremediable loss of information, all the while 

diminishing the romantic dimension of the memory discourse. The project 

brings together memories of the city’s observers in a virtual neural network 

expressed through the image of the city. Within virtual reality, the borders 

between the real and the virtual overcome the theoretical notion of limit, as a 

‘product of a logical process of abstraction and idealization of the actual’ 

(Blaga, 2013, p. 167). MEMORAT is a means of discovering buildings and 

people alike, each element enriching the experiencing of the other. 

Thirdly, the project aims to be a meeting place between the city and its 

communities, a debating arena between past and present, real and virtual, 

global and local, institutions and citizens, public and private, dreams and 

memories. The memory of a city and that of its inhabitants are two different 

entities and, yet they form one single unit, as neither can exist without the other. 

This idea that can be tracked down to Lynch’s take upon the city, according to 

which ‘there seems to be a public image of any given city which is the overlap 

of many individual images [...] images are necessary if an individual is to 

operate successfully with his environment and to cooperate with his fellows’ 



 

(Lynch, 1990, p. 40). The community, therefore, not only constitutes a rich 

archive of details, but is also an honest measurement and filter of what survives 

the test of time. Our disconnected discourses on present urbanscapes, mirror 

the scarcity of what is still left, remembered and understood from past 

instances of architecture and urbanism – ‘our surroundings have a direct 

influence on our lives, hence the importance of the design and graphics. A clear 

and simple language helps us find our bearings and interacts with signposting 

in order to archive our objective’. (Abellán, 2012, p. 8) Urban memory – 

fragmentary in nature – in order to achieve a state of flow, requires links that 

are not anchored in the past, but rather in the present, thus becoming a bridge 

between present and past, over the waterfall of memory. 

In order to restore these fragments, the human brain appeals to memory and 

previously understood, acquired and interpreted lessons. For the same process 

of restoration to take place in present urban discourse, the community must 

appeal to its memories. MEMORAT becomes the experiencing platform of 

senses, meanings, emotions and a digitally built environment. MEMORAT is 

‘a system of systems of signs’ (Stevens, 2017, p. 19) or, as the authors of the 

project would put it, a collection of collections of memories. 

Methods 

MEMORAT serves as a locally unprecedented instrument of academic 

research and study in the fields of urbanism, architectural design, architectural 

theory and history, landscape architecture, anthropology, sociology, literature 

and many others. One of the highlights of this research tool is the possibility it 

offers for a more detailed study of architectural styles in a local context, 

historical influences and other particularities. MEMORAT is the perfect 

pretext for bringing together arts, sciences and the latest technologies with the 

sole purpose of enriching the experiencing of the city. 

The project started with the reconstruction of a very important pedestrian street 

in the historical center of Iaşi, one that suffered greatly throughout a history 

marked by earthquakes, wars, ideological transformations, demolitions and 

numerous other alterations – the Lăpuşneanu Street. Against all these odds, the 

street hosts today a series of important architectural landmarks such as: the 

Traian Hotel, designed by Gustave Eiffel in 1882, the Union Museum – former 

residence of King Ferdinand and Alexandru Ioan Cuza (the Prince of Moldova 

and Wallachia who achieved the Union of the Romanian Principalities in 1859; 

this moment constituted the Act of birth of Romania as we know it today). The 

project emerges from a very rich database of over 500 photographs, over 150 

written memories, biographies, journals, literary archives, over 100 

architectural drawings, projects, over 25 maps, over 40 articles, and over 30 



 

paintings by important architects and artists such as Goerge Matei Cantacuzino 

(1899-1960), Octav Băncilă (1872 – 1944), and Alexandru Poitevin Scheleti 

(1879 – 1959). 

 

Figure 1: MEMOR@Lăpuşneanu 1 – a collage of images from the 3D reconstructed city by 

Tiberiu Teodor-Stanciu and Ramona Costea, Lăpuşneanu Street, 2019. 

 

We have carefully collected, organized and mapped all these individual pieces 

of memory into a cohesive digital layout. Based on this layout, the next step 

was to model the entire city, street by street, building by building. The project 



 

consists of four layers: the 3D model, the emotional layer, the VR layer, and 

the living memory layer. 

The 3D model consists of a collections of 3D documents which can be explored 

on digital platforms such as www.sketchfab.com (available for free), where 

one can interact via VR equipment and devices. The animation is meant to be 

a byproduct of the main project, as we consider it the fastest and easiest way 

to reach the audience. 

The emotional layer starts with identifying a coherent urban context to be 

memorized, in accordance with the presence or absence of the recreated 

location in the active discourse of the city. The stated purpose of MEMORAT 

is the recollection of the city in its entirety, both spatially and on a time scale. 

The development of the city’s memory is non-linear, as it does not follow a 

pragmatic road map, but rather an emotional unfolding. The emotional 

unveiling of the city is triggered both by current issues regarding architecture 

and urbanism in everyday life and by the insatiable need for filling in the blanks 

of the urban discourse.  

MEMORAT develops in chapters that mirror pieces of the city in specific 

fragments of time, starting with the ones that suffered the most mutations and 

losses over the years. The project is based on scenographic work that brings 

together familiar characters and particular moods that one can identify as 

specific to a certain period or moment. 

The VR layer is the meeting point between the project and the real world, a 

completely explorable VR environment, with characters, sounds, colors, and 

small details that fill in the memory gaps for an understanding of the bigger 

picture. Between the real environment and the virtual one, MEMORAT places 

itself at the crossroads, within a mixed reality experience, theorized as 

augmented reality (AR) in the ‘virtuality continuum’ (Milgram, Kishino, 1994, 

p. 3). Augmented virtuality consists of immersive films and image captures 

characterized by an intense perception of the virtual experience that put the 

physical reality on hold. While augmented virtuality offers the impression of 

an enhanced surrounding, augmented reality overlaps virtual layers upon real 

background, resulting in an experience that does not improve on the scenery, 

but rather enhances the observer’s ability to perceive the world. The process of 

virtualization for an augmented reality experience relies on a tracking input, 

geolocation combined with real time volume recognition. The user’s location 

is thereafter used as a layout for all the virtual layers, overlapping upon the 

perceivable reality. The VR experience is based on the visual and sound 

dimensions of the environment, projected towards the user, without it being 

altered by the user’s presence. 

http://www.sketchfab.com/


 

The living memory layer defines a causal loop, which becomes an act of 

creation itself – ‘an infinite loop forms itself through consecutive 

transformation of a sign in the object of another’. (Pop, 2013 a, p. 57) The 

memory archive that lays at its foundation shapes the virtual instance of the 

city, which, in its turn, polarizes new memories and the creation of new archive 

resources, enriching the existing one and naturally improving the virtual 

instances in a continuous fashion. In the pursuit of a cultural phenomenon of 

architecture, a tool such as MEMORAT can be developed further on in order 

to ‘translate memories and traditions into meaningful contemporary form’. 

(Boyer, 2001, p. 28) The buildings are not the only characters in MEMORAT. 

Also named ‘the Street of Joy’ (Strada Veseliei), Lăpuşneanu Street gained its 

fame around the Belle Époque period – writers, artists of all sorts and important 

figures of the old capital joined the enchanting promenade. Mihai Eminescu, 

Romania’s national poet, used to live in one of the establishments on 

Lăpuşneanu Street, with view on The Central University Library, named after 

him. Among other memorable figures, one finds Ion Luca Caragiale and Vasile 

Alecsandri, members of the most important Literary Society of the cultural 

movement named Junimea. The members of this society, called ‘junimiștii’ 

often resided in the Binder Hotel nearby. They had a major impact on 

Romanian literature through this movement that started in Iaşi. Novels, 

characters, songs, poems and stories have been created here, thus turning these 

characters into key avatars in uncovering the identities of the place. 

Establishing them as important reference points of shared memories, the 

foundation of our project is that of recovering important pieces of memory that 

have been lost in the urbanscape.  

The process of the digital restoration is not a simple, nor a precise one. Lacking 

details or working with old, blurry, images requires further exploration and 

speculation of how buildings, construction and façade details appeared. ‘Maps 

are our first mental maps, not our latest’ (Cooper, 2013, p. 5) – overlapping 

maps, pictures, text descriptions, brings to light errors or even modifications 

of old drawings. Similar to sketching, where one searches the perfect shape 

through a series of lines, the ongoing overlapping information reinforces the 

generally accepted perspective, thus diminishing possible points of error of the 

project. Bearing in mind that the city is an ever-changing organism, the aim of 

the reconstruction is not an accurate reproduction of a certain moment in time, 

but one that is implicitly without time, bringing together a collection of 

architectures and moods that serves as a trigger for memory and, also, 

articulates the otherwise fragmented discourse. This is a natural outcome of the 

fact that ‘order is no guarantee of understanding. Sometimes just the opposite 

is true... Cities do not come in chapters with restaurants in one section and 



 

museums in another; their order is organic, sometimes confusing, but never 

alphabetic. To really experience a city fully, you have to acknowledge 

confusion’. (Wuman, 1989, p. 261) This exact confusion is the accommodating 

tissue capable of interweaving memories. From a more theoretical point of 

view, the overlapping of archives is a means of joining discourses of the city. 

The architecture of the city becomes, thus, the general frame for a juxtaposition 

of discourses that are more or less acknowledged as specific to architecture 

(such as architectural criticism, theory of architecture, etc.). The act of 

reclaiming the architectural landscape through virtual reality becomes a 

discourse in itself. In a study about the discourses of architecture, Professor of 

architecture and theoretician of fictional discourses of architecture Dana Vais 

argues that, ‘in order to be an integral part of a cultural environment, the 

architectural phenomenon needs a certain collective recognition. It is the 

discourse on architecture that has the role of establishing connections among 

various individual experiences and achieving the common basis of such 

recognition’. (Vais, 2008, p. 106) Therefore, virtually experiencing memories 

of the city and its architecture constitutes a method of re-appropriation or better 

appropriation of the architectural discourse from the point of view of the 

community. 

MEMORAT, as it is today, is based on a vast archive dating from around the 

year 1930. However, once we have exhausted the memory depository of this 

period, we will concentrate our efforts on even more recent times. In a city 

affected by major earthquakes like Iaşi, the built environment is as fragile as 

ever. Therefore, going back in time even further is just as important in the 

struggle to remember and preserve. Considering the particular case of Iaşi 

regarding the underground passageways and catacombs, MEMORAT will 

attempt a first approach for a digital archaeological restoration. While 

navigating the VR model, one can easily access more information about 

buildings, places, historical figures, pieces of urban furniture and even 

happenings and events by accessing a reading card attached to them. The 3D 

model could also become a suitable platform to test historical inaccuracies that 

only rely on written account, without photographic or video proof to back them 

up. Such simulations could provide a detailed reevaluation of historical facts 

making it able to shed a brighter light on our past. Being able to witness events 

such as the 1859 Union, the pogrom of 1941, the lavish life of the 19th century 

or the readings of the Junimea Society will provide us with valuable lessons 

for a better future. Having owned these experiences as our own, we can assert 

that we have appropriated our past, collective memory and values in a more 

personal and significant way. The historical vision of the project can be 

developed into a subjective digital exploration not only of the space, but also 



 

of the interconnected histories – for instance, one can observe all the palaces 

owned by local boyars in the region of Moldavia, or other places connected 

through stories and histories with Iaşi. Therefore, the digital city is enriched 

through a larger context and expands similarly to a neural path. Throughout 

time, important figures connected to Iaşi or from Iaşi have imagined and 

envisioned the city according to their own philosophies. Time brought part of 

the visions to life, but the vast majority of them have only memoirs and written 

thoughts to be accounted for. Among these, the Stalinist development plan for 

the city center, the bridge spanning from the city center to Galata hill, the naval 

port of Bahlui river and the bridge over the forest in the Tătăraşi area. 

MEMORAT also explores places that have been emptied of their significance 

and identity – the ‘non-places’ (Augé, 1995, p. 78), places that have the great 

quality of a ‘threshold, of a transcendence between a real world and an oneiric 

one, space of the metaphor’ (Pop, 2012, p. 104), a quality theorized by 

Professor Monica Pop in her research on semiotics. MEMORAT allows for the 

opportunity to view these in a new light, integrating them in possible versions 

of the city and amplifying their importance, as well as the community’s 

understanding of them.  

Today, Lăpuşneanu Street is far from its former glory, bearing only a few 

elements that remind us of its overwhelming history. The isolated fragments 

still present today are insufficient in depicting the deep meanings that the street 

used to encompass in past decades, as shown in Figure 2. (Tiberiu Teodor-

Stanciu, Ramona Costea, 2019). Thus, the community becomes alienated of its 

valuable surroundings, which reflects a very poor image of the city in the 

collective consciousness and even in the built environment. The street today 

cannot even be viewed as a collage, due to the strikingly suspended discourse 

of the front. Although it represents a very important part of the historical center, 

with great potential for contemporary developments, the area is being avoided 

and does not appeal to authorities, investors or architects. One of the main 

reasons is that a small change within the complex urban tissue risks to be 

contradicted by ulterior developments. Therefore, only a unitary, coherent 

vision of the entire street, taking into account all of the historical becomings, 

will manage to answer the uncomfortable questions raised by Lăpuşneanu 

Street today. MEMORAT plays an essential role in defining the above-

mentioned becomings and, therefore, turns into a stepping-stone within the 

redevelopment and reevaluation of the area. 

The digital construction of the above-mentioned elements is done by tracing 

old and new images and photographs, nevertheless filtered through the digital 

artist’s eye and the scenographic concept. The buildings and architecture one 

can still admire in Iaşi display a wide range of vibrant and colorful materials 



 

and textures. One of the many challenges we have encountered so far is that of 

working with black and white imagery that fails to bring to light the complete 

colorful story.  

 

Figure 2: MEMOR@Lăpuşneanu 2 – view of Lăpuşneanu Street from the 3D reconstructed city 

by Tiberiu Teodor-Stanciu and Ramona Costea, Lăpuşneanu Street, 2019. 

 

Recoloring the architectures of the city adds an entire new dimension to the 

project. Colors are well hidden in memoirs, literature, architectural 

descriptions, music waiting to be discovered and uncovered. ‘In order to use 

colors effectively, it is necessary to recognize that color deceives continually’. 



 

(Albers, 1963, p. 18) Reality is constantly interpreted through consciousness. 

People generate life through their activities, while buildings create context and 

punctuation for the living discourses. The idea of a digital reconstruction is not 

new (Ioan, 2013, pp. 96-100), yet, it is not currently used locally as an active 

instrument in working with the urban setting, memory and history. Rome has 

been subject to virtual explorations for many years, Greek and Egyptian cities 

are the object of exploration and digital contemplation in video games like the 

Assassin’s Creed series, the Mafia series or Red Dead Redemption. 

Cinematography has been recreating historical settings for decades, aiming to 

deliver a faithful message and meaning. The project is set to undertake more 

than visualization, aiming to set the ground for a new array of possibilities of 

envisioning, discovering and perceiving the city in time, in accordance to the 

belief that ‘the object is the subject around which signs, and, later on, 

interpretations are created and afterwards invested through any kind of 

imaginable shape. (Pop, 2013 b, p. 27) The project serves as a link between the 

symbols of the built environment and their meaning, lost between indifference 

and progress. 

Another important step in the project that helped shape the vision of 

MEMORAT was that of determining the appropriate software for our endeavor. 

This proved to be a project of its own, with just as many challenges. While 

considering a vast variety of programs suitable for the project, we decided that 

Google Sketchup was the best fit. First of all, it is a free platform, accessible 

to everyone without a requisite of hardware resources. Other important features 

of the software are: ease of use, the rapid learning curve, the high compatibility 

with other software, thus making the appropriation of the technology easier. In 

order to accommodate a large number of 3D volumes in the same document, 

we optimized the number of polygons for each building, so that even the most 

complex architectures fit under 2,5 Megabytes each. The synergy between 

Sketchup and Google platform provides us with a great opportunity to integrate 

other features to MEMORAT that are already available, viable, tested and 

verified. 

The project will provide an explorable timeline that records all the changes 

having occurred in the city. The observer becomes aware of the transformations 

and becomings of the city that are otherwise hard to understand, imagine or 

even notice. Witnessing the loss of places will make the observer more 

responsible in the act of preserving what is still left and will push for reflection 

on a more responsibly built environment. Considering that ‘wayfinding is a 

problem solving process and presents the strategies we all use when navigating 

in terra incognita – unknown land’ (Mollerup, 2013, p. 18), MEMORAT 

facilitates a wayfinding system of the memory, or even a virtual ‘memory 



 

palace’ (Yates, 1999, p. 117). This entire process becomes a historical 

wayfinding system that connects all events, memories and places that ever 

defined the city into one space-time continuum consciousness. 

 

Figure 3: MEMOR@Lăpuşneanu launching event – video projection by Tiberiu Teodor-Stanciu 

and Ramona Costea, Lăpuşneanu Street, 2019. 

 

Results 

The project was launched on the 20 September, premiering an animated walk 

through the old street, as depicted in Figure 3. (Teodor-Stanciu, Costea, 2019) 

which took place at the same time as the inauguration of the first edition of the 

‘Lăpuşneanu Street Festival’. The moment confirmed the expectations of the 

authors of the project, having engaged the participants into playing the game 



 

of recognizing old places, actively wanting to be a part of the project by 

supplying old photographs and sharing their own memories. It appealed to 

historians and other academic figures as well, who appreciated the potential 

development of the project within various fields of study. The general feeling 

of the event was that the community felt inspired to contribute and contemplate 

the possibilities of the digital world. Participants were handed postcards with 

a peculiar landscape, familiar, yet curious, depicting the old street, as seen on 

postcards from 1930, but also through other unexpected angles. More than that, 

participants compared stories and memories, while genuinely feeling part of 

the entire experience. Overwhelmed by a new sense of responsibility, 

participants struggled to remember details as accurately as they could, in order 

to better the project.  

Considering the fact that the inauguration of the project took place within the 

‘Lăpuşneanu Street Festival’, we have set the rule of participating in events 

and festivals to come, bringing to the public a new piece of 3D memory in 

relation to the subject of each festival. Festivals have become the new social 

meeting ground for communities, thus providing a great opportunity for 

conversation and debate. Experiencing MEMORAT offers a walk through 

space, time and memory, encountering famous people from historical times, 

people from today’s stories, people connected to Iaşi. More than that, the 

digital environment is animated by sounds, music and the spoken language of 

various times and, nevertheless, objects and realities that make the exploration 

genuine. 

Discussion 

MEMORAT sets the premises for future developments within the arts in Iaşi. 

More than ‘a way of reasoning on paper’ (Smith, 2005, p. 23), the project is a 

complex scenographic experience of the city in the theater of time. The digital 

building of a cohesive, coherent urban setting serves as a support for further 

artistic explorations – historical documentaries, artistic movies, short 

animations, video games, model building and many other VR based artistic 

endeavors. 

Our thoughts upon the future development of MEMORAT include a complete 

3D model of the interiors, with furniture, objects, lighting, specific activities 

and characters, while making it possible to study the interconnections and 

permeability of the city at the ground level. The memory of the city is measured 

not by the number of inhabitants, but by the number of journeys it encompasses 

(Botton, 2014, p. 265). Connecting one memory to the next, one place to 

another, the path grows larger and larger, the memory lane grows broader, 



 

encompassing, at first, the close neighboring memories, and, through those, 

expanding farther, as a genealogical tree. 

Fragment by fragment, we aim to reconstruct the image of the city based on 

the information kaleidoscope that authors of MEMORAT have gathered so far. 

This project serves as a memory activator and condenser in the sense that, once 

the community is engaged, new and valuable memories will be shared and 

brought to light, enriching the meaning and the overall experience. All the 

information gathered through MEMORAT transcends the general notion of a 

library and becomes, through VR, an emotional generator based on collective 

experience. MEMORAT encourages you to ‘map who you are. Map where you 

are. Fill the whole map with a story or paint your favorite cup of coffee. Map 

the invisible. Map the obvious. Map your memories! (Cooper, 2013, p. 5) 

MEMORAT is an open invitation to everybody to step on memory lane. 

Regardless of its necessity, MEMORAT is a way of envisioning an urban 

monograph anchored in tradition, expressed through VR, while responsibly 

configuring both our memories and dreams of the city. 
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ABSTRACT 

The paper presents a particular case of using virtual reality to visualize and 

promote a cultural heritage partially lost during the communist era: the 

scattered collection and demolished building of the former Simu Museum. We 

detailed the historical context that led to its demolition, the purposes we aim 

with this project, and some choices that we have made to reach a balance 

between historical accuracy and cutting-edge vision. As such, the 3D model of 

the Simu Museum may serve for the interdisciplinary study of art and 

humanities. Finally, we present the techniques used to reconstruct the museum 

in a virtual environment and we provide references (links) to follow our work-

in-progress. 

 

Introduction 

The project Recreation in the Virtual Reality of the Simu Museum, developed 

by the University of Architecture and Urbanism Ion Mincu (UAUIM), with the 

assistance of the Documentary Exhibition Center and in partnership with the 

Bucharest Branch of the Romanian Order of Architects, implements a virtual 

model of an art institution demolished in 1962. 

The understanding and experimentation of Old Bucharest by VR is still in its 

pioneering stage; this project aims to give access to both a lost part of the urban 

landscape and to a historical and artistic context that the VR application will 

show under a new light. Such an experience is especially useful for younger 

generations, but using the latest technological possibilities for presenting 

archival images and heritage elements can have a strong impact on the general 

public as well. At the same time, it could also be a virtual workshop for students 

of the Faculty of Architecture as well as those of the Department of History 

and Theory of Architecture and Heritage Conservation, as the museum's rooms 



 

are organized in a succession of styles, from Antiquity to Baroque. Last but not 

least, it is an experiment meant to show the potential of VR to both specialists 

and decision-makers in the field of cultural heritage. 

The benefits of such an approach are: creating a historical context for the 

preserved exhibits of the Simu Collection, but also recreating the historical 

context of a destroyed building which can act as a time machine for future 

visitors of the museum. The building was represented on an anniversary stamp 

from 1959, which confirms its status of symbol of Old Bucharest. Its 

reconstruction can be a way of reconciling with the past and the trauma of the 

demolitions (from the 1960s and the 1980s). Through the virtual reconstruction 

of the Simu Museum, the visitor has the opportunity through immersion in VR 

to explore art as a way of life but also as a means of developing a small culture 

(then as now). 

The Simu Museum – Historical Study 

Built in 1907 by French Architect C. Sciky for the art collector Anastase Simu 

and donated in 1927 to the Romanian state, the Simu Museum had a short 

existence, being demolished in 1962 for the arrangement of a parking lot. 

A pre-modern tradition was used to exhibit the collection of the Simu Museum, 

of Renaissance and Baroque inspiration, in which the frames of the paintings, 

the pedestals of the sculptures but also the interior architecture were all related 

to the exhibited objects (Weigel, 2008, p. 7). This style of exhibition highlights 

the didactic function of the museum, as each of the five rooms have a thematic 

character (one devoted to Antiquity, one to Romanian Art, the largest one to 

French Art, the fourth to Byzantine Art and the last one was reserved for 

graphics and small objects). During the interwar period, marked by innovations 

and experiments in the artistic world, this museum seemed outdated, as 

mentioned in the Journal of M. Sebastian, for example (Sebastian, 2016, p. 

525). But the museum also closely followed the ideas of the Artistic Youth 

Society (“Societatea Tinerimea Artistică”) which called for a conciliation of 

elite art and the (minor) decorative arts. A practical example of this view is the 

presence in the Simu Museum of two thrones made by the School of Arts and 

Crafts displayed next to objects belonging to the higher arts. The modern and 

the traditional were closely joined within the Simu Museum as they were in 

interwar Bucharest, where the New-Romanian (and neoclassical) architecture 

coexists with the modernist one. The Simu Museum, as well as the institutions 

that preceded it (the Athenaeum, the Aman Museum, the Kalinderu Museum 

etc.), aimed to create a tradition by mixing native architectural elements 

(Curtea de Argeş) and borrowed elements. 



 

The plaster cast copies (of excellent quality) of ancient and Renaissance 

sculpture were meant to enhance the educational function of the museum. This 

was the main function of the first room of the museum, the room which will 

be reconstructed in detail by our pilot project. 

Simu acquired Romanian artworks from the collection of the prestigious 

Artistic Youth Society and from private collections. Although a patron of the 

Artistic Youth Society (which tried to recover the gaps within Romanian Art 

and bring it on the same level as European Art) and of struggling artists (as was 

Brâncuşi at the time), Simu had traditionalist tastes. This made his museum a 

valuable representation of Old Bucharest. For the kind of museum he had in 

mind – a tool for artistic education –, Anastase Simu had no another choice 

than to rely on the recommendations of artists and art critics. Although he 

interacted with the art market, Anastase Simu was not an intimate of the artistic 

environment such as the art critic and collector Krikor H. Zambaccian. As such, 

he did not have the privilege of anticipating the evolution of the value or of the 

emergence of Romanian or foreign artists. At the same time, he offered through 

his museum an image of the old world, as it was being replaced. This is why 

the crowded exhibition in the Simu Museum, which is reconstructed in this 

project, is more interesting than the white cube type exhibition which later was 

successfully used by the propaganda of the communist regime. 

Methods. The Simu Museum Reconstruction – Case Study 

For the reconstruction of the building, the team used a lot of documentation 

that included (without being the only employed source) some historical albums 

mentioned in the first catalog of the museum, dating from 1910. On the whole, 

the plans (kept at the Romanian National Archives, Simu Personal Fund no. 

330, inv. 1669) do not show all the interior details. In order to determine their 

size, a geometric restitution was made based on existing photographs. The 

diligent effort of reconstructing the interior ornamentation was facilitated by 

the use of classical guidelines of European architecture by architect C. Sciky, 

as well as some particular points of details as can be found on such buildings 

as the Louvre – an example of a universal museum, Hagia Sofia – an example 

of Byzantine architecture, Curtea de Argeș – a national symbol). 

At present, history of art no longer considers classical order as its sole point of 

reference (as in Simu's time), but rather historical revisionist approach. But 

Romanian art lovers are in need of stable landmarks as presented in museums, 

art galleries, etc. However, these institutions also have the task of both 

proposing and questioning the artistic canon. 



 

We have to make a reconstruction (simplification) of the 3D scanned collection 

pieces because a VR application will not work with such overwhelming details. 

The raw models are placed in separate files that can be accessed by the most 

exigent visitors. Through this process, we also have the opportunity to 

somewhat improve the original aspect of the museum: shedding light on dark 

corners, eliminating some unsightly details (drain pipes, vents, radiators, hooks 

etc.). 

The digital presentation of the architecture of the Simu Museum, as well as its 

art collection encourages the interdisciplinary study of art and humanities, 

establishing links between distinct theoretical domains, having as a starting 

point the possibilities technology offers in the way of encouraging the detailed 

exploration of the exhibits and the building (Heid and Dame, 2014, p. 123). 

Electronic technology is associated with a detachment from the surrounding 

physical context, the sensory awareness induced by technology having a 

strictly utilitarian character, with no specific integration possibilities for 

thinking (Mallgrave, 2009, p. 210). In the case of reconstructions, VR offers 

for contemplation an ensemble that can be decoded as such even if it does not 

exist in reality. It is more intriguing to see something that does not exist, a 

cultural production indifferent to the ravages of time, a kind of ideal object, 

contemplated not only with the eyes but also with the mind. Despite this, the 

exhibits of the former Simu Museum bear the traces of history: cracks, 

imperfections of the finish or even intrinsic limitations of the scanning process, 

in the case of certain objects. These details bear witness to the fragility of art 

objects, and their virtual rendition is a means of showing respect to memory 

and art. The application will provide a sensory experience of a world organized 

in layers, of a permeable world, analyzable to the level of detail. These digital 

objects have a composite character: they are products of a traditional art but 

also products of a new, electronic art that offers a novel way of accessing art 

and culture. 

The freedom to disregard a preset order for visiting the museum gives more 

control to the virtual visitor, but it comes at a price. Only a limited quantity of 

information can be displayed at a time, which means a limited number of 

objects and architectural details. 

As an ornamental building the Simu Museum, with its Greek temple 

appearance, created a scene for the display of art. This quality of the inner and 

outer spaces of the Simu Museum poses some challenges to its 3D modeling. 

The creation of a sort of inter-subjective sphere through art objects, displays 

and architectural interiors might seem overwhelming and prevent visitors from 

taking in all of the details. 



 

The 3D modeling is accurately done for both building and exhibits, as well as 

the display system (pedestals). A VR application also involved some delicate 

decision-making related to the proper texture and lighting to recreate the 

original atmosphere as properly as possible in the virtual environment. 

Finally, the VR application must be as accessible as possible, on different types 

of devices, so that people with different financial possibilities can access it. 

Customizing the 3D model for visualizing purposes 

The model is too large to be kept in one single scene and its impact on the 

viewer is expected to be impressive. For the modeling phase, several types of 

software were used: Rhinoceros and Sculptris for basic modeling, 3DS Max 

for details and Sketchfab material editor for video rendering. The final 

application will be done in Unreal Engine 4. 

We used various tools for further visualization of the Simu Museum model, 

from the conventional ones, like images and videos, to the most innovative 

ones, like 360 degree panoramas or movies. For the ultimate user experience, 

we intend to provide a virtual tour in stereoscopic view mode, which gives an 

enhanced freedom of movement and a more accurate perception to the visitor. 

Geometry: for rendition purposes, the model is too large to be kept in one 

single scene, but fortunately it could be divided into individual scenes each one 

corresponding to a room. Thus, each one stands under 1000k triangles and so 

it can be visited in real-time. 

Materials: we used the PBR (Physically Based Rendering) system which is the 

most portable model today, which allows for a presentation of the final product 

either in Sketchfab or in Unreal Engine. 

Lighting: the main source of light will be an environment map provided by a 

360-degree panorama taken in situ, but we could also add bulb-lights for a 

realistic interior ambient. 

Post Effects: we added some post rendering effects, such as the screen-space-

ambient-occlusion (SSAO) to render a sense of heightened realism to the 

scene. 

The Simu Project allows for the use of its 3D model for various tasks (e.g. 

research, education, or promotion) by the UAUIM and other cultural 

organizations. 

The 3D reconstruction can be further enriched with more cultural content, 

documents pertaining to the rooms of the building, more artifacts, etc. As such, 

the 3D model of the Simu Museum could be used for the interdisciplinary study 



 

of art and humanities. For this purpose, it could be useful to implement gaming 

technologies in the final product. 

Methodology and working stages 

To reach the final virtual product, we have combined a series of techniques 

which we present here in the order of the working stages. 

 

Figure 1: Photo from archive of the Museum of the City of Bucharest (left). Rendered 3D model 

(right), 2019. 

Stage I – Measurements 

We faced two fundamentally different obstacles: 

a. The original building no longer exists, but a minimum graphic 

documentation necessary to reconstruct the volumetry is still 

available. These are plans, which offer some written dimensions or 

segments drawn at a given scale, as well as archive photographs, 

which provide perspective projections (also named ‘conical 

projections’). 

b. The exhibits still exist, so their virtual replicas could be obtained 

using computer technology. This process is generically called data 

acquisition (or data capture). It can be done using one of two different 

techniques: photogrammetry or 3D scanning. Depending on the 

dimensions and composition of the object, one or the other was 

preferred, as we will discuss later. 



 

 

Figure 2: 3D scanning of a plaster cast copy after Michelangelo’s Slave, 2019. 

 

For the initial modeling we used the traditional perspective restitution 

technique using photographs to make up for the lack of detailed measurements. 

Nowadays photogrammetry replaces the obsolete science of restitution but the 

former can only be employed on existing objects and in this case there were 

only a few archived images available. 

The existing archives did not provide us with the detailed project of the 

museum; the only available one was the project submitted for authorization to 

the Town Hall, and it has many shortcomings, as can be seen in the image 

below. 

In the section illustrated in Figure 3, Room 1 is missing the hemicycle shape 

(the architect may not have taken it into account at that time). On other plans, 

the access stairs have a random number of steps, the passageways have all the 

same height (whether in between rooms or as entrances), etc. 

To avoid any confusion, a discussion about terminology is mandatory here. In 

English, the process of taking measurements on pictures is generally called 

photogrammetry. In time, this term was associated with a particular technique 

of data acquisition – the one that automatically compares several photographs 

to determine, by triangulation, the spatial position of the photographed markers 

(points). As can be seen, in this case, no prior in situ measurements are 

required. Instead, it is crucial to have several photos that partially overlap and 

show the object from all sides, without leaving any visual dead angles. A series 

of photos should be made specifically for this purpose, maintaining constant 

lighting conditions and avoiding any relative displacement of the photographed 



 

elements. For a proper image series, the original object must be available, but 

for the purposes of this project the only available elements were an old film 

and a few archive photos; this means that we were rarely able to reconstruct a 

missing object through photogrammetry. 

 

Figure 3: Section of the building with a crucial detail missing. 

 

Another technique for making measurements on photographs is the traditional 

one. This technique is highly geometric; a single image is required, but also 

several known distances between points that appear in that photograph. By 

drawing auxiliary constructions over it, one can determine the exact 

dimensions of the shown object. A photograph shows objects in perspective, 

which is a conical projection. Unlike the parallel projection (axonometry), the 

conical one preserves neither ratio nor angles between the actual edges of the 

object. As such, we cannot make real-scale measurements on a photograph. 

The solution is to re-project each edge several times, following the rules of the 

conical projection, until we bring it in the so-called plane of the picture. After 

all the edges are located, we can compare them as in a regular planar view. This 

alternative method of taking measurements on photos is, in fact, the one used 

by restoration architects before the digital age. Back then, it was called 

“perspective restitution” in Romanian, but in English, we find it under the same 

generic name of photogrammetry. To avoid confusion, we will call it analog 

photogrammetry, or restitution. 

To resume, restitution is useful when there is only one available photo, and 

some known distances between markers. Photogrammetry is applicable when 

distances are unknown, but a series of photos of the object are available. 

In the case of a. – the building – we have repeatedly used the restitution 

technique because the available sections had gaps and did not provide enough 

information about the elevations. We compared the various results (using 



 

visible markers in several pictures, such as door openings) until we reduced 

the measurement errors below a 5 cm threshold. An accurate model was thus 

rendered, even in the absence of the destroyed edifice. This process was at the 

outset of the virtual reconstruction, which is in progress now. 

In the case of b. – the exhibits – we used one of the two common data capture 

techniques, depending on size: 3D scanning for small objects (under 0.8 m), 

photogrammetry for larger ones. The latter was also used for the bronze statues, 

due to the reflective surface of the metal. That is because the available 3D 

scanning technology uses a laser beam, and the accuracy of the measurements 

is given by the distance it takes the light beam to reach the emitting source. 

Reflective, glossy, or transparent materials are usually difficult or even 

impossible to scan with this technology. 

Stage II – Detailing 

When the initial modeling was ready, we gave it a realistic appearance by 

adding details and textures. 

Modeling the architectural ornaments in every detail was the next (hard) task. 

Fortunately, only elements that were not preserved require such modeling; the 

exhibits, being digitally captured, will become high-density models, with such 

visible details as fine cracks and reliefs. 

Anastase Simu's own choice of an eclectic architecture pertaining to different 

historical periods, was of some help in this stage. Based on the written 

documentation (Hebrard, 1912; Jones, 1868; Racinet, 1888; Salzenberg, 1855; 

Ionescu, 1952; Cornel, 1910) together with the photographs from the archives, 

we have determined which of the historical models served as inspiration for 

the architectural ornamentation. We then searched for all appropriate 3D 

models, already scanned and released to the public domain1, available in online 

libraries. If an appropriate model could not be found, we had to reconstruct it 

either in a modeling program (Rhinoceros 3D) or in a virtual sculpture one 

(Sculptris). As an example, the door frame of the first room of the museum 

was reconstructed using a plaster model from the Ion Mincu University of 

Architecture and Urbanism and a drawing (Jones, 1868).  

Stage III – Simplifying 

High accuracy 3D models have the disadvantage that they cannot be easily 

manipulated interactively, on a less efficient device. But in view of our 

ambition to open a virtual museum accessible to the whole world, interactivity 

was a mandatory feature. This fact requires a delicate process of reconstruction 

                                                             
1https://www.myminifactory.com/ ; https://sketchfab.com 

https://www.myminifactory.com/
https://sketchfab.com/


 

of all the details – high-quality scans of the exhibits, as well as the manually-

generated architectural ornamentation. Without going into technical details, it 

is obvious that a high-quality reconstruction provides for a seemingly 

unchanged object, which means that the visitor will still be able to observe all 

the details, cracks, dents, without them actually being there. They will only be 

shown as smart texture, on a surface much more simplified that the original. 

(We call it smart because every pixel in the texture will know to reflect the 

light as the original, heavy-detailed surface.) 

 

Figure 4: Collage of architectural ornaments (left) from Dioclectian’s Palace (Split) and Palazzo 

Colona (Rome) and detail of a photograph from the Simu Museum’s first room (right). 

 

The sketch model, commonly called the low-poly has still to be refined, until 

it is provided with all its details, which means adding thousands of extra 

polygons. In this form, of high-poly, the volumetry begins to look truthful but 

there is one big drawback: no ordinary device is able to display it in real time. 

In programming, there exists the possibility of placing the high-poly model on 

the low-poly housing without losing all the details, but with only a rendition of 

a small-size rectangle. However, any such transformation requires an extensive 

amount of work by the 3D artist. 

The technique has been developed mainly for the gaming industry, but can be 

used for any kind of interactive visualization. In short, the procedure is as 

follows: (1) the form is roughly modeled, resulting in a simple virtual object, 

often called low-poly; (2) the shape is modeled with all its details (if the 

original object no longer exists), or the scanned model is imported as a second 

object, superimposed on the first and called high-poly; (3) the high-poly object 

is projected on the skin of the low-poly object, resulting in a seemingly 

detailed, but simple form (in virtual reality). Before projection, a previous step 



 

has to be done: for the low-poly object, the so-called UV Mapping Coordinates 

must be defined. These are individual projection rules, specific to the 

particularities of each object (like the world map, which is an unfolding of the 

earth's sphere on a rectangle). 

 

Figure 5: Drawing of 

a Villa Medici pilaster 

from the album of 

Owen Jones (left); 3D 

scan of a plaster cast 

(right); reconstruction 

of the door frame of 

the first room of the 

Simu Museum 

(bellow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

From now on the initial scans and models are dispensable, and these improved 

low-poly will be the ones added to the general scene. To preserve the 

information generated by the data acquisition, we chose to attach the initial raw 

captures to the scene via external links. They could thus be viewed in their 

entirety, albeit out of context, and can be downloaded for detailed research 

purposes. 

 



 

Stage IV – Scene assembling 

In this stage, we bring together architecture and exhibits. To avoid overloading 

the final application, the museum was divided into six individual scenes, 

correlated with the building's composition: the exterior and its five rooms. 

Each scene stands under 1000k triangles and so it can be visited in real-time. 

 

Figure 6: Levels of modeling. 

 

Stage V – Product promotion 

In the pilot phase of the project the exterior and the first room will be presented 

on the Sketchfab platform as two distinct (but linked) scenes, optimized for 

VR. Visitors from all over the world will be able to view it, online, on portable 

devices or PCs. The experience requires only a net connection. It is preferable, 

but not mandatory, for the museum to be visualized through VR glasses. 

However, these can be cheap gadgets such as Google Cardboard or any other 

support to be used with a mobile phone. 

In the following phase, we set out to finalize the museum as a standalone 

application, able to offer the visitor a complete virtual experience. It will be 

developed in Unreal Engine and requires the use of high-performance VR 

equipment. 

This equipment will be physically present at headquarters of the UAUIM. Any 

other museum that has compatible technologies could also offer our 

application to their public. To extend the access beyond the doors of the 

museums, we will make available both the publications on Sketchfab and a 

stand-alone application, as alternatives for visualization. The latter is nothing 

more than the classic exploration on PC displays, like a first-person game type. 

Results 

Since the beginning of the project, on 2 May 2019, the three-dimensional 

scanning and photogrammetry of 30 exhibits from the collections of the 

Documentary Exhibition Center (DEC) of the UAUIM, the Museum of the 



 

Municipality of Bucharest and the National Museum of Art – the Museum of 

Art Collections, as well as the reconstruction of the exterior of the building, 

have been carried out and uploaded on the Sketchfab platform. The results of 

the project will be available on: 

 the Sketchfab account: 

https://sketchfab.com/muzeulscoliidearhitectura 

 on the DEC UAUIM website (the Simu Museum reconstruction 

project in virtual environment): 

https://centrulexpo.uauim.ro/ro/proiecte/proiectul-reconstructia-in-

mediu-virtual-a-muzeului-simu 

 on the Facebook and Instagram accounts of the DEC of the UAUIM: 

https://www.facebook.com/CentrulExpozitionalDocumentarUAUIM

https://www.instagram.com/muzeulscoliidearhitectura/ 

In order to implement an effective experimental learning environment through 

the reconstruction of the Simu Museum, the cooperation between researchers 

from various fields of knowledge is mandatory. 

A virtual reconstruction of a demolished building is a difficult task since many 

details may be missing and have to be inferred or created. For the Simu 

Museum most of these details were suggested by the available photographs. In 

order to present the public with the results of such a thorough investigation, an 

application in the form of a game might be a useful addition. 

Relevance 

The documentation work and even the most meticulous virtual reconstruction 

of the Simu Museum raised some questions about its value and significance. 

Some of the pieces are being exhibited by the National Museum of Art of 

Romania, which does not provide for an answer regarding the status of these 

art objects. It is not just the importance of the building or its heritage that are 

questioned here, but also the relevance of the choice of display and that of a 

certain worldview (and the place art occupies within in). The choice of 

displaying the art collection was derived from Simu's motto (‘Not only for 

ourselves but also for others)’ and it is precisely what Zambaccian indirectly 

reproaches to Simu – that he promoted his museum, that he had didactic 

considerations, that he relied on the notoriety of the artworks he collected, etc. 

This is the change that was operated by Marius Bunescu (paintor, director of 

the Simu Museum and of the Art Museum of the Romanian People's Republic) 

after Simu's death, though the creation the Simu Museum-House. The initial 

Simu Museum was a museum destined for the popularization of art and as 

such, the building was among the few Romanian constructions suitable for this 

https://www.facebook.com/CentrulExpozitionalDocumentarUAUIM
https://www.facebook.com/CentrulExpozitionalDocumentarUAUIM
https://www.instagram.com/muzeulscoliidearhitectura/


 

purpose. Paradoxically, the Art Museum of the Romanian People's Republic 

(created in 1950) was not one created for the education of the masses, but as a 

reflection of the power of the new communist regime that had seized old 

private collections, as well as the Royal Palace. 

The virtual reconstruction of the Simu Museum will also enhance the 

understanding of a fragmented collection divided between several museums: 

The Museum of the Municipality of Bucharest, the National Museum of Art, 

the National Museum of History, the Furnică Minovici Museum, the 

Documentary Exhibition Center of the UAUIM. 

In conclusion, our project acts as a testing ground for the promotion of museum 

collections and also for the reconstruction of demolished buildings. It provides 

enough complexity to test the feasibility of any future attempts of the same 

type. After its completion, we will identify all the required efforts, working 

times and also the most efficient work process. We will also review the skills 

needed for the completion of each stage in order to be able to train other 

specialists eager to get involved in similar projects. We plan to test our 

application on various types of support and improve the final experience. 

Taking all stages into consideration, an accurate investment plan can be 

established, one that can of assistance in the drawing up of a budget by 

museums or cultural institutions wishing to undertake a similar project. With 

all this in view, we are fully confident that our attempt will open up new 

opportunities for Romanian cultural heritage. 
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ABSTRACT 

This paper will explore the intermedial dramaturgy of South African Indian 

actor, theater-maker and director Gopala Davies. In specific, the article 

engages with his productions Barbe Bleue: A Story About Madness (2015) and 

Les Cenci: A Story About Artaud (2016). As intermedial theater is 

simultaneously live and mediatized, it problematizes the centrality of the 

performer in theater. This centrality is often confirmed by the performer’s 

corporeality and mimetic properties, thus, the semiotic superiority of the 

performer in theater. Davies’ experiments with layered temporality and 

spatiality, as well as simultaneity in his works offer revisionist entanglements 

with liveness, presence and the signifying properties of the performer in 

theater. In doing so, he offers a way of negotiating the tension between liveness 

and mediatization – an intermedial dramaturgy. 

 

Introduction 

Research on the intermedial turn and digital culture in South African theater is 

sparse. Although experiments with theater and media seem to be developing in 

practice in South Africa and Anglophone Africa, Makhumula (2017) notes the 

sparsity of research on intermediality and theater. She does, however, mention 

that her review of recent literature on contemporary theater practices in these 

geo-arenas demonstrates that scholars are starting to discuss the incorporation 

of media technologies as mixed media techniques or multimedia performance, 

but these studies nonetheless do not sufficiently focus on the interrelationship 

between theater and other media. There is thus a need to document and 

interrogate the intermedial practices of South African and other Anglophone 

African theater practitioners. 



 

This paper will discuss the work of South African Indian actor, theater-maker 

and director Gopala Davies. In specific, the paper will engage with his 

productions Barbe Bleue: A Story About Madness (2015) and Les Cenci: A 

Story About Artaud (2016). Davies created subsequent works, but his use of 

new media, projection mapping and animation in Barbe Bleue won him 

prestigious local awards for innovation in South African theater. Whilst the 

technologies he used are not new in South Africa (and in some contexts, dated), 

it is important to note that the use of such technologies beyond scenography 

and spectacle in dramatic theater, are limited. Davies attempts to integrate 

technology and performance in such a way that they are inextricably 

interwoven and interdependent as a theater production. The conceptual project 

is Davies’ own and the digital manifestation of the concept was done by 

animator Nivishaa Reddy. 

For the purposes of this paper, and though it may be limited, intermediality 

refers to theater works that are positioned in concept and form within technical 

and epistemic competence; it resides ‘in-between’ established media (Klich 

and Scheer, 2012, p. 71) in a mode of communicative engagement that result 

in a ‘redefinition of the media that are influencing each other’ (Kattenbelt, 

2008, p. 25). 

Dramaturgy, as Etchells (2009, p. 76) explains, is the ‘art of unfolding [...] 

based on the dynamic deployment of pictorial and non-pictorial elements 

across the surface of a stage, building layers, contrasts, echoes, repetitions over 

duration.’ Etchells (2009, p. 76) further sees dramaturgy as a way of ‘doing 

time’, for it entails ‘the structured unfolding of text, action and image over 

time’, with each element complementing or challenging the other across the 

duration of the performance. Whist this notion is generally aimed at theater 

rooted in “mimesis”, “paragone”, and quite often an Aristotelian treatment of 

dramatic action, intermedial dramaturgy offers a ‘transversal conciliation 

within a dramaturgy of media’ that attempts to eradicate the paradoxes of 

“mimesis” and “paragone” by disrupting and collapsing borders (Martins, 

2017, p. 409) between artistic media and languages, to operate ‘betwix and 

between’ media. It is in this regard that Davies’s work contributes to the 

broader domain of South African theater. 

Live performance with its strong corporeality has been tied to the present, 

presence/absence, embodiment and corporeality. Mediatized practices have 

been tied to reproducibility, documentation and disembodiment. 

Chatzichristodoulou and Crossley (2016, p.14) amongst others, point out that 

whilst current scholarship and practice attempt to subvert the oppositional 

relationship between the live and the mediatized, it has not succeeded in 



 

resolving the tensions between the two. As intermedial theater is 

simultaneously live and mediatized, it epitomizes these tensions. 

Intermediality further problematizes the semiotic position of the performer in 

theater. Following, I will explore how Davies’ work attempts to navigate these 

tensions through his intermedial dramaturgy. 

Methods 

I made use of generic qualitative research approach primarily rooted in 

observation and literature. Ontologically, this positions the research 

object/phenomenon and the researching subject as interdependent, thus, 

necessarily engaging with a phenomenon or object through experiencing or 

conceptualizing it in some manner. Eyewitness accounts and reminiscence are 

only partly reliable due to the subjective, selective nature of experience and 

memory, compounded by the entanglement of knowledge, meaning-making 

and subjectivity. As such I offer a ‘perspectival’ analysis of Davies’ works. 

 

Discussion 

Davies’s first foray into intermediality was with Barbe Bleue: A Story about 

Madness. Davies created varied iterations of Barbe Bleue in the period 

between 2013 and 2015, allowing him to experiment with various interfaces 

between liveness and technology. Barbe Bleue and Les Cenci (2016) set and 

solidified a dramaturgical language that also surface in his later work. 

Thematically, both works (as well as subsequent works) are rooted in his 

childhood experiences with an abusive and mentally ill father and references 

his upbringing in a Hindu temple. His works include autobiographical 

references in the fictions he stages. Visually, he works with what he calls a 

‘layering’ or ‘complication’ of theatrical time and space (cited in Coetzee, 

2016). The mise-en-scène for both involved workshop processes that 

experimented with a base idea and a pre-existing textual springboard. The 

experimentation involved much physicalization in interpreting ideas, visual 

and narrative markers. Both works made use of an interweave of varied visual 

and auditory storytelling devices, including ‘live imaging’ by means of the 

bodies of performers, visual imaging (light, recorded images), performers’ 

voices, recorded narration, a soundscape that not only supports or contrast 

mood or action but acts as a storytelling device and sonic reality in and of itself, 

video material and projection. Both works are not plot-driven and are 

structured as episodic, almost filmic scenes interspersed with projected text 

(for example ‘Beard Fact #263: Beards quadruples handsomeness’ (Davies, 

2015)), audio-visual links or static. The works are collages of associative ideas. 



 

The performance language drew strongly on Butoh and creative movement. In 

both works, the live acting is filmic and the recorded acting at theatrical. These 

devices constituted the conceptual, narrative and aesthetic glue that bound the 

works together. For the sake of brevity, I will not discuss each scene in each 

work, but select a few scenes. Les Cenci used similar dramaturgical, scenic and 

compositional strategies as Barbe Bleue. As such, I will discuss selected scenes 

in Barbe Bleue that exemplify Davies’ intermedial dramaturgy whilst offering 

a broader overview of Les Cenci. 

Barbe Bleue: A Story about Madness (2015) 

Barbe Bleue used the fairy-tale of Bluebeard (also Blue Beard) as a narrative 

hook to explore issues of mental illness and gender-based violence. Said to 

originate from a European oral tradition, the first surviving, written iteration 

of this tale was Charles Perrault’s La Barbe Bleue (1697). Despite the parody 

and humor used in Davies’ play, it retains the darkness, suspense and horror of 

the fairy tale. The tale centers on a noble widower with an unusual blue beard 

who courts three sisters. His beard frightens two of them off, but the third (and 

youngest) marries him. She has free roam in his huge castle, except for one 

locked closet (in some versions, a room). He leaves her with all the keys to the 

castle when he goes away on business for an extended period and encourages 

her to invite her sisters and friends over in his absence. Encouraged by her 

sisters, curiosity wins out and she unlocks the forbidden closet to see the 

hanged and dismembered corpses of Bluebeard’s previous wives. In her terror, 

she drops the key to the room in a pool of blood whereupon the key starts 

weeping blood that she cannot wipe clean. Upon finding the key, Bluebeard 

knows that she saw the room. Dragged to the forbidden room, she pleads with 

him to give her time to prepare to die. With the help of her sisters, her brothers 

are summoned and arrive in the nick of time to save her and kill Bluebeard. 

The Bluebeard tale has been interpreted in many ways, from being a warning 

to women about disobedience and sexual curiosity to a metaphor for psychic 

health, facing predatory men, developing agency, self-knowledge and 

consciousness. Davies integrated the mentioned interpretations in a 

fragmented, non-linear narrative and temporal structure that moves the 

narrative between the past, present and future intermittently. 

The setting for Davies’ Barbe Bleue is a black box theater with a white 

cyclorama, on which text, video and images were projected. All three iterations 

of work were purposefully underlit, with torch lights fitted to performers and 

performers carrying torches, often to help lit the focal action or performer in a 

scene. For Davies it is a technology and ‘“technology becomes part of the 

performance when the actor engages with it”’ (cited in Makhumula, 2017, p. 



 

126). By drawing attention to the mechanisms of theatrical production, Davies 

highlights the artifice of the theatrical performance whilst simultaneously 

positioning light as a co-performer. Seated downstage right, on a simple chair, 

is a woman sowing a long blue cloth. She never leaves the stage. At times, she 

quietly hums the tune of a Sanskrit song about a prostitute named Pingala. 

According to Davies (2019), the song tells of Pingala’s self-realization and 

enlightenment. Although the story of Pingala is strongly located in a religious 

context, its crux resonates with some interpretations of the Bluebeard tale. Part 

of the song is hummed or sung backstage in selected moments throughout the 

play (including during an abstracted murder scene). Importantly, the performer 

playing Bluebeard does not have a beard, pointing to a ‘lack’ of appropriate 

masculine qualities. 

Some scenes, including the opening scene, involved Bluebeard and one of his 

wives setting up relational engagements. Some constituted recorded material 

presented as a mockumentary (Makhumula, 2017, p. 125), comments on or re-

tells the tale, or offers a cautionary analysis of the tale. One of the scenes 

consists of a retelling of the tale through projection mapping animation and 

narration. The final scene consists of a recording that offers a re-enacted re-

interpretation of the tale. The stories in the scenes are thematically loosely 

linked yet separated by their individual plots (Makhumula, 2017, p. 125). 

In one of the scenes, a mature, maternalistic figure lectures on the tale – 

specifically how the young wife could and should have acted when she sensed 

danger. The performer addresses her audience in the first person and looks 

directly into the camera. The audience only sees her in close-up. Live 

performers, dwarfed by the face on screen, listen and respond to the 

monologue. When she finishes her cautionary lecture, the camera shifts and 

the audience sees that she presented her lecture from a toilet seat – extending 

the performance space beyond the physical borders of the stage. The live 

performers, interacting with the recorded footage, bind the digital and the 

visceral spaces together as part of the same domain. The splash of humor at the 

end of the scene offers momentary relief from the otherwise somber and 

reflective mood. The scene is followed by noisy static on the screen, offering 

brief flashes of the moving bodies of the live performers. The static is followed 

by a sudden shift in time and space to a pre-recorded footage showing the 

young wife sitting on her knees in a small room, talking emotively. It is the 

same performer who delivered her lecture on the toilet. A bare-chested 

Bluebeard, with a beer in his hand, comes down the stairs towards her, leans 

on against the wall, listening to her. She talks and looks directly into the 

camera, positioning the audience as Bluebeard. There is no sound in the 

recording. The scene ends with Bluebeard pouring the beer over her head. 



 

 

Figure 1: Daniella Brews (2015) captures doubling in Barbe Bleue: A Story About Madness, 

performer Jo-Anne McQuirk. 

 

The same scene, without Bluebeard, simultaneously plays out on the stage 

space. At times, part of the performers’ recorded body moves over her 

corporeal body. She voices what is not voiced, only shown, in the recorded 

footage. For Makhumula (2017, p. 137), there are moments of 

miscommunication and cross-communication, since the voice of the male 

protagonist appears to be in conversation with the virtual body rather than with 

the corporeal body of the performer on stage. At times, the recorded footage 

and the performer on stage are momentarily in sync, mostly not. She moves 

with/against her own recorded body, which is layered on top of her corporeal 

body, offering a simultaneous interplay of bodies taking up different spaces, 

yet, being in the same space. Further, this interplay problematizes presence in 

that the performer on stage becomes ‘doubled’. The immediacy of live 

performance is mediated by the performance on screen, whilst the performance 

on screen draws attention to the performer as her own double. In this way, the 

signifying primacy of the live actor is undermined and the representative 

relationship between voice, action and image are severed. The relationship 

between the corporeal body and the space-time it inhabits is altered – providing 

a slippage between experience and expectation, between cognition and 

corporeal senses. This draws attention to the instability of corporeal 

presentation – if not embodiment – as this simultaneously stretches across 

time(s) and space(s). 



 

The (non)synchronization of the action on stage and the action on screen 

foregrounds both layers of, and ruptures in, time. This contradictory 

simultaneity brings about what Martins (2017, p. 412) calls a ‘meaning hiatus’ 

where ambiguity is central. Audiences are presented with a composition 

rhizomatically connecting ‘fields of association’ consisting of visual, 

kinesthetic, auditory and verbal aspects of a concept, story or idea which is 

only partially known (Lehmann 2006, pp. 111-114). Scenes emerge and are 

transfigured between medialization and liveness – becoming something ‘in-

between’. 

In another scene, the tale is told as a fairy tale. Davies used a divergent range 

of visual and auditory narrative devices to tell the story. He used projection 

mapping and two projectors to project the same visuals that are on the 

cyclorama on a small cut-out projection surface reminiscent of a pop-up 

storybook. Moving images (reminiscent of cut-out figures) amidst still images 

(all in monochrome) and narration were used to tell the tale. Among the 

moving images was a flow of blood, created with a red filter and the only color 

in the scene. Recorded voices narrated the tale. The moving images on the 

‘storybook’ seemed to be manipulated by the hand of the performer playing 

Bluebeard. In fact, the hand has no impact on the pre-recorded visual material. 

The way in which the visual images and actions of the live performer are 

layered, create visual indecidability. This performer later also holds a focal 

frame, through which he draws attention to the key moments in the narration 

and he also switches the mini-projector on and off at the start and end of the 

scene. Here again, Davies draws attention to theatrical artifice and ruptures the 

theatrical frame. The double projection, the cardboard frame together with the 

live performers within the theatrical frame, layer space. Overall, the 

sequencing of audio and visuals are synchronized. In a few instances, the 

synchronization is disrupted (for example the audio lagging behind the video 

or vice versa) drawing attention to disjunctures in temporality. These brief and 

momentary disjunctures place the dramatic action simultaneously both in the 

past and present and interchange the past and present. A performer executing 

a movement sequence against the cyclorama adds another layer of time and 

space. The movement is a free interpretation of what happens in the narration. 

At times, the performer’s body overlays the figure of Bluebeard’s wife offering 

a moment of abstract doubling. For Makhumula (2017, p. 132), the 

significance of Davies’s complications of time and space, is that ‘the varied 

narratives and narrative devices are woven together and entangled (using their 

own media-specific techniques) into one master-narrative experienced in its 

wholeness by using their own medium-specific means’. 



 

 

Figure 2: Daniella Brews (2015) captures Davies’ layering of space in Barbe Bleue: A Story About 

Madness. 

 

As in the fairy-tale, the naïve young wife draws support from her sister-women 

to escape Bluebeard. Whereas in the tale her brothers came to the rescue, the 

women in Davies’ play draw on other women to achieve agency and self-

actualization. The final scene in Barbe Bleue follows beard fact #263 as a sped 

up recorded montage to a soundscape, showing how Bluebeard readies himself 

for a date with the youngest sister. The projected footage shows him dressing 

up and drawing a beard on his face. In doing so, he puts on a signifier of 

masculinity. The montage continues to show how he courts her – the same 

performer as the sewing woman – but a confident seductress. The monochrome 

visual landscape is broken by her blood red dress, smudge of lipstick and shoes. 

The date is full of laughter – heightened by the soundscape of canned laughter 

set to music – on the brink of madness. After picnicking, Bluebeard carries her 

off in his arms in a most ‘manly’ fashion. At home, however, he shows his true 

character. Rather than being fearful, she sheds the signifiers of seductive and 

submissive femininity. She rubs her itchy nose fiercely, scratches her itching 

head, changes her body language and finally removes her long-haired wig to 

reveal a short shaven head. Instead of fulfilling the sexual promise she offered, 

she conjures Bluebeard’s dead wives. One by one, the three performers are 

superimposed onto the scene in the fashion of a horror movie. It is Bluebeard 

who is fearful. She punishes him by pulling him on her lap and spanking him. 



 

The words ‘You’ve been a bad, bad boy’ appear on the cyclorama whilst all the 

dead wives look on as the spanking takes place. This act of infantilization strips 

Bluebeard of his predatory power, binds his madness and subverts his sexual 

aggression. Bluebeard mistook the enlightened Pingala for the naïve youngest 

sister. Pingala has already entered her own forbidden room, faced its darkness 

and in so doing crossed the threshold to self-knowledge, self-efficacy and 

agency. After the spanking, the recording generates a rewind effect in flashing 

a selection of images from the play, from the end backwards and ends with a 

complete blackout. 

The recorded footage does not reflect the action on stage, but offers another 

interpretation of the recorded reinterpretation of the tale. Bluebeard on stage 

observes himself getting ready on screen. The sewing Pingala, with the help of 

the dead wives and the young wife, zigzags the blue cloth across the stage, 

corners Bluebeard upstage center and uses the end of the cloth as a noose that 

she puts around (the still undressed) Bluebeard’s neck. The women hum the 

Sanskrit song as Bluebeard is strangled by the cloth, the symbol of his blue 

beard. The cloth-beard becomes part of the projector screen, creating dense 

visual layering. The same performers playing out different interpretations of 

the same scene in different realities through different modes of presentation 

create multiple temporalities and spatialities in the same location. 

Like other scenes, the soundscape does not confirm the realism of the dramatic 

action or visual imaging. It is evocative, disruptive, uncanny and threatens 

sensory unity. The juxtaposition of the live performers on stage, who are dead, 

together with their recorded counterparts coming alive and Pingala who is alive 

in both spaces, expands temporality and spatiality. They are all aware of each 

other, placing them in-between time and space, and as such, in-between 

absence and presence. 

Les Cenci: A Story About Artaud 

Les Cenci explored mental illness through a semi-biographical interpretation 

of the life of French dramatist, actor, poet, essayist and theater director, 

Antonin Artaud, who had a life-long struggle with mental illness. Through the 

combination of new media technology and citing Artaud’s play The Cenci 

(1970), the audience is taken on a journey inspired by Artaud's tumultuous 

encounters with mental illness. 

Artaud’s play was an adaptation of Percy Shelly’s The Cenci, A Tragedy, in 

Five Acts (1819) to demonstrate the ideas explored in his manifesto on the 

Theater of Cruelty. The play told the historical tale of the noble Roman family, 

the Cenci, through the lens of the Theater of Cruelty, as articulated in his 



 

manifesto The Theater and Its Double in 1938 (I drew on the 1977 reprint for 

the purposes of this article). Count Francesco Cenci was a cruel man who 

abused wives and sons and raped his daughter Beatrice multiple times. He was 

found guilty of other crimes, but his noble status ensured that he was freed 

early. Beatrice tried to inform the authorities about his domestic crimes to no 

avail. Beatrice, her brothers and Cenci’s second wife plotted his murder. The 

plot was discovered by the papal police and the Cenci family was arrested, 

found guilty, and sentenced to death in 1599 (Harper, 2014). Artaud’s play 

broadly centers on the rape, torture and execution of Beatrice, wrapped in anti-

papism. Count Cenci and the Catholic Church symbolized the kind of civil and 

paternal power that Artaud considered fundamentally unjust and oppressive. 

Davies’ work references The Cenci (for example by using the first few lines of 

the play reworked as a monologue as a starting point for his own production), 

however, it is not a re-telling of the tale. Rather, it is an interrogation of modes 

of ‘madness’, with Artaud as a central figure. In specific, Davies explored the 

distortion of memory and being of/through mental illness. Davies used 

Beatrice Cenci as a metaphor for Artaud’s life (Davies, 2019). The male 

performers loosely represented both Beatrice from The Cenci and Artaud. The 

only woman performer represented Beatrice throughout the play in live 

performance. She was lit by a lamp that she carried. 

The set was comprised of scattered black and white drawings and writing on 

countless A4 sheets in a proscenium theater. The sheets of paper were scattered 

in the foyer and became increasingly dense as the audience entered the theater 

until layer upon layer of paper filled the entire performance space – spilling 

over the edge of the stage and covering the cyclorama. This created the illusion 

of an expanding space. The starkness of the color palette was complemented 

by the white-painted bodies of performers and their white costumes – 

becoming another projection surface. His use of light was similar to that of 

Barbe Bleue, with performers using torches to light others and focal moments 

in scenes, as well as small lights attached to performers’ bodies (i.e. wrist). The 

scenes were again linked by means of audio-visual links, projected text that 

offered quotes from Artaud’s critics, and static. Les Cenci intensified the filmic 

acting of the live performers and centralized the stillness of Butoh in his chosen 

performance language. In the recorded footage, Davies in some instances sped 

up time, slowed down a climactic moment or looped footage to reiterate an 

important action or instance. In doing so, he continuously interrupted the “real” 

and layered time. 

Davies’ live performers seemed to prolong time and store time – becoming 

‘time sculptures’ (Lehmann 2006, p. 156) – whilst his recorded material 

seemed to speed up time and hurry towards a future – creating temporal 



 

disjunctures. In their non-action, amidst an incredible density of signs, the 

performers’ body as primary (and mimetic) sign in theater is stripped of its 

hierarchical signifying role. The work was characterized by non-action 

(stretches of time during which nothing happened), an accumulation of visual 

imaging, a purposive undermining of spoken language, stillness, silence, 

slowness, repetition and fragmentation. Further, large parts of the stage – at 

various intervals – were purposefully left empty, drawing attention to the idea 

of absence. The presence of the live performers on other areas of the stage 

created an interplay between absence and presence, incompleteness and the 

continued, yet endlessly postponed, the potentiality of distributed presence that 

may work towards completeness. This demands a re-evaluation of sign 

production (Lehmann 2006, p. 95), the performer and the signifying properties 

of the performer. 

The opening scene juxtaposed with still and slow moving, white clad live 

performers on stage with energetic recorded footage projects on the cyclorama. 

One of the performers on stage recites some lines from Les Cenci as a 

monologue before the recorded footage starts. The recorded footage starts with 

flashing images of Artaud interspersed with static and is projected over the 

bodies of the performers – drawing the performers into the recorded world, 

whilst simultaneously drawing the recorded world into the live action on stage. 

The blurring of worlds, of realities, complicates space especially since the live 

action presents emotive, abstracted movement that expresses internal turmoil, 

while the recorded footage narrates the tale of the Cenci family. The tone of 

the footage is light and it is shot in various locations with performers executing 

actions such as cycling, cooking and showering while they tell the tale. The 

footage rapidly moves from location to location as well as zooms in and out to 

draw attention to focal aspects of the narration. The camera here fulfills the 

same role as that of the small frame used in the storybook scene in Barbe Bleue. 

However, where the small frame was used to complicate space and make 

visible the means of theatrical production, the camera becomes a performer 

with a definite gaze. The soundscape consists of an intermingling of voice, 

sound and music that feeds the gaze of the camera. The small figure of a 

woman moving is superimposed onto the footage. The other performers are not 

aware of her – she is a ghost-like image that haunts the telling. Here, Davies 

creates a space that crosses the locations in the footage – a manifestation of the 

‘in-between’. The scene ends with static and text critiquing, or responding to 

Artaud: 

‘ARTAUD CRIT #237 

Perhaps [Artaud] has genius… What a misfortune he hasn’t any 



 

talent! 

Armory, 1935’ (Davies, 2016). 

In another scene, the audience sees projected monochrome footage of the 

woman performer freshening up in a bathroom. The only colorful details are 

her shoes and red lips. Next to her is a figure in a white coat with long hair 

covering his/her/ze face. When she is finished, she jumps on the back of the 

figure and is carried out. The footage speeds up and the music changes to manic 

laughter. She gets down and strikes a seductive pose, performing for the figure. 

In a close up, she smiles, laughs and pulls faces similar to the images of Artaud 

that were projected in the opening scene. The flashing images of the faces she 

made look manic. The camera zooms out and we see her and the figure dancing 

and bowing to each other after the dance. As she takes another bow, the figure 

hits her over the head with a frying pan. This act of violence is portrayed in a 

comical manner, almost in a cartoon-like fashion, making the horrific event 

that is to follow more jarring. When she wakes up, she is in what looks like an 

asylum, with electrical wires tied to her head. She is shocked multiple times, 

with the figure manipulating the controls to the electrical current. She lies in a 

stupor in silence. In this scene, she becomes Artaud receiving electroshock 

therapy. Then, on the noise of static, she transforms into the performer on stage. 

Her movements are accompanied by creaking sounds as she tries to stretch. As 

she gains mobility, the images of the other performers are superimposed onto 

the footage – they all are Artaud. The tables are turned and she now ‘shocks’ 

the figure with irons while the male performers look on. The camera closes in 

on her face, following her varied facial expressions until she speaks into the 

camera – voiceless -, as the footage is projected over the sheets of writing and 

drawings covering the cyclorama, creating a dense visual sightscape. 

On stage, the woman performer was center stage and had just sang Pingala’s 

song before the woman in the footage was hit over the head. Her stillness as 

well as the slow movements of the other performers stood in sharp contrast 

with the tempo of the action in the recorded footage. The fact that the woman 

in the footage is clearly the same performer as the one representing Beatrice 

on stage, yet in the footage she is Artaud whilst the live action marks her as 

Beatrice, subverts unity of space or time and the stability that the corporeality 

of the performer as sign offers. The latter is further supported by Davies’ 

foregrounding of elements other than language and dramatic logos (Lehmann, 

2006, p. 93) to set up his associative assemblages. The fissure in time-space 

positions the present (and presence) as continuously disappearing, as a 

continual interplay between the past and the future (Lehmann, 2006, p. 145). 

This is a moment of doubling, however, the schism that the difference between 



 

the doubles invokes foregrounds contradictory simultaneity and ambiguity, 

intensifying the idea of an uncanny corporeal slippage.  

 

Figure 3: Danielle Brewis (2016) captures Davies’ dense visual sightscape in Les Cenci: A Story 

About Artaud; performers (from left to right) Macmilan Mabaleka, Charlie Bouguenon, Fiona 

Ramsay and Martin van Heerden. 

 

In other scenes, Davies used technological interruption to further 

problematizes presence. As he explains: ‘I was able to dismember the body and 

choose to portray only a floating head, or I could multiply the body by 

presenting the live body adjacent to its recording.’ (cited in Coetzee, 2016). 

His excessive and simultaneous layering of signs continually postpones 

meaning-making, sense-making or synthesis. The work juxtaposed humor and 

the horrific, silence and sonic overload, and emptiness with visual excess. In 

doing so, he created an unsettling cognitive and emotional incongruence. 

Further, the hyper-visual layering, scattered signs and signifiers, ‘disjunctured 

soundscape, rejection of plot and linearity, rejection of any unity between 

space, time and action, fractured narrative and emphasis on physical language 

created both a heightened sensorium and sensory dissonance that resonate with 

Artaud’s vision for the theatre.’ (Coetzee, 2016) Davies’ choice of 

‘technological interruption’ was the catalyst activating this ‘synesthetic’ theater 

experience. 

Findings 

Through simultaneity, playing with the density of signs, complicating time and 

space, and deliberately foregrounding the interplay between live performance 



 

and mediatized performance, Davies’ intermedial dramaturgy navigates ways 

in which performers can be present and embodied with/in technologies. 

In both productions, actors speaking directly to their (own) recorded bodies or 

the recorded bodies of others, whilst others are also performing live, activated 

a spatiotemporal entanglement of spaces, time(s), bodies, actors, film/live 

performance and imagery that destabilizes established notions of theatrical 

absence and presence. His emphasis on scenic, sonic and kinesthetic 

composition that create both a heightened sensorium and sensory dissonance 

perhaps facilitate a mode of corporeal slippage that also acknowledges the 

fractal nature of the performer as human, the performers’ incompleteness, the 

slipperiness of presence and the performers’ continual process of ‘becoming’. 

The destabilization of the primacy of not only the performer as mimetic sign, 

but also the signifying role of the performer as related to his/her/ze mimetic 

properties and “paragone”, possibly mediates the tension between liveness and 

mediatization. The works are not controlled by ‘meaning’, a text-oriented 

dramaturgy, or the centrality of the performer-character. This could be 

interpreted as an erasure of the performer. Perhaps his works offer revisionist 

entanglements with the performer as primary (non?)sign and (non?)signifier, 

that extends the reach of both the performer and liveness in theater. As 

Lehmann (2006:167) states, theater is an ‘art form of signifying, not of mimetic 

copying’. As such, Davies’ intermedial dramaturgy demonstrates that 

augmenting performance does not bring us ‘further from ourselves’, but rather 

extends us towards our ‘full potential’ (Augmenting Performance, 2019). 
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ABSTRACT 

The present article is a summary of a study conducted at the CINETic center 

within the National University of Theater and Film “I.L. Caragiale” in 

Bucharest, regarding transversal competences in bachelor programs providing 

education for creative industries specialists. Creative industries have a 

substantial impact on the global economy and are one of the key sectors of the 

EU economy. Our findings point at international level to the diversification of 

competences beyond traditional fields of university curricula. We found 

educational models that successfully joined domains to create cross-

disciplinary studies that emphasize the importance of training students in 

diverse fields in order to be able to adapt to an ever-changing production 

environment. Based on our study, we identified three possible lines of action 

for art universities in Romania in order to absorb and develop the most relevant 

trends in the field. This article presents key findings for the development of a 

BA program that would combine artistic and technical abilities required by the 

field of creative industries. The study presents a proposed structure for a 

bachelor's degree program adapted to the Romanian educational system, in line 

with European tendencies in setting up university networks and partnerships, 

in order to better respond to identified needs. 

 

Introduction – objectives and motivation 

The objective of the study developed at CINETic and entitled “Transversal 

competences in bachelor programs for creative industries” was to identify 



 

the primary resources in the educational field for creative industries at the 

Romanian level and make a comparison with the current state at international 

level with special attention given to transversal competencies. In the Romanian 

higher education system, undergraduate programs are graduated with a 

bachelor exam which provides the professional competences to the graduate. 

At the present moment, even if space is given to multiple degrees, in the 

Romanian education law, little to no programs have tried this direction, except 

in the case of didactic competences provided for graduates who want to pursue 

an academic career (Romanian Law of Education, 2011 Art 150.6; Constantin, 

2014; Ion, 2016). In general, universities in Romania have competences in 

delivering titles in specific fields like engineering, architecture, art, medicine 

with little to no expertise or recognition of the need for cross-domain expertise 

both at the university level and, accordingly, at student graduation level. 

During the Augmenting Performance Conference, the results of the study were 

discussed in a panel with representatives of several Bucharest universities 

involved in educational programs for professions in the creative industries, and 

strong support for transversal competences was expressed. 

The study is intended to be a starting point in the process of designing a new 

hybrid bachelor degree program, by combining the most prominent disciplines 

from art, design, and technology, building an entirely new type of approach for 

the Romanian educational landscape at the bachelor level, inspired by 

conservatory and professional school approaches due to their evolution from 

these types of institutions at the end of the 19th century. Our goal is to try to 

find efficient use of available resources to design a suitable program for future 

graduates and offer customizable classes through school partnerships and new 

methods of teaching. The main objective of the study is to provide a framework 

for a bachelor program that would train specialists in the fields of creative 

industries according to international tendencies and needed competencies. The 

study emphasizes the problem of transversal competencies, identifying the 

demands on the labor market and in the economic environment, as well as 

problems regarding entrepreneurship, independent business development, pre-

entrepreneurial thinking, and education. 

In the present article, we analyze degree programs from technical universities, 

theater and film programs, arts, design, and architecture, at both national and 

international levels, identifying and comparing transversal competencies 

offered. At the international level, while most of the programs follow the 

traditional arts-technology separation to build their identity, structures, and 

professional development, more and more programs have at their core cross 

art-technology competencies (Balmer, 2006). These types of programs started 

to emerge around the creation of the MIT lab CAVS. 
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In March 1968, on the same weekend that MIT dedicated its Center 

for Theoretical Physics, the Institute also inaugurated the Center for 

Advanced Visual Studies (CAVS). The juxtaposition was no 

coincidence. Founded by artist and MIT Professor György Kepes in 

1967, CAVS was created as a fellowship program that brought 

cutting-edge visual artists into contact with scientists and engineers 

in the MIT community. (MIT News, 2017) 

One of the key aspects in initiating professionals into the modern environment 

is the massive change of production and consumption of culture and creative 

goods, engendered by the digital revolution. Nowadays people spend as much 

time in front of screens such as smartphones and computers for entertainment, 

as in front of TV screens (He, 2019) which are also in themselves more and 

more interactive due to their digital nature, with half of Americans spending 

almost 12 hours a day consuming digital content (Nielsen Audience Report, 

2018). These shifts in mediums of expression towards the digital put artists in 

the position of main users of digital technologies for creating content, while 

software engineers became the leading creators of tools for artists. This brings 

a new perspective on what software engineering and art programs should 

deliver as competencies for their graduates. Another challenge universities face 

is concerning the widespread online information out there, from tutorials to 

academic information and online courses, with a growing number of people 

accessing online courses, in parallel with a decline in general enrollment in 

post-secondary schools in the US (Ginder, 2019). Universities need to build 

strategies in order to develop their role in shaping societies of the future 

through a stronger use of their assets and expertise. 

The creative industries 

One of the aspects taken seriously into consideration for devising this study is 

the massive development of the creative industries around the world and their 

impact on the economy, given their compelling role in the labor market and 

significant contribution to the European budget, as well as the well-being and 

health of the citizens. Creative industries are defined as 'those industries 

originated in individual creativity, skill and talent which have a potential for 

job and wealth creation through the generation and exploitation of intellectual 

property' (Creative Industries Mapping Document, 2001). Creative industries 

often require a combination of highly specialized knowledge, combined with 

transferable generic skills. To a significant extent, this list is consistent across 

sectors. Specifically, employers are eager to hire people with general 

professional skills, such as problem-solving, a good work ethic alongside 

“soft” skills, such as teamwork and interpersonal skills. Human creativity is 

the source of cultural and creative industries' goods and services. They also 

http://news.mit.edu/2002/kepes


 

share the common links of culture, trade, and intellectual property rights, 

particularly copyright. (Manta and Despoiu, 2016; Miuți and Carată, 2017; 

Croitoru et al., 2017). 

According to the European Commission’s 2010 GREEN PAPER. Unlocking 

the potential of cultural and creative industries, the framework for cultural 

statistics identifies eight domains (artistic and monumental heritage, archives, 

libraries, books and press, visual arts, architecture, performing arts, audio and 

audiovisual media/multimedia) and six functions (preservation, creation, 

production, dissemination, trade/sales and education) that constitute the 

“cultural sector” from a statistical point of view. The creative industries are 

currently one of the main economic sectors at the European level being 

considered one of the most essential and dynamic European economic sectors 

in many countries, representing the area with the most economic growth. At 

European level, the creative cultural industries employ 8.7 million people, 

representing 3.8% of the workforce, and contribute €500 billion to the 

European GDP, being regarded as one of the most important sectors for the 

employment of young people and the most resilient to economic crisis 

(Creative Economy Report, 2010). In 2018, according to Eurostat, the first 

place was taken by Estonia with 5.5%, while Romania had the last place, with 

1.6% of the labor force employed in the creative industries sector. In France, 

one of the European countries with the most potent cultural industries, in 2011 

the statistics indicated that the impact of the creative industries sector was 

around €61.4 billion (compared to €60.4 billion generated by the auto industry 

according to the French National Institute of Statistics and Economic Studies1). 

In the UK, the estimated value of the Federation of Creative Industries in 2017 

was £101 billion for value added (GVA), an increase of 53% compared to 2010. 

The proportion of micro-enterprises (less than ten employees) was 95% and a 

rate of 33% self-employment, compared to the average 16% in the UK. 

For Romania, studies show that the Gross Added Value (GVA) achieved by the 

cultural and creative sectors (SCC) in the country had a positive trend, with a 

major increase of the contribution to the gross domestic product (GDP), from 

2% in 2009 to a level of 6.5% in 2013, surpassing for the first time the field of 

agriculture which weighted 6.4% in the same year 2. The Bucharest-Ilfov 

region is one of the most developed areas, as far as the creative industries go, 

an important contributor to the GDP, representing the highest percentage of 

                                                             
1https: // www.ey.com/fr/fr/industries/media---entertainment/panorama-des-industries-culturelles-et-creatives 

(accessed: 20 November 2019) 
2http://www.imm.gov.ro/2017/05/18/grup-de-lucru-pentru-promovarea-economica-a-sectoarelor-culturale-si-

creative/ (accessed: 20 November 2019) 

http://www.ey.com/fr/fr/industries/media---entertainment/panorama-des-industries-culturelles-et-creatives
http://www.imm.gov.ro/2017/05/18/grup-de-lucru-pentru-promovarea-economica-a-sectoarelor-culturale-si-creative/
http://www.imm.gov.ro/2017/05/18/grup-de-lucru-pentru-promovarea-economica-a-sectoarelor-culturale-si-creative/
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initiatives within the start-up nation and having a percentage of the workforce 

estimated at 12.34% (Cojanu, Pîslaru and Botezatu, 2016). 

According to the authors of 2016 Creative industries: growth potential in 

Romania and European Context, Romania is dealing with a few issues at the 

moment. It needs to solve the major migration of SCC graduates to the major 

cities of Europe (Berlin, London, Barcelona), the weak access to capital for 

young entrepreneurs in the creative industries sector, and the lack of 

entrepreneurial skills – skills which could be very useful to young artists and 

graduates. Before 1990, culture production was controlled, directed, and 

decided by the state, although, even now, the system is still having a strong 

influence on the main modes of production in the field. The main reason is the 

lack of entrepreneurial and management skills in the field of creative industries 

and especially in those segments extremely important that go beyond the 

standard business models, which are based on the capitalization of creativity. 

Although there is this major increase in the impact of SCC on the Romanian 

economy, according to Eurostat, the percentage of the Romanian export of 

cultural goods is 0.1% of the total, compared to the European average of 1.5%, 

and the import-export balance is negative for Romania3. 

This fact is visible in the weak access of funds within the Creative Europe 

Program by the Romanian institutions active in the SCC. The Creative Europe 

Program has allocated €1.4 billion for the 2014-2020 financial years, the 

participation in the majority of the grant schemes being conditioned by 

ensuring an individual personal contribution between 10% and 40%, 

depending on the specifics of the call and the applicant. Ensuring their own 

contribution could be the main impediment to the participation of independent 

operators in the field of SCC in the competitions of Creative Europe, thus 

confirming the vicious circle highlighted by the authors of the study Creative 

Industries: Growth Potential in Romania and European Context (2016). 

To grow the SCC domain, it is necessary to increase the entrepreneurship of 

the main actors in the field, who will understand the specificity of their own 

creativity and who need the development of skills to monetize it and increase 

management capacity, the classic business model not being always suitable to 

the field of creative industries. 

The relationship between Art and Technology 

At a global level, everyone is talking about art democratization. Since we can 

all agree that technology has changed how we access artistic products, the 

                                                             
3https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Culture_statistics_-

_international_trade_in_cultural_goods (accessed: 20 November 2019) 

https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Culture_statistics_-_international_trade_in_cultural_goods
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Culture_statistics_-_international_trade_in_cultural_goods


 

question that arises is whether technology has determined more artists to 

express themselves. Currently, it is no longer necessary to visit a gallery or a 

museum to look at an artwork; now one can check it online or on a mobile 

phone with resolution permitting at least stronger detail evaluation than a real 

visit. In fact, today, many forms of art require certain forms of technology to 

be completed: augmented and virtual reality, touch screens, or an internet 

connection become crucial for the public to enjoy the art – both to create it and 

to access it. However, this relationship is not as recent. Artists began to use the 

Internet as their main platform in the second half of the 1990s, allowing people 

to find new tools for creating, investigating, and interacting. One of the 

pioneers of this new art form was Slovenian artist Vuk Ćosić, who created the 

software that converts pixels from famous images and photos into American 

Standard Code for Information Interchange (ASCII). With the advent of such 

tools as virtual reality and social media networks, people have become more 

than just spectators. They have become the protagonists of their own 

experiences and content creators – consumers, but also creators. These changes 

strongly influence how art is conceived, created, and consumed. Currently, 

there is a huge variety of tools for creating, manipulating, and distributing 

media content available for everyone (Manovich, 2002). 

Starting in the mid-nineteenth century with the symbolical separation of art 

and science at the South Kensington Museum, art and technology have since 

been seen as distinctly different, incompatible, and based on operating modes 

with different rules and attitudes (Ashley-Smith, 2001). However, today, the 

limits are surpassed again, and artists and scientists work together, and they 

discover common grounds like imagination, testing hypotheses, interpretation 

of data, and visualization. Current practitioners bring back to memory artists 

like Goethe or Leonardo, who were equally interested in what we would today 

call science, as they were in art (Seamon and Zajonc, 1998; Kemp, 2019). 

Collaboration between art and technology leads to the outline of a field of 

transdisciplinary study focused on the creative use and investigation of 

technology for artistic projects. Graduate students in this area could explore 

the relationship between art, science, and technology through project-based 

learning and collaboration in interdisciplinary teams (Balmer, 2006). The 

curriculum would be designed to help participants invent and discover new art 

forms while developing an individual aesthetic and artistic vision by 

understanding conceptual, theoretical, and historical frameworks – scientific 

art, critically involving the use of technology. 

Transdisciplinary and interdisciplinary artists explore different environments 

and wander through different disciplines – architecture, photography, film, 

science, fiction, technology. The transdisciplinary artist combines knowledge 
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and skill and creates an art form that we cannot define by the canons specific 

to the genres already established (Jenkins, 2006). Art that surpasses traditional 

boundaries does not reveal the elements from which it is conceived and 

manifests itself as a homogeneous entity that exists independently; it will go 

through many disciplines, to reach a final destination (Rose, 2011; Bernardo, 

2011; Jenkins, 2007). 

Taking a look at everything that is happening in the art world, the emergence 

of new art forms comes into question. Critics prefer to use the term art based 

on technology, media, or digital art for the situation where the digital support 

exists. Very often, the term New Media Art is used to encompass all the above 

forms, because it has no particular connotation to any technique, while 

distinguishing itself from mixed media. Mixed media refers to a combination 

of traditional media and new media, while multimedia consists of digital 

versions of traditional techniques. New Media Art covers all contemporary 

techniques for digital art-making, just as traditional arts are divided into several 

categories, in turn, according to the techniques used (Hoetzlein, 2011). 

A bachelor's degree in Art and Technology would open innovative horizons not 

only in the creative industries environment and results, but also in society in 

general by broadening holistic approaches. At the global level, some of the 

most daring artistic contemporary forms combine powerful concepts with new 

technologies, having a high social impact and based on scalability models 

(Davenport, 2006) with key representatives in various fields like Teamlab, 

Tangible Media Lab of Hiroshi Ishi, Keiichiro Shibuya or Rimini Protokol. 

Trends in higher education 

The people of the 21st century will depend more and more on using creativity 

in their work field and innovative ideas and approaches. For this sole reason, 

each university must be aware and strive to develop and modify their 

curriculum, and their yearly education plan to meet the demands received from 

the industries. We live in modern times that require new diplomas and modern 

university education. Universities are increasingly considering this type of 

training in different fields, incorporating the idea of transdisciplinarity and 

collaboration between faculties. 

In their study of the popularity of dual degrees, researchers in higher education 

Wendy Russell, Sara Dolnicar, and Marina Ayoub suggested that dual-specialty 

programs have significant untapped potential in preparing graduates for 

employment. According to them, graduates develop 'transdisciplinary skills' 

that are highly appreciated by employers (Russell, Dolnicar and Ayoub, 2008, 

pp. 575-591). Future graduates with cross-disciplinary tendencies take a 

unique approach to problem-solving, which means that, for example, a student 



 

in arts sciences has access to subjects from both the arts and sciences colleges. 

Upon graduation, young people would be able to master essential skills in two 

different fields. In such cases, science and arts students and graduates can also 

imaginatively develop unique research methods, interpret information 

systems, or persuade non-experts to change their behavior based on a 

scientifically informed debate. 

A double degree (or dual degree) is the study of two, usually very different 

fields at the same time, where one would receive two separate degrees (one per 

discipline). Dual degree programs will typically award different types of 

degrees, such as a BA/BS combo, a BS/BFA or a BS/BBA. The two fields of 

study in a dual degree program are usually held in two different schools. 

Double or multiple specializations are defined as two or more nationally 

recognized diplomas, officially issued by two or more institutions involved in 

a collaborative, parallel study program. Most common are engineering and 

economics BAs in the US, but they can also be international at MA or Ph.D. 

level4,5,6. 

The expected result of joining forces of two or more institutions is creating a 

study program with a higher standard of transversal competences than if the 

institutions offered it separately. Joint programs at international level can lead 

to: increased internationalization for each institution, stimulation of 

multinational cooperation in teaching at a high level and mandatory 

cooperation, increased transparency between educational systems, the 

development of study and research alternatives according to emerging needs, 

flexibility in finding a job, access to more opportunities for graduates, higher 

chances of finding jobs, opening up to a broader spectrum of master’s 

programs, an increase in the level of employment for highly educated 

candidates and a motivating mobility in the global labor market (Trends in 

Global Higher Education: Tracking an Academic Revolution, UNESCO 

2009). 

The European University  

Globally, new ideologies and paradigms are emerging in the sphere of 

university education. In Europe, a project was started to create networks, called 

The European University – a transnational alliance that will form “the 

university of the future,” promoting European values and identity by trying to 

                                                             
4http://sciencespo.ubc.ca/ (accessed: 20 November 2019) 
5http://www.uanl.mx/noticias/academico/ingeniero-civil-de-la-uanl-construye-su-futuro-en-japon.html/ 

(accessed: 20 November 2019) 
6https://web.archive.org/web/20130107123121/http://www.uva.nl/onderwijs/bachelor/waarom-de-

uva/talentprogramma-s/dubbele-bachelors/dubbele-bachelors.html (accessed: 20 November 2019) 

http://sciencespo.ubc.ca/
http://www.uanl.mx/noticias/academico/ingeniero-civil-de-la-uanl-construye-su-futuro-en-japon.html/
https://web.archive.org/web/20130107123121/http:/www.uva.nl/onderwijs/bachelor/waarom-de-uva/talentprogramma-s/dubbele-bachelors/dubbele-bachelors.html
https://web.archive.org/web/20130107123121/http:/www.uva.nl/onderwijs/bachelor/waarom-de-uva/talentprogramma-s/dubbele-bachelors/dubbele-bachelors.html
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revolutionize the quality and competitiveness of European higher education. 

The goal is creating a network of universities across Europe with programs that 

will allow all students to study abroad and take courses in at least two 

languages. In December 2017, the European Council called for the emergence 

of at least 20 European universities by 2024, and the European Commission 

pushed to create a European Education Area by 2025, which would include 

mutual recognition of school and university diplomas and a vast network of 

European universities. In June 2019, the European Commission announced the 

first 17 projects that will receive funding for a three-year pilot under this 

initiative of the European University (they will be funded through the 

Erasmus+ program). Out of 54 applications received, 17 alliances of European 

universities involving 114 higher education institutions from 24 Member 

States were selected, based on an evaluation conducted by 26 independent 

external experts, including the rectors, professors, and researchers appointed 

by the Commission (EUCO 19/1/17 REV 1). 

The European Universities Initiative will include partners from all types of 

higher education institutions and cover a wide geographical area throughout 

Europe; co-design long-term curricula and strategy focusing on sustainability, 

excellence, and European values; offer student-centered learning programs; 

follow the development of interdisciplinary and transdisciplinary approaches 

of joint programs with a European diploma (recognized by the EU states); 

ensure full recognition of study periods abroad; promote innovative curricula7. 

The emergence of transdisciplinarity – a higher education paradigm 

Psychologist and philosopher Jean Piaget is credited with introducing the term 

“transdisciplinarity”. Transdisciplinarity implies the full openness of 

disciplines to accept changes in their fundamental structure and to be open to 

practices based on interaction with other fields. Thus, disciplines must extend 

their practices beyond the usual context and provoke an “anticipatory vision” 

of what can be done in the future as a result of interaction and implications 

with other fields. 

An interdisciplinary perspective supports the idea that participants work 

together by substituting solutions through their disciplines to address a 

common problem. Meanwhile, transdisciplinarity asks to collaborate from the 

outset to develop a common framework concept that integrates and transcends 

the basic concepts from a particular discipline to create new theories and 

methods (Neuhauser and Pohl, 2015). 

                                                             
7https://ec.europa.eu/education/education-in-the-eu/european-education-area/european-universities-

initiative_en (accessed: 20 November 2019) 

https://ec.europa.eu/education/education-in-the-eu/european-education-area/european-universities-initiative_en
https://ec.europa.eu/education/education-in-the-eu/european-education-area/european-universities-initiative_en


 

International training in the field of creative industries – overview and 

examples 

This section presents a few programs from around the world where different 

subjects on art and technologies are combined into the university curricula. In 

general, we can consider institutions of higher education for the creative 

industries, all those educational outlets that have educational programs of 

cycles VI-VII ISCED but also of cycles IV and V (e.g. in Germany, Fachshüle 

cycle V offers direct studies, acting and others) (The Structure of the European 

Education Systems 2018/19). 

At European and international level, publicly and privately funded universities, 

specialized in artistic fields coexist (e.g., ECAL Lausanne or Baden 

Wurtemberg Film Akademie) as well as broad general universities that have 

both scientific, artistic, and technical training programs (Sapienzia Roma 

University, Brunel University London, Paris 8, Université Sorbonne Nouvelle, 

Université Nanterre). 

In particular, all large American universities grant degrees in all fields (since, 

art, medicine, engineering etc.) at “bachelor” level within the same institution 

and graduates may have a major in a technical or medical specialty and a minor 

in an artistic one. At European level, higher degree studies of level VI ISCED 

end with a bachelor's degree and those of level VII with a master's dissertation. 

ISCO codes of the International Labor Organization are formed of six digits, 

indicating the field, level of training and education. The last two digits in the 

code to be attributed in a higher degree program are the ones stating the 

professions, with European recommendations that these are awarded after 

master level, while most professions in Romania, according to professional 

standards and Educational Law are granted after bachelor programs 

(Methodological guide on writing learning outcomes, 2015; Romanian 

Education Law, 2011). 

In our study we have analyzed more than 25 programs which prepare students 

for creative industries professions. The programs analyzed in the study were 

selected for their interesting choice of disciplines and the innovative 

arrangement of transversal competences. Some foreign universities offer 

education programs in the technical field with artistic orientations and offer 

courses for the development of the necessary knowledge for students coming 

from different technical or artistic backgrounds. 

Istituto Europeo di Design (IED) is the largest international network of 

schools of fashion, design, visual communication, and management, with 

locations in Milan, Rome, Turin, Venice, Florence, Cagliari, Madrid, 
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Barcelona, Sao Paulo, and Rio de Janeiro. Established in 1966, IED has 45 

years of international design and fashion expertise and is recognized 

worldwide as the best fashion and design school in Europe.8 It provides 

bachelor programs for Interior and Furniture Design, Interior Design, Product 

Design, Transportation Design, Graphic Design, with a strong emphasis on art, 

concept and technology competences acquired through experimentation and 

iteration, with great emphasis on cooperation with major industry companies. 

In the same field, a remarkable institution is Carnegie Mellon University in 

the US, which offers classes on the specialization of Products (industrial 

design), Communication (graphic design), and Ambient (physical, as well as 

digital). Within these universities, students can customize their learning 

direction. Students may choose to settle in a narrow enough area to develop in-

depth expertise or have a broad approach that results in a more interdisciplinary 

focus. The first year of study is intended to offer extensive exposure to all three 

design directions allowing students to adjust their orientation as their interests 

clarify gradually. By the third semester, students are beginning to focus on two 

preferred directions.9 

In the case of the production of software with the contribution of artistic 

knowledge, selected information is given from institutions such as 

Bournemouth University (UK) or the Institute of Sonology in Hague 

(Netherlands). The University of Sussex is also an excellent example because 

it features an optional “Foundation Year” for students with a broad range of 

backgrounds and experiences. It was specially designed for those who are 

either not sure which subject they would like to specialize in, for those who do 

not have the right combination of subjects for entering directly into year one, 

for those that do not meet the expected requirements to enter directly into year 

one, or for students who are returning to education after some time away10. 

Another university from Europe is the University of Twente, in the 

Netherlands. The school offers a complete customizable semester (named 

Electives) in the last year of studies. In the last semester, each student has a 

wide range of educational options depending on the desired path to be taken 

after graduation: they can follow a pre-masters course to prepare for a Master's 

program, spend half a year (a semester) studying at a university abroad, choose 

the education minor and get a second-degree teaching qualification, which will 

                                                             
8https://www.educations.com/study-abroad/istituto-europeo-di-design/ (accessed: 20 November 2019) 
9https://design.cmu.edu/content/bachelor-design (accessed: 20 November 2019) 
10https://www.sussex.ac.uk/study/undergraduate/courses/creative-technologies-and-design-with-a-foundation-

year-bsc/2019 (accessed: 20 November 2019) 

https://www.educations.com/study-abroad/istituto-europeo-di-design/
https://design.cmu.edu/content/bachelor-design
https://www.sussex.ac.uk/study/undergraduate/courses/creative-technologies-and-design-with-a-foundation-year-bsc/2019
https://www.sussex.ac.uk/study/undergraduate/courses/creative-technologies-and-design-with-a-foundation-year-bsc/2019


 

allow them to work as a teacher at high-school level or do an internship at a 

company11. 

Regarding the field of game design and game development, the University of 

Southern California and Teesside University in Middlesbrough (UK) will 

be presented. The United States offers a wide range of undergraduate studies 

in game design and development, but the first at the top is the Games 

Department at the University of Southern California. This department is a 

collaboration between two faculties: Cinematic Arts and Interactive Media, 

and the Viterbi School of Engineering (Department of Computer Science12). In 

Europe, one of the best game design and game development schools is the 

Teesside University in Middlesbrough (UK). This program has a Year 0 meant 

to provide a common ground for all students, where they try to get to know 

each other for future collaborations.13 

The Filmakademie Baden Württemberg (Germany) is a model for 

disciplines in animation and cinematography. It is a school that has introduced 

two years of foundation studies, academic courses that include production, 

screenwriting, directing, image studies, basic production, film history, and 

legislation. Then, in the second year, the specialization begins, and years 3 and 

4 are considered to be equal to Master studies. Years 3 and 4 are project-based, 

meaning the students specialize in working in productions in the area they have 

chosen, either from animation, game-design, motion-design, technical 

direction (pipeline, rigging etc.), and production of advertising, documentary 

or TV etc.14 

Columbia University and the University of Southern California are leaders 

in hybrid narrative domains with main focus on how new technologies 

transform narrativity, providing competences in the technology supporting the 

new environments with a transmedia approach to storytelling. For new media 

design, interaction design, experience design, VR and AR design, the programs 

from Rochester Institute of Technology and London College of 

Communication at YONSEI University in Seoul (Korea) will be used as a 

guide. At Yonsei University in South Korea, we find the Information and 

                                                             
11https://www.utwente.nl/en/education/bachelor/programmes/creative-technology/study-programme/first-year/ 

(accessed: 20 November 2019) 
12https://games.usc.edu/main/degree-programs/ (accessed: 20 November 2019) 
13https://www.tees.ac.uk/undergraduate_courses/Computer_Games/BA_(Hons)_Computer_Games_Design.cf

m, 

https://www.tees.ac.uk/undergraduate_courses/Computer_Games/BSc_%28Hons%29_Technical_Game_Devel

opment.cfm, 

https://www.tees.ac.uk/undergraduate_courses/Computer_Games/BSc_%28Hons%29_Computer_Games_Prog

ramming.cfm (accessed: 20 November 2019) 
14https://www.filmakademie.de/en/studium/course-catalogue/ (accessed: 20 November 2019) 

https://www.utwente.nl/en/education/bachelor/programmes/creative-technology/study-programme/first-year/
https://games.usc.edu/main/degree-programs/
https://www.tees.ac.uk/undergraduate_courses/Computer_Games/BA_(Hons)_Computer_Games_Design.cfm
https://www.tees.ac.uk/undergraduate_courses/Computer_Games/BA_(Hons)_Computer_Games_Design.cfm
https://www.tees.ac.uk/undergraduate_courses/Computer_Games/BSc_%28Hons%29_Technical_Game_Development.cfm
https://www.tees.ac.uk/undergraduate_courses/Computer_Games/BSc_%28Hons%29_Technical_Game_Development.cfm
https://www.tees.ac.uk/undergraduate_courses/Computer_Games/BSc_%28Hons%29_Computer_Games_Programming.cfm
https://www.tees.ac.uk/undergraduate_courses/Computer_Games/BSc_%28Hons%29_Computer_Games_Programming.cfm
https://www.filmakademie.de/en/studium/course-catalogue/
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Interaction Design Department, which runs two complementary BA 

programs, namely Information Design and Interaction Design. The two 

programs are carefully developed to encourage collaborative and 

interdisciplinary projects and provide strong knowledge of transdisciplinary 

competences15. Aalborg University offers a bachelor program in Art and 

Technology for three years and 180 ECT. Courses range from History of art 

and technology, to Interface design and Performance, students gaining strong 

expertise through theoretical and practical approaches in producing art works 

involving mastery of technological tools. 

While we can consider that the programs we have analyzed are in the vanguard 

of creative industries teaching and they are not representative for most 

universities, we can definitely conclude that there is a strong development of 

programs at international level in art, with a strong emphasis on building 

technical and research competences for graduates, a tendency that is to be 

observed also in the growing number of universities showcasing works at the 

Campus Exhibition of Ars Electronica in Linz, with more than 50 countries 

present at the 2019 edition16. 

Training in the field of creative industries in Romania 

In Romania, undergraduate degrees are awarded in most areas of the creative 

industries (design, software production-engineering, various degrees in film, 

media, art, theater, music production and theory). Higher education studies in 

Romania are still very clearly delimited on the traditional difference between 

studies in the field of arts and humanities and the fields of science and 

technology, no double degrees being reported for art and engineering or 

scientific fields. Most universities are specialized in specific areas – Health, 

Arts, Humanities, Engineering, Polytechnics, Architecture – the only 

institutions covering science and humanities being universities which 

sometimes have theater in their language or literature departments, while also 

having programs in mathematics, physics, chemistry, and biology. Romanian 

university curricula comply with the European Higher Education Area resulted 

after the Bologna process. The number of transferable credits allocated to a 

year of study is 60, the duration of studies being of two types: 3 years (180 

transferable credits) and 4 years (240 transferable credits), the latter being 

specific to technical education and especially engineering, where a bachelor’s 

degree is awarded after the diploma exam. The European Higher Education 

Area system consists of a series of agreements between European countries to 

                                                             
15http://www.yonseiiid.com/courses/courses.php (accessed: 20 November 2019) 
16https://ars.electronica.art/outofthebox/en/campus/ (accessed: 20 November 2019) 

 

http://www.yonseiiid.com/courses/courses.php
https://ars.electronica.art/outofthebox/en/campus/


 

ensure the comparability of standards and quality of higher education 

qualifications which are currently put into practice in 48 countries. 

The university senates can establish double specializations respecting the 

procedure of authorization and accreditation of these specializations provided 

by law. Undergraduate degrees are in principle equivalent to a “bachelor's 

degree” (BA, BSc, LLB, Bachelor of Arts, Bachelor of Science, Bachelor of 

Laws) in the English education system, obtained through accredited education. 

After graduation, students may continue by applying to master's degree studies. 

The standard system of transferable study credits (ECTS) allows greater 

mobility of students. 

At the moment, there is no bachelor program in Romania, other than the one 

of Architecture that offers cross-disciplinary competences. Although it is not 

exhaustive, this investigation of the study programs in Romania compared to 

the most innovative international bachelor programs, finds that at the moment 

there is a lower weight of the transdisciplinary subjects. This fact is otherwise 

correct from the perspective of the proportion requested by ARACIS in the 

structuring of disciplines, as generally 50% domain and foundation and 50% 

specialty. Consequently, the areas in which cross-disciplinary disciplines may 

appear are the specialized ones. For instance, study programs in the arts at the 

moment offer only those technical skills crucial to professions such as director 

of photography, sound engineer, designer or set designer. 

A possible line of action in increasing transdisciplinary skills in current 

programs would be to increase the contribution of hours allocated to them. This 

type of action would be the easiest to implement, requiring a regional analysis 

(at program level) regarding which disciplines would benefit from a stronger 

cross-disciplinary contribution and to what extent human and material 

resources would be sufficient or would require supplementation. It is worth 

noting that, given that currently the training cycle of a university teacher is of 

at least 5 years from graduation of a bachelor program, the way to ensure the 

human resources necessary for transdisciplinary courses would be to recruit 

graduate teachers from transdisciplinary universities. A possible undesirable 

effect of such a strategy could be the deformation of educational programs that 

respond to educational needs by bringing in a supply of disciplines that is not 

directly useful to that specialty. This possible downside could be counteracted 

however by the provision of optional transdisciplinary courses. 

The University Politehnica in Bucharest includes several faculties that offer 

computer engineering and electronics programs, through which graduate 

students acquire valuable skills for the creative industries. Strong expertise in 

programming, acquired not only through formal training at technical 
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universities in Romania, has made the development of the Romanian software 

industry possible, with an estimated turnover of €6 billion in 201917. However, 

art education is completely missing from the universities’ undergraduate 

curricula at both theoretical and practical levels18. 

After graduating from studying art, programming, medicine, law, or 

architecture, most young creative professionals will work independently, either 

as freelancers or choosing from a series of liberal professions. Liberal 

professions represent an intellectual occupation exercised by a person on one’s 

self-professional basis, based on professional qualification, on one's 

responsibility, involving activities of an intellectual nature in the client's 

interest and serving the public interest19,20. These professions are regulated by 

special laws, with the imposition of certain restrictions and prohibitions. 

Among those practicing liberal professions, the best known as freelancers are 

lawyers, notaries, accountants, authorized assessors, financial auditors, tax 

consultants, doctors, pharmacists, veterinarians, and journalists. 

For the “regulated professions”, the primary condition is the existence of a 

professional title submitted either by a public authority or by a professional 

organization. According to Romanian fiscal standards, this activity can be 

exercised both independently and as an employee. Independent activity is 

defined as that activity carried out by a person to obtain income, which in 

Romanian fiscal context meets at least 4 criteria from a collection, starting with 

the fact that the person has the freedom to carry out the activity for several 

clients and ending with the considerations that the person performs the activity 

by using his/her intellectual capacity and/or his/her physical performance, 

depending on the specific activity; and the person is part of a professional 

body/order with the role of representation, regulation, and supervision of the 

profession carried out, according to the unique normative acts that regulate the 

organization and exercise of the respective profession21. 

Art and technology – a model for a bachelor degree in Art and Technology 

The final part of the study presents the proposal for a BA program and the 

organization of the studies, the educational plan for four years, according to 

the Bologna system. What is new about this program is the idea of partnering 

different universities from Romania or Europe in order to provide 

transdisciplinary competences, and the introduction of optional courses in the 

                                                             
17https://www.romania-insider.com/romania-software-industry-2019 (accessed: 20 November 2019) 
18https://upb.ro/en/ (accessed: 20 November 2019) 
19https://ec.europa.eu/growth/smes/promoting-entrepreneurship/we-work-for/liberal-professions_en (accessed: 

20 November 2019) 
20https://www.noulcodfiscal.ro/titlu-1/capitol-3/articol-7.html (accessed: 20 November 2019) 
21Idem 

https://www.romania-insider.com/romania-software-industry-2019
https://upb.ro/en/
https://ec.europa.eu/growth/smes/promoting-entrepreneurship/we-work-for/liberal-professions_en
https://www.noulcodfiscal.ro/titlu-1/capitol-3/articol-7.html


 

first year, to substantiate and strengthen the general complementary knowledge 

needed for such a program. Romanian candidates come from high schools with 

different profiles – they either gain advanced knowledge in the sciences, 

mathematics, computer science, the humanities, or the arts (theater, music, art). 

Our purpose is to create a customizable course plan so that the student could 

choose the classes from the educational plan according to his/her development 

needs and interests. Several partner universities could offer various courses, 

and the student should cover the necessary number of credits, types of 

disciplines, topics, and practical subjects required for graduating each year. 

Attending courses of the second and third year will be conditioned by the 

graduation of the previous level. A student will be able to choose a fundamental 

theoretical course A from University no.1, a fundamental theoretical course B, 

from University no.2, and a practical course from universities A, B or C. One 

other requirement would be to achieve the minimum number of courses in each 

category and a minimum number of transdisciplinary courses. 

Given the specific nature of high school education in Romania, the first step 

would be designing all the optional preparatory disciplines for the first year, so 

that the classes chosen by the student will help them acquire basic information 

and assimilate the common language targeted by the industries. All classes will 

be divided per two semesters so that each student could choose a different 

preparatory class for each semester or would be able to study the same course, 

both semesters, depending on the difficulty of the discipline and according to 

their needs. For these disciplines, courses will be supported through 

collaborating universities and by establishing online courses, especially for 

theoretical disciplines. 

First level courses would be selected according to the profile of the student 

and are intended to bring all students to a standard level of knowledge 

regarding the information needed to graduate the program, and students can 

choose at least three optional disciplines. 

Introductory level courses: 

Visual and Artistic Education; Drawing and Color Composition; 

Music Education; Sound and Music Design; Creative Writing; 

Theater and Performing Arts; History of Art; History of Theater and 

Film; Basic Mathematics, Algorithms, Programming Basics; Direct 

and Analog Communication; Dance, Choreography, Movement. 

The inter-university scenario has the advantage of learning outcomes that can 

be applied both in the labor market and during the education process, ensuring 

more chances and a parallel development for the student. Another advantage 
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of the scenario would be to provide a more extensive selection base and access 

to students from several fields. The third advantage of this scenario is cost-

sharing, the material basis, and the competencies between many centers of 

expertise, respectively, universities. The main arguments against such a 

program would be: the possibility to ensure competences in a double degree at 

the same level as regular degrees provided by traditional bachelor programs, 

on the one hand, and the questionable institutional capacity to provide inter-

university cooperation programs at present that would actually allow joint 

degree programs. A dual degree would however bring substantial advantages 

to the labor market for graduates and stronger development potential after 

graduation, but it would also entail the necessity of a longer graduation time 

(proposed frame: 4 years). 

The second-year would bring more complex practical projects, the process of 

working in teams being favored, within clearly established teams according to 

each project. The proportion of 50-60% for theoretical subjects and 50-40% 

for applied and more practical subjects would be the ideal one, with a more 

substantial amount of time dedicated to practical assignments. Ideally, this 

would entail the development of projects in which each student takes on a 

particular role in the project (director, interaction designer, engineer or graphic 

designer) as well as the establishment of a working system between partner 

universities to carry out interdisciplinary/transdisciplinary projects. In this 

case, the partner faculties would be obliged to develop a curriculum together, 

approved by each institution. 

List of potential courses for the first year: 

Technology and Culture; Critical Studies in Computational Arts; 

Game Development; Video Design; Interactive Music; Visual and 

Performing Arts Fundamentals; Computer Drafting; Mathematical 

Fundamentals; Game Design; Web Development; Web Technology 

Fundamentals; Audiovisual Production Skills; Graphical User 

Interfaces; Website Design Tools; Devising and Collaborative Live 

and Digital Performance; Computer Technology for Lighting and 

Video Mapping; Product Design; Interactive Lighting Environments; 

Event Design and Management; Perception and Multimedia 

Computing; Nonfiction / Fiction Transmedia / Virtual Transmedia; 

Digital Content Design for Interactive Performance. 

The last four semesters would focus on teamwork and applied projects. The 

diploma project will consist of practical and theoretical works that will bring 

to light the two types of preparation, the orientation of the student for the future 

and his/her knowledge, skills, and competences. The final semester is for the 



 

elaboration of the diploma, and all the projects should contain the two specific 

components of this type of program – technology in relation to art production. 

Students will graduate with an artistic project and the development of specific 

components essential for the project by using techniques learned in school, 

applying all the necessary technical knowledge gained during the program. For 

this final year project, the student will be in charge of both the design and the 

technical execution. Graduation will be awarded based on finished art work 

and a theoretical thesis. 

List of potential courses for the third and fourth years: 

Emerging Technology and Digital Performance; Artificial 

Intelligence & Machine Learning; Electronic Fundamentals; Human-

Computer Interaction; Interaction Design; Technological 

Mathematics; Analogue and Digital Electronics; Professional and 

Research Practice; Specific XR-driven Transmedia Worlds (VR, AR, 

MR); Creating Interactive Objects; Physical Computing; Venue 

Design and Technology; Costume and Character Design; Animated 

Prop Design; Basic Kinetic Structures, Wearables: Art and Body 

Tech; Automation for the Stage / Stagecraft / Set Construction. 

The skills and competencies gained by the future graduates of this type of 

program should spread from understanding, identifying and applying 

sophisticated methods of expression, to developing new forms of artistic 

expression through interdisciplinarity and the correlation of different fields. 

Students should be able to demonstrate fundamental skills and techniques in 

design, technology, and management. They should also understand the social 

and historical context, and the development of technology and contemporary 

arts by researching, interpreting, and applying artistic forms and 

methodologies together with those from the technical area in their artistic 

practice. 

By the end of the program, students should be aware of many technical 

principles and acquire a functional knowledge of the current technology that 

supports the work in the chosen fields. They should discover the technologies 

suitable for artistic fields, demonstrate technical flexibility to adapt to the use 

of new and emerging technologies related to art and entertainment, and show 

the ability to use technology as a medium of communication and creation in 

art, and understand the basic structures and organization in creative industries. 

The program would confer other relevant competencies and alternatives for 

future students to qualify in the creative industries by obtaining knowledge 

about specific technologies as well as classical portals from the theater/film/art 
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area (interdisciplinary fusion between engineering, applied sciences and arts). 

Graduates would acquire both theoretical and collaborative-practical 

knowledge and understanding of the creative process. They would have the 

ability to visually express a concept and creative ideas, as well as provide 

explanations and technical solutions, all the while having the possibility to 

work within a multidisciplinary team and identify the technologies suitable for 

a particular project and their application form. 

The outcome is to educate graduates who can apply critical and practical skills, 

research techniques in their chosen careers. Many can continue to work 

independently. However, there are also career opportunities in several related 

sectors. 

The spectrum of possible careers is quite broad, but in the future new 

professions will appear, which will require specific and different knowledge 

and adaptability. Among those that can already be accessed by graduates are: 

designer (interaction design, product design, multimedia design), 

visual/conceptual artist, content creator, animator (2D and 3D), video 

and visual FX creator, visual storyteller, experience designer, game 

designer, user experience designer, programmer, game engineer (web, 

desktop, mobile, VR), video and digital designer, set designer, art 

director, production designer, event designer (interior 

designer/concerts/amusement/exhibition parks), VR designer, 

developer, scene technician/engineer; costume designer, manager, 

and producer. 

Conclusions 

Prospective students tend to choose those schools that give them a broader 

perspective of options in the labor market. This way, they are searching for an 

educational program that can train them and provide them with information as 

wide as possible so that there is flexibility in choosing their next job or the 

possibility to refocus more quickly in the future and keep up with global 

changes. The difficulty of thinking and creating such a bidding program lies 

mostly in its very complex organization, starting from the configuration of a 

coherent and complete curriculum that would be available in locations where 

students could attend all courses. Despite the difficulty of implementing an art 

and technology program, diversifying courses to keep up with the future is very 

important and with great potential in attracting future students. The change and 

evolution of the system are inevitable, and formulating a new curriculum is the 

biggest challenge that will involve experts from different fields. 



 

Transferable skills required by creative industries, expected by employers in 

these industries, bring the necessity to set up new study programs adapted to 

current work dynamics in order to bring graduates in the position of 

choosing careers appropriate for their needs and related to their training. An 

important aspect is the need for a continuous connection between the 

educational institutions and the most valuable companies in the creative 

industries market, paired with clear communication, and the building of solid 

relationships, so that students can receive updated information on the evolution 

and changes in the fields of interest. Also, they can benefit from various 

workshops, internships, or proper professional counseling. A hybrid university 

program requires great openness from the faculty staff as well as very special 

training. In this sense, an update of the teachers' knowledge as well as specified 

training stages, and exchanges of experience would be needed just to facilitate 

the adaptation process for each professor. 

The current evolution of the Romanian higher education system brings specific 

challenges to developing a program for a transdisciplinary university, not 

covering in most cases at the present time this type of interdisciplinarity even 

if identified as required by operators active in the creative industries sector 

(Manta and Despoiu, 2016; Miuți and Carată, 2017; Croitoru et al., 2017). 

One of the essential decisions in creating such a program in Romania is the 

type of degree it will offer and what the advantages would be compared to 

other programs. One answer could be that of a dual degree for an art discipline 

and a technical or scientific field. Aalborg University offers a BA program in 

Art and Technology for a 180 ECT type of program22, with a degree in arts and 

technology which might also be an option for a program in Romania, but the 

program should first qualify for the criteria necessary to introduce a new 

license domain, active in one of the traditional fields of the higher education 

system. The development of such a study program would also have a longer 

development time and would need to be based on the accumulation of 

resources in a specific university. 

  

                                                             
22https://www.art.aau.dk/the-art-study/ (accessed: 20 November 2019) 

 

https://www.art.aau.dk/the-art-study/


CINETic REVIEW | Volume 1 Number 1 December 2019 | 183 
 

 

 

 

REFERENCES 

Altbach, P.G., Reisberg, L., Rumbley, L.E. (2009) Trends in Global Higher Education: Tracking 

an Academic Revolution. A Report Prepared for the UNESCO 2009 World Conference on Higher 

Education. https://unesdoc.unesco.org/ark:/48223/pf0000183168 (accessed: 10 November 2019). 

Antsch, E. (1972) Inter – and Transdisciplinary University. A system approach to education and 

higher education. Amsterdam: Elsevier Publishing Company. 

Ashley-Smith, J. (2000) ‘Science and Art: Separated by a Common Language?’, Conservation 

Journal (Autumn Issue 36). 

Balmer, R. T. (2006) Converging Technologies in Higher Education Paradigm for the “New” 

Liberal Arts?. New York: Union College. 

Bernardo, N. (2011) The Producer's Guide to Transmedia: How to Develop, Fund, Produce and 

Distribute Compelling Stories across Multiple Platforms. Lisbon, Dublin, London: beActive 

books. 

Boix-Domènech, R., Rausell-Köster, P. (2018) ‘The Economic Impact of the Creative Industry in 

the European Union’ in Santamarina-Campos, V. and Segarra-Oña, M. (eds.) Drones and the 

Creative Industry. Cham: Springer, pp. 19-36. 

Caves, R. E. (2002) Creative Industries: Contracts between Art and Commerce. Cambridge, 

Massachusetts: Harvard University Press. 

Cojanu, V. (coord.), Pîslaru, D.N., Botezatu, E. (2016) Industriile creative: potențial de creștere 

în România și în context european (Creative industries: growth potential in Romania and in 

European Context). Bucharest: IER. 

Constantin D., (2014) Dubla specializare la licenta, o solutie pentru absolventii unor 

specializari de nisa din universitatile romanesti (Double bachelor’s degree, a solution for 

graduates of niche specializations from Romanian universities). 

https://www.opiniatimisoarei.ro/dubla-specializare-la-licenta-o-solutie-pentru-absolventii-unor-

specializari-de-nisa-din-universitatile-romanesti/24/05/2014 (accessed: 10 November 2019). 

*** Creative Industries Mapping Document 2001. 

https://web.archive.org/web/20080727060108/http://www.culture.gov.uk/images/publications/for

eword.pdf (accessed: 20 November 2019). 

Croitoru, C., Cojanu, V., Mucică, D., Becuț, A. (2017) White Paper for Unlocking the Economic 

Potential of the Cultural and Creative Sectors in Romania. Bucharest: Pro Universitaria 

Publishing. 

Davenport, G., Murtaugh, M. (1997) ‘Automatist Storyteller Systems and the Shifting Sands of 

Story’, IBM Systems Journal, 36(3), pp. 446-456. 

*** EUCO 19/1/17 REV 1. European Council meeting (14 December 2017) – Conclusions. 

https://www.consilium.europa.eu/media/32204/14-final-conclusions-rev1-en.pdf (accessed: 10 

November 2019). 

*** European Commission/EACEA/Eurydice (2018). The Structure of the European Education 

Systems 2018/19: Schematic Diagrams. Eurydice Facts and Figures. Luxembourg: Publications 

Office of the European Union. https://eacea.ec.europa.eu/national-

policies/eurydice/sites/eurydice/files/the_structure_of_the_european_education_systems_2018_1

9.pdf (accessed: 20 November 2019). 

https://unesdoc.unesco.org/ark:/48223/pf0000183168
https://www.opiniatimisoarei.ro/dubla-specializare-la-licenta-o-solutie-pentru-absolventii-unor-specializari-de-nisa-din-universitatile-romanesti/24/05/2014
https://www.opiniatimisoarei.ro/dubla-specializare-la-licenta-o-solutie-pentru-absolventii-unor-specializari-de-nisa-din-universitatile-romanesti/24/05/2014
https://www.consilium.europa.eu/media/32204/14-final-conclusions-rev1-en.pdf
https://eacea.ec.europa.eu/national-policies/eurydice/sites/eurydice/files/the_structure_of_the_european_education_systems_2018_19.pdf
https://eacea.ec.europa.eu/national-policies/eurydice/sites/eurydice/files/the_structure_of_the_european_education_systems_2018_19.pdf
https://eacea.ec.europa.eu/national-policies/eurydice/sites/eurydice/files/the_structure_of_the_european_education_systems_2018_19.pdf


 

*** Ghid Metodologic privind scrierea rezultatelor învățării (Methodological guide on writing 

learning outcomes) (2015) Bucharest: ANC/MEN/Erasmus+. http://site.anc.edu.ro/wp-

content/uploads/2018/03/Ghid_Metodologic_privind_scrierea_rezultatelor_invatari.pdf 

Ginder, S.A., Kelly-Reid, J.E. and Mann, F.B. (2019) Enrollment and Employees in 

Postsecondary Institutions, Fall 2017; and Financial Statistics and Academic Libraries, Fiscal 

Year 2017. Washington, DC: NCES, IES, U.S. Department of Education 

https://nces.ed.gov/pubs2019/2019021REV.pdf (accessed: 10 November 2019). 

*** GREEN PAPER – Unlocking the potential of cultural and creative industries (2010). 

European Commission. ec.europa.eu/transparency/regdoc/rep/1/2010/EN/1-2010-183-EN-F1-

1.Pdf (accessed: 20 November 2019). 

He, A. (2019) Average US Time Spent with Mobile in 2019 Has Increased. 

https://www.emarketer.com/content/average-us-time-spent-with-mobile-in-2019-has-increased 

(accessed: 10 November 2019). 

Hoetzlein, R. (2011) Art and theory. A film viewing list for contemporary artists. Available at 

http://ramakarl.com/category/arttheory/ (accessed: 10 November 2019). 

Hookway, B. (2014) Interface. Cambridge, Massachussets: The MIT Press. 

Ion, A. (2016) Propunere: revenirea la dubla specializare pentru absolventi (Proposition: 

coming back to double specializations for graduates) 

https://www.portalinvatamant.ro/articole/noutati-15/propunere-revenirea-la-dubla-specializare-

pentru-absolventi-6818.html (accessed: 10 November 2019). 

Jenkins, H. (2006) Convergence Culture: Where Old and New Media Collide. New York, 

London: New York University Press. 

Jenkins, H. (2007) Transmedia Storytelling 101 [Blog Post]. 

http://henryjenkins.org/2007/03/transmedia_storytelling_101.html (accessed: 10 November 

2019). 

Jenkins, H., Ford, S., Green, J. (2013) Spreadable Media: Creating Meaning and Value in a 

Networked Culture. New York, London: New York University Press. 

Kemp, M. (2019) ‘Leonardo da Vinci’s laboratory: studies in flow’ in Nature 571, pp. 322-323. 

Kessler, R., Mark van L., Altizer, R. (2009) Entertainment Arts and Engineering (or How to Fast 

Track A New Interdisciplinary Program) SIGCSE '09 Proceedings of the 40th ACM Technical 

Symposium on Computer Science Education, pp. 539-543. 

Manovich, L. (2002) The Language of New Media. Cambridge, Massachussets: The MIT Press. 

Manta A., Despoiu, A.-M. (2016) Studiu privind specializarile/meseriile din domeniul culturii 

(Study regarding specializations/jobs in the field of culture). Bucharest: Institutul Național 

pentru Cercetare și Formare Culturală. 

Miuți R., Carată A. (2017) Potențialul de specializare inteligentă în domeniul industriilor 

culturale și creative (The potential for intelligent specialization in the field of cultural and 

creative industries). Bucharest: UEFISCDI.  

Neuhauser L., Pohl C. (2015) ‘Integrating Transdisciplinarity and Translational Concepts and 

Methods into Graduate Education’ in Gibbs, P. (eds.) Transdisciplinary Professional Learning 

and Practice. Cham: Springer, pp. 99-120. 

http://site.anc.edu.ro/wp-content/uploads/2018/03/Ghid_Metodologic_privind_scrierea_rezultatelor_invatari.pdf
http://site.anc.edu.ro/wp-content/uploads/2018/03/Ghid_Metodologic_privind_scrierea_rezultatelor_invatari.pdf
https://www.emarketer.com/content/average-us-time-spent-with-mobile-in-2019-has-increased
http://ramakarl.com/category/arttheory/
https://www.portalinvatamant.ro/articole/noutati-15/propunere-revenirea-la-dubla-specializare-pentru-absolventi-6818.html
https://www.portalinvatamant.ro/articole/noutati-15/propunere-revenirea-la-dubla-specializare-pentru-absolventi-6818.html
http://henryjenkins.org/2007/03/transmedia_storytelling_101.html


CINETic REVIEW | Volume 1 Number 1 December 2019 | 185 
 

 

 

 

Nicolescu, B. (1997) The transdisciplinary evolution of the university condition for sustainable 

development. Paper presented at the International Congress of the International Association of 

Universities. Bangkok: Chulalongkorn University. 

*** Romanian Law of Education 2011. Art 150.6 

Rose, F. (2011) The Art of Immersion: How the Digital Generation Is Remaking Hollywood, 

Madison Avenue, and the Way We Tell Stories. New York, London: W.W. Norton & Company. 

Russell, W., Dolnicar, S., Ayoub, M. (2008) ‘Double degrees: double the trouble or twice the 

return?’ in Higher Education: The International Journal of Higher Education and Educational 

Planning, 55 (5), pp. 575-591. 

Seamon, D., Zajonc A. (1998) Goethe's Way of Science: A Phenomenology of Nature. New York: 

SUNY Press. 

Shulman, K. (2017) ‘Celebrating the Center for Advanced Visual Studies, a pioneer in melding 

art, science, and tech’ in MIT News. news.mit.edu/2017/celebrating-50-years-since-cavs-center-

advanced-visual-studies-founding-0927 (accessed: 20 November 2019). 

*** The Creative Economy Report 2010 — Creative economy: A feasible development option 

(2010). United Nations. https://unctad.org/en/Docs/ditctab20103_en.pdf 

*** The Nielsen Total Audience Report Q1 (2018). New York: The Nielsen Company (US), 

LLC. https://www.nielsen.com/wp-content/uploads/sites/3/2019/04/q1-2018-total-audience-

report.pdf (accessed: 10 November 2019). 

 

STATISTICS 

https://ec.europa.eu/education/news/first-17-european-universities-selected_en (accessed: 20 

November 2019) 

http://www.adrcentru.ro/Document_Files/CRE_HUB_Info/00002681/5g9py_Analiza%20Industr

iilor%20Culturale%20si%20Creative%20-%20Regiunea%20Centru.pdf (accessed: 20 November 

2019) 

http://www.insse.ro/cms/ro/content/statistica-educa%C8%9Biei (accessed: 20 November 2019) 

https://www.edupedu.ro/category/statistici/ (accessed: 20 November 2019) 

https://ec.europa.eu/eurostat/statistics-

explained/index.php?title=Tertiary_education_statistics/ro#Participare_pe_niveluri (accessed: 20 

November 2019) 

https://ec.europa.eu/eurostat/statistics-

explained/index.php?title=Education_and_training_statistics_at_regional_level/ro&oldid=19934

4 (accessed: 20 November 2019) 

https://ec.europa.eu/education/education-in-the-eu/european-education-area/european-

universities-initiative_en (accessed: 20 November 2019) 

http://uis.unesco.org/sites/default/files/documents/unesco-framework-for-cultural-statistics-

2009-en_0.pdf (accessed: 20 November 2019) 

  

https://unctad.org/en/Docs/ditctab20103_en.pdf
https://www.nielsen.com/wp-content/uploads/sites/3/2019/04/q1-2018-total-audience-report.pdf
https://www.nielsen.com/wp-content/uploads/sites/3/2019/04/q1-2018-total-audience-report.pdf
https://ec.europa.eu/education/news/first-17-european-universities-selected_en
http://www.adrcentru.ro/Document_Files/CRE_HUB_Info/00002681/5g9py_Analiza%20Industriilor%20Culturale%20si%20Creative%20-%20Regiunea%20Centru.pdf
http://www.adrcentru.ro/Document_Files/CRE_HUB_Info/00002681/5g9py_Analiza%20Industriilor%20Culturale%20si%20Creative%20-%20Regiunea%20Centru.pdf
http://www.insse.ro/cms/ro/content/statistica-educației
https://www.edupedu.ro/category/statistici/
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Education_and_training_statistics_at_regional_level/ro&oldid=199344
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Education_and_training_statistics_at_regional_level/ro&oldid=199344
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Education_and_training_statistics_at_regional_level/ro&oldid=199344
https://ec.europa.eu/education/education-in-the-eu/european-education-area/european-universities-initiative_en
https://ec.europa.eu/education/education-in-the-eu/european-education-area/european-universities-initiative_en


 

KEYWORDS: creative industries, transdisciplinarity, transversal competencies, university networks, 

transferable skills, double degree, art technology 

CITATION: Gherghescu, I., Berceanu I.A. et al. (2019) Transversal competences in bachelor programs for 

creative industries. CINETic REVIEW 1(1). doi: 10.37130/CINETrev.2019.12 

RECEIVED: 10 October 2018; ACCEPTED: 20 November 2019; PUBLISHED: 15 December 2019. 

CORRESPONDENCE: CINETic, berceanu.cinetic@unatc.ro 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AUGMENTING 

PERFORMANCE 

CONFERENCE 

OVERVIEW 



188 | CINETic REVIEW | Volume 1 Number 1 December 2019 

 

 

 

 

 
We are delighted to have brought together at CINETic such a diverse group of professionals for 

the AUGMENTING PERFORMANCE Conference – well over 100 guests from 13 different 

countries and 4 continents (Australia, Austria, Bulgaria, Canada, Denmark, France, Netherlands, 

Poland, South Africa, Switzerland, Turkey, United Kingdom, and Romania) – a true global 

community of artists and scientists 
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AUGMENTING PERFORMANCE 

SCHEDULE 
 

FRIDAY, 15 NOVEMBER 2019 
(CINETic – Multifunctional Hall – Ground Floor) 

 

9:30 Registration for participants. Coffee. Networking. 
 

10:00 Opening Speeches 
ALEXANDRU BERCEANU, PhD, Director of CINETic 
NICOLAE MANDEA, PhD, Rector of UNATC 

 

11:00 Keynote Lecture 
Con espressione! 

GERHARD WIDMER, PhD, Institute for Computational Perception, Johannes 

Kepler University Linz (JKU) and Austrian Research Institute for Artificial 

Intelligence (OFAI), Vienna (AUSTRIA) 
 

12:00 Lunch break (Open Buffet. CINETic – First Floor) 
 

13:30 Conference Session 1 [15’] + Q&A [5’] 
Theme: Interactive technologies in performative arts 
Moderator: ADRIAN DAMIAN, CINETic research assistant 

  

13:40 IOANA MISCHIE (CINETic) Government of Children. A pioneering glocal 

transmedia franchise with artistic, educational, societal impact 
14:00 TEODORA UNGUREANU (UAUIM BUCHAREST) & MARIA MANDEA 

(UNARTE BUCHAREST), Narrative puzzle in a post-industrial city 
14:20 ȘTEFAN DAMIAN (CINETic), Choreographic performance using wearable sensors 

for sonic interaction 
14:40 GÖRKEM ACAROGLU (AUSTRALIA), Robots, Avatars and Ghosts. A case study: 

directing human and technological actors 
 

15:00 Coffee break. Networking. 
 

15:20 MARIUS HODEA (CINETic) and RĂZVAN CLONDIR (UNARTE 

BUCHAREST), Between Realities, Art Gesture by Technology 
15:40 HOREA AVRAM (UBB CLUJ-NAPOCA), The user is present. Performing 

temporality in mobile augmented reality art 
16:00 GRIGORE BURLOIU (CINETic), Augmenting a string quartet with live electronics 
16:20 MIRCEA KIRALY (UBB CLUJ-NAPOCA), Mymix – an AR application on live 

immersive sound 
16:40 KIVANC TATAR (CANADA), Subjects of Art in the Post-Metacreation Era 
 

17:00 Coffee break. Networking. 
 

17:30 Keynote Lecture 
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Rehearsal for the robot revolution 

ELIZABETH JOCHUM, PhD, Associate Professor in the Research Laboratory for 

Art and Technology (RELATE) at Aalborg University (DENMARK) 
 

18:30 Opening Reception 
 

20:00 LIVE CODING PERFORMANCE 
Performers:  

DORIN CUCICOV – Multimedia artist and software developer  

BOGDAN ȘTEFĂNESCU – Partner and creative director at RIZI, designer of online and offline 

experiences for educational, commercial and cultural projects. 
 

 

SATURDAY, 16 NOVEMBER 2019 
(CINETic – Multifunctional Hall – Ground Floor) 

 

9:30 Coffee. Networking. 
 

10:00 PANEL: Interdisciplinary Skills in Creative Industries 
Moderator: DAN VASILIU, PhD, Director of the UNATC Doctoral School 
ALEX M. DASCĂLU | Managing Director | Bucharest Chapter of Founder Institute | 

Bucharest, Romania 
Professor IOAN CRISTESCU, PhD | Director | National Museum of Romanian 

Literature | Bucharest, Romania 
Professor NICOLAE GHEORGHIȚĂ, PhD | Vice-Rector | National University of 

Music |Bucharest, Romania 
Architect EMIL IVĂNESCU | President | Bucharest Order of Architects (OAR) 
Professor DINU DUMBRĂVICIAN, PhD | National University of Arts Bucharest | 

Faculty of Decorative Arts and Design 
 

11:30 Keynote Lecture 
Rock paper scissors. Expanded forms of animation, its use within live stage 

production and the role of research knowledge exchange within live projects 

JOE KING, Tutor in the Animation program at the Royal College of Art London (UK) 
 

12:30 Lunch break (Open Buffet. CINETic – First Floor) 
 

13:30 Conference Session 2 [15’] + Q&A [5’] 
Theme: Artistic practices derived from new technologies 
Moderator: ELENA BELCIU, CINETic Programs Coordinator 

  

13:40 MARIÉ-HELEEN COETZEE (SOUTH AFRICA), Betwixt and between: the 

intermedial dramaturgy of Gopala Davies 
14:00 RAMONA COSTEA (UT CLUJ) & TIBERIU TEODOR-STANCIU (UAGE IAȘI), 

Memorat – a VR-based monograph 
14:20 ALEXANDRA MUREȘAN (UBB CLUJ-NAPOCA), Creative matrices: Mirrors 

without glass, algorithms and geometric patterns 
14:40 ANDREEA IOSIF (UAUIM BUCHAREST) & CRISTINA CLAUDIA POPESCU 

(UNARTE BUCHAREST), An interdisciplinary art-tech approach through a VR 

application for the Simu Museum 
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15:00 Coffee break. Networking. 
 

15:20 RICHARD PETTIFER (GERMANY), The Artist is absent: Non-Human Agency in 

the Situation of the Theater 
15:40 DORIN CUCICOV (CINETic), The Sentient Machine. Extending emotional 

framework through interactive experiences 
16:00 MARINA HANGANU (CESI BUCHAREST), Before Sunset/After Sunrise: 

Augmenting Space, Time, and Perception in Telematic Performance 
16:20 NATALIA ȚURCAN (CESI BUCHAREST), Radio Drama – a sound show 
 

16:45 Coffee break. Networking. 
 

17:00 Keynote Lecture 
Designing performative mixed reality experiences and what we can learn from post-

dramatic theater 
JORIS WEIJDOM, Researcher and senior lecturer – Media and Performance 

Laboratory at HKU University of the Arts Utrecht (NETHERLANDS) 
 

19:30 URBAN DELTA SCAPES @ ODEON THEATER 
Urban Delta Scapes Collective: 
Movement vs sound interaction: GRIGORE BURLOIU, DORIN CUCICOV, OCTAVIAN 

ALBU, EMIL DRĂGAN 
Music: VLAD ILICEVICI, RADU POP, GEORGE FRĂTICA | Performers: ANDREEA 

BELU, ALEXANDRA BĂLĂȘOIU 
Animation and motion design: RADU POP, ION ARAMĂ, VLAD ILICEVICI, DAN 

PANAITESCU, BERTRAND SIGNORELLI, HARRY POWELL ALEXANDRU 

MINCIUNĂ, CRISTIANA CĂLIN, IOANA TRUȘCĂ, GEORGIANA DIBU, DEZ, ANDA 

PUȘCAȘ, VADIM CIOCĂZAN, DIANA NECȘULESCU, ANA DOBRESCU 
Video crew: VLAD ILICEVICI, GABRIEL COPOERU 
Special thanks: ANNE DUBOS, FRÉDÉRIC BEVILACQUA 

 

 

SUNDAY, 17 NOVEMBER 2019 
(CINETic – Multifunctional Hall – Ground Floor) 

 

10:30 Coffee. Networking. 

 

11:00 Keynote Lecture 
Sound of vision – augmenting in the dark – the new, artificial sense for the visually-

impaired 

ALIN MOLDOVEANU, PhD, Professor and Vice-Dean at University Politehnica of 

Bucharest (ROMANIA) 
 

12:00 Lunch break (Open Buffet. CINETic – First Floor) 
 

13:30 Conference Session 3 [15’] + Q&A [5’] 
Themes: Theater in a world of technology and communication. Game design. 
Moderator: GRIGORE BURLOIU, CINETic Researcher 

 

13:40 CIPRIAN FACAERU (CINETic), Scenography of Augmented Space 
14:00 MARIA NĂSTASE (CINETic), Sonic images. Pixel sonification in the photographic 

image 
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14:20 ADELA MUNTEAN (UBB CLUJ-NAPOCA), Performing Art Practices under the 

Dome 
14:40 FRANCISC APOSTU (CINETic), Creating Meaningful Play 
 

15:00 Coffee break. Networking. 
 

15:20  IULIANA GHERGHESCU (CINETic), A case for a Bachelor’s program in Art and 

Technology 
15:40 ANABELA COSTA (FRANCE), Poetic Cosmicity, VR immersive interactive videoart 

animation [live practical demonstration] 
16:00 ANDREI UNGUREANU (CINETic), Gesture recognition system using leap motion 

sensor: a machine learning approach [live practical demonstration] 
 

16:30 Coffee break. Networking. 
 

17:00 Keynote Lecture 

From cinematic to participatory aesthetics. Immersivity, Interaction and Narrative 

in Contemporary Performing Arts 

RYSZARD W. KLUSZCZYŃSKI, PhD, Professor of Media and Cultural Studies; 

Chair of the Department of Electronic Media, University of Lodz (POLAND) 
 

20:00 #FLUID-ity 
A performative concert with PAUL DUNCA / PAULA DUNKER – performer, choreographer, 

playwright & ALEX BĂLĂ (musician) and other twisted creatures. 
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AUGMENTING PERFORMANCE 

KEYNOTES 

 

REHEARSAL FOR THE ROBOT REVOLUTION 

Robots are arguably the most visible expressions of the technological future. A robot is not only a 

machine, it is a slippery and paradoxical concept that has evolved at pace with – and frequently in 

advance of – human-built technologies. Robots embody powerful ideas about humanity while 

simultaneously engaging with fears of dehumanization and erasure of essential aspects of 

humanity. The recent proliferation of robots in live performance and contemporary art both shape 

and reflect critically on contemporary discourse surrounding robotics and Artificial Intelligence. 

Robots on stage provide a site for rethinking and reconfiguring relations between humans and 

machines and challenge normative discourses and practices that shape future technologies. This 

presentation looks “under the skin” to uncover the paradigms that shape these interactions in both 

artistic and research contexts. 

 

ELIZABETH JOCHUM, PhD 

Associate Professor in the Research Laboratory for Art and Technology (RELATE) at 

Aalborg University (DENMARK) 

ELIZABETH JOCHUM is an Associate Professor in the Research Laboratory for Art and 

Technology (RELATE) at Aalborg University (Denmark). Her expertise cuts across the fields of 

theater and performance studies, robotic art and human-robot interaction. She co-founded the Robot 

Culture and Aesthetics (ROCA) research group and the Robots, Art, People and Performance 

(RAPP) Lab. 

She has contributed to the humanoid robot project Geminoid DK and coordinates the EXACT 

(Exoskeletons, Art and Choreographic Training) project. Dr. Jochum is a faculty member of the 

ERASMUS European Masters of Excellence Program in Media Arts Cultures, and serves on the 

editorial board of Global Performance Studies. 

Her current book project surveys robots in performance across theater, dance, opera and visual art.  

MORE INFO @ 

https://vbn.aau.dk/en/persons/128508 
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CON ESPRESSIONE! 

Much of current research in Artificial Intelligence and Music, and particularly in the field of Music 

Information Retrieval (MIR), focuses on algorithms that interpret musical signals and recognize 

musically relevant objects and patterns at various levels – from notes to beats and rhythm, to 

melodic and harmonic patterns and higher-level structure -, with the goal of supporting novel 

applications in the digital music world. This presentation will give the audience a glimpse of what 

computational music perception systems can currently do with music, and what this is good for. 

However, we will also find that while some of these capabilities are quite impressive, they are still 

far from showing (or requiring) a deeper „understanding” of music. An ongoing project will be 

presented that aims to take AI & music research a step further, going beyond surface features and 

focusing on the *expressive* aspects, and how these are communicated in music. We will look at 

recent work on computational models of expressive music performance and some examples of the 

state of the art, and will discuss possible applications of this research. In the process, the audience 

will be subjected to a little experiment which may, or may not, yield a surprising result. 

 

GERHARD WIDMER, PhD 

Head of the Institute for Computational Perception, Johannes Kepler University Linz 

(AUSTRIA). Austrian Research Institute for Artificial Intelligence (OFAI), Vienna 

GERHARD WIDMER should have become a pianist, but at age 15 decided that Beethoven was 

boring. He studied computer science (and some music) in Austria and the U.S., and is currently a 

professor at the Johannes Kepler University Linz, where he heads the Institute of Computational 

Perception. 

He also founded and leads the Intelligent Music Processing and Machine Learning Group at the 

Austrian Research Institute for Artificial Intelligence (OFAI), Vienna. His research interests are in 

AI, Machine Learning, computational audio and music perception, Music Information Retrieval 

(MIR), and computational models of musical skills (notably: expressive music performance).  

He is considered a pioneer in inter-disciplinary research at the intersection of computer science, AI, 

and music, and has been awarded several research prizes, including the highest scientific award in 

the country of Austria, the „Wittgenstein Prize” (2009). He is a Fellow of the European Association 

for Artificial Intelligence (EurAI), and the recipient of an ERC Advanced Grant (2015) of the 

European Research Council. His attitude towards Beethoven has also changed substantially, in the 

meantime. 

MORE INFO @ 

https://www.jku.at/en/institute-of-computational-perception/about-us/people/gerhard-widmer/ 
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DESIGNING PERFORMATIVE MIXED REALITY EXPERIENCES 

AND WHAT WE CAN LEARN FROM POST-DRAMATIC THEATER 

This keynote explores the artistic potential of developments in VR and AR technologies and how 

they can be applied in performative mixed reality experiences. 

Through examples of internationally recognized productions and by reflecting on his own recent 

experimental work Joris Weijdom offers artistic questions and design challenges that are 

intricately intertwined with mixed reality design. 

By looking with a dramaturgical eye to these productions, rather than a technological one, the 

augmentation of performance becomes a discussion of meaning rather than experiential effect.  

 

JORIS WEIJDOM, MA 

Researcher and senior lecturer – Media and Performance Laboratory at HKU University of 

the Arts Utrecht (NETHERLANDS) 

JORIS WEIJDOM is a researcher and designer of mixed-reality experiences focusing on 

interdisciplinary creative processes and performativity. 

He is a lecturer at the HKU University of the Arts Utrecht where he founded the Media and 

Performance Laboratory (MAPLAB), enabling from 2012 until 2015 practice-led artistic research 

on the intersection of performance, media and technology. 

As part of his PhD project Joris researches creative processes in collaborative mixed reality 

environments (CMRE) in collaboration with the Utrecht University and the University of Twente.  

MORE INFO @ 

https://www.researchgate.net/profile/Joris_Weijdom 

  

https://www.researchgate.net/profile/Joris_Weijdom
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ROCK PAPER SCISSORS 

Expanded forms of animation, its use within live stage production and the role of research 

knowledge exchange within live projects. 

Using a recent project between the Royal College of Art, Peter Gabriel, Sting and Real World 

Productions as a case study, this presentation explores an exchange of knowledge between 

academic research into aesthetic development and industry to create an innovative live music 

production with audiovisual technology. This presentation is an expanded version of a recent paper 

exploring ways of working particularly within an educational framework. It looks at the difference 

in producing animation for stage as opposed to more traditional filmic forms. 

In May 2016 the Royal College of Art entered into a project to develop the concept and visual 

content for the Peter Gabriel and Sting US tour. The presentation will discuss the knowledge 

exchange value of the project and will go through the methods of its development, the creative 

innovation used and its aesthetic outcome. Traditional methods were used, but reinterpreted for 

this expanded animation project. The difference between more traditional linear, short film or 

music video production and the new technical challenges of creating visuals for a live show that 

formed part of the research for this project will be explored. 

 

JOE KING 

Tutor in the Animation program at the Royal College of Art London (UK) 

JOE KING is an award winning artist filmmaker living and working in the UK. He is also a tutor 

on the Animation programme at the Royal College of Art. Joe has worked in arts education for the 

past fifteen years supervising at masters and research levels. He has been a guest lectures at a 

number of international colleges, and has been awarded a visiting professorship at Jilin University 

China. Originally working in animation his work now spills over into multi-media works that 

operate in tandem with or as an adjunct to moving image, playing freely with and between the 

spaces of site, screen and gallery. Joe uses a variety of techniques and animation to combine and 

manipulate photography, film and sound. His work moves between single screen and multimedia 

gallery installations. 

Joe is also a founding member of folk-projects often working in collaboration with co-founder and 

fellow artist Rosie Pedlow. Before concentrating on his own practice Joe was a director for Slinky 

pictures, directing commercial work including advertising, music videos as well as producing 

visuals for live performance. Joe’s work is exhibited internationally and his personal films have 

won several awards. 

MORE INFO 

@ https://www.rca.ac.uk/more/staff/joe-king/  
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SOUND OF VISION – AUGMENTING IN THE DARK – THE NEW, 

ARTIFICIAL SENSE FOR THE VISUALLY-IMPAIRED 

Between 2015-2017, the European Horizon 2020 research project Sound of Vision created a 

functional prototype of a wearable device that helps the blind to perceive and navigate the 

environment efficiently and safely. A 3D camera located on user’s head continuously scans the 

environment, and the 3D data is processed by computer vision algorithms which break it into 

individual objects. Then, these objects are rendered to the user using audio (on headphones) and 

vibrations (on a haptic belt). 

The prototype was validated by tests with 45 blinders, with extremely good results. After about 1-

2 weeks, most are able to use the system well, with performances similar to the white stick (which 

requires 3-6 months to be well mastered). In 2018, the prototype was certified TRL 7 by the 

European Commission and was subsequently ranked 1st in terms of social impact, among all 

European research projects (the “tech for society” category of the Innovation Radar Prize 2018 

competition – which included thousands of European-funded projects – Horizon 2020 and other 

programs). We want to take this laboratory prototype to the stage of finished, commercially 

available product at an affordable price. Project website: soundofvision.net 

 

ALIN MOLDOVEANU, PhD 

Professor of Software Engineering and Virtual Reality. Vice-dean (in charge of master 

studies) at the Faculty of Automatic Control and Computers, POLITEHNICA University of 

Bucharest 

He’s teaching software engineering at bachelor level and virtual and augmented reality at masters, 

and focusing on applied research in virtual and augmented reality (exploring and applying 

immersion, sensory substitution, and distorted reality), eHealth (assistive and rehabilitative 

solutions, prevention of hospital acquired infections) and eLearning & eCulture (mixed-reality 

campuses and cultural environments). 

Director or responsible for many national or European research projects in these areas, such as 

Sound of Vision, TRAVEE, HAI-OPS, Lib2Life. 

His research works received several prestigious prizes, such as Best “Tech for Society” Horizon 

2020 project, awarded by EC through Innovation Radar, at ICT 2018 – received by Sound of Vision, 

where he acted as technical coordinator and UPB team responsible. 

MORE INFO @ https://cs.pub.ro/index.php/people/userprofile/alin_moldoveanu  
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FROM CINEMATIC TO PARTICIPATORY AESTHETICS 

Immersivity, Interaction and Narrative in Contemporary Performing Arts 

Contemporary performing arts have undergone numerous and complex changes in the 

technological context over the last decades. They find in technology new sources of inspiration, 

new forms and ideas, new creative instruments, and methods of participation building. There are 

many problems to be discussed in the context of technology-grounded performing arts. In my talk, 

I want to focus on some of them only. I will be talking about different forms of immersive 

cinematic experience, about ways of engaging audiences and communities into the performance 

structure, about forms of interactive, participatory narratives emerging from immersive 

experiences, about roles of sound in creating the space of participatory engagement, about the 

identity issue and the participatory identification. Discussing these issues, I will be referring to 

selected artworks of such artists like Marek Choloniewski, Rod Coover, Ulrike Gabriel, Joanna 

Popińska, Luz María Sánchez, Jeffrey Shaw, Piotr Wyrzykowski & Echo Ho. 

 

RYSZARD W. KLUSZCZYŃSKI, PhD 

Professor of Media and Cultural Studies. Chair of the Department of Electronic Media, 

University of Lodz (POLAND) 

RYSZARD W. KLUSZCZYŃSKI, PhD is a media art scholar, writer, curator, professor of Media 

and Cultural Studies at the University of Lodz, Poland (Chair of the Department of Electronic 

Media), professor at the Academy of Fine Arts in Lodz and visiting professor in numerous 

universities in Europe and North America. He investigates the issues of new media arts and 

cyberculture, contemporary art theory, experimental cinema and video art, and recent art practices 

developing at the crossroads of art, science, technology and politics. 

Some of his recent book publications include Augmenting the World. Masaki Fujihata and Hybrid 

Space-Time Art (2017); Human Traits. Patrick Tresset and the Art of Creative Machines (2016); 

Guy Ben-Ary: Nervoplastica. Bio-robotic Art and its Cultural Contexts (2015); Ken Feingold: 

Figures of Speech (2014); Meat, Metal & Code / Contestable Chimeras: Stelarc (2014); Robotic 

Art and Culture. Bill Vorn and His Hysterical Machines (2014). 

Artistic Director of Art&Science Meeting Program in the Center for Contemporary Art in Gdansk 

(2011-) and curator of numerous exhibitions within the program. Co-curator of traveling 

international exhibition United States of Europe (2011-2013). Curator of the Second International 

Biennale of Contemporary Art “Mediations”, Poznan 2010. Chief Curator of Film, Video and 

Multimedia Arts in the Center for Contemporary Art – Ujazdowski Castle in Warsaw (1990-2001). 

MORE INFO @ 

https://www.digitalartarchive.at/database/scholar-detail/artist/kluszczynski.html 

  

https://www.digitalartarchive.at/database/scholar-detail/artist/kluszczynski.html
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AUGMENTING PERFORMANCE 

WORKSHOPS 

 

 

DIGITAL MUSICAL INSTRUMENTS: TECHNOLOGY & 

AESTHETICS 

This workshop will offer an introduction to electronics, sensors technology, computing 

programming, and audio processing for musical applications. It covers the basics of interaction 

design, instrument studies, and performance practices with novel interfaces. 

 

MIGUEL ORTIZ, PhD 

Lecturer of Education, Erasmus Coordinator, Sonic Arts Research Centre, School of Arts 

English and Languages, Queen’s University Belfast (UK) 

MIGUEL ORTIZ is a Mexican composer and sound artist based in Belfast. His practice explores a 

vast array of performing mediums ranging from traditional acoustic instruments such as cello and 

trumpet, to laptop improvisation, performance with bio-instruments and hyperinstruments. 

He currently works as a Lecturer at the Sonic Arts Research Centre, Queen’s University Belfast. 

MORE INFO @ 

http://miguel-ortiz.com 
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CREATIVE ARTIFICIAL INTELLIGENCE FOR MUSIC AND 

MULTIMEDIA TOWARDS CO-CREATIVITY 

Creative Artificial Intelligence (Creative AI) applies autonomous software architectures to 

creative tasks. Creative tasks differ from rational problem-solving. Unlike rational problem 

solving, the quality measures of creative tasks are ill-defined. For example, there is no notion of 

an optimum musical improvisation. There is no universal measure of the quality of musical 

improvisation. Because of these challenges of creative tasks, the implementations of creative AI 

differ from rational problem solving and traditional search strategies of Machine Learning. 

This workshop on Creative AI consists of three parts: philosophy, system design, and practice. 

The philosophy part covers the background of Artificial Intelligence, Generative Art, and 

Computational Creativity; while the system design gives an overall view on generative systems. 

The last part of the workshop invites participants for hands-on practice of the knowledge. The 

applications in focus cover Machine Learning, Artificial Intelligence, and Multi-agent Systems 

technologies for artistic applications. 

 

KIVANÇ TATAR, PhD 

School of Interactive Arts and Technology, Simon Fraser University, Vancouver (CANADA); 

Institute for Computer Music and Sound Technologies, Zürich University for the Arts 

(SWITZERLAND) 

KIVANÇ TATAR is “a worker in rhythms, frequencies, and intensities;” playing trumpet and 

electronics, composing experimental music, performing audio-visuals, and researching Creative 

Artificial Intelligence for Music and Interactive Media. His career aims to integrate Science, 

Technology, Engineering, Interactive Arts, Contemporary Arts, and Design to research 

interdisciplinary topics to create transdisciplinary knowledge. 

His work has been exhibited in Germany, Italy, Romania, Switzerland, Austria, Russia, Brazil, 

Australia, USA (New York and Atlanta), Canada (Vancouver and Montreal), South Korea, and 

Turkey; including the events: the cultural program at Rio Olympics 2016, the Ars Electronica 

Festival 2017 (with the theme Artificial Intelligence), CHI 2018, and Mutek Montreal 2018, 

Contemporary İstanbul PlugIn 2019. 

His research spans Creative Artificial Intelligence, Machine Learning, Audio Synthesis, Generative 

Art, and Musical Composition & Performance. 

MORE INFO @ 

https://kivanctatar.com 
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AUGMENTING PERFORMANCE 

VISITING ARTISTS & SCHOLARS 

 

 

GÖRKEM ACAROGLU, PhD 

Metanoia Theatre (AUSTRALIA) 

GÖRKEM ACAROGLU completed her PhD on The Status and Function of Inanimate ‘Object-

Actors’ in Cyborg Theater at Deakin University in 2015. She is a practicing interdisciplinary theater 

maker with a career spanning twenty years in documentary and digital performance, live art, text-

based theater, immersive and site-specific performance and community engaged practice. She has 

written and directed numerous documentary performance works, devised multiple original works 

with theater companies in Australia, Turkey and Mongolia, directed productions of contemporary 

plays, premiered new writing working closely with the playwright, and directed a number of 

adaptations. In 2013 Görkem conducted The Mixed Reality Performance Lab working with a 

Robotics Center and a Motion Capture Lab to create an original piece of Cyborg Thereat. Prior to 

this she created numerous digital performance works with human and technological actors. Görkem 

has a Masters in Creative Media, a Masters in Media Arts and Production and is a Graduating 

Director from the Victorian College of the Arts. She has presented on Cyborg Theater at 

conferences in Australia and internationally, lectured at Universities in theater and digital arts and 

co-edited the 2014 edition of Australasian Drama Studies on Digital Performance.  

Görkem was Creative Director of Melbourne Workers Theatre 2010-12 and founder/Artistic 

Director of Metanoia Theatre that turned a Melbourne based hall-for-hire into a contemporary arts 

space from 2013-17. Görkem has worked as a Participatory Arts Program Manager for City of 

Melbourne and Program Producer for Fed Square, Melbourne 2018-19. 

MORE INFO @ 

https://www.gorkemacaroglu.com 
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MARIÉ-HELEEN COETZEE, PhD 

Department of Drama at the University of Pretoria (SOUTH AFRICA) 

MARIÉ-HELEEN COETZEE is associate professor in the Department of Drama at the University 

of Pretoria. She was the head of department for more than a decade. She has been involved in 

drama/ theater/ performance education and training in the higher education sector since 1994. She 

was on faculty of the drama department at the University of Zululand (UNIZUL) before joining the 

University of Pretoria (UP) in 2000. Her research interests include applied drama/ theater, 

embodied knowledges and creative praxis. She has presented papers and workshops at national and 

international conferences, supervised masters and doctoral research, contributed scholarly 

publications and directed/choreographed creative work on various platforms. She has served on the 

artistic advisory committee of the International Organisation of the Sword and the Pen, the board 

of the Aardklop/Clover National Arts Festival and the Theater panel of the South African National 

Arts Council. She is currently a judge for the Naledi Theatre Awards and a regional editor of the 

The Theatre Times Magazine. 

MORE INFO @ 

https://www.up.ac.za/drama-department/article/1820527/profile-prof-m-h-coetzee 
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AUGMENTING PERFORMANCE 

PANEL 

 

 

TRANSDISCIPLINARY SKILLS IN CREATIVE INDUSTRIES 

Creative industries represent a priority in the European economic field, considered as generators 

of both economic growth and an increased level of satisfaction and quality of life.  

According to statistics from Romania, the field of creative industries has an almost 7 percent 

contribution to the GDP and it is one of the most dynamic sectors in terms of entrepreneurial 

initiative in Romania. 

The creative industries branch is a complex domain, consisting of art disciplines (film, performing 

arts), interdisciplinary fields (architecture, design, game production, curating) or technical ones 

(software production and related fields). 

Romanian universities are generally specialized in either technical or artistic fields, so this panel 

sets out to identify the mechanisms by which the Romanian educational potential could be 

maximized in the field of creative industries. 

That is why we want to discuss the need for our country and the world to have technical and artistic 

cross-cutting skills in order to create a globally competitive creative industries sector. 

The creative industries domain has one of the highest rates of value added products and is part of 

the field of intelligent specialization (according to Miuți Ruxandra, Carată Andrei in “The 

potential of intelligent specialization in the field of creative industries” 2017). 

PANEL GUESTS 

MODERATOR: Professor DAN VASILIU, PhD | Director of the Doctoral School UNATC “I.L. 

Caragiale” Bucharest 

ALEX M. DASCĂLU | Managing Director Bucharest Chapter of Founder Institute | Bucharest, 

Romania 

Professor IOAN CRISTESCU, PhD | Director National Museum of Romanian Literature | 

Bucharest, Romania 

Professor NICOLAE GHEORGHIȚĂ, PhD | Vice-Rector National University of Music | 

Bucharest, Romania 

Architect EMIL IVĂNESCU | President Bucharest Order of Architects (OAR) | Romania 

Professor DINU DUMBRĂVICIAN, PhD | National University of Arts Bucharest | Faculty of 

Decorative Arts and Design | Romania  
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AUGMENTING PERFORMANCE 

PERFORMANCES 
 

 

LIVE CODING PERFORMANCE 
DORIN CUCICOV – Multimedia artist and software developer &  

BOGDAN ȘTEFĂNESCU – Partner and creative director at RIZI, designer of online 

/ offline experiences for educational, commercial and cultural projects. 

 

#FLUID-ity 
PAUL DUNCA / PAULA DUNKER – performer, choreographer, playwright &  

ALEX BĂLĂ (musician) and other twisted creatures. 

 

URBAN DELTA SCAPES 
UDS Collective: 

Music: VLAD ILICEVICI, RADU POP, GEORGE FRĂTICA 
Performers: ANDREEA BELU, ALEXANDRA BĂLĂȘOIU 
Movement v. sound interaction: GRIGORE BURLOIU, DORIN CUCICOV, 

OCTAVIAN ALBU, EMIL DRĂGAN 
Animation and motion design: RADU POP, ION ARAMĂ, VLAD ILICEVICI, 

DAN PANAITESCU, BERTRAND SIGNORELLI, HARRY POWELL 

ALEXANDRU MINCIUNĂ, CRISTIANA CĂLIN, IOANA TRUȘCĂ, 

GEORGIANA DIBU, DEZ, ANDA PUȘCAȘ, VADIM CIOCĂZAN, DIANA 

NECȘULESCU, ANA DOBRESCU 
Video crew: VLAD ILICEVICI, GABRIEL COPOERU 
Special thanks: ANNE DUBOS, FRÉDÉRIC BEVILACQUA 

 

 
 

URBAN DELTA SCAPES live performance at the Odeon Theatre in Bucharest (16.11.2019)  
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AUGMENTING PERFORMANCE 

INSTALLATIONS 
 

 

STREAM by ALINA RIZESCU 

Information streams and natural streams have a similar dynamic. The stream and the user are 

influencing each other in an organic continuous way. 

 

 

SENTIENTIA by DORIN CUCICOV 

This installation expands on the impact of technological advancement on human emotions and 

social interactions. The project is the result of a research conducted at the International Center for 

Research and Education in Innovative Creative Technologies (CINETic) in Bucharest by MA 

student Dorin Cucicov under the coordination of Alexandru Berceanu. 

 

 

HUMAN STORIES by MARTIAL GEOFFRE-ROULAND 

Digital art installation, exploiting more than 30,000 video streams in real time, with the aid of a 

bot that is constantly looking for human presence, using artificial intelligence. Trying to tell us a 

story through the eyes of the computer, this installation makes us think about our own privacy in 

our ultra-connected society. A matrix of 12 screens is displayed on a wall, showing live streams 

from unprotected cameras. All these streams are analyzed in real time using machine learning – 

trying to detect whether there is human activity. As soon as humans are detected into a stream, 

they are displayed onto one of the screens, letting the visitor step into a curious voyeur position. 

 

 

PHOTOSYNTHESIZER by ITPMA 1st Year MA Students 2019 

A hybrid technological-organic object that transforms touch and light into sound sequences. 

Photosynthesizer explores the theme of co-creation between human, nature and technology. 

Interaction with human input and environmental factors produces different sets of sounds, which 

mirror the plant’s physiological state. Play the artificial leaves with your hand or any metallic 

object. Meanwhile, the humidity and temperature in the soil will select the sounds that are 

available to you.
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CINETic REVIEW is a yearly publication with its call for papers and topics 
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