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ii. Abstract

This thesis concerns itself with an istigation of live performance on an augmented
stage in front of an audience, where performeétsess themselves as projection
mapped virtual characters able to interact wijitpjected virtual scenographgn
interactive virtual character is projected @tiie body of a performer, its movements
congruent with the performer. Through visual feedbaaka Head Mounted Display
(HMD), the performer is virtually embodied in that they witness tidinalised

body interadhg with thevirtual scenery and props the augmented stage.

The research is informed by a theoretical framework derived fromytio@o
intermediality and performance, virtual embodiment and performative interaction.
A literature review of theatrical productions and performances utilisiojggiion
identifies a research gap jfovidingthe performer with a visual perspective of
themselves irrelationship to the@rojected scenographThe visual perspective
delivered vidthe HMD enables the performer to perform towards the audience and
awayfrom theinteractiveprojected backdraf heresultant gurn awayffrom facing
aninteractivescreemand instead performing towardaaudiencdas encapsulateh
theconcept f WKH p(PERGLHG 3HUIRUPDWLYH 7XUQY

The practicebasedesearchoundthat changing the visual perspective presented to

the performer impactedifferently on performative irgraction andirtual

embodimentA secondpersonor audence perspectivgl SH U IRUPENUHU YH G §
prioritises the perception of tivirtual body anderhancegperformative behaviour

but challengs effectiveperformative interaction with the virtuatenogrphy.

Conversely, a firspersonSHUVSHFWL Y-Bs RESHHU RHBHIBULRULWLVH
worldview andenhance performative interaction, but negatively ingt&on

performative behawur with the loss of performexrsobserved

! Projecton mapping is where the content of a projectedge aligns with the structure of the
projected object. Here, the projection of a virtual character aligns with the body of the performer.



Theresearch findingsuggesthatthe presentatiorof differing perspectives to the
performer carbe used t@electivelyenhance performative interactiand

performativebehaviour oran augmentedtage
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Chapter 1 Introduction

Interactivedigital technologies peneate everyday life: smartphes) computer game
systems and intelligent media devices respond to voice commands and gestures,
servicing our social, eattainment and shopping activities. New forms of
entertainment, artistic and #eical productions areontinuing to emerge as a resul
of the rapid development and accessibility of contemporary digital technologies.
Artists and experimental theatre gpsiare finding new ways in which to create
PLIHG UHDOLWLHYV -5rjddied apnd\akgrheXitedmpureryéngrated
imagery,combineZ L W K p W kel peHidrb@d] buildings and stage sets

The research is timely in that the technologies ofudi Reality (VR) and

Augmented Reality (R) arebeing used in contemporapgiformanceand

mainstreantheate.

This research examines the applicatadrprojected ARechnologies in live
theatrical performangeaoting thakexistingexamplesave not coridered usinga
Head Mounted Display (HMDip present the performer perspectivef themselves
in relationship to theAR projections and the audiendeis this gap that the research

addresses.

The thesis describes a practlz@sed investigation of liveepformance o an
augmented stage in front of an audience, where performergtagdly embodied in
that they witness themselves as projection mappietiial characters able to interact

with projected virtual scenography.

2 Projection mappindgs where the content of a projected gaaaligrs with the structure of the
projected object. He, the projection of a virtual character aligns with the body of the performer.

10



A previous practice producingteractiveinstallations provided the impetésr this
performanceorientatednvestigation, where pacipants took on the role of

performers, interacting with the artwork and other participants before an audience

The research is informed and shaped/ilgeoretial framework derived from theory

on intermediality and performangegrformative interactioand virtual embodiment.

The framework informs the literature review and acts as a guiding conduit between
theory and praate in the account of the priéce-basedresearch and the resultant
ILQGLQJV 7KH FRQFHSW IRIUW R W luY P E&RGL QG HIS U HV V
knowledge emerging from the practibased research and is located at the

intersection of the three theoretical areas informing the framewintiermedality

and performance, performative interaction and virtual embadime

Using the lens ofite theoretical frameworla literature review of historical
precedents and contemporary practitiorenstextualiseshe research inquiry and
qualifiesthe researchap.

11



1.1. The Prototype Augmented Stage

The development of a protqig augmented stage prdes a platform for the
practicebased research, depicted belowrigurel. The platform enabled the
iterative posing and evadting of research questiolW KURXJK UHQDFWPHQWVY

a research methodology debead in sectior.4.

Visual Feedback

Camera

Projector

|—: Kinect - .
Computer: g,

Unity 3D e

Characters S,

Backdrops s
Scenes b,

Performer in white bodysuit

Figure 1. System Schematic

In this section| present an overview of how the augmented stage opexate
LQWURGXFH WKH FRQFHSWV RIpywSIHUW R D POWPIEYRHG L@ W H L
describing how thegre made manifest on the augmented stélge.Theorgcal
Frameworkexpands and contextualises these concepts with refeietice

literature, whilst Sectiob.2, Research Platfornprovides a detailed technical

description of the system.

Firstly, | describe how the system supports virtual embodiment.

The system projects virtual character onto a performer wearing a white body

costume. Body trackgusing a Microsoft Kinet resuts in the projected character
FORVHO\ PDWFKLQJ WKH SHUIRUPHUYYV ERG\ ORFDWLRC
performer wearing a Head Mountedsplay (HMD) sees the projected character on

their body from the perspective of/mleo camera located the aulience.

12



To an audience witnessing the projected virtual character on the performer, the
virtual character appears embodied in that it is peedeas a humanoid body with
life-like sentient movements and behaviour. ThrotghHMD, the performeis
preented with a secorgerson perspective from the camera of a virtual body
superimposed on their own; they witness their virtual embodiment frem th
perspective of the audienceas an outside observer. The HMD enables this
perspective to be changégtweera secongperson perspective, bodgsobserved,

and a firstperson perspective, bo@gobserver.

Secondly, | describe how the system suppagtfopmative interaction.

Conventionally human computer interaction is directesvards a screen; heigy

virtue of the HMD, performative interaction can be directed away from the screen

and towards the audience. The screen acts as an interactive bagkaropnay

display a projected thresimensional scene that can be navigatethbyperformer,
orcontanvituDO SURSV WKH SHUIRUPHU FDQ LQWHUDFW ZL)\
embodiment enables the performer to interact with the virtual props and ¢@ateavi

LQ WKH YLUWXDO VFHQHU\ WKHUHE\ JLWle@hans®®KH SHUI
the performefl V \éldf@MbodimentThe turn away from the screen coupled with

WKH SURGXFWLRQ RI YLUWXDO HPERGLPHQW LV FRQFH
PeUIRUP DW [seésectivnd.Qd

Having introdeed the key concepts wvirtual embodiment and performative
interaction made manifest by the syst&hapter 2The Theordcal Framework

serves to unpack these concepts and their interrelationstdpgtim.

13



1.2. Research Quest ions

,Q OLQH ZLWK 1HOVRQYV REVHUY D WwfweRliQlefibketd WKHU WKD
research questions, the research commenced with the specficd&® D pUHVHDUFK
LQTXLU\Y 1HOVRAQ , FRPPHQRMH&deKIH UHVHDUF
creating ive interactive theatre that would enable actors to perform and imerasis

virtual personas on a virtual stage.

The inquiry was initially somewhat dad, but through an iterative process of
practicebased research in conjunctiaith referencing the lérature, the inquiry

became more focused and addresses the followirgf sesearch questions.

1. How might an augmented stage be realised enablingrpeefembodiment
and performative interaction with virtual scenography?

2. What is he nature of performengodiment on the augmented stage and how
does this relate to embodimentVirtual Reality and gaming?

3. How can embodiment be made manifest for the pero and the audience
and how are they different?

4. What is the impact of diffenig visual perspectivesngerformer embodiment

and performative interaction?

1.3 Contributions
The investigation of performer embodiment and performative interaction on an
augmated stage produced innovative concepts and new knowledge with potential

applicdion in theatrical prodetions, live performance and in health amell-being.

The creation of a prototype augmented stage combining game engine technology,
unencumbered intecdon and Vsual feedback to the performepresents a technical
and conceptudtamework that can potéially inform the development of future

augmented performance systems.

The presentation of a visual perspective to the performer on an augmented atage
novel concept and enables a performer to perform towards an audience whilst

embodied as a virtuaharacter interacting with virtual scenoghgp

14



The concept has potential application in live mutsieatrical performances
mediated lectures and peggations and other situations where performers interact

with a virtual backdrofpefore an audience

Theresearch found that the viewpoint presdritethe performer impacts on their

sense of embodiment and their ability to effectively interact with theali

scenography. A firsperson perspective prioritises a world view and egbl

effective performatie interaction whilst a secosmerson perspive priorities the

body and enhances performative behaviour. The presentation of differing
perspectives tthe performer can be used to enhance performance on an augmented
stage. Knowledg concerning the relatiship of the seconpgerson perspective to
performative behaviour has potential application in drama and movement training

and in health and webeing Eection6.2.2.9.

Through workshops and live presations the research haad an impact in the
public domain and the arts, gaming and performance communities. The publicly
accessible website, kinectic.nkas also contributkto extending the reach of the

work beyondacademi&

It is hoped thatas a reult of this thesis, ac®emic contributions will also be made to
the methodology of practideased research, especially in multidisciplinary enquiries

involving performance anthteractive media technologies.

3 Via /kinectic.net/index.html in the accompanying ZIP file archkieectic.ret.zip

15



1.4 Thesis Structure

Chapter Zoresents théheoretical framework anavith reference to the literature,
describes the theoretical concerns of intermediality, virtual embodiment and
performative mteraction. The fragwork informs the literature and practice review
(Chapter 4, the account of the practitrased researciChapter $and the analysis
of the research findings and conclusioG&dpter §.

Chapter 3Jescribes the practidessed research methodology used in the research
and provides arief overview of the related approaches of praetiseesearch,
practiceled research, peormative research and performasled researclin-the-

wild. The chapter concties with a descriptionf éhe specific methodologies applied
in the research, theetative enactment research process and its documentation and

archiving as a research blog.

Through presenting an overview of intermedial theatre and performance and
exampeés of contemporary prattbners,Chapter L£ontextualises the research in
relationship to the theoretical concerns of intermediality, virtual einfent and
performative interaction. An account of a previous practice creatiagactive

installaions provides a background to the research and further informs the theoretical
concernof performative interaction. The chapter concludes by identifyiag th

research gap through a review of the literature survey and the presentetesxamp

Chapter Soresents a narrative account of the pradti@sed research, the findings
analysed with reference to the theoretical concerns efmmadiality, virtual
embodiment andgrformative interaction presented in thedkhetical franework.
Imagesand references to documentary vidéosn the research blagre used in the
account of the practieeased research to provide visual evidence ipstmf the

research findings.

Chapter resents aummary of the researctestating the research questions,and
with reference to the theoretical framewodiscussebow they have been answered;
the contributions of the rearch, areas for further research and a reflection on the

practicebased reseahngprocess.

16



Chapter 2 The Theore tical Framework

The previous chapter introduced the two key concepts of performative interaction
and virtual embodiment in relationship to their maridéen on the augmented

stage.

This chapter describes the theoretical framewooktextualising the tavconcepts of
performative interaction and virtual embodiment within+esasting theory. The
theoretical framework informs the review of historical @edtemporary practice
(Chapter 4 and is referenakthroughout the account the practicebased research
(Chapter $and in the analysis of the research findings and conclustirepter .

The evaluation of thpracticebased research outcome#/, Kdidtasanalysis phas”
(Grant& Osanloc2004: 16) served to identifywirtual embodiment anderformative
interaction as being key concepts, which are at the heart dfabeetical
framework.Theory from the literature on digital media, computer ganand VR
then furthermformed and nuanced these central conosjitsn the overarching

contextof intermediality and performance.

Figure2 below diggrammatically depicts the relationships between the two central
theoretical conepts, performative intaction andvirtual embodiment, their context
within theory on digital media, gaming and VR and the wider context within

intermediality and performance.

17



Intermediality and Performance (IP)

Staging of media.
Co-relationship and mutual affect between performer and media

Virtual
Embodiment
(VE)

Performative
Interaction
(P1)

Media interaction
performed before an
audience

The experience of
embodiment in a virtual
environment

~— —_
—_—_—— —_————

Figure 2: Diagram of Theoretical Framework

The following section®utline &isting theory to inform the ovearchingconcept of
intermediality and performance, unpack the two central concepts of performative
interaction (PI) andirtual embodiment (VE), and provide a means of describing the
intersection (P+VE) and its relationspito new knowledge conceptualised by the
HM(PERGLHG 3HUIRUPDWLYH 7XUQY

18



2.1 Intermediality and Performance (IP)

7KH WHUP pL Qis\ddrivétHr @ LinBenietis) fietweermr inter media

(Higgins 1965). Within media theory, imteediality tends to beoncerned with

representation, fusionaldRQQHFWLRQV EHWZHHQ LQWHU PHGLEL
PHGLD FRPELQDWLRQ RU (RapxEWHRPHEB)LDO UHIHUHQFHV'

5DMHZVN\ QRWHYV WKDW LQWH UéperGd3y O U WN QM VDVQDXX® E |
misundersMDQGLQJV  VXJJHVW UGV WEW LQHFRIZNTWRRQ SXQ (
and definition of the term (Rajewsky 2005: 45).

My understanding and use oktkerm intermediality is the staging of media in the
context of live performancdBay-Cheng et al. 201@9) where there is an essential
co-reldion and mutual affect between performance and media (Kattenbelt 2008: 25).

Contemporary theory on intermedtgladdresses the impact of digital technology

within performancendinformsthis research in its invégation of the staging of

projected Augnented Realityln Mapping Intermediality in Performand@ay-

Cheng et al. 2010), the tinmsed and interactivadfordances of digital media, its

mutability, multimodality and connectednesselationship to interediality, are

presented through a seri&sl HQRGHVY PSRUWDOVY DQTeuLQVWDQF
concepts of embodimehimmersiod and interactivit§ connect intermediality to the

two central theoretical concerns of virtual erdimoent and performativiateraction.

4 (Bay-Cheng et al. 2010: 45)
5 (Bay-Chery et al. 2010: 47)
6 (Bay-Cheng et al. 2010: 186

19



Intermediality in the context of performance is concerned with the intersecting
relationships between media, performer and audienceriled in the literature as a
SWULSDUWLWH SKHQRPHQRQO6: &X,Dgs8aded DQG .DWWHQE

diagrammatically blw in Figure3: Intermedial Relations

Figure 3: Intermedial Relations

Examining he relationships between media, performer and audiartbes way
nuance the manifestation and perception of virtual embodiment andpeative
interaction, hghlighting their differing qualities and affordances according to

whether the perggetive is fom the performer or the audience.

In the analysis of staging of media and relationships between performer, media and
audience, theory aimtermediality and perfonance provide an overarching theory in
the investigation of virtuembodiment and performaé interadbn on an

augmented stage.

Theory on embodiment, immersion and interactivity within the literature of VR and
gaming provide acomplementary, analytit and technical perspective in
relationship to the two core concewfsvirtual embodiment ahperformative
interaction within the theoretical framework. In the following sectibe®mbine

these perspectives from the literatunel @escribe how they iafm the two central

concerns of virtual embodiment and performativeriaction.

20



2.2 Performat ive Interaction (PI)

In the context of this research, performative interaction occurs when a performer

interacts with media before an aexce and their interact forms an integral part of

the performance. The resultant interpigyntermedial in thatK HUH LV SH[WHQVLY
LQWHUDFWLRQ" EHWZHHQ PHGLD DQG SHUIRUPHU *LH\
Human Computer Interaction (HCI), perative interaction issed to describe a

methodology for evaluating interface design inlgubpaces, where interdgan is

viewed by the public and the participant is conceived as a performer (Rico et al

2010).

This definition of performative interacin resonates with theigmal motivation for

the research, where in a previous practiceterganteractive installégons it was
recognisedhatparticipants became akin to performers in group situations with other
participants or spectators (sectbsd). In this research, the participaistthe

performer and rather than interacting witphgsical interface, the performer

interacts through tlkeembodied virtual body with the virtual scenography whilst

performing towards aaudience.

This approachdiffers from conventional HCI or computer gaming interaction where
the participant interactsith the computing technology through an interface in front
of them, be it a screen, keyboard, joystick, game pad or another peripvailalhg
with the bodycentric interaction of the Xbox games console and Microsoft Kinect,
interaction is directed wards the screen, the player(s) face the screen, the site of

interaction.

On the augmented stage, the audiencesfieeperformer(s) whperform towards
the audence whilst the screen, the site of interactisrbehind them. In order to
interact with tke virtual backdrop whilst facing an audience, the performer is
presented with a visual perspectivalwodir virtual embodimentn the augranted
stage.Theperformer has agency in being able to control the projection mapped
character, their virtual embodimi which in turn has agency in that it can interact

with the virtual backdrop.
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2.2.1 Agency and Psi

Agency is an important feature of compugaming, enabtig the payer to control

and move the avatar in the virtual worldwW LV 3SWKH VDWLVI\LQJ SRZHU \
PHDQLQJIXO DFWLRQ DQG VHH WKH UHVXOWY RI RXU G
(Murray 1997: 126).

On the augmented stage, agency is twofibld erformer has agey in that they
control and inhabit their virtual embodiment, which in turn has agency in that it can
interact with the virtual scenography. The performer interacts with the virtual
scenography through the agency of their virtual embodimen

Through theHMD, the performer witnesses their agency controlling the virtual body

and the subsequent agency d tlirtual embodiment interacting with the virtual
VFHQRJUDSK\ 7KH ZLWQHVVLQJ RI DIJHQF\ WKURXJK WI]
DJHQ F\ Thanges thd Qerfd P H @rfs® oMembodiment (SpEsection2.3).

The audience witnesses thetual embodiment of the projectienapped performer
and its interaction with theirtual scenography, vicariously sharing in the
perforPHU 'V D E L O Lanmngh RetidhDWitHedBiRg agency enhances the
Plausibility lllusion (Psi), a term used insigibing one of the conditions necessary

in creating a sense of presence in virgralironments

.. the illusion that what is apparentigppening is really happing, in spite
of the sure knowledge that it is n¢®later 2009: 8)

Creating a sense ofgsence in virtual environments is conceptually similar to

creating audience engagent when witnessing performative interaction withueift
scenography. Approfate media response to performative interaction suggests to the
VSHFWDWRU 3ZKBRWSISHOS@D UM QWDWOWO\ KDSSHQLQJ" ZK
WKH\ DUH FRIJQL \QIRQW 3WKDW LW L
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Within gaming, the computational simulatiohphysical propertiesan be used to
enhance Pstta virtual ball imbued with simulated gravity, friction and magkeri
properties appears to bounce when dropped onto a virtual surface with the
approprate simulated material qualities. The behaviour efuintual ball

correspods to the behaviour of what is expected of a real Bails a plausible

illusion. The use ocomputational physics simulations to enhance Psi is described in
the discussion ahe Mimetic Starfishin sectiord4.3, in theMikuMorphia enactment

in secton 5.4and inthe enactment investigating the performative interaction mode
of Participation section5.9.2

Performer gency may be theatrically staged in that the media is passive and does not
actually respondtoVKH SHUIRUPHUYVY DFWLRQV RU WKH PHGLEC
affordances and can respbto actions of the performer. Media responsivetess

performative intera@n, whether apparent or actual, conveys performer agency to

the spectator

The efficacy of itermedial performance often relies on interactivity, the
perceived (if not actual) gagement of the viewer and a virtual, or simulated,
environment. (BayCheng éal. 2010: 186)

The practicebased research concerns itself with interactive media ableporné to
performative interaction rather than illusory and mbkéeve interaction th pre-
recorded media. In either case, the witnessxtf performative irdraction, real or
apparent, emphasises the intermedial relationships-dlatbon and mutuaffect

between performer and media (Kattenbelt 2008: 25).

Through examining the diéfing affordances offered by interactive media the
following section discussadiffering types of interaction categories between media
and performerThe interactive categies are then used toform the evaluation of

performative interaction on the augnted stagésection5.9).

23



2.2.2 Categories of Inter action

,Q 3'LIJLWDO 3HlixoRdeAdd6UA Categories as means of distinguishing
different types of interions found in digital artworks and performances

(Dixon 2007: 563). The categories are navigation, participatmm/ersation and
collabomtion and are ranked according to their complexity and richness, navigation
being regarded @ke simplest and leasch, whilst collaboration the more complex
and richest form of interaction. The first two categories represansfof agency;
participaton being able to interact with objects in a virtual world, and navigation
being able to contdt movement and diréion in a virtual world.

The paperjnteraction Models for Audieneartwork Interaction: Current State and

Future Drectionsf[Schraffenbergr et al. 2011) analyses a range of taxonomies used

to identify relationships between partiaiis andnteractive artworks. The most

thorough and nuanced taxonomy presented in the paper emerged from a study carried
out by the Ludwg Boltzmann Institute o the Ars Electronica database of

interactive art

Keywords for the participant's/performeaistions nclude: observe, explore,
activate, control, select, participate, navigate, leave tracesjtbor,
collaborate, exchange infoation and create.

(Schrdfenberger et al. 2011: 4)

The ordering of the terms suggests an increase of interactioneaiyp@ndcan be
seen to be subsets of the broader classifications proposed by DixdanteFaetion
categories of navigation and pantiationare used in theesearch as a means of
evaluating the effectiveness of the prototype augmented stage in support

perfamative interaction.

'L[RQ FLWHYV 3WUXVW FRRSHUDWLRQ DQG RSHQQHVV’
(Dixon 2007: 585), traitsssociated with human edlonships; whilst the examples of
collaboration Dixon cites are mediated by human particgpaatificial intelligence

can be used to enable conversation to take place between humans and machines and
'LI[RQ FLWHYV 'DYLGJBSRNHERNN u®\Rxahple §uipsttilgGhe

interactive mode of conversation (Dixon 2007: 591).
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Implementing thénigher males of conversation and collaboration at a system level
would require mediation by intelligent agents. In the research howhbeer, t
interaction categorgeof navigation and participation were sufficient in enabling the

evaluation of performativenteraction on the augmented stage.

7KH SHUIRUPHU HQDFWYV 'LIRQTYV PRGHV RI LQWHUDFW I
HPERGLPHQW W Kéy @hirdllifythe kbl dodiz directly through their

ERG\ PRYHPHQWY UHVXOWLQJ LQ herirdedUXHQW LQWHU
participation and navigation, this layer of interaction is invisible and not perceived by

the audience as a mode of performainteraction.

In the @mper, Pesigning the Spectator Experierf(Reeves et al. 2005), the
VSHFWDW R U 1 \iffSriag)tiqidSofhtaRiguig@dns with technology
analysed in order to suggest a taxonomy of modalities:

Our taxonomy uncovers four b®dG GHVLJQ VMWFWMHWHYUHHY ZIK\HUH
manipulations and effect UH ODUJHO\ KLGGHQ MH[SAUHVVLYH
EH UHYHDOHG HQDEOLQJ WKH VSHFWDWRU WR IXO
LQWHUDFWLRQ pPDJLFDO Y ZKHUH latibhslthaV DUH U
causedthertDUH KLGGHQ DQG ILQ&emaniplakordsaieQ VHIXO
apparent but effects are onlgvealed as the spectator takes their turn.

(Reeves et al. 2005: 1)

From the perspective of the audience, the performative interactioesnobd
participationandQDYLJDWLRQ FDQ EH W Ktue Hi®len My&OfHVV LY H
congruent interaction beinf LJKW EH WHUPHG pPDJLFDOY 7KH H[S
associated with realising the modes of navigation and participation are presented in

the practicebased accourof performative interaction in sectid@n.
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Through referecing theory drawn frormtermediality, HCI, VR and gaminghe
intermedial concept of mutual affect between media and performer has been
contextualised in relatioship to agency, whilst the theories proposed by Dixon and

Reeves provide a means of categngdliffering forms of performative interaction.

In a similar manner, the next section draws on the literature from gaming and VR to
in order to describe the nessary conditions associated with the production and

experience of virtual embodiment in atu@l environment.
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2.3 Virtual Embodiment (VE)

Virtual embodiment, the experience of embodiment in a virtual environment, is

associated WWK D 36HQVH GW(PBRGLEHILQHG DV KDYLQJ Wt
subcomponents: the sense of $etfation, the sense of aggy, and the sense of body
ownership (Kilteni etl. 2012: 373)Theseare conveyed to the performer through

the Head Mounted Display (HMDenabling them to expence their virtual

embodiment and interact within the virtual scene whilst performing tesitaed

audienceThe subcomponents are now desed in detail and will be used to help

answer the research questions.

2.3.1 Sense of Body Owner ship

Kilteni refers to asense of body ownership as being brought about through the
SVIQFKURQRXV VH QA RaventeRt bdiwe € Ehe/hoRyf a participant
anG WKH DQLPDWLRQ RISDQ SOIMIRW H BWLVY HY LLORVHQ L
In a similarmanner, dynamic projecin mapping of a virtual body onto the

performer such that the movements of the performerfandittual body are

congruent conveys a sensebofdy ownership to the performer.

The literaturesuggestshat visual appearance of thietwal body can also inget on
the sense of body ownership. Kilteni suggésat a similarity of appearance between

the real and the virtual body maximises the sefisg®dy ownership

%\ PD[LPL]LQJ WKH PRUSKRORJLFDO VLBdyODULW\ E
and the virtual ongpp-down influences favour the perception of ownership
of the virtual body. (Kilteni et al.@12: 383)

Section5.8.20f the practicebased research explores how the appearance of the
virtual body impact on performative behasir and its relationship to the sense of

body ownership.
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2.3.2 Sense of Agency

AgenF\ 3WKHWRELMDLDMNN DQG ZLWQHVV WKH HIIHFWV RI PH
(Murray 1997: 126) is twofold. Firstly, the performer has agency in that there is a
congruency between timovements of the virtual body and that of the performer

limbs of the virtial body move awespondingly in response to the actions of the

performer

.. the presence of synchronous visuomotor correlations under active
movement, oe feels oneself to bae& agent of those actions.
(Kilteni et al. 2012: 376)

Secondly, the virtual ity has agency ithat it can interact with the virtual
scenography. This mediated agency enables the performer to interact via the virtual
body with the wrtual scenography.

Peformer agency and the mediated agency of the virtual body are illustrated

diagrammatically blew in Figure4.

Figure 4. Peformer and Mediated Agency

The two forms of agency are simultaneously conveyed to the performer through the
HMD, who witnesestheir agency contiting the virtual body and the mediated

agency of the virtual body interacting with the vittseenography
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2.3.3 Sense of Self-Location

7KH FKDQJLQJ RI WKH SHUIRUPHUYV SHp&SoHHFWLYH LQ
(performer as obserweand a secongerson prspective (performer as observed)

impacts on the sense of skitation experienced by thenb@mer and their abity to

interact with the virtual scer(@orne out, as will be seerin the evidence from the
practicebased researamd in the literatureniVR and gaming on the effects of

differing perspectives on immersion, embodiment and agency

Computer game theotssconcur that the firgterson perspective employed in
computer gaming is used to produce corporeal, sensory sione&and embodiment

In this way, Martthi Lahti, Bob Rehak, Alison McMahan as well as Cathy
&OHODQG SULHUDRQ Mpepshatid®ds being the most
MLPPHUVLYHY OFODKDQ MHHPERGLHGY &OHC
MVXEMHFWLYH DQ#Z0XQal)an@QasftattD K WFRUSRUHDO
LPPHUVLRQY DQG pVHQVRU\ LPPHUVLRQY 5HKDN
(Norgard 2011: 7)

Expermental evidene indicates that experiencing alternative viewpoints to the first
person perspective impacts on delfation and can be useo artificially induceout
of-body experiences (Ehrsson 2007) and to create an experience of swapping bodies
(Bertrand et al. 2014

In her paperprosthetic Bodies and Virtual Cybor§j€leland (2010) discusses how

differing perspectives can produce thensation of an ocwof-body experience and

suggests that a thiplerson visual perspective of an embodied avatAWihiD WHYV 3D
profRXQG VSOLW LQ VXEMHFWLYLW\ DQG H[SHULHQFH RI

2.3.4 Effectiveness of the SoE

The effectiveness ohe sense of embodimer8dE) is dependent on the realisation
and conveying of its three subcomponatdscribed abovehe sense of self

location, the sense of agency, and the sense of body ownership.
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Given that the SoE is conceived as a synthesis séth@bcomponents, whemnyaof
the subcomponents are cormpised or not fully realised the effectivesseof the
SoE isreduced.

Using a continuous scale ranging from minimum to maximum, studies have been

used in the analysis and measurement of the SoEdaegdo the strength ofs three
components (Kilteni et al. 2012: 378). In the biological body liheet

subcomponet DUH H[SHULHQFHG WR WKH PD[LPXP GHJUHH
HPERGLHG™ .LOWHQL HW 0Otk is known about+He Zetib¥idhips

between the facomponents or whether one dominates another in the enhancing of

the SoE (Kiteni et al. 2012380).

According to the literatur@Maselli & Slater2013;Serinoet al. 2013 there is

evidence of contributing factors impacting on #ffective realisationfoeach
subcomponent. In the conveying of a sense of agelimyrepancies beten the

visual feedback of the action and the actual movement negatively affect the feeling
of agency (Kilteni et al. 2012: 377). The literature suggibstisthe similarity of
appearance of the virtual body and the biological body enhances the seonsy of b
ownership Lugrin et al. 2015: 3Kilteni et al. 2012: 383). With regard to the sense
of selflocation, as discussed in the previous section, the lprawaew is that the

sense of self location is enhanced through a-faestson perspective

Clearlya fundamental raqrement is for there to be firpierson perspective
with respect to the position of the eyes of the artificial body.
(Kilteni et al. 2012 383)

The research preated in ts thesis does not attempt a qualitative study of the
effectivenes in conveying aense of embodimerihstead the three subcomponents

are used to inform the analysis of the performative enactments of virtual embodiment
and the findings used suggest further lines of inquiry in relationship to

performative interactioand virtual embdiment on an augmented stage.

Before examining the intersection of performative interaction and virtual
embodiment, the following secti@erves to locate the thietical references within
WKH IUDPHZRUN E\ PHDQV RI D uoOLWHUDWXUH PDST
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2.4 Literature Map

Figure5 below locates the literature references in the previous sections within the
conceptual map of the thetical framework, provicig a visual aid to the location of
the references with the asged theoretical concerns.

Figure 5: Literature Map ping

The next section unpacks the intersection of Pl + VE, describing how the m&feting
the differing theoretal concerns mutulgd inform each other, whilst aldocating the
FRQFHSW RI WKHIIRPERWLMB B3KUQT
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2.5 Performative Inte raction and
Virtual Embodiment (Pl + VE)

The PI modes of participation and navigation requirevitigal body and the viual

VFHQH WR UHVSRQG WR DFWLRQV RI WKH SHUIRUPHUT"
componets of agency and body ownership.

On the augmented stage, thddmensional sensggivesthe performeagencyto

participate with the viual body such that theris congruence between the
SHUIRUPHUTV ERG\ DQG WKH S UtRevagergoHi@ viktudl WXD O ER
body, the performer is able to interactively participate witlpgria the virtual scene.

Expressive performative gestisrenable the performtr navigate the virtual body
within the virtual scene, controlling the viewpoint of the vittoady and the
direction of movement within the virtual scene. Together thesaspects of PI,
participation and navigation, enhancewa embodiment througihe conveying of

agency to the performer and to the audience.

The performer is able taatrol the virtual body which can interact with the virtual
scenography in whichhe virtual body is located, thereby creating an intereded
dynamic of cerelatiRQ DQG PXWXDO DIIHFW EHWZHHQ WKH SHU
the virtual scenography (medidhe audience witnesses the virtually embodied

performer interacting with the viral scenography, thereby witnessing performer

agency, atc WKH SHUIR Uip bfthg VirtRak lipdi/Etne virtual embodiment.

This intersection represents theeof the researclperformative interaction and
virtual embodiment witnessed by an audience and performed live on a stage.
Informed by tke literature on HCI, gaimg and VR, notions of interaction and
embodiment are reontextualised in ik researclthrough a focus on live
performance and intermediality, resulting in new knowledge encapsulated by the
FRQFHSW RI p7KH (PERGUR®% 3HUIRUPDWLYH 7X
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2.6 The Embodied Perfo rmative Turn

Projecting the virtual world around a performer on stage, and overlaying theal vi
body on theiphysical body, links their performance, interaction and embodiment.
Using a Head Mounted Display (HMD) to presentpleeformer with a firsperson

or seconeperson perspective of a virtual scene enables the performer to interact with

the virtual scene wist simultaneously performing towards an audience.

M7KH (PERGLHG 3HUIRUPDWLYH 7XUQfavaidbleHQFDSVXOL
performativeperspective and represents a turn away from traditional human

computer interaction directedofn fixed firstperson perspective towards a screen,

the site of interaction. On the augmented stage the projected scenography, the site of
interaction, is behinthe performer and the performer though interacting with the
scenography, directs performativeeraction towardshe audience. The traditional

site of HCI interaction is thus shifted through the performative turn away from the

screen. In order to interaatith the virtual scenography the performer is virtually

embodied and presented with a varidblu SHUIR U NBWEWH YSHJU
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2.7 Framing the research questions

Now that the theoretical framework has been establidhetlyrn to theesearch
guestions posedlt the outset and consider htmaddress them in the context of this

wider theoretical lens.

1. How might an augented stage be realised enabling performer embodiment

and performative interaction with virtual scenography?

The answring of this questiorsiinformed through thenpackingand applicatiorof
the theoretical concepts of virtual emboéntandperformatve interactiorto the

analyss of the findings from the research

2. What is the nature of embodiment on the augmerngggkesand how does this

relate to embodiment in Virtual Reality and gaming?

SectionVirtual Embodiment (VE}.3examines virtual embodiment with reference to
theory from VR and gaming. The evaluation walr&psin section5.8then refer to

the theoretical understandings of virtual embodimenttae roles agency, Psi and
perspectives play in creating a sense of embodifoetiie performer and the

conveying of embodiment to tlaeidience.

3. How can emboidhent be made manifest for the performer and the audience

and how are they different?

The maifestation of embodiment is realised by satisfying the theoretical
consideratioa associated with virtual embodiment addressed abovthand
conveying of embodient to the performer viltneHMD and its witnessing by the
audience via projection. The prastibased research then contrasts the performer
experience and the audience wisiag of embodiment through analysis of feedback

from perbrmers and spectators.
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4. What is the impact of differing visual perspectives on performer embodiment

and performative iteraction?

The results from the practideased evaluations performative behavioub(8.2
and performatie interaction$.9 in conjunction with theory from the framework on

perspectives?.3.3 will be used taaddress this question.

This chapter presented an analysis and unpacking obtieepts thatiefine the
theoreticaframework, a map of the associated theories within the literature, a
contextualisation of theoncept of the Embodied Performative Turn and a framing of

the research questions.

The next chapter preseritee practicebasd research gthodologyjncluding a
discussion ofssociatedesearch methodologigke particular form of practiee
based reseadncadoptedn this researchand the methods used to implement and

document the research.
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Chapter 3 Research Methodology

Whilst a Resarch Fellow n the department of Corafer Related Design at the

Royal College of Art (1992000) | created a number of artworks enthe umbrella

Rl u$UwW DV D ORGH RI ,QTXLU\Y ZKHUH DUW SUDFWLFH
developing a range afiteractive aworks (see sectiof.3).

The Mixed Reality Lab at Nottingham University recognises @inapractice can be

used to inform Human Computer Interacti(HCI) research and has collaborated

with groups such as Blast Theory, Agtiingredient and arti@rendan Walker,
UHIHUULQJ WR WKLV SDUWLFXODled réséhrrhRthel ZHHWOHGOIU F K L
(Benford et al. 2013).

The key attributes to thimethodology are that the research is led by artists creating
mixed reality grformanceorientated arworks that theyarelocated and evaluated in
public spaces. Outcomes of the research iridime of published paperare targeted

at the computer scieeacommunity ag means of illustrating how an aased
methodology createdtarnative approaches tbe traditional HCl models of user
studies and user testing as a means of gaining new knge{Beinfordet al. 2015;
Crabtree et al. 2004)

Before commacing the research, | set out to find an appropriate research
methodology sirtar in principle to Artas a Mode of Inquiry, such that practice
would be an integral aspect of the PhD researchiiviitcademia, the
methodologies of practideased, practices, practicded research are specific to the
domain of doctoral research aretognised as methodoieg where art or creative

practice plays a significant part in the research.
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There is soméispute over the definitions of the methodologies; the &mts
Humanities Research Board (AHRB) defining practex®research as havirsg

significant focus ormreative practicé

Practiceled research is a distinctive feature of the research activiiguated
by arts and humanities researchers, it involvesdietification of research
guestions and problems, but the research methodtexts and outputs then
involve a significant focus on creative practice.

(Smith & Dean 2009: 47)

Candy defines praice-led research as a substantially differactivity from

practicebased research

If a creative artefact is the basis of the contrifuto knowledge, the

research is practicbased.

If the research leads primarily to new understandings about pratisce,
practiceled.
(Candy 2006: 1)

The PARIP(Practice As Research In Performance) research group acknowledges the

definitions are consted.

Practice as resedr (PAR) and practicbased research (PBR) and
'research through practice’, 'research bgtme!, ‘performance as researéh’
are conteted terms that resist close definition. Practice as research and
practicebased research airequently used inter@mgeably to suggest a

relationship of research between theory and pragtice.

" The AHRB became the AHRC, the Arts and Humanities Research Council, in 2005.
http://www.history.ac.uk/makinghistory/resources/articles/AHRC.html
8 http://www.bristol.ac.uk/parip/fag.htm
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At a conferenceliscussing the future of research involvirrggiice, Hann (2015)
recognising the issues concerning definitions, suggests that anyffoesearch
involving praFWLFH VKRXOG VLPSO\ EH GHVFULEHG DV uSUD

Secondly, the move away from the nagrolitics of practice
as/through/based/led wa SDUWLFXODUO\ ZHOFRPH uSUDFWL
me. It focuses on the wider issuesatet! to how researcheskare, apply and

critique knowledge borne of practiee.

, XVH WKH WiHaséel nesaiOF WQ PMMAKLY WKHVLVY WRIUHIHU WR
have adopted, though at the same time the research methodology has been informed
by the lterature on practicked and performative research (Haseman 2006) and in

particular,Practice as Research in the Aftdelson 2013).

In the next section | descril@w the practicdbased research amalgamates a number

of guiding principles derived from tHigerature.

3.1 Practice -based Research

The research began in December 2011 with a proposal to research the concept of
scalable interactive theatre, which wowldmbine audio visual game engine
technologies with natural interfacing using voice and gesture.ifitial proposal did
not commence with a set of research questimissead as Nelson suggests, it

described a lie of inquiry.

| prefer to ask forthe (FFLILFDWLRQ RI D pUHVHDUFK LQTXLL
guestions typically imply answers and, in@r HYRNH SHEKIBSY pWKH
PHWKRGY LQ ZKLFK GDWD OHDG WR WKH UHVROXW
(Nelson 2013: 30)

9 https://futurepacticeresearch.org/2015/07/28/pracimattersargumentsfor-a-seconewaveof-
practiceresearch/
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Thebroad remit of the inquiry resulted ing practicebased research exploring a
number of theoretical areas including improvisation, mestiality, gender and
identity, and the nature of the uncanny. As describ&thipter 2theory on
intermediality and performance provided a grounding framework for the research,
whilst theevaluation of thgracticebased resarch led to the inquirgecoming
focussed and informed by theory on virtual embodiment arfdrpeative

interaction.

Edmonds describes the trajectories of a pradtased inquiry, involving journeys

through the processes of theory, practice and evatyatiting examples wher

theory drives the practice and vice versa (Edmonds & Candy 2010 tase of

this researh, there were times when theory informed the research, whilst at other

times, theory emerged from the practice. The interweaving betiveery and

practice tookhe form of an iterative and interdependent cyclical process; to use
NHOVRQYV WHHRUQ PQRGBJSUWKWLFH EHFDPH SLPEULFDWI
(Nelson 2013: 61).

7KH FRQFHSW RI WKH p(PE R @GtLdét@nsd] dimgret frobitée YH 7 XU Q
practice whilst the practice it emerged from was informed by theoretical ideas

derived from the literatre on performative interaction and virtual embodiment.

$ ZHEVLWH pNLQHFWLF QHWY ZzDV FUHDWHG WR GRFXP
HMUBDVUHRFK EORJY askh énKneDdiaW, iHeGording the research journey as it

evolved overitne. A summary of theasearch journey is presented at the end of the

thesis in sectio®.4 and an offline archive of theebsiteis included in the form o&

ZIP archive with the thesis!®

The next section describes the research website and ttenshap to practicdased

methodologies.

10Via /kinectic.net/index.html in the accompanying ZIP file archikiectic.net.zip
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3.2 Research Website

JURP WKH RQVHW RI WKH UHVHDUFK D ZBsEVLWH uNLQ
repository for theasearcHindings, using the Content Management System,

WordPress. The structure of the websw¥elved over time embracing two key ideas

from the literature on practideased research, an artistic audit and a research blog
documentng the time based resehrpratice incorporating videos, images and text.

Haseman (2016) contrasts the familiar quanve and qualitative approaches to
evidence collection inherent in traditional PhD research methodologies with his
SURSRVDO WRPFP MWLSHHU UR V éldgy)deeHguireld: \(HEdRGan 2016: 6)
below.

Quantitative Research | Qualitative Research Performative Research
“the activity or operation | refers to “all forms of expressed in

of expressing something | social inquiry that rely nonnumeric data, but in
as a quantity or amount | primarily on qualitative forms of symbolic data

— for example, in data...i.e., nonnumeric | other than words in
numbers, graphs, or data in the form of discursive text. These
formulas” (Schwandt, words” (Schwandt, include material forms of
2001: 215). 2001: 213). practice, of still and

moving images, of
music and sound, of live
action and digital code.
the scientific method multi-method Multi-method led by
practice

Figure 6: (Haseman 2016: 6)
The description of the data types inherent in performative research inspired the
creation of the resedravebsite to record thgrogress of the research as a
multimedia research blog and act as a repository for the rbéd@adings with video

examples and textual analysis of other practitioners and related research.
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Haseman stresses the importance of @nU W LV W L F DxXdBritéktlalis®thie U G H
research practice alongside other works and practitioners.

As researcid UV p S UiDis-asseitibl fhey reach beyond their own labours
to connect with both earlier and contemporaneous productions which
contribute to the overallesearch context for their work.

(Haseman 2006: 8)

On the research website, the audit takesform of pages displaying an historical

and contemporary context to the research, video examples of related performative
works and reviers of performances andarks | had witnessett.

With reference to the theoretical framewdResearch Contex@hapter 4Research
Contextpresents the artistic audit througtaenples of intermediaheatre and
performance and contemporary praotiers.

The research blog archives tweitiyo datestamped posts describing the evolving
research practice, from the first prototype in November 2013, through to an

experimental publiperformance in April 207 2

The research website proved to be a useful research tool and informed the research
methoalogy. Recording the progress of the research, the blog acted as a sounding
board, whereby | could revisit previous posts and appraisetmvesearch had
develged ad how it might develop in the future. Maintaining a blog gave a voice
and presence tog¢tresearch, the process of writing posts providing a means of

reflection and helping to clarify the research process.

Nelson regards cidal reflection as ess#al in the process of rigour in practice
(Nelson 2013: 27), taking time out to assess theoous of the practieeased

research rather than continually making. The ongoing process of continual

11 http://kinectic.neresearckoverview/

or offline via /kinecticnet/index.html in the accompanying ZIP file arahkinectic.net.zip
12 http://kinectic.net/category/researblog/

or offline via /kinectic.net/index.html in the accompanying ZIP file archiigctic.ret.zip
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documentation and the ability to @&ss the research at atiye supported the
process of critical reflection.

The addition of a tag cloud to the webstebles a ncehinear, heterarchical method
of accessing posts according to content. The size of each tag indicates the presence of
majorand minor research togi@ndprovides a rich overview of the research

content, illustrated in the screen shot belBigure7: Researchay cloud

TAGS

co-location daz 3d studio dixon
double embodiment enactment face

tracking gaming gender gesture
glitches immersion IMprovisa-
tioninteractioninterme-
diality jo scott kinect iincoin [ V€ make-
human mikumiku mocap navigation
par participation perfor-
MaNCe performative research per-
sective physics p| aY popupplay practise

praxis projection projection mapping pl’O pS real'

ism shana moulton speech tracking two per-

formers UNCANNY unity Vis-
ual feedback workshop

Figure 7: Research &g cloud
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The websit& includes a technical section seribing Kinect software and
applicationsi* a reference section on practicased researcfi,and a section
describing the doctoral trairg centre'® detailing an internship, conference papers

and research writings.

3.3 The Research Pl atform

In order that actal practice could begin, it was necessary to create a technical
platform on which to carry duhe practicebased research. The early vision of a
scalable interactive theatre platform was refined through technical research ihto wha
wasfeasiblegiven thePhD constraints of available time, skills and budgets-tiQ#f

shelf, readymade solutions we sought to ensure time could be spent on practice
based research rather than becoming overburdened by technical and programming
demandsThe naural interfacingof gesture and voice control made possible by the
readily available and affordable gamingearitice, the Microsoft Kinect, appeared

ideal for the project. Open Source softwaand an online Kinect hacking

community® provided resorces fa creative softwee applications, technical

solutions and developmental support.

Sectionl.l, The Prototype Augmented Stageesented an overview of the research
platform, whilst its developnm process and technicdétails are described in the

account of the practieeased research in sectibr, Research Platform

13 Accessibleoffline via /kinectic.net/ndex.html in the accompanying ZIP file archimectic.net.zip
14 http://kinectic.net/theinect/

15 http://kinectic.net/practiceesearch/

16 http://kinectic.net/centréor-doctorattraining/

17 http://www.openni.org/

18 http://kinecthacks.com/
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3.4 Enactments

The research platform enabled research hypotheses t@alb@ted in the form of
dRFXPHQWHG PpHQDFWPHQWVY D WHUP XVHG WR GHVEFU
on video eitler involving myself, one or two other participaatsd possibly a small

audience

Enactments represent an open qualitative methodologyeithe performative at

are documented on video and audio recordings made ofespuld discussions by
the participats. The recordings were then analysed through repeated listening,
watching andaking notes to draw out key experiences and observatiads by the

participants

The practicebased research provided a mechanism for generating evidence in the
form of dowmented enactments. The iterative process of developing and
implementing the emments drove the research inquiry forward, revealing new

potential research dirBons whilst also raising research problems.

Haseman (2007) suggests that research proldambe solved through practice:

Practitioner researchers do not merelWW KLQN"~ WKHLU ZD\ WKURXJK
SUREOHP EXW DBWKHU WKRHD I SBIVROXWLRQ
(Haseman 2007: 147)

Section5.9describes a research problema@anteredduring the process of
evaluating performative interactioA solution to the problem was found through
practice. The design andauation of further er@ments demonstrated that a first
person perspective is more effective in enabling performatieration than the

previously used secorgkrson perspective (sectibrill).

Video recordings of the entmeents were posted on¥ouTube and archived
alongside textuanalysis and documented observations as a serieseo$tamped

entries on the research blog.
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The documentation methodology resonates with the notion of performative research
proposed by Heeman (2006) where hesasts that not only should the outconoés
practicebased research be presented in the apptemymbolic media, but that
presented media the research.

The symbolic data works performatively. It not only expresses the research,
but in that expressiomecomes the research itself.
(Haseman Q06: 6)

And further:

People who wish to evaluate thesearch outcomes also need to experience
them in direct (cgpresence) or indirect (asynchronous, recorded) form.
(Haseman 2006: 4)

The blogwith its video recordigs of enactments performs the functiofs
expressing the research and providing a meangher®to evaluate the research

indirectly.

Chapter Horesents an account of the practiesed research antbkes use of the
blog pasts and associated videos as evidence of specific findings in the form of {n},
where n $ thenumber of the blog entri.he research blog is hosted on the

kinectic.net research websaead accessible offlifé

19 Via /kinedic.net/index.html in the accompanying ZIP fdehive, kinectic.net.zip
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Chapter 4 Research Context

This chapter contextualisehe researcWwithin the literatureby presenting a
overviewof intermedialtheatre and pesfmanceandexamples of contemporary

practitionerghereby proiding an Zartistic audit +DVHPDQ.

Sectiond.1links the cmcern of intermediality presented in the theoretical framework
with examples ofntermedial pactitioners, whilst the examples of contemporary
practitioners presented in sectibi2 relate tothe two coe theoretical concerng o
virtual embodiment and perfmative interaction.

Section4.3 contextualises théheoretical concern of performative interaction through

referencing a previous practipeoducing interactive artworks

Sectiond.4identifies the research gdprough areview of theliterature survey and

thepresented examples

4.1 Overview: Intermedial Theatre and Performance

The literatureoffers acomprehensive analysis of historical and corgerary
examplesof intermedial theatrand performance, specificallgtaging the Screen:
The Use of Film and Videa iTheatrg(Giesekam 2007) anidveness on stage:
Intermedial challenges in conteamary British theatre and performan¢&eorgi
2014).Theauthorspresentand anlyse a range ofntermedialpractitionersincluding
The Builders Association, Forced Ententaient, Forkbeard Fantasy, Robert Lepage,
Station House Operdpsef Svobodd.aterna Magika an@ihe Wooster Group

Georgipresentser suvey througha theoretial framework on intermediality
framing her examplesrbm a perpective of liveness and mediian, whilst Giegkam
presents each practitioner as a cadywithin thecontext of film and video in

theatre.

46



Georgi acknowledges intesdiality is a contestecbncept and its definition ranges
from very restrictd notions to%n almostll-embracingserse of universal
intermediality” Georgi2014:24).

The outcome ofieneralisediefinitionscanresult LQ DQ 3XPE URaep@Ry WHUP '
2005 45)where anytheatreproductionstagingmediamaythen be classified as

intermedial.

In the case of theatre for arple we would have to ask if any and all use of
film, video or even slide projections is a defining factor of an intermedial
approach

(Balme 2004: 8)

Numerousjf not most contributors to the discussion adhera standard
formula: "theatre + (other) edia = intermedial theatre'.
(Boenisch 2003: 35)

| suggesthat theaboveclassificationglefinemultimediality, 3vhere there are many

meda in oneand the samelgect” (Kattenbelt2008: 20) rather thanntermediality.

As noted in the theoretical framewkoGiesekamand Kattenbelt distinguish

intermedidity from multimedialityby WKH SUHVHQFH RI SH[WHQVLYH LC
between performer @imediaGiesekam (200B)and 3P XW XDO LQIOXHQFHYV E}
P H G (Kattenbelt2008: 20)

An earlyexample ofanintermedial practioneris Josef Svoboda (192@®002)who
combined film and performance in such a way that they became interdependent on
eachother In 1958,Svobodashowcased a production witlrector Alfred Radolat

Expo 58 in Brusselsombiring thelive action of presenters, musicians and dancers

with filmed segences.

The play of the actors cannot exist without the film, and-varsathey

become one thing, asthesis and fusion of actors and projection. Moreover,
the same actors appear on stage argkes¢iand interact with each other.
(Jones &Unruh1992: 105)
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A contemporary figurén present day theatresingmediatechnology as a mearof
theatrical expressnis Robert Lepagewho in 1994 founded tht@eatricalcompany

Ex Machina.

Ex 0D F KL Q Dife/tearty beleVés that the performing atttance opera,
music xshould be mixed with recorded artfilmmaking, video art and
multimeda. That there must beartings between scientists and playwrights,
between set painters and architects, and betwéstsdrom Qébec and the
rest of the world®

In Intermediality and Spectatorship in the Theatre Work of Robert Lepagauthor

presets a comprehensive inteedial perspective and analysis of thieermedial

strategies used Hdyepagein his solo worksIn her analysisf intermediality,
Albacanenmphasiseshe importance of the spectatoFORFDWLQJ WiH VSHFWD
observer at the cerof the intermedial ph@ R P H(@IBacan 201687).

Section2.1of thetheoreticaframework refers to the3 W U L $BedoméndhHR |
interdependent relationships between performer, mediawidncan intermedial
productionsBoenischemphasis intenediality it is not simply the staging of media,
butis essentiall}concerned with performaacmedia relations artie makingof

meaning.

Intermediality.. is an effect performed-oetween mediality, supplying
multiple perspective and foregrounding theaking of meaning rather than

obediently transitting meaning(Boensch, 2006103)

The suppying of multiple perspectives and the making of meanidgetween media
is exemplifiedin the work of ompanies such as the Builders Agation, The

Wooster Grap and Forced Entertainment

20 http://lacaserne.net/index2.php/exmachina
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The Builders Associatioripunded in 1994, produces theatripatformances with a
social and political edge. The company performatively stage a range of multimedia
technologies made visible in a se#fferential and deonstuctivist manneto make

the audience aware of the teclogies responsible for any theatricahgic.

'LIRQ OLNHQV WKLV PRGH RI LQFRUSRUDWLQJ PHGLD L
The German playwright Bertolt Brecht (1838956) created a form ohéatre where

through theatrical devices, for examplgeaformer directly addressing the agmnite,

the audience were made aware that they were watching artifice. Brechtian theatre

went against the classical theatrical Aristotebambramatic tradition ofeducing the

audience into a state of suspended disheli

Brechtian theater and deconstiuetpostmodern performance styles unite in
theirsefFFRQVFLRXV 3VWHSSLQJ RXWVLGH™ RI LOOXVLF
framing all actiorwithin quotation marksDQG LQ H[SOLFLWO\ :DQQR.
intentions, like a stageonjuror before a trick.

(Dixon 2006:347)

The Wooster Groygounded in 1975also use technologp complementheir
SRVWPRGHUQ WKHDWUH 3FRQV VéseXélamena..Jound VVHPEOD
materials, films and videos, dance and movement, "W D FN ¥ RRastyl® J -

similar to hat of The Builders Associatiortheir approach is also Brechtian, theieus

of technology is not to create a seductive illusion buttertechnology to be visiy

present with the actokgho provide multiple perspectives througldialectic of

dialogueand commentary.

Forced Entertainment founded in 1984, include a range dianie their productions
with which the performers enter inteatbgue with, their prodctionsexploring
complexrelationships between media, performers and audiéfeightening tie role
of the spectator in the intermedial relationshiiyg audience is tén treated as

witnesses or voyeurs (Georgi 2014: 184).

21 https://vimeo.com/thewoostergroabout[aceessed 9/7/2019]
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The wok makes a strong link bgeen form and content, reflecting our belief
that the form of a projectthe kind of experiece it presents, the contract it

makes with its audience and hatis aninseparablend significant part of its
meaning??

Theabovepresated an overviewf intermedialpractitionerswhere heir
productions aligrio the definition of intermediality giveim the theoretical
framework The next section presents a selection otemporary practioners
addressinghetwo coretheoreticakconcernsof virtual embodirent and performative
interactionwithin the theoreticalramework

22 https:/ivww. forcedentertainment.com/abo[dtcessed 9/7/2019]
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4.2 Contemporary Practitioner s

This sectionpresent examplef contemporaryractitioners whee worksaddress
the theoreticatoncerns ointermedialityand performance (IP)virtual embodment
(VE) and performative interacin (PI). Abbreviations of the represented theoretical
corcerns are included in the title of each example.

Many of the examples presented here | haetsomlly witnessed, whilst other
exampleselevant to the researetnethrough researching contemporary practitioners
whose work is available online. The incluisiof performative works that have been
witnessedive or online substantiates the artistic audit and is in keeping with

3W U D Q VIR ludrdiu@ereViel lt@a more layered and rich analysis of the

contexts of practice within which the performativel e UFKHU RSHUDWHYV’
(Haseman 2006: 8)

4.2.1 Tony QOursle r, Sculptural A rt: VE

| have withesse@urslerfV ZRUN RQ QXPHURXV BRdghife¥¢foR@V DQG K
distindive style of projecting videos of talking faces onto the heads of small dummy

like figures?® The work represents an example of virtual embodirriteis clear the

figures areinanimate doB, yet the facial projecti@accompaniedby audio of the

charactes talking embodies the dd| bringing then to life in an uncannymannerl

use the term uranny here according to the definition put forwdtd -HQWVFK SGRXE
DV WR ZKHWKHU D OLIHOHVV REMHFWIMIB). QRW LQ IDFW

23 http://tonyoursler.com/
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Figure 8: Troubler (Oursler 1996

Video projectiorof imagesontothreedimensimal objects such that there is

coherencdetween the projeet imageand theobject, LV WHUPHG PSURMHFWLF
PDSSLQJYT D W H RheQradicdbhsEavrés@hlirQthe realisation of virtual
embodimentln asimilar manner to the effect described hehe projedion of a

virtual character onto the body of an actor wearing a white body suitqasalu

sense of the uncanny in those wésiagthe virtual embodnent. The evocation of

the uncanny is described in secf{@dlin the account of the practid®msed research.

The followingexample of performative interaction illustratas effectiveness of

projectionmapping when combineditl live peformance
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4.2.2 DandyPunk , Recorded P erformance : IP, PI

'‘DQG\3XQN D PXOWLIPHGLDBWUVYRY™ XWLOLVHV D FRPE
mapping, preecorded material and tightly clemgrapled performancé* The work

representsan example of intenedialty in that there is extensive interactibatween

performer and medid he performer egages and interacts with projections of virtual
characters andrtefacts, whictappear to respond to thernpormer thereby

conveying aparentagency to the aueince Thework is presented as video

recordingsof live performances, the imageslow illustrating theparticipatory and
expressivenature of the performative interactiooisthe Dandypunk characteritiv

the projections

The firstimage}Figure9| a screenshot from the worke Alchemy of Light

(DandyPunk 2012) illustrasea virtual figure that jumps and is cautdrtding into a
real book by the performer.

Figure 9: Alchemy of Light (DandyPunk 2012

24 http://www.adandypunk.com/
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Figure1Qjis a screenshot fromagineers in Exil§DandyPunk 2013 live

rendering of a conceptual idea for a graphicygelling performance set ingallery

space. The image illustrates the parfer @peaimng to paint on aanvas with a

glowing paintbrush, the projection of glowing and dripping paint aligning weh th
PRYHPHQWY PDGH E\ WKH SHUIRUPHUfV SDLQWEUXVK

Figure 10: Imagineers in Exile(DandyPunk 2013

The wok of DandyPunk illustrates prmative interaction witlprojectedpassive
media, requiring rehearsal and choreography dieiotro create the illusion of
apparent agencyl.he witnessing oapparenagencywith the projected media
heightenghe Plausibilitylllusion (Psi), 2he illusionthat what is apparently
happening is really happening, in spite of the sure knowledge thatat

(Slater 2009: 8).
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4.2.3 Willow , Performative Music V ideo: IP, PI

Theconveying of agencylustrated by the work obandyPunkhas paallels with the
projecton mapping pop prom8weateiby Willow (Willow 2012). Here an actor

performs on a white sethto which videos are pregted onto the floor and walls

Image capture$rom the videcareshown inFigurelllard illustratethe actometting

up from a bed then appearing to walk through the bedroom, down stairs, out of the
houseand then taking a subway train. The actor walks on artriflaat a speed
synchronised withthe moving backdropresulting in arllusion of the actowalking
through various scenesdditional gestures enhance the illusion of the actor being
immersed ira virtual sethe moves to open a door and walks into tket noom, his

legs move up and down in time to the videakdrop othedesceding stairs.

Figure 11. Sweater(Willow 2012

The work is intermedial in that there istemsive interaction between media and
performer.Performative interaction is expressive and through rehearsed
choreography, the virtual ssography appears to pesd to participatory
interaction, thereby conveying agenByojection mapping onto thireedimensional
backdropcreateghe illusion of the aor being physically located and participating
in a threedimensional virtuaWorld, thereby enhancinghe Plaugbility lllusion
(Slater 2009: 8).
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4.2.4 Shana Moulton , Performance : IP, PI

The liveintermedialpeformance work of Shana Moulton represents another
example of performativateractionwith virtual scenographyoften for surreal and
comic effect.

In 2015,1 witnessedwo performancsby the New York performer Shana Moulton

at Primary in NottinghamMoulton uses projections and live performartaeell

stories abouher alter eg&ynthia, a hypochondriac woman who undergoes strange
and sureal journeys through heeal and imaginary illnesses.

6KDQD 0R XOW RigWrkSsticddsefulli? iiliseddeo projections to create
engagingand darkcomical performance. The technology is minimal, her work
relying on careful scripting, choreogtapand the preparatiorf visual material such
that she can convincingly interact with the-peeorded material toonvey apparent
agency creatng illusions where the real and the virtual intertwine.

Figure12| belowillustrates two imagedrom the canmissioned performance,

Multiple points in this crude landscap the first image Cynthia jsrojected as if
she were sitting on the physical reelirchair. In tie second imagehe recliner lifts
and Cynthia is projected risingto the air and leavinthrough the stained glass

skylight.

Figure 12: Multiple points inthis crude landscapéMoulton 2015)
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Moulton uses a thnique of performing with the virtual as if it were real, creating a
sense of ergpgement with the work dke live realworld performer appears to-co
existwith the virtual scenery. There is a dynanmterplay at workbetween

0 R X O VéBp@ssveerformative interactionwith the virtual scenography and her
fabricated responses tcethiirtual scenography dsit were real.

Moulton often interacts with the virtudr comic and surreal effect. Ihé image

below]Figurel3| Moultonattempts taonvincethe spectats that she is climbing a

tree. /s the projeted imagery moves dowrands and in sidewaysepsMoulton

expressivelynteracts as if shevere usinghandholdsn order to climb the tree.

Figure 13: Whispering PinegMoulton 2010)

In|Figure14{ bdow, illustratesthe comwveyingof agency withMoulton performing

with the projectionattempting to dust virtualbjeds, whichappear to fly awayn

response ther actions.

57



Figure 14: Whispering PinegMoulton 2010

The scenaos Moulton conveys areomic, yet disturbing, as if the projected world
inhabited by Cynthia is out of atrol with alife of its own and able tmteract with
WKH pUHDO ZRUOGY RI KHU OLYH SHUIRUPDQFH

The work is intermedial in that there isveo-way relationship and interdepdency
between performer and media. Moulton performatively interacts with the media
orderto convey agencyqut inturn, her performativeesponsesonveya relationship

of mutual affecwith the media.

4.2.5 Forkbeard Fantasy , Performance : IP, PI

Forkbeardrantasy is a British theatre group founded in 1973 by three brothers

Simon, Chris and Tim Btten. In 188 | witnessed the performané¢ého Shot The
Cameramanwhich utilised a technique of blurring the real and the virtual sinmlar

principle to 0 R X Oswark) flescribed previouslyhe BrittHQY FRLQHG WKHLU
W H F K Q LCrossingthe Qelluloi®ivide fwhere action would take place between

live performers and film such that there appeared a blurring between being able to
distinguish the difference betwedive and preecorded performané@ Their trick

being to act with the recorded film materal if it were real, talking with and

25 http://www.forkbeardfantasy.co.uk/useoffilm1ph
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performing with projected characters as if they were actually live and present in the

here and now.

Rehearsal, timing andhoreography were essential in creatipgctator engagement

when performing with the preecoded films. The spectator was awaret tifey

were being tricked, that the film wasrecordingand the projected characters could

not actally hear or respond tibe live actors even though they apparently did.
JRUNEHDUG XVHG WKH p&id éffeck hdéx hGnourbeigyoffa U FRP
English eccentric style, sharing commonalities with Monty Python and the Goons, as

illustrated inFigure 15(below.

Figure 15: Colour of Nansensg(Forkbeard Fantasy 2009)

Forkbeard productions emphasise a dynamic interplay between media and live
performanceTheir workis intermedial, where there extensivetwo-way interaction

between performance and med?@rformativanteraction is expressiveften for

comic dfect, whilst agency is conveydtiroughrehearsed choreography with pre

recorded media7 KH p3ODXVLELOLW)\ a@niwhHgR @dhipulatesiO D\ I X O O\
creatng surreal scenarios of performative interactiathwirtual scenographylhe

interplay betwen actualvirtual, real and fabricatedesults in an engagg

experience for the spectator:
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Spectators enjoy recognition of the edgenaein the actual and thétual,
the real and the fabricated.
(Lavender 2006: 65)

4.2.6 1927, Animati on and P erformance : IP, PI

The relatively new copany, 1927, share similaritiegth Forkbeard Fantasy

combining live performance and music with projected aniom creating more of a
fary-WDOH DPELHQFH WKDQ WKH VXUUHDO VODS GDVK H
productions. 192Wwere founded in 2005 by aninsatand illustrator Paul Barrigind

writer and performer Suzandendrade?® | have not yet witnessed their vko but

video material ad photographic imageisuggesthat they successfully blend live
performance and animation ancaptivating and engaging mannEneir projected

sets combine hand drawn animated backdvaislive performance, as illustrated in

Figurel6below.

Figure 16: Golem (1927 Theatre Company2014)

26 http://www.1927.co.uk/
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Through expressive performative interactith the virtualscenographythe actors
convey agency tthe audiencgllustrated inFigure17|below.

Figure 17: The Animals and Children took to the StregtE927 Theatre Company2010

The theatrical examples presented albibustrateexpressiveperformative
interactionwith prerecorded pasve virtual scenographyrhe next example

illustrates an experimentaroduction where the virtual scenographteractively
respond in reakttime to the performers.
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4.2.7 Half Real, Augmented Theatre : IP, PI

Half Realis amurder mystery and experimentagmented theatrical prodtion
shown in Australia in 2011. The production was the result of collaboration between
PhD gudent Michael Marner anthe Border Projeg¢iacontemporary performance

ensemble

Half Realuses a combination of technologies to proéuan augmented stage
supporting performative interaction and audience participatidie augmented stage
combinesprojection mapping andomputergraphicsto producethe illusion of a
threedimensionaket The performers are tracked using the Kinéallowing the
projected contetto UHD FW WR DFW RMaMér e? &20H2P1H IQanibéers of
WKH DXGLHQ FIMJ frénBbtedcontrdl devigdo vote at key moments the

show anccontrolhow the murder mystery investigation proceeds.

Interactionbetween performers and tivirtual set is displayed in the form t&#xtand
graphics captions whidollow the performes as they move abouliustratedbelow
in|Figure18: Half Real(Marner2011)

Figure 18: Half Real (Marner 201J)
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The production deonstratesntermediality though | would argue it is an example of

wed intermediality Rather thamSH[WHQVLYH L QW HerfofmatlaRiQ” EHWZHE
medig interaction is minimalthe projected text simply folNaing the performers as

they move around on the augmented stllgdike previousexamplesthe performers

do not interat with the media to convey agency, nor do tpegform in reponseto

the virtualscenographyinstead, the augmented stage serves tia three
dimensionatheatrical set for the performance

Performative interaction with the projected texfggrcal | the text automatically
following the performers withowtny need ofxpressivdperformative interaction.

The next example illusitesvirtual embodimenthrough theprojectingof a human
form onto a performer and the use of choreography to cceatguency between
performer and projection.

4.2.8 Klaus Oberm aier, Dance Performance : IP, VE, PI

In 19981 witnessed.A.V.E(Digital Amplified Video Engine) creatdaly Klaus

Obermaieywhich utiliseda linearpre-recordedvideo projected onto a

choreographedancey Chris Haring illustrated below ifFigure19

Figure 19: D.A.V.E. (Obermaier 1988
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The performance v&a hypnotic and captivatimgelding of dynamic imagry and
body transformationsompletely spchronised with the movements of the dancer.

The projection ofan animatechumanoid figure onto theeshearsed choreography of
theperformer resuledin acongruece betweerlWKH SHU IR WBRAheTYV ER G\
projectedvirtual body The congruence conveys appdragency and body

ownership to the audience witnessing the virtual embodiment.

In a similar manner tthe conveying oagency though pesfmative interaction wit
passive mdia, the witnessed virtual embodimendduced is througthe congruence
ofthepeUI RUPHUYVY ERG\ DQG WKH. SURMHFWHG SDVVLYH F

In 2004, working incollaboration with Ars Electronica Futurelab, Obermaier
producedApparition, another work imolving prgection mapping and dandaut
rather than using passive media, the waskdinteractive medianabling reatime

interactionbetween the dancers and the virtual projectféns

Figure 20: Apparition (Obermaier 2004

| have not witnessedpparition, butthe video, image@-igure20| abo) and

descriptionsndicate thathe work no longer uses the projection of human like forms

27 https://www.aec.dfuturelab/en/project/apparition/
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incorporated inD.A.V.E, but instead, the pjection of abstract coputer graphics
generated in redglme inrespd VH WR WKH GDQFHUVY PRYHPHQWYV

Both examples arintermedial with a high level ab-relation and mutual affect
between performance and mediathe first example, the media is passare the
expressive pedrmativeinteraction igperceivedwnhilst in the second exampléhe

media is active and perfmiative interaction isctual.

4.2.9 Anarchy, Interactive Dance : IP, PI

| withnessedSeventh Sensa performative dance work by Anarchy, a Tanese

dance theatre gregat World Stage Design, Cardiff 2013. The work combines dance

with the projection of interdive graphicsthatU HVSRQG WR WKH GDQFHUVY
creating a dialogue between the liwtian and the virtual scenography.

Figure 21: Seventh Sens@\narchy Dance Theatre 2013

Theprojectionson thestagefloor, back and sie walls,produce the appearancgé

the dances performing in a virtuahreedimensionabpace illustrated above in
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Figure21] The illusionis similar in concept to thatsedin the pop prom&Villow,

shown insection4.2.3

Performative interactiobetween live action and the responsive computer graphics
was used to great effect; thietual scenography shihg in response to the dancérs
movementsonveying agengyenhanced by the appar¢hnteedimensionaty of the
augmented stag@&he work is ighly intermedial demonstrating extensive interaction
between media and performers, whperformative interaitin is expressive and

actual.

4.2.10 Myron Krueger, | nteractive Art: IP, PI

An even earlier exampl® | HQJDJHPHQW ZLWK WKH YLUWXDO LV (

Videoplace which | witnessed in 1989 at the Exploratorium, San Francisco.

A feature ofVideoPlaceand shared ith this research is the use of the seepatson
SHUVSHFWLYH RU WKH KRUHGHQMDIWLRRUR HW KH WHRL WK |
participant/perforrar. This perspective enables the participant to view themselves as

observed, rather thahe firstpersonperspetive commonly used in VR and video

gaming, where the participant is situated as obsésedion|2.3.3.

Myron Kreuger is often regarded as one ofdh#ing-edgepioneers of interactive
video art anatreated his own intertice technologies in order to realise his playful
vision. Participants would sterin front ofa projection screen and could interact
with a variety of illusions simply by body gesture. This work using the body as the

interface preedes the invention of &Microsoft Kinect by almost thirty years.

66



One of the work<ritter, illustrated below ifFigure22| | remember stbeing

particularly effective.

Figure 22: Critter (Kreuger 1989

A virtual creature (te criter) a simple animated line drawing, would walk around
the outside othebody, projeatd as a silhouette on the screen in frorthef
participant It would try and walk to an extremity, such as the tipghefingers;it

could even pickdit up and movel from one arm to another.

The work is highly intermedial, demonstrating extensiverattion between media
and participant. The presentation of the work contextualizes the participant as a
performer when witnessed by spaors. The conveying @fgencyis actual in that

the media is active, and performative interaction is expressive.
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4.2.11 Analysis of Selected Works

The above examples illustrated a rangéhefworks demonstriaig intermedial
relationships between media, perf@r and audiencén the following analysis, |
referto thetripartitediagram presented in the theoretiftamework shown again

below|Figure23: Intermedial Relations

Figure 23: Intermedial Relations

The examples of Dandypunk, Willow, MoultoRorkbeard-antasyand 1927 all
hawe a directedntermedialrelationship from performer to medianveying
perceived agency withassive meai. The relationship is firectionalin thatthe
intermedial relationsp between performeand media is of mutual affectvith the

performer respondg to the media content.

All the intermedial performances are live and witnessed by ae@celiexcepior
themediated works odDandypunk and Willowtecorded on videand witnessed

after the event.

In theexamples, performativiateraction is expresse andthe Plausibility Illusion

can be seen to axploited for theatrical, comic or surresfect.
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The works of Oursler and Obermaier illustrate virtual embodimsing projection

mappingof virtual humanoid figuresnto p U Bbdd@s be itthe bodyof aperformer

or the body of a dollThrough the congruence of highly choreographed live

performance and the projection of an animated virtual b @ HUPDLHUTV " $ 9 (

production conveys body ownership apparent agency

Theworks of Half Real, Ob@naier, Anarchy and Kreuger employ actual interaction
with active media rather than perceiveteraction with passive media employed by
the majority of the examples. In geexamples of actual interaction, the media
content is of graphical form, eithetext or abstract graphics

The next section describes a previous practicdingeateractivenstallations and
further informs the research contextaminingperformativeinteraction with active

media.
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4.3 Previous P ractice

In thissection| presenexanples from a previous practice creating interactive art
installations designed to engage pdpantsthrough unencumbered interaction using
their body, rathethanvia a hardware device such as a joystidke presented
artworksexhbit technical and congeual similarities to thosemployedn the

research:

x HumanComputerlnteraction(HCI) is redised throughunencumbered body
sensingenabing participantdo interact with thertworks usingody
movementand gestures

x Projection is used to display reéime computergeneratedmagery

X The works are designed to engage the gpetintand spedtors through a

combination of mimesis argerformativeinteraction

In theresearchunencumbered body sensiisgealisedusingthe Miaosoft Kinect,

in contrast, the artworks use electric field sensing or image recognition technology to
locake and trak the body.Theartwork imageryis generatedn reattime using the
computerSURJUDPPLQJ Ovhitibhebedeargh&ifabe Unitygame engine

to generatéheimagery

Both theresearch and the artworks sham@milar conceptual interest the ceation
of engagng interactive digital media contewith participans witnessed by
spectatorsA significant difference itheresearchd the change of role fno

participant to performer. Through interacting with an artwork witnessed by

spectators, a pacipant unwittinglytook on the role of a performere&ion2.2

notes that in the HCI literature, the pubkitnessingof participant interactiorwith
digital mediaLV WHUPHG pSHUIRUPDWLYH LQeéEddJihEWLRQ 1
researchperformative interactiors used to descréthe situation whera performer

interacts withdigital mediabefore an adience.
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Interactionand mimetic imagergreate enggementvith the artworksand inthe
research. Meimagerydisplayed bythe game engine employedthreresearcloffers
a higherdegree omimesis through visual realisthan the abstraccomputer
graphcs generatedn the artvorksthrough programmingn contrast tdheresearch,
programmingenabled th@rodudion of behavioural realism, where th@eractive
dynamics ofcomputergeneratedyraphicsemboded mimetic qualitiesof life-like

movement andf responsiveness

Mimesis, to mimic or imitate, describes the copying of behaviour from one form to
another, or the fijective bestowing of a feature from one form to anotkémesis
invites theviewer of an artificial life worko construea digital simlation as

appearing to éalive or sentientits behaviour or appearance bemgnetically

similar to something alregicknown or experienced.

Walter Benjamin describes the ploenenaof perceiving similarityas the
MPLPHWLF IDFXOW\T

Nature produces singitities; one need onlyink of mimicry. The highest
FDSDFLW\ IRU SURGXFLQJ VLPLOD Ud sedity KRZHYH
similarity is nothing but a rudiment of the @powerful compulsion to

become similar and to behave mimetically. There isqg@smot a single one

of his higher functions in which his mimetic faculty does not play a decisive

role.

(Benjaminl1979: 720).

The visual design and interactive dynamicshefvirtual characters usedtime
prototype augmented stage are subject to tineetic faculty, by myselés designer
and their perceivers, the audience and performers. One afghgexamined dung

the research concernesaluating the effect of diffang visualrepresentations of the

virtual character on performative behavigbr8(3. The dynamic behaviour of the

character alsinfluencesmimesis;the projectedcharaterappeaing humanlike

whenits movementsnatchthose of the performer.
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When the visuatepresentationsf the human form or its dynammovements are
almosthuman but not quitethere is the possibility afreating essense ofinease in

the spectatorWhen mmesis approaches the depiction of human qualities but do not
quite get it rightjt creaesa sense of the uncanmwhere the porayed human like
characer appears to oscillate between sometfamgiliar and alive, osomething

unnaturalandzombe-like. Section5.4idescribes how thencanny emergeds a

potential research strajy@ferencing the literate on the subject.

Mimesis, projection andnencumbered interaction are qualifiestuing in thethree

artworks: tle Mimetic Starfish(2000),Biotica (1999)andAlembic(1997) The

artworks werecreated whilst a research fellow in the department of Coenp

Related Design ahe Royal College ofrt (19952001) The research methodology
XWLOLVHG uDildinDlV DKPIRIGIHURUW SUDFWLFHY DFWHG D
research, similar in principle to the practlz@sed methodologysedin theresearch.

My interest was in th creation ofinencumbered participatory experiences in
HOLUWXDO 8Q5HDOW é ah\afiernative patadiym 6 BheSixulatizn of a
&DUWHVLDQ PUHDOLW\Y S & mhemret lhaniesta@ndsthBQ G JDPLQ.
approachwas the interactive imallation Alenbic, named after an alchemical term for

distillation vessel.

28 Archived Virtual UnRealities websitdattp://www.mimetics.com/vur/index.html
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Figure 24: Alembic(Brown 1997

Alembig illustrated above 1r|>Figure24 combnedunencumbered body ssing,

projection and ta reattime generation of simulated matter to create a participatory

space where viewers mograround the central projection could change the

temperature of the simulated alembic to melt and shape viratsm

ThevirtualmatteU S U R JU D P P H (esénfzdia&fiysitsiEigiulation of particle
dynamics incorporating parameters of friction, giyaand energyThrough electric
field sensingZimmermanet al. 1995)four aerials at the corners of the work
erabledthe location of pdicipantsto be detectedParticipants moving around the
installation altered the simulated temperature of the virhater resulting in the
production ofmimetic qualities associated with the dynamics of the four alchemical

elements, earth, fire, air @hwater.

Interaction wa participatory and agency conveyed through the dynamic

responsiveness of the simulated matter

73



The second projecBiotica (19971999)investigatedmmersion, emergenand
Artificial Life (Brown & Aleksander 2001)T'he Biotica installationdifferedfrom

Alembicin being asolo experienceillustrated below ifFigure25

Figure 25: Biotica installation, (Brown 1999

The installation used two back projected polarised projeatmigpassive polarising
glasses to create a 3D stereoscopic illusion designed to immerse the participant in a
threedimensional woud of artificial life. Participants used their arms to navigate
around the world, the interaction being realised by the séaugrie field sensing

ued inAlembic
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Figure 26: Biotica screenshot (Brown1999

In a smilar manneito Alembig rather than through visual appeararibe,dynamics
of theabstracted graphics of thdificial life (A-Life) creaturesvere used to

mimetically convey lifelike movemenand behaviouEigureZG above,llustrates

the abstract qualities of the-lAfe creatures.

Interaction with the work was essentially navigatiooatatures respondingare to
each other tharhe virtual presence of the participargsuting in a lack of
conveying participant agency thithe simulated Aife creatures. The tid project
theMimetic Starfishwas createavith the aim ofclearly conveyingparticipatory
agency through the dynamiesponsiveness and hfike behaviour of an ALife

creature.

TheMimetic Starfishpremieredn 2000 at the London Millennium Dome and

illustrates the use of mimesis and gestural interaction to create engagement with

participants ad spectatorgrigure27|below,illustrates multiple participants

interacting with theMlimeic Starfishduringanexhibition fEmocoa Art.ficialflin
Brazil, 2012.
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Figure 27: Mimetic Starfish(Brown 2012)

TheMimetic Starfistrepresents an example of how pariatgry engagement with

the virtual can be fostered thrduthe engineering of lifike responsiveness to

JHVWXUH 7KH ZRUN VRXJKW WR DQVZHU WK TXHVWL
artificial be perceivedasitW ZHUH DOLYH"" 7KH UHVSRQVLYHQHVV
deliberately engineered to create thesion of something that appeared alizan

HIDPSOH RI p$uBvawn213) O /LIHT

The starfish would reach out a tentaide/ards tle hands of a participanit they

moved too quickly it would jump back in an organic and-liike manner, as if

started. If a participant gently stroked a tentacle it would curl and pulse with colour,
suggesting pleasure. The manifestatiorheke lifelike qualities in respase to
participatory interaction convewygency to the participant€he use of simulated
physcs creates a mimetic IHiéke organic response to interaction and results in

participantsengagingwith the virtual creature as if it werlive and sentient.

Engagement is associated with the conveying of agency and the emiesrofthe

plausibility illusion through the use of simulated physics, discussed in sgtfdlh

of the theoretical framework.
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The goup participation mandstedn Alembicand theMimetic Starfishsituates
participants as performers, in that theg anly playfully and performativity interact
with the work, they also become performers in relation to other petits and a
watchingaudienceThereframingof paticipants as performeandthe creation of
engagement througharticipatoryinteractionwith the virtualarekey concernsn this
research and tharevious practicdn this research,ather than a participarthe
performeris the interactive agentho engages with theirtual whilst witnessed by

an audience.

In the interactive amvorks,| sought to creatparticipatoryengagement with the
virtual. In a similar manner, theatrical performance with the virgeaks teengage
the audience through tlwenveying of agency throughtteHUIRUPHUVY SDUWLFI

interactionwith the virtual. The examples presented in sectrérﬂillustratethat this

interactionmay be simulated through choreographedqreréince with passive
meda or in the case of this reseammdwith the previous practiceactual interaction

with acive media.

The next sectioanalyses theresented examplés order toidentify the research

gapin theinvestigaion of performer embodment andperformativeinteraction
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4.4 Identifying the Research G ap

Section4.lprovides a overviewof intermedial theatre and performance aadtion

4.2 examples of contemporary practice. Emaysis of selected workisighlights

their connections with the central themes of virtual embodiment and performative
interaction from the theoreticklamework.With additional referencesom the
literature,l now review the findings from the previous aysa$ in order to identyf

the research gap.

Within performance and theatitbe examples illustrate hogractised chiieography
can be used toreae the illusion of a projected virtual sgbpearing to respond the
actions of the performeB{veater Willow 2012;Alchemy of Ligt, A Dandypunk,
2012;the Animals and Children took to the Stredi827 Theatre Company, 201

There are examples in dance where projections interactively respond to the
movements of dancerBpwever,in thesecaseghe interactre projections are in &
form of abstract graphic effects, animated geometrical lines and particle systems
(Mortal Engine, Chunky Move, 2010Seventh Sens@narchy Dance Theatre, 2011).
In a similar manneiperformative interaction in the experimentatairical
productionHalf Realis characterised bgnimated overlays and graphic effects
(Marner 2012)

Examples of pdormances where actors are engaging with apparently interactive
projected sets and characters incliitte Adding MachinéeVR, 1995 andThe
Tempes{RSC, 201Y. However,in these cases the virtual projections are controlled

E\ D EDFNVWDJHIrR®SOUOWRUR Q BHOW200UYHUYT 'L[RQ

The projectbn of a virtual character onto a performer such that the pesjec
character apges to followthe movemets of the performer rely on wakkhearsed
choreography to achieve the effect of the perforfiné E &p@earingcongruent with
the projected charactdd(A.V.E Obermaierl988). Where there are examples of live
performative interan, the ineractive bdy projections are presented in the form of
abstract graphic effects rather than the projeadfoahuman figureonto the

performer Apparition, Obermaie2102).
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The review of contemporary practitioners presented examples of wekporatiry

aspects pbvirtual embodiment and performative interactibio examples were found

of a fully interactve augmented stagesingdynamic projection mapped virtual

characters onto performers. RU GLG , ILQG H[DP SddeliverXistalQJ +0'TV
feedbackd performes on an augmented stage in order to enhance their performative
capabilities.

The research gap thusidentifiedasthe creation o&n interactive augmented stage
consistingof dynamically projection mappgzerforme(s) able to inteact with

virtual scenotpphy, whereusingHMD technology theywitness themselves
performing towards an audience anteracting with the virtual scenography.
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Chapter 5 Practice -based Research

At the heart of the practideased researdh the creation and evation ofiMorphia,
a pototypeaugmented stag&he system combines video projeatigamesngine
technology andhree-dimensionabody trackingo produce a virtuallgmbodied
character able to interact within a virtual scene.

IMorphia was created usiniipe Unity gameenging its powerful scripting and rich

media supporénablingthe realisation of a range of virtudlaracters and interactive

virtual scenesThrough the scripting of interactive scenarios,dbhgmented stage

iIMorphia enabledhe posng of resarch questionsHYDOXDWHG YLA8ivetHQDFWP
performances before small audiences or solo performaméesit of a camera. The
enactments were recorded on video and documented on the research blog in the form

of a series of time stamped p®sontaiing video recadings and textual

commentary.

Thepracticebased researdteveloped in an iterative fashiaeflection on the
results of an enactment coupled with audience and performer feedback, providing
mechanisms for evaluating and generafurther research quesths or suggesting

new directiondor the research.

As mentioned earlier in secti@ the research commenced with a broad refyst

a resulf the practicebased researaxplored a number dheoreti@al areasncluding
improvisationand thenature of thaincanny. The research blog provides evidence of
these investigéons, whilst the account presented here represents a distillation of the
researclandreferences blog postings specifically concerneti wiitual

embodiment an@erformativeinteraction. An account describing how the research

developed over timghgResearch Journgis presented in secti4anddiscusses

aspects of the resedr rot included in the thesi
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5.1 Overview

The practicebased researdh documented on the research blog agries of
numbered and date stampgaosts.References will be made to the research blog in
the form {n}, where n is the index number of the reskdlog entry. The research
blog can be accessed onfifier offline in the accompanying zip fité

The practicebased reearch addresses thedtatical concens of virtual embodiment
andperformative interactiopresented in théheoretical framework Iﬁ:hapter )

NJ

The theoretical concern ofrtual embodiment is addressedthe first enactment

described in sectigb.4land in the subsequeahactmergdescribed in sectiofis5

5.6land5.8 Performative interaction aride twoasseiated categories of navigation

and participatiorareaddressed in sectifin9 leading to the conceptualiga of the
M (PERGLHX3JBDBW L presentédh Qftions.1dandconcluding with the
evaluation of differing perspectiveescribedn sectioTS.ll

Theconcep of triadicintermedialrelations presented diagrammeadilty in section

2.1jof thetheoreticalframework is reintroducedas a means @xplicating

relationships beveen media, performers and audiemcthe enactments evaluating
virtual embodimenin sectiofA and performative interactian sectiof.Q

29 kinectic.net/category/researtiog/
30 Via /kinectic.net/index.html in the accompanying Zile &irchive kinectic.net.zip
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The bulkt points belovsummaris&key stages othe researchndaredescribed in

detailin thesubsequenteferencedections

X [Research Platform Sectionb.2

Research and developmaei atechnicalplatformon whichto carry out

the practicebasedesearch

X |MikuMorphia Sectior]5.4

Documentation and evaluatiar virtual embodiment usinthefirst

prototype MikuMorphia, November 2013.

X |iMorphia Section5.5

Developmenbdf iMorphia, a platform baston theUnity gameengine,
realised in March 2014.

X Early Trials Sectior]5.6

Documented enactments of early trials evaluatingal embodiment

using theMorphia systemand resultant researchservations.

X |Performanceand GamesWorkshop Sectior]5.7

Creation of a prototypparticipatorygameusingiMorphia combined with

motion captue, Lincoln March 2014

X |Evaluation Workshops Sectior]5.8

Evaluation ofvirtual emlndiment usingMorphia with fifteen participants
April 2014. Identification of research outcomes througialgsis of wdeo
documentatiomf enactments and audiecadings ofworkshop

discussions
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Performative Interaction Sectiorn5.9

EnactmentsHYDOXDWLQJ WKH IXQFWLRQDOLW\ RI 'L[RQ
performative interetion applied toiMorphia, August 2015+March 2016.

The Embodied Performative Turn Sectior5.10

The observation that audience orientated perébiva interaction
challengedscreerdirected human computerteraction, leading to the
formulationof uy7KH (PERGLHG 3HUIRUPDWLYH 7XUQTY

Visual Perspectives Sectior]5.11%

U7

Evaluaton of the effectiveness difst- andseconédpersonperspectresin
performative interaction, May 201Blodification of the concept of the
Embodied Perforative Turn.

Summary of Resultg Sectior]5.12

Summaryof the resarch outcomes resultirfgppm the investigations of

virtual embodimentperformativeinteractionandvisual perspective

Practice and Process Sectior5.13

Account of the challengeproblems, benefits amédwards experienced in

the practicebased process.
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5.2 Research Platform

An earlyPhDreseach proposi specifiectheoutline of amultimodalperformative
platform using projection and virtual scenographiye platform was labelte

pn P X O W LfrtRaBGiDvOUId support the output and input of a varietynébrmation
modes soh as sound, image @gestureThe capabilities and design of thetdam

are outlined in some detail

A system for delivering multimodal performance woudshprise of
projection maping (single or multiple projectors), 3D body interfacing (for
one or more performers) anehl-time 3D content generation.

A minimal system might comprise of a projector, engagy computer with a
GameEngine such abnity interfaced to avlicrosoft Kined for 3D body,

gesture tracking and voice recognition. It is envisaged that a headset would
ddiver a live feed of the performer on stage, producing a sense of immersion
and enggement as the performer sees his or her self in dearacd located

in the vrtual set.

A software model of a multimodal performance would represent the 3D
content of thesets, objects and characters, an encoding of the dynamic and
interactive behaviouof its characters and a model of potential trajecsooie

paths through scese

Due to time and financial constraints the platform | envisaged had to be affordable
and readily available. The Microsoft Kinect appeared to be a practical choice of
sensing dvice; it was an affordable consumer product and sirtad become

accessil# to the Open Source community there was a wealth of demonstrations and

software applicationavailable via the internét.

31 https://blog.adfuit.com/2010/11/10/wéhave a-winneropenrkined-driversreleasedvinnerwill -
use 3k-for-more-hackingplus-an-additionat2k-goesto-the-eff/
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Research led to the discovery of a videgstrating the Kinect being used to control
a virtual characten reattime, the usepuppeteeringhe virtual characteusing their
body.3? The demonstratiowas based othe JapaeseMikuMiku Dance software

andresonated with how | envisaged a performer might control a virtual character.

However rather than theser acting as a remotegpeteer looking at a screen, my
goal was to give the performer the visual sensation thattkeyembodied as the
virtual character. To achieve this | projected the virtual character onto the performer
who wore a white bodysuid Head Mounted Display (MD) connected to a camera
pointing at the performer enabled thémsee themselves transformatb the virtual

characterillustrated below ifrigure28: System schematic

Figure 28: System schematic

Section2.3of the theoretical framework describdesw congruencyof the
S HU IR U P HWtfi thep®j€ction mapped virtual charadeassociated with

creatinga sense of embodiment (SoBEpecifically he sense of body owneigh

which isconveyed through visual feedbackihe performewia the HMD.

32 https://www.youtibe.com/watch?v=JQvLt7DQhal
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Theviewpointthe performerwitnessess from theperspectiveof the audiencgit is a
secondperson perspectivenddiffers from theconventionalfirst-personperspective
used inVR and gamig, discussegbreviously in sectio‘rz.B.S

The ratiorale here wapragmaticwhilst performng towards the audiee,the live
video feedrom the camera to the HMBnables the performer toesthemselvegn
virtual characteflas the audience sees them.

Research revealed that employing this unusual sepersbn perspective impacted
on performative interaction and virtual embodiment, these effects are described in

detail in sectio/b.11

5.3 Technical Details

Thefirst prototypeMikuMorphiawas based othe MikuMiku Dancesoftwareto
control and render the virtual scenography, whilst subsequent resear¢heused

Unity gameengine Thereasoningoehindthe move fromMikuMiku to Unity is

explaned inthe account of th®ikuMorphiaenactmentsections.4

As illustrated inFigure28: System schema1id:hesystemcomponents are

computeravideo projector, projectioonto the bodyan HMD, a videocamera and

the Microsoft Kinect Theseelementsaredescribed in detabbelow.

The conputer used in the research was a laptopMRiC an Intel i5 processor and

graphics acceleratounning Windows 7. The evaluation of visyerspective

section5.11required a higher specification desktop compuaggrable osupporing
the OculusRift Virtual Reality headset
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The researchised aright 2000 lumasprojector capable of producing an image
large enough to cover theeU | R U BetywWith an image of the projected character
To produce an appropriately sized geathe throw distance (distance between
projector and screei calculated based dhethrow ratio of the projectorFor
example, @hrow ratio of 21 would rejuire adistanceof 8 metres to producena
image 4m wide by 3m high (aspect ratio 4\W®8hen fiowing the work in different
locationsit was necessarp ensure that the throw ratio of thejector was
appropriate to the dimensiontthe allotted space.

The performer acts as the screen by wearing a white body suit. In workshops and

public eventsa white boiler sutivas ZRUQ RYHU WKH SDantheLFLSDQW fV
muslin cloth placed over tivehead. The boiler suiprovedconvenientand practical

though poducing a somewhat wrinkly and oversized projection surfEaring a

white BpandeXpbodysuitproduces amoother and better fittingrojection surface

but is less practical for workshops, requiring the performer to remove tb#ieslin

order to weathe suit.

The HMD presens a secongberson perspectivie the performer from a video
camera pced behind the projector in the location of the audiétithe video

camera also served to document the enactments, recording the viegrpsented to
the peformer.TheHMD connected t@a composite video output of th@leo camera
by a long video cabléNireless visual feedback would enable performers to move
more freely and would be employed if the system were to be used professionally.
Instead of a live videfeeddelivering a fixed secongerson perspective,
stereoscopic rendered displags usedn the later stage of the research so as to

presenta variable firsperson or secongerson perspectivef the augmented stage,

this isdescribed in sectigh.11l|Visual Perspectives

33 Vusix iWear AV920
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Due to the limiedbodycoverage of a single projector, it was found thatdieeal
positionto see the projected character on the perfommasfrom directly behind the
projecor. The video cameravaslocated on thisu V Z BpdtW¥ndthe viewing
audiencssituatedn thearea behind the camei&hen viewing the performer from
theside, rather than face othe front projeadimagebecamdessvisible. If the

system were to be ed in theatrical spaces with larger audiences, multiple projectors
could be employed to imprevhecoverage of therojected image on the
SHUIRUP Hadd pmoEdR & largesingle of view foranaudienceThese and other

~—+

enhancerantsare describeth section|6.2.1|System [@velopmer

The final element of the technology is thkcrosoft Kinect. Originally designed as a
gamecontrollerfor the MicrosoftXbox 360gamestation,the Kinectenable players
to interact withganes byusingtheir bodiesThroughout the researclused the
KinectV1 (2010) anupdated versigrthe Kinect2.0 designed for the Xbox One
(2013)was briefly evaluatedlhe Kinect 2.Mfferedfaster and morecaurate
trackingbut canonly function on spéfic computer hardwarg For the purposes of

theresearchthe KinectV1 provedperfectly adequate

Softwaredriversfor the Windows P@nable the Kinect to interface to character
rendering software so that arformer can puppeteewatual character. The
prototypeplatformused the NkuMiku Danceapplicationto render virtal characters

and Open Source drivers froBperNI (OpenNaturalinteractior).®®

The subsequent platform for the research used the Uaitye gngine@ndsoftware
driversfrom the Microsoft Kinect SDK (Software Development Ki) project
downloaded from thUnity Asset Storgrovided usefuscriptexamples

demonstratig how to puppeteer virtual charageising the Kinect®

The next sectiofb.4MikuMorphia, describeshefirst enactmentisingthe

MikuMiku Dance platform

34 https://developer.microsoft.com/eis/windowgkinect/hardwaresetup
35 http://vocaloidism.cormmd-getsreaktime-motion-captureaddon-usingkinect/
36 Kinect with MSSDK: Scripting/Avatar Systems by RF Satuts.
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5.4 Miku Morphia

In November 2013 | document#akfirst enactmentMikuMorphia, usingthe
Japanes#likuMiku Danceapplication{1} .2’ This firstensF WPHQW DFWfHG DV puS
FRQFHSWY GHPRQVWUDWLQJ W Kitual ehargdtede.L OLW\ RI SHU

The enactmentwas a solo performance before a video camera, without an audience witnessing
the performance the enactment appears to only concern the ermedial relationship beween
performer and media, the projection mapped character. Exmining the enactment from an
intermedial perspective, the relationships between performer, media and camera can be
unpacked with reference to the triadic relationship pesented in secti shown again below
in

Figure29: Intermedial Relations

Performer

Figure 29: Intermedial Relations

However it can be argued that the video camera located in the audience witnessing

the virtually embodied performer, takes the role of a spedta. This is the case

37{1} refers to blog entry number 1 ondlkinectic.net research blog.
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with live solo performances before a video camera, where therpef 5 aware of,
and performs to the camera as if the camera were the spectator.

When performing using the system, | was unaware of facingharea the HMD
conveyinga viewpoint of the projection mapped character on my body from the
location of a spectar inthe audience.

The experience can be described as witnessing ones virtual embodiment as if
observed at a distance. | performed in resptmséatnessing my live vtual

embodiment, rather than to the camera as spectator; | was the spectator of my

performarce|Figure30: Systemintermedial Relatiorjbelow, diagrammatically

illustrates the intermedial relationshipsuween the performer, theedia and the
HVSHFRDIPWMR D |

- = -
- -
- =~

Performer
& HMD

Media: Projection

Mapped Characte

R4
- -
-------------

~
-~

Figure 30: SystemIntermedial Relations

The dotted ellipse enclosing performer, media gadSHFWDWRU FDPHUDY VLJ
virtual embodiment of the performer through witnessing the projection mapping of

the virtual characterrdo their body viathel9' 7KH pVSHFWDWRUY FDPHUL
dotted elipse, signifying its invisibility to the performevearing the HMD. The

arrowed lines indicate directions of interaction, the performer interacting in response

to the projection mapped afacter displayed inthe 0' TURP WKH pVSHFWDWR
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FDPHUDY DegtenWappedscharacteteracting in responde the

movements of theerformer.

This enactment examines virtual embodiment from my viewpoint as the performer

and practitioner. Subsagnt enactments incluailey commentaryasa spectator

witnessing other performerand in thegevaluationWorkshogs| commentaryirom

participants who took on dual roles as bgplectator and performer

An image from the video illstrating the anime aegtic of the projected character is

shown belowFigure 31: MikuMorphia body projectionThe portrayed image is the

view the performer witesseshroughthe HMD of thelive feed from the video

camera

Figure 31 MikuMorphia body projection

The witnessing of theideo projection oy bodythroughvideo feedback via the

HMD, andtheresponsiveness of the character to my movenweatteda sense of

embodimen{SoE)

As described irsectior]

2.3

of the theoretical framework, thieree qualities

associated witproducinga sense of embodiment aaesense of selbcation,a sense

of agencyanda sense of body ownersHigil teni et al. 2012: 373).
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These quaties were relayed to ntarough theHMD where | could witness agency
in that the wtual character moved as | dithe HMD presented a view of my body
giving asense of sellocation, and the sense of body ownershiplteddrom the
witnessing of the corrgencybetweermy body novements witlthoseof the virtual
character

In my experience of the enactmeiniyvas awareR1 WKH YLUWXDGaERG\ DV pF
IHPDOH DQLPH FKDUDFWHU 7KH pRWKidrg€gehet VY ZDV HQ
person perspectivesuling in the witnessing ofmy virtual embodiment at a

distance, as an observer.

This sense of embodiment resulted in pgrformative behaviour being influenced
by the aesthetic and/damic qualities of theirtual characterFor example, théong
hair responled to bodymovementsthereby encouraging performative behavithat

would cause the hair to floim a dynamic manmeSection2.2.1]notes that the

plausibility illusion can beenhanced througphysicssimulations thesimulatdlong
hair of the anire chaacterbeing anexamplejn response to my body movemeiits

appeared to behavli&e realhair, itwasa plausible illuson.

This isillustratedin thethree imageshown inFigure32: MikuMorphiabody

movementsThe images are screenshots captured from the dio@amentation of

the enactment, viewablon the research blog {1}

Figure 32 MikuMorphia body movements
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On the blog entry tlescribe the experiencé bringingthefigure to life and
inhabiting the female character asx Q F DtQe@h&racter appearing Hfige whilst
at the same having the appearance of an artificialié@lfigure.
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The experience was akin to possessing another, lathigit adoll-like ong whilst
alsobeingpossessed by its appearance and behav he experience was uncanny
in that there s a blurring between the awareness of my own living bodyhand
witnessing of the virtual body of the anime character appeasnfglive, being
imbued with ny liveliness, as if possessed by my living od

The blurring between the living and inanimaharries with the definition of the

uncanny by Jentsch:

Doubt as to whether an apparently living being really is animate and,
converselydoubt as to whether ddless object may not in fact be animate
(Jertsch 1906: 8)

The experience of the uncanny nago be connected to the sense of body

ownership being challenged; cognitively in terms of body awareness, the presented
image of the otér body appearing to mevn response to my movements resulted in

a tension between the familiar mental image of mygyand that of the presented

female avatar, thereby invoking a sense of the uncatimy famiiar PDGH VWUDQJH"
(Royle 2003: 1).

In the aesign of computer graphirenderings of human characters and humanoid
robots, the uncanny has negative connotatidwestiim or robot creang a sense of

unease in its audience, appearing as somethibgtimeen alive and dead.

This inbetween placskQRZQ DV pyWKHOKQIF DR W HUPOFRLQHG E\ U
professoMasairo Mori (Mori 1970).Whendesigninghumanlike robots and
virtual characters the uncanny valley is to be avqiddterwisethe affinity between

the artefact and its audienisecompranised(Tinwell & Grimshav 2009).

The advances of technologypablemore realistiandhumanlike virtual characters
to be created and as a result thay the risk of falling into the uncanny valley
(Tinwell et al 2011)Rather than viewing the manifestat of the uncanny as
problematic and to be avoided, the anny was seen as a rich area for creative

exploration.
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In order toinvestigate the manifestation of the uncanny furtheequirement of the
subsequent research platform Wt it should be db to rendemorerealidic
humanlike figuresthan the resictive anime aesthetic inherent in the Miku
Dance sdivare

With its ability to importexternally designedharacters, includingumanlike
figures of varying degrees of realism, tbeity game enging@resented aore

flexible and capable alternative

Unity enables characters, sets and props to be impoitted scene creating a greater
flexibility in aesthetic design than the inherent constraints of the anime aesthetic
theMikuMiku Dance software. In additionUnity also supports thienplementation

of feaures associated with gaming whereljects ina scene can be imbued with

scriptsthatenable them to interact with their environment.

The simulation of pysical propertiescludingfriction, weight andyravity can be

added tagameobjects sdhatthey might realistically fall to thground or boure off

surfaceslt was noted in sectig®.2.1of the theoretical framework that

computational phyiss simulatonscanbe used t@nharmethe Plausibility Illusion
(Psi). The enhancing of Psi throuthfe simulationof physicsis exploited in the

evaluation of the performative interaction mode of participation, desdaberin

section5.9.2

Additional Kinectscripting assetesnable unencumberaateraction, whereby scenes
can be created that respaidvoice or gesture commands, features utilised later in

the nvestigation othe performative interactiomode of navigation, describeal

section5.9.1

Given the above features and benefits, Unity was selected as tloenplatf which

to carry out subsequent research.
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5.5 iMorphia

The Unity basedesearctplatformcommencedlevelopmenin January 2014

The resarch blog documentanearly evaluation ofmportedreadymadecharacters
{2}, whilst the blog entry {3} presents awerview of two charactedesign
programsPaz3D StudicandMakeHumanThe two character design programs
enablethe creation osemirealidic humanlike charactes which can then be
imported into Unityasgameassets

MakeHuman, an Open Source platforml@daa a wide range of human lifi&e

figures to be created, with the ability to shape and mould the figure using sliders to
control skin bnes, gender, musculaguand agé® The softwards very flexiblebut
limited in the provision of clothing. Howevgitems of clothing can be importécto

the software, either designed by the MakeHuman communityitiothe appropriate
design skillscreatedusingBlender,anOpen Source 3D design prografn

Daz3D Studids a commercial packageshich isfree to downlad and includes a
male and female characind a few items of clothingh wide range of dditional
characters, body morphing tools andtbing assetsanthen ke purchasednd
downloadedrom the Daz3D Studio stofé

| named théJnity based platforniMorphia - shorthand for a system which enable

the morphing of a performer into a virtudlaracter able to interact with its virtual
envionment and other vitru®\ HPERGLHG SHUIRUPHUYV 7KH pLY VW
performer witnessing the transformed self anig & interact with the virtual scene

through their embodimerats a virtual character

38 http://www.makebiman.org/
39 https://www.blender.org/
40 https://www.daz3d.com
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IMorphia was used athe research and developreratform throughout
practicebased researdnd proved capable of supporting the many different research
guestioms and associated enactments tiseaech raised. Examples inclutiee

impact of charactevisualisations on performandég evaluaton of different forms

of interaction with the virtual set and tireplementatiorof alternative performer

perspectives uisg theOculusRift Virtual Reality headset.

5.6 Early Trials

After establishingMorphia asa suitable performative platform for the reséam
February 2016 began to trial the system with colleagues and invited pewcs
documenting the results oretihesearch blof, 6}.

The early trials expl@dthe manifestation and effect of virtual embodimemt

participantsdescribed in sectrl{' 2.30of the theoretical frameworRarticipantsvere

witnessed bynyselfas asolitary spectator rather tham front of an audience

| was particularly interested in how the conveyinghefsense of embodime($oE)

to the @rticipants via the HMDnightimpactontheir performative behaviour.

Observations were made from watchindeos of he performers in different

characters, conversations with the participants and from listening to remarks made on
the audio track of the @eo. The observationsesulted in the identification of three
potential directions for the research, suanised belowvith associated commentary

from the performers (in italics)
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5.6.1 Visual Appearance

Changing theappearance of theprojected character impacted on how a

participant performed, particularly when changing gender

One femad participantfound beconing the malesurfer chaacter uncomfortable

commentng WKLV LVQYW VRPHRQH , ZRXOG ZDQW WR WDON
with them Another femag also reacted negatiyefinding performing as the male

character problematic, commentjng G Rf€ef/Ilke me andhiim are one and the

same Onefemalk participantclearly enjoyed being the male character, play acting
andcommentinglook- , TP D WbddgdyFrom the vide recordings, male
participantggenerallyappeared uncomfortable in the femaharacter, buvere not

forthcoming with any explanatory commenmdthough the sample size was small,

the evidence suggests that the visual appeardrhbe oharacter impaetion

performative behaviour and warradfurther study.

The responsegiven ly the participargwho felt unconfiortable relating to the
presented virtual bodydicate that the sense of body ownerskipeing challenged
because ofidsimilarity between theS D U W L Bibl8dix &) Wodiyvand the presented
virtual body.Kilteni suggeting a similaritybetween the real and the virtual body

maximises the sense of body ownership.

%\ PD[LPL]LQJ WKH PRUSKRORJLFDI@gidalbedyO DULW\ E
and the vitual one, topdown influences favour the perception of ownership
of the virtual body. (Kilteniet al. 2012: 383)

The comment GRQfW IHHO OLNH PH DQ CGecléatlyexipressin@ QH DQG

this dissonance between the known bgital body and the pegived virtual body.
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Though a fascinating argbrecognised that to implemearesearclstudy on the

effect of differing body representati®an the sense dbody ownershipvould

require a significanih-depth study involving manparticipantsand thecreationof
multiple representations of virtual bodiesdthe appropriate skillsetsr analysing
theresultantdata Such a research study was therefore deemed out of remit, though
recogniseds apotentialarea for further reseein, especially in relatinship to gender

andidentity, described irsectioriG.Z.z.z

5.6.2 The Uncanny

The manifestation of the uncanny appears toelate tothe motion of the
character.

A femaleparticipant descrigdthe female bikni character asncannybecause ofhe
seamlessness of its movemenisis character diffexd from the other charaate

having been generated by the MakeHuman software. The software produces a more
realistic rendering of the human form and an armature mire joints than those
generated by Daz3D Studio, factors contributing to a higher deguésuaf realism

and moreaealistic movement wheembodiedby a participant.

The dynamics of character motion is regarded as an important factmnection

with uncanniness, and fEBRUUHFWO\ GHVLJQHG 3PRWLRQ FRXOG
situation alreD G\ H[LV W L QRbllick0a0R @3F. This suggests thabththe

immediate visual appearance and the dynamics of how a character moves are

contributing factos in themanifestatiorof the uncanny.

In section2.3of the theoretical framework, arsge of body ownership is noted to be

conveyed through thgerceived correlation between thrimationof avirtual body
and themovement bthe participant the orrelaton L Wistio-proprioceptive
(Kilteni et al.2012: 383).
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Theliteraturesuggests it we are sensitivéo gestural movements and facial
expressionghroughthe Action Perception SystefAPS) of the brain and that this
canKHOS H[SOD nQvallKH UIKIDE@ R(BaygnRetal2011) In a similar
manner to the manifestation of thecanny through closdut not quite realistic
visual appearance of humanoid figures, movemiatisappeaalmost human but not
quite thenfall into the uncanny alley (Tinwell et al 2011).

5.6.3 Glitches

Participants unused to the limitations of the system pshed its capabilities by

moving too quickly or in ways the system could not track.

A new observation was made as a result of particigargking the limits oftte
system. During my solo enactments | was careful to move in ways that would ensure

the systen functioned correctly.

7KHVH PRYHPHQWY UHVXOWHG LQ pPJOLWFKHVY ZKHUH
distorted characters or the sudgemping of limbs. Onidcovering these effects,

participants would play with the system andtty encourage furthelitching.

Theresultantglitching challengeshe conveying of a sense of body ownership to the
performer, the perceived correlationween thanovements of tprojectedvirtual
body and the movemeswf theperformerbreakdown. Despite this, particgmts

were amused bthe surprising body and movement distortiohghe virtual bodythe

glitching producednd would try and further exgit this breakdowrof control.

The observations formed a more extensive studytbg glitching effect in the
evaluaion workshops, described in sec1i518.4
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The early trials confirmedhy observatiormade inthe solo enamentMikuMorphia

thatthevisual appearance of the projected virtual character affectsrmative

behaviour

Themanifestation of the uncanmyas also a reported outcome of iN®rphia
system My understanding of thencannyhowever was enriched lilie observation
that the manifestation of the uncanny waa®sult othe dynamics of theirtual
character and not just its visual appearaffca further investigation were to be
carried ait on the factors that are associatethwhe manifestation dhe uncannyit
would need to examire underlyinginfluences of dynamics and visual aparance.

The theme of the uncanny occurs again in the later user studies and is described in

section5.8.3 The nanifestation and creatvexploitation of the uncawy is regarded

as a rich area for further research, but with tleegoon virtual embodiment and
performative interaction it wagcognised thdurther researcbnthe uncanny
would be out of remit. It iherefore identified ir&;ectiorﬁ6.2.2.£as an area for

further research.

The exploitatio of glitching was as an unexpected discov&en trialling the
systemin order that | obtained the results | was aiming fa strongcoherence
between the mjection mapping of the virtual character and my bodysured did
not challenge the tradikg ability of the Kinect by movingoo quickly orin unusual
ways. Having other padipantsnot follow themethodologyl had adoptedesulted in
thenew discovey. In terms of my own practidhis recognitiorencouraged the idea
of sharingmy workwith an audience of new participaniéro had no prior

knowledge or expectations of how tiMorphia system might wrk.

The performance and gasmworkshopmlescribed irthe next sectioprovided such
an audience. The workshap/estigates the potential of combig motion capture
with iMorphia in the development of a prototype participatory gawigerethe

glitching dfect observed in this studg againused creativelypy participants.
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5.7 Performance and Games Workshop

In March 2014 | was invited to participatea Performancand Game¥Vorkshop at
Lincoln University The workshopffereda platform tashare the researemd gain
feedback from @aommunity of researchepgactising inperformance and computer
gaming.As noted previously, the workshop enabledttraling of the sytem oma
new group of partipantswho had notexperiencedheiMorphia system In addition,
afocus groupprovidedthe opportunity tocollabaatively developiMorphia into a

prototype participatory game.

| joined the Interfaces for fermance group where we had a lively group discussion
on notionsof interface, HCID Q G p + X P D hterfdde8w@h the idea of creating
challenging, embarrasgl and awkward interactive acts and interfaces. | worked
with artist/performer/dancer Ruth Gitn of Igloo exploring the use of motion

capture as a tool for improvised perforroan

Playing on the idea of awkwardness, ereated grototypegame where twor more
people would record a short awkward, challenging or embarrassing performance for
otherplayersto try and copy or improvisaround One player would record a short
sequence of movement using a motion capture tdbk sequece was then played
backthroughiMorphia and the other players would then try and copy that
movementWe demonstratethe game to the group where it was warmly received
with much laughter as playergempted to copy the pmecorded motion capture
sequene of a previous playeAs the game progressed, players would purposely try
and create unusual and difficult postua@sl movements for the other players to try

and copy.

In the recording processwtas noted thadistorted body movements produced by
Kinect tracking errors wengsed creatively by the performer. Rather than attempting
to correct the recording, the penfioer regarded the distorted movenssag a

creativeoutcome. Thereativeexploitaton of tracking errorsvaspreviouslynoted

in section5.6.3and is furtherexploredin asubsequent evaluation workshop

described in sectioh.8.4
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In the discasion after the denmstrationit was suggested that the prototype
resembled a motrocaptureversion of the gamgxquisite Corpséleading to
discussions of how it could be developed into a game with scand@lso find
application in serious games suas dance trainingports exercisand Taichi.

In order to develofMorphia for seriousgaming applications, aoavolution like

algorthmwR XOG EH XVHG WR JHQHUDWH D pFRKHIWHQFH YD
the S HU I R Urevdnt4o the virtualcharactewhich would be used to give real

time user feedback or generate a score. Gengregaltime visualfeedack of

coherence woulénable gerformerto learnto copy and move in time with the

movemens of thevirtual character.

Thenotion of colerence adds another dimension to a performer ulgiagphia *
rather than a performer beingluenced purely by theisual appearance of the
virtual character; the performer is influenced by the underlyingipayandime-
baseddynamics of the virtuall@aracterinstead othe performercontrollingthe
character wherthe virtual claracter diectly responds to the mements of the
performer thisalternative mode suggests a galike or training mode, with #
virtual charactecontrollingthe movements of thperformer. In this modeewards
might be generated according to the coherence betperormer and characté-or
examplejf the participantorrectly followed the slow mvements of an old man,
thismight then lead to the unfolding of new scenaribse development of

coherence feedback and character dynamicelangifiedas areas foiurther

research in sd¢ion|6.2.2.3

This notion of coherenaelates to the conveying the sense of embodiment,
specifically the sense of body ownershagulting fromvisuo-proprioceptive
coherence produced throutite syrchronous correlation dfody movement anthe
animationof the virtual body(Kilteni et al. 2012: 383).

In the subsegent user studies, feedback from participants is used to describe the
effects on the sense of body ownership wisno-proprioceptivecoherence either

lagsor breaks down through glitching.
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The results generated by the workshop suggesiMiaphia could operate in two

modes

I) Being possessetby a virtual characterwhere the participant followiss

movements

ii) The participantpossesssithe virtualcharacter where it followsthe movements

of the participant

In terms of my own practicehé workshop generated new application ideas for the
development oiMorphia as a game or training system, ideas that would not have

arisenthrough sab enactments

Rather than having participants simply tildbrphia, the focus groupcted as a
collabordive designprocess, resulting in ideas for ttlevelopnentof iMorphia
beyond its original concepis a system fahe transformation gberformerghrough

the pojection of dynamic projection mappetdaracters

The observationgesulting from the worksh8 FRQFHUQLQJand8 8 VVHVVLRQY
earlier identification othe impact olvisual appearancen performative behaviour

informed the desigof the evalation workslops, described in the next section
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5.8 Evaluation Workshop s

In order toevaluateMorphia in a more rigorous manner, a workshop was designed
with each participant undergoing the saivierphia enactment. Rather than
attempting to @ate a range aharactes thatwould focus the research too much on
visual appearance and create too many optibescharacter range was reduced to
two stock characters frodaz3D Studiq a female and a male and a more realistic

female figure generatatsingMakeHuman se¢Figure 33| below.

Figure 33 Projected Characters Daz3DStudio female and male MakeHuman female.

Using the three virtual characters, two exercises were designed for all tbgopats

to experience.n the first exercise thegpticipant controlled the movements of the

virtual character, whilst Q WKH VHFRQG H[HUFLVH uaWKH IROORZI
participant attempted to follow the repeated movements of a virtual character which

had been previousikemrdedas amotion capturesequence

The ideaof the following exercise emerged from rﬁerformanceand Games

Workshop described previously in sectidn?]

An ethics applicatin wasapproved for thevorkshop and avebpage created
providing details of the event. The workshop \masounced thragh social media,

contacts and email lists. The workshop ateddtventy responses of whichtéén
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participants attendefdur sessionsFeedback from a survey the partici@nts
indicated interests in theatre, performance, gaming and digital technology.

The fifteen participants were comprised of eleven males and four females: four
research students (3 male, 1 female), five academic(4taftle, 1 female) ansix

practisingperformers (4 male, 2 female).

Theenactmentsarried out bythe workshop paitipantswere documented on video
andaudio recordings taken tiediscussios conducted after each sessidnshort

video presentingsekctedenactments can heewed on theesearch blog {8}

The following sections describe observations made duringdhnkeshopalongside
relevant commentarfin italics), from the transcrips of the videorecordings of

enactmentandaudio recordings afiscussionsincluded irlv
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Appendix T Workshop Transcripts

The observationare contextualised and analysed in relation to the theoretical

framework concerning the experiencf virtual embodiment from the perspee of

aperformer andvhen not performingW KH ZLWQHVVLQJ RI DQRWKHU SF
embodiment. The participabeing able to perform and witness others performing

enables the contrasting of observations betwie performer experience and the

witnessing of virtual embodient. Tle next sectiopPerforming and Watching

presents aanalysisof the reported observatioatongside my own commentary
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5.8.1 Performing and Watching

In the analysis of this enactmetitg tripartite réationshifs between med,

performer and audience come into play. | refer to the diagram of intermedial

relations betwen the performer, the mediaGn WKH pV SHFWi@odieed FDPHUD
earlierin the account W sectbn[5.4 The diagranof intermedial

relationsis modifiedby adding the role of audienedongside WKH pVSHFWDWRU Y

F D P HilluBtatedbelow irFigure34

p— -
-~
-~
- o

I
-
-
-

Performer
& HMD
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Mapped Charactel
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Figure 34: Intermedial Relations +Performer, Audience and Virtual Embodiment

The performer experiences their virtual emioogint through the HMD. Vit

reference to the theoretical framework, the three qualities associated with conveying

a seie of embodiment arthe sense of séllocation, the sense of agenayd the

sense of body ownershiKi(teni et al. 2012: 373). These gjitiesarereferencedn

the analysis of the accounts of the performer experienceeXijezience as a

performer iscontrasted with the witneisgy of anotherSHUIRUPHU YV fleRERGLP H

the perspective d spectator ithe audience.
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In the discussiongarticipants reportethey felta stronger emotional response
experiencingheir virtual embodimerds a performethanwhenwatchingthe virtual

embodiment of another performieom the perspective of the audience.

a. Audience perspective is intellectuatgpping into it becomes emotional

response.

S WIV GLITHUHQW EHLQJ LQVLGH LW IURP ZDWFKLQJ
Watching other peopldoing it, as goerformer it is different.

My seltconscious went completely out the window.

Took you into aather space, absolutely, aut of thebody experiece.

-~ o o 0 T

| did not care about all the things when | was in suit, it was not about trying
to do wellor match up, ibecame something else.

From these comments it can be inferred Wiagén performingparticipants
experienced a sense@hbodimentspecificallythe sense of body ownerstapd the
sense of selfocation Commentsd ande suggesthatthe sense of selfocationis

being influenced by the presentation of a segoeron perspective to the performer

According to the literatwr presented in sectih3.3 alteringthe perspective from a

first-personperspective imacts on the sense of s@tation,andechoingcomment
d FDQ LQGXFH 3 DQ RXW R((Cat 2R@S)H[SHULHQFH"

In the recordd videos of the perforens and irthediscussions afterwards,

performers expressed differing feelings when in virthearacter:

g. The content effects the way | feel and want to behave.

h. 1 feel quite powerful, I like this.

i. You felt naked, aware of being wagly genderedtselfconscious.
j. | feel more sensual, the body shape, what she is wearing.

k. | felt more vulnerable as f@male character.

l. | felt very sensual sexy in my body as a female.

m. | felt vulnerable

n. How different it makes you feel.
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The comments albg@ress how the experiemof virtual embodiment made the
performer feelThe commentgg - n) suggesthat performingasa virtual character
has a more emotional effect than watching phojection as an audience member

(a #f), which was regarded as a raa@bjective and intellégal position. The
commentexpressing how the performer felf ¢n) appear to be made in pEsse to

a sense of body ownership, commehighlighting uncomfatableness as a result of
a disparity between the biological body anddppearance of theartual bod.

Kilteni suggesting that a similarity of appearance between the real and the virtual
body maximises the sense of body ownership (Kilteni &Cdl2: 383).

Despite the potential reduction of a sense of body ownershipeasilaof the
appearane of the virtual body, the majority of performers role played, taking on
stances and movingetvirtual body in a playful manneil he literature suggestisat
a sense of body ownership is also conveyed through the synchronolgticor e
body movemenand the animation of the virtual body (Kiltestial. 2012: 383).

The congruence of the vidlbody with thébody of theperformerand their sense of
agency in being able to control the virtual badyresent other factonscluding

visual appearance tonveying a sense of body ownership.

When there is a conflict between the visual appearantteofirtual body and the
body of the performer, for insta@avhen appearing in opposite gendeis it
suggested that theense of body omershipthrough congruesy of movement and
agencyis sufficiently strong enougthatit overrides the lack of similasi between
thevisual appearanaef the virtual and the redlody in the conveying of a sense of

body ownership.

From my observations aride comments made byntiaipants,mostperformers
enjoyedrole playing inoppositegenderwhilst only a few expressda feeling of

discomfort.The difference ofppearancbetwveenthe virtual body and thieody of

the performerthrough gender transformai is further examinedh sections.8.2
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Thoughthe audience and the performer gthe same secorgerson perspective,

the differing responses between watching and performing is due to the performer
experiencing a sense embodiment. The HMD coeys to the performer a sense of

body ownership, the projected virtual body moving congitveA LW K WKH SHUIRUP
body, a sense of self location from viewing the virtual body as an observer, and a

sense of agency with the virtuaddy moving in respons&/ R WKH S Hddy.RUPHU |V

In agreement with the participants, | afeti that viewing thergection as an
audience membaresentecd greater dege of realism and thresimensionality,
whereas the view through the HM&ppeaed flatter and twedimensiona

0. | like the fact that the projection takes on some of the 3D form.

p. The projections look are real from the outside than when you are inside.

Regardingcommento, the projection takes on some of the 3D foisra result of
projecton mapping onto thredimensional objecfsvhichgenerateshe appearance
of a threedimensional image even thoutte projected image is twdimensional.

This effectis utilisedin the projection mappingvork of Tony OursleandKlaus

Obermaiey illustrated in sectiond.2.l1and4.2.8

In line with my own view, theomments indicatthat viewing the body projection
from an audience perspective produces a greater degree of realism and three

dimensionaty than the view presged in theHMD.

The presented view is from a single camera and not stereoscopic, there@yHesi
conveying of threglimensionality.In addition,the view is less realistic, being
mediated through a video camera and the HMD tiagun a loss of qualy, fidelity
and resolution when compared to direetiynessingthe projectionimproving the

mediatedview presented to the performismotedas an areaf further research in

System [evelopmentsectiorf.z]

The next sectiofurtherexamines the sense of body ownershigated as a resuf

the appearance of the virtuabdy.
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5.8.2 Performative B ehaviour

In this studyjn line with previous observatiorfsection$s.4 5.6.Jf it wasnotedthat

thevisual appearance tiie prgected virtudcharacter influenced the performative

behaviour ofparticipants.

Thevisualappearancef the virtual body is one of tHactorsassocated with
conveying asense of body ownership, the other bethg congruency of movement
between the body of the perfer and the body of the virtual charactaraddition
to the sense of body ownershipe other qualities associated withnveyng a £nse
of embodimentirea sense ogency anaé sense o$elf-location.

As mentioned previously in secti|608.1 the literature suggests that the sense of

body ownership is affected by the visual appearance of the virtual body
(Kilteni et al. 2012: 83). The literature also notes the impact of differing
perspectives on subjectivity and thgpexrence of theelf (Cleland 2010: 85).

The research suggests that sense of selbcation and its relationship to the
presented perggtive to the performes an important factowhen considering how
the sense of body ownership is influenced by teeal appearance of the virtual

body and it subsequent impact on periative behaviour.

The use of a secofakrson perspectivieas a préound impact orthe pereptionof
the virtualembodimentin that it presents a different viewpoint from the everyday
egocentrig first-personperspective of the world. The performer is no longer the

observer but instead is observed, they witness theuradiembodiment at a dasice.

In theaccount of th@ikuMorphia enactmentl commented| was the spectator of

my performancethe statement encapsulates how | felt watching myself perform as a

virtual embodied character, at a@inceas an outside aerver a spectatorThe
distant witnessing of the \tital embodiment is noted in the commemizde by

paricipants, where they liken the experience to looking in a mirror
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a. 7KDW LV YHU\ ZHLUG ,fP H[SHFWWQY IQRWH OLNH I
b. It § not thesame as watching a screetithe only comparable exgence is a
mirror.
c. Youare notlooking@ D PLUURU LWV VWIiféDkeélkahke IHHOV
a very different bodytis that a representation of me?
d. Second life is lokng at the screen; this different, L Vib§Ring at yourself.

The analogy to a mirror is indicative of the distawgceffect the performers feh

describingtheir response to the unusual and unfamiliar viewpoint of their virtual
embodiment. Comentd supportghenotion thathe viewpointis not like looking at

a green, but at oneself asobserverthis is differat, LWV ORRNLQJ DW \RXUV

The witnessing of the virtual embodiment from the perspective of an observer

enables the performer &ppreendthevisualappearane of their virtual body, as if

looking ina mirror. At the same time performance is direcddVKH pVSHFWDWRU
F D P Hdg&eglin the audiencethereby supporting perfoing towards the

audience.

The following comments from partjgantsexpressow the vsual appearance of the

virtual body influenced their performative behaviour.

e. My first thoughtwas | want to dancetcontent effects theay | feel and want
to behave.
(Male participanin female character wearing dance costume)
f. 1did not think the image watd make a difference to the way ymerform,
hands on hip straight away.
(Male participanin female character wearing dance costume)
g (YHQ WKRXJK \RX NQRZ LWV D SURMHFWLRQ LW P
adopting a posture.

(Female in male charas)
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The responses,want to dancehands on hipadopting a posturall indicate the
effectof visual appearance on the sense of body ownership and its resultant effect on

performative behaviour.

Gender transformation appearedconsistently have arifect on all participants

Virtual embodiment in opposite gendpolarised how participantslfefrom positive
expressions of enjoyment, freedom of expression and playfulness to more negative
reactions of unconoftableness, seffonsciousness and embasa®ent Males were

sdit between eithefeeling uncomfortable in female genderi, j) or postively

enjoying the transformatiofj, k, 1).

h. | feel a bit more responsible for her, you feel lascivious in female character.
I. | felt chdlenged when projectedith a female character; | did ndnow how
to behave.
j. 1 was very aware of how | looked, awarkbeing wrongly genderedself
conscious.
k. |feel more sensual, the body shape, what she is wearing.
|. Being a female character was reajpod, it addresses how the future
people will be ablea change their bodies from day to day.
m. (Laughs, posed)did not think the image would make a difference to the way

you perform, hands on hip straight away

In contrast nearly all the female partiaifis expressed positiveactionsappearing

in male gender.

n. , ZDQWHG WKH EDQG\ OHJV tRdthe bar@yRiegslofa FRXOGQ T
bloke.
When it was a man | wanted to jummo@nd, typical male acrobatics.

| feel quite pwerful, I like this.

2 T ©°

Posestit is interesting howtiimmediately makes you adopt a stance.

This chap swaggering down the street, bandy legtjedanted to do that

-

with that character

s. (Playfully perform$ Oh oh ohh!
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The bikini figuretended to produce uncomfortableness in both srehel females,
with paricipants commenting on feeling naked, sgihscious and vulnerable.

a. | was very aware of howldoked where | might touch it, you felt naked,
aware of being wrongly genderetseltconscious.
(Male participank
b. <RX FDQTW hEere i HdumaodSsty\ bead.
(Male participant)
c. WYV GLIILFXOW QRW WR IHHO NLQG RI YXOQHUDEC
(Female participant)
d. [ felt more vulnerable as a female charactezonfronted by my own
femninity, as a male character | was freer to m@areund.
(Female partigant)
e. | felt conscious about where | was putting my hand, it was like it was another
person Idid not want to touch.

(Female participant)

Participants made a significant number of aoemts on how the visual appearance of

the virtud bodies conjured up steotypes.

a. You change how you move and how you behave. You react against that,
conscious of howou react to stereotypes.
(Male participant)

b. The characters drew on certastereotypes probably put me off. The
characters belong in &antasy world, a maleahtasy world.
(Female participant)

c. Getting away from traditional stereotypésn interestingexperiencexwhen
do you ever get to do that?
(Male participant)

d. Stepping im it becomes an emotional response, a feeling of respotgsibili
not want to behavenia gender stereotypical way

(Male participant)
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e. Stereotype how males and females beh#ieense to behave like this,
getting away from traditional stereotypes.
(Femaleparticipant)

f. How can I ridicule the stereotype | have in mpnanhow can | push agast
it, how can | have fun with it?
(Male participant)

g. How does it feel to be that persatthe tiniest insight of what it feels like to
have a body like that to stand loehave in a cultural stereotype?
(Male participant)

Throughthe conveying of a seaof body ownership, some participants expressed
responsibility towards the virtual body (corantsf andg), whilst others took
pleasure from or consciously reacted against behaving stereotypically

(commentsy, ¢, eandf).

A virtual body with characteriies associated with certain social stereotypes
but different from those of the biological bote.g., with respect to race,
gender, or age), could result in the participant engaging in behaviours
associated with those stetyoes.

(Kilteni et al. 2012: 38)

Evidence of participants playfully engaging with behaviour associated with
stereotypes cabe seerirom the comments cited aboveafids on hipadopting a

posturg and inthe videodocumentation on the research blog {8}.

Thereallts of thestudy suggeaghata sense of body ownershipvolving the visual
appearance and congruency of the virhady with the body of performamnd the
sense of selfocaion conveyed through a secepdrson perspective via the HMD

influencesperformative behaviour.

Further research on the relationships between identity, gender, stereotypes and visual
appearanca®m an experiential perspective through virtual embodiment is outlined
as an area for further researcf@ander and Identi ysectiorf.Z.Z.éL
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The next section addresses the agency of therpezfaard further explores the sense
of body ownership involved misuo-proprioceptivecoherence between the body of

the performer and the virtubody.

5.8.3 Control and P ossession

In the previousexerciseexamining performative behavigyvarticipants contrégd
thevirtual characterParticipants commented that at times thwye unsure as to

whether they were actually controlling the virtual body

a. Mixture of feeling | wasontrolling, it was controlling me, being controlled
by the lag +toing and froing who is bllowing who.
b. Even though you possessittpossesses you.
c. | could not tell whether | was making the character move or it was making me
move.
d. Iseemtofollovher; , GRQITW NQRZ ZKR LV IROORZLQJ ZKR
e. Thereis a lag, | want to adjust to it, follow the avatar rather than control
it.

One possibleH[SODQDWLRQ IRU WKH FRQIXVLRQ UHJDUGLQJ
controlling the virtual chaxderis system lagresuting in theprojectedvirtual limbs

lagging behind thémbs of the performersothe perforner either waits for the

projectedimb to catch up and be congruent with theinsthe projected limb

continuously lags behinghilst the performerattemptgo compensatéy moving

their limbs fister or slowing dowrT he literature suggestirthat the laghegatively

impactsagency and subsequently the sense of embodiment.

Several studieBave shown thaliscrepanciebetween the visual febdck of
the action andhe actual movement negatively affect the feeling of agency.
(Kilteni et al. 2012 377).
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Another problem the research revealed in conveying a sense of embodiment is
associated with a sense of delfation. In the research, therformer views the
projection mapping of the virtual body onto their body via the HMD from the
secongperson perspecte of a video camera located in the audience.

Commentdrom participantdndicateawareness thahe sense otelf-locationis not

the same as when looking in aimor.

a. The mirroring thing is quite.. you are not lookinginFaALUURU LWV VWLOC(
feelsstrange

b. ,YP H[SHFWLQJ LW EH OLNH D PLUURU DQG LWV Q
mine then.

c. . WV D PLUURU LPDJHKonidiig/ XDOO\ LW LV YHU

d. You are notooking in a mirror.

The secongberson image presented to fheaticipant via the HMD is froma camera
located in the audience arttetconfusiorexperiencedby participants is a result of
losing thefamiliar horizontal inversion beveen left and righéxperiencedvhen

looking in a mirror.

The confusion betwedeft and rightis exacerbated in th¢ollowing exercisefiwhere
the participant attemptso follow the movements ad virtual character performing a
looped sequence of precorded movementpreviaisly captured by motion capture.

Thefollowing exerciserepresats a versiorf the prototypgyame described earlier

in thdPerformanceind GamesVorkshoy sectiovE

The objet of the following exariseis that the participantasto move their limbsn
time with the projected limbs of thartual characteso thatfrom the perspective

presented in the MD, theyappear to beongruent
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The comments indicate how difficutiis was for the particgnts to achieve.

e. Inthe copying exercise WKH PLUURU LVVXH LV PRUH DSSDUH
which arm is which.

f. /HIW DQG ULJKW LWYV D QLIJKWPDUH

g. Left right mirroring thing, difficult, making your brain follow.

h. You lose track ofvhich hand is which.

i. ,WHard to tell which arm is which.

Participant feedback indicates that although the expermngetual embodiment
DSSHDUV VLPLODU W RreDeRtBINaQdirrbr\WheRapnitigy efigiR G \
reversal produced by reflégan in a mirror is missg, resulting in confusion between

left and right limbs and subsequent problems wislio-proprioceptivecoordination.

Success in achieving thellowing exerciseproved difficut in that participants were
not aware of how wellohow badly they were dgiog in following the movemestof
the virtual bodyThis is likely to bea result othe inablity of being ablego

determine the difference between the location of the real limbs and the projected
ones. Participants commented omggshe shadow from thgrojection in order to

help perceive the difference between the projection and the locatitrerdimbs.

a. I DP XVLQJ WKH VKDGRZ WR ZRUN RXW ZKHWKHU , L
a nightmare!

b. 1 think that | think that | andoing it far better tha | am, | am fooled into
thinking theyare myd PV EXW ZKHQ , VHH WKH VKDGRZV«

c. Do you think ya are copying moveents well?
, WKLQN VR , GRQTW NQRZ KDUG WR WHOO , FDQ

Presenting the performevith feedback relayng the coherence betweéhe limbs of

the performer and the virtual limbsis been described in the previous sef&idfin

the context of gamingCoherence feedbaekould alleviate the problems participants
experienced in detmining how closely thewere following the animated limbs in

the following exercise.
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This might be achieved hyre®nting the performea visual overlay comparing the
LQIUDUHG LPDJH IURP WKH .LQHFW RI WKH SHUIRUPHU
charater. The development afoherence feedbackould enableiMorphia to be

used indance or martial arts trainiramd isidentified as @opic for further research

in section6.2

It was noted earlier théody trackingag impactsegatively oragency ad the
conveying of a sense of embodimdRéducing body tracking latenay order to
improve he sense of agencyidentified as an area for future system development in

sectior{6.2.1

The confusion beteen left and rightesuting from the sense of selfocation being

presented aasecondpersonperspectivdrom acamerain the audiencgvas found to
be problematiovhenattemptinghe task éfollowing the movenents of the virtual

body. Section5.9.24describeshe results oain experiment altering the sense of-self

location so that it iskin to looking in amirror, where tasks associated with
participatory performative interaction become easier to accomplish when the-second

person perspective preged via the HMD is horizontally mirrored.
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5.8.4 Glitches and Seams

Due toalack of familiarity with the systenparticipantgushed the limits of the
tracking ability of the Kinecthy moving too fast, or turning round, or moving in
ways the tracking systenoald not followsuch asy bendingor squattingdown

These movementesulted inglitcheswherethe projected figure would contort or
distort in a macabre fashioRather than viewing thglitches as errors or problems,
participarts would therplay withthe glitches, causing them to repeat and creatively

performwith the digortions the trackingrrors produced.

1. Itis fun doing things you know you are not supposed to do, breaking the
character.
2. | wanted to test it to see what itrcdo by moving really qekly.
3. Performer rotates arms fastaudience laughter.
Audiencecommeit We all made the agmption we would have to be slow
4. +H F D Q 1 ¥oh Bles(Gaughter).He looks like he has been in an

accident.

As the designer of theg/stem, tracking erronepresented a bug, something | wanted
to remove from the systeriihe bughowever was used creatly by performers who
embraced the twistdijuresand would move in way® increase the tracking erspr

resulting in macabre distodéody projections.

In the design of ubiquitous computing systesystem errors can occfiom
communicationdrop-outs fandareassociated witlthe notion of geamd] hé& design

of systens able to cope witkerrorsis known asgeamful desigfl

Seamful @signs go beyond meaecommodation of seams; they let users
find ways to take advantage of seams and appropriateftraheir own
ends.

(Chalmerset al 2004: 8)
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The tracking errors produced by the Kinect failing to recognise body movements

correspond to the notions of s&s, places where communication failures result in

systen glitches that were creatively explaitey participantsin thgPerformance

and GameyVorkshopdescribed in sectigob. 7| players creatively expited the

tracking errors so as to produce digtdrmotions that would challenge other players

in their attempts to copy them. Seamful design was not deliberately engineered, but
instead participants discowstand then creativelypgpropriatedhe emergenseams.
Further examples of participants exphayiseams as a result of glitches can be seen

in the vides documented on the reseatdbg {21}.

Theevaluationworkshopsprovideda rich source ofeedbackand observationsn
the differences between performg and watchingynderliningthe more emotional
affectwhenbeing a performeratherthan wathing the projection mapping on

anothermperformer as a spectator.

Participantgeportedproblemsn controlling the virtual character dt@mirroring
issues anaot knowing where thelimbs were in relatiortsp to the projection

whilst again creativelyxplored tracking errors

The theoretical framewonproved to bea useful and informativiens through which
to examire the sense of engldiment in relationshipo the findings of the study and
in addressinghe relationshipandimpactof its three subaoponentsthesense of

self-location, sense of agency and sense of body ownership.

Theobservations generated in the stedyfirmedearier observationsntheimpact
of visual appearamof the virtual charactesn performative behaviouwhilst also
providing additionalevidenceon the effectiveness of the system in conveying a

sense bembodiment to the performer
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Thesharing of the wrk with other pratitioners proved to be inspiratiorahd
informed my practice. @e of theparticipantsdescriledthe exercise as foolish

This is a foolish exercise! Giving people permissi#the fool is half in the world
half outside the world. Evettying gets reversed Is &Hjg tradition

The traditionPHQWLRQHG LV YWRKRD MNH WWKLHY D GivBEDingplred X FK D | F
the creation oé& later enactmentD SXEOLF p)HVWLY doGuniehtgdRdROV Y HY H
the research blog?f} . The event waan artisticexercig anddue to its informal

nature, interviewing of participants was not undertakéswever, Ican eportthe

effectiveness of thiMorphia systemandthe fun and pleasure peogeperienced

play-actingand being foolishwhen transformeah a range of diffang virtual bodies

A video documenting the event substamigay observationandis includedon the

blog post {22}.

In summary, the evaluation workshops proved to be a useful and informative
exercise in the evaluation of virtual eatimentand the theoretal framework a
valuable tool in the analysis of the finding$ie next sectiodescribes thevaluation
of performative interactigrreferring to the theoretical frameworktime analysis of
thefindings andn the framing of he ntermedkl relationshipsetween performer,

media and audience
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5.9 Performative Interaction

Beforepresentinghe enatments evaluatg performative interaction,referto the
theoretical frameworkresented earlier |iﬁhapter dn order to frame thentermedial

relationships between media, audience and performer

Firstly, I discuss agencin relationship to performative interactid@n the
augmentedtagethe performerhas agency ibeing able taise their body to control
the virtual character whitin turn has agency in that it can interact with the virtual
scenography. The performer irdets with the virtual scenography through the
agency of their virtuabody, resulting inpu P HG L D W H {BudrateidQ F\
diagrammatically blow inFigure35

Figure 35. Mediated Agency
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However,from the perspective of the audientiegintermedial relatias between
performer and media are complicated through the perceived merging of the body of
the performer with the projected virtual bodgsulting in a collapsef distinction
between media and performer. In addition, the perfornterdaats with the viual

scenography (media) through the medium of their virtual biidgirated
diagrammaticallyn|Figure36{below.

Media
(virtual body)

Performer

Media

(virtual scenograph

Figure 36: Intermedial Relations - Performative Interaction

From the perspectivef the audence performer interaction with the virtual body is
magicalfin that it is hidda, whilst the interaction of the virtual body with the

virtual scenography is visible andxpressive[Reeves et al. 2005).

Via a videocamera located in the dience, thdHMD presents the performer with a
sense of selfocation from a seconperson persective as withthe audiencehe

performer witnesses their virtual embodimé&nin the perspective @n observer.
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Performative inteactionon the augmentestages enactedthroughthevirtual
embodimentf the performerand evaluated using the cateigs of navigation and
participation proposed by Dixon (2007: 56Bjxon presents his concepts of
performative interaction as relatiomsf between media and g&ipants.

Navigationoccurs where participant controls the direction through the media
content;this might be spatiallgs in ahreedimensionalvideo game oas a series of

discrete steps viayperlinkson the internet

Paricipationoccurs wherghe participant engages witlesponsivenedia content, for
instancewvhenplaying a video gamand controlling the actions of virtual characters.

In theresearchthe conceptsform the investigation gberformative interactioon
the augmented stage, whgnstead of interactiobeingan outcome otheagency of
a participantjt is an outcome oW KH PHGLDWHG DJHQF\ RI WKH SHUI|

embodiment.

The first form of performative interactianvestigatecn the agmentedstage of

iMorphia is navgation.
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5.9.1 Navigation

In terms of my practice, thdea of naigationon theaugmentedtageoriginated
from a previous workshop evaluating improvisatibhin a conparativestudy
betweerPopUpPla/?and iMorphia. The commentary | made dhe research blog
{14} describes how thperformers expressed a desire to be able to enter the

projected virtual scergvaphy.

« to walk down the path of the projected forest and to be able to navigate the space
more fully. We felt that the performer shblecome more like a shamistic guide,

able to break through the invisible walls of the virtual space, to open doors,

choose where they go, to perform the role of an improvisational storyteller, and to
act as a guide for the watching audience.

The vison was that of a free openteractive space, the type of spaces present in
modern gaming worlds, where players are=fte explore where they go in large

open environments.

TheUnity game engine incluled@HPRQVWUDWLRQ RI p7UR&LFDO 3D
gaming environment, weh the player is able to explore, thereby providing a
suitable base from which to develop Hweipts necessary to evaluate the

performative mode of navigation.

InordertoedD OXDWH QDYLJDWLRQ D,UIDRGIRAHStHIEIBeFH) RSLFD O

dimensioml world intoiMorphia (segFigure37|below) and created a number of

interactive scripts that would enable navigation to be carrietiyotie performerin
an unencumbered amdpressivenanner, using thedaly and the voice rathénan a
physical interface such as a mouse or joyshMleo documentation of the

enactmentare availablen the research blog {15}.

41 Se¢Research Journkgectiof6.4
42\/ear & McConnon 2017.
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Figure 37: Tropical Paradise

The initial evaluations were carriedtdafirough three solo enments. In the first
enactment navigation was controlled using gesture and spatial lo¢thé@gcond,
body orientation combined wittpesture ad voice, whilst with the third, voice and
body orientation controlled the navigatiaith additional animatio to enhance the

illusion that the character was walking rather thaatihg through the emanment.

The use of gesture to control the navigafoaved problematic, it was actually very
difficult to follow a path in thehreedimensionalworld, and gesires were
sometimesncorrectly recognised or performaésulting in navigational difficulte

where a view gesture acted as a movement commarideoversa.

In the second enactment the gesturgaoth hands oufactivated view ontrol and
body orientabn controlled the view. This was far more successful than the previous

version and the folloimg of a path proved much easier.

Separating the moleHQW FRQWURO WR YRLFH DFWLYDWLRQ 3|
overcame the problem gestural confusiorjowerer, voice recognition delays

resulted in overshooting whettempting tastop.
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When witnessig the enactment from the secepelson perspective gsented in the
HMD, therotation of the avatar to face the direction of movementywed a greater
sense obelievability that the character was moving through a landscape; the
subsequent addition ofvaalking animation enhancedethilusionfurther.

In WKH WKLUG HQDFWPHQW LQVWHDG RI WKH SUHYLRXYV
contrived, | added thevdtH FR P P D Q B atvR&tNe change of view.

Creating a responsive and effective perfaigainterface to control navigation

through body moements and voice proved extremely challenging as the video
documentatioron the blogestifies{15} .

A problan occurs when the virtual character is moving out of the scene towards the
audience, the backgund recedes, bfitom the secongersonperspectivehe

performer cannot see where they are going, only where they have come from, which
makes directional navagion impossible.

A solution to the problem is througinesenting the performer with a figérson
perspective and separating out the viewpadhthe performer and the audience.
Sectior[6.2.2.1 idertifies the implementatio of multiple viewpoints as an aréa

furtherresearch

In developing theavigation scriptig for the three solo enactments, it was felt that
the system wathenrobust enough to warramtviting other parttipantsto trial the

system

| invited wo peformerswho had participated in previous enactmeatsial the
system in ader that | mighevaluate navigation with participants who were

unfamiliar with the gestural and unencumbered interfaces | had developed.
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A video oftheenactmengvaluating ngigation is includedn the research blog

{19}. In theenactment the perforen can look aroundE\ VD\LQJ 3 OwRddif WKHQ
ERG\ RULHQWDWLRQ WR URWDWH WtKevieptil SRLQW 6D\
forward into the scene. S& QJ 2 E D F N Z D U GP RHid SEcDd-ritreat as the
charactemappears tovalk out of the scen®wards the audiee.

&RQWURO RI WKH FKDUDFWHUYY GLUHFWLRQ ZDV WKUF

halted the navigation, making the character statjona

Location became a pac of conversation with both performers commenting on how
landmarks becamfamiliar after a Bort amount of time and how this memory added
to their sense of being there.

Two versions of the scene warealuatedone with the addeanimation of the
charater walking when moving, the other without the additional animation. Both
performersconfirmedthatthe additional animation made them feel more involved

andvirtually embodied within the scene.

The images below illustrate a penfoer navigatinghe virtual scenography, looking

around, moving forward into the scene and movingfrauh the scene.
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Figure38] below, illustrates the performer using their body to rotate the viewgmoint

look around the scene.

Figure 38: Navigation, looking around in a scene

Figure39 below, LOOXVWUDWHY KRZ DIWHU VD\LQJ WKH YRLF]I

performer can navigat@oving forwards in the scene whilst at the same time

controlling their diretion through body orientation.

Figure 39: Navigation, moving forwards in the scene
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Figure40] below, illustrates the performer appearing to walk towards the audience

with the scaery moving backwards hand them. Though visually effective to an
audience, this aspect of navigation was impractisghe performer coulohly see

where they had come from and not where they were going.

Figure 40: Navigation, moving backwardsfrom the scene

Theenactmentith two performersevedled a number of issues apfmam thosel

had identified in the sa enactments

Performers tended to lose a sens¢hefdirection theyvere physically facingluring

navigation. Ths islikely dueto a canbination of two factors: iIW KH SHUIRUPHUTfV
has to rotate in order to steer in the \aitscene and) alack of clear visual

feedbackon the directiorthe characte$§ body is facingWhen thevirtual character

moves througlscenery such asdergowth, visual feedback is interrupted during

moments of occlusion between the virtual scendgramd the virtuatharacter in

the rendering presented to the virtual camera. Presenting-pdigsin perspective to

the performer woul overcome these problema solution described at the end of this

section.
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The enactmerdlsohighlighted thechalengeof realisingnavigationon the

augmented stageith more than ongerformer Group navigatioms conceptually
challenging, as w#vould probablymake littleperformative sense; and technically
challenging, as it would be difficult to realise requirtfigection tracking on all

performers and a mechanism for either producing an average from the direction data,
or targeting one performeas the navigator.

A more straightforward option would be for one performer to act as the guide,
deciding where to gacontroling the movement and direction through the virtual

scenery.

The idea of a guide came arose from the suggestion by one ofticgpats, that
The Donain of Arnheimby Edgar Allen Poenight be used as a basis for navigation,
where astorytelleracts asa 1 Q D U guiéftbréudh an architecturtddndscapeThe

navigation of narrative space is identified as an area for furteeareh in section

6.2.2.2

This section presented some of the challenges in realidiegfieé navigation

through the mediated agency of the virtual embodied performer.

The main challengto effective navigation arises frotheuse of a seconderon
perspective to present teense ofself-locationto the performerThis is further
complicated through attempting fwovide the same perspectivethe performer and

to theaudience. The performer alwaysistbe able tmavigae to where they are
headng in a virtual scene, whilst thaudience may witness the performer navigating
into, or outof a sceneWhen the sense gklf-location is from a secorgerson

perspective, the performer can only navigate into, and not out eha.sc

A majortechnicalchallenge in realising navigatian the augmented stage whe
amount oftime required to imigmentthe Unityscriptingandoverconing technical
issues, the commentary below taken from the blog indicatéedhmical complexity

involved in implementinghte enactment&l5}.
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Realising he demonstrations took a surprising amount of work, with ioehspent
scripting and dealing with setbacks and pitfalls due to Unity crashes and
compatibility issues between differing versionsssfeds and Unity. The UgiKinect
SDK and Kinect Extrasssets proved invaluable in realising these demonstrations,
whilst the Unity forums provided insight, support and help when working with
guaternions, transforms, cameras, animations, game objecttharsharing of

scriptingvariables.

It became clear thatcould not afford to spend time perfecting the implemeowtadif
navigation, which | recognised as a ronial task and beyond the scope of what
was possible given the time constraints of a Ptidys Instead, as thedg testifies
{15}, theexerciseof implementing navigatiowasfor it to act asproof ofconcH S W
The blog entry serves to evidence how practice besszhrch as a methodology can
not only answer the posing of research questionalso to raise furtheuestions

and generate new lines of enquiry. The questions cited above providing stinmulus fo

further research of navigation on an augmented stage (§6c2i@3.

Thenext section evaluasparticipation with virtual propsgnd the efficacy of
performative iteraction wherthe sense dagelf-location is froma secongperson

perspective.
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5.9.2 Participation

In terms of my practice, the blog {16} describes the creative motivations for

implementing particip&n on the augmented g

| envisaged implementing a syst thatwould enable performers tateract with
virtual props imbued with realvorld physical characteristicS his would then give
rise to a variety of interactive scenarias virtual characte might for instance
choose and place a hat on the headhd bther virtual character, pick up and place
a glass onta shelf or table, drop the glass such that it breaks, or collaboratively

create or knock down a construction of virtual boxes.

The following describeshe evalwation of theperformative interactiomodeof

participationin a virtual scene consisting dfree propsa table, a chaand a book

resting on the table, illustrated belowHimgure41: Scene with propgs

Figure 41: Scene with props
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Using theUnity game enginegthe pK\VLFV SURSHIGWREM HRAWNIL ZLWK U
and gravity were applied tothe pro@3QG PFROOLGHUVY DSSOLHG WR V
Thesimulatedpropertes of physicenablethevirtual propsto respond tdhe

mediated agency of the performbrough theactions of thevirtually embodied

character The addition of physics simulatioeshances the plausibility illusion for

performer and audience, the vatyprops behaving in amsilar manner to real

physical objects in that they fall overdrop to the floor in reactioto being pushed

by the virtually embodied performer.

In order b evaluate participation in the scene, a task was invented of tryimpos k
the book off the tale.

The firstevaluation Icarried outas a sole enactmeriollowed by an enactment with

two performers who hagarticipated in previousnactments.

| observedseveralproblems in attempting to carry out the task of knockingothek
off the table. Thenainprobleml experiencedvasthedifficulty in making my

virtual hand come into coatt withthe book An illustration of this task being

accomplished is shown belowkigure42jand a video of the enacémt carbe

found on theesearch blog {18}.

Figure 42: Book being knocked off table

136



When vewing the enactment through the HMBesense of selfocation from a
seconegpersonperspectiveesulted irmy conventionatense of léfand rght

appearing tde reversedasunlike a similar secongberson perspective presented in a
mirror, there is ndeft-right reversal in the view from the camelraaddition,

forward and backward also felt the wrong way round, in real life, &idimst-peron
perspectivewhen | reach oymy hand recedes, whilBiom a secondperson

perspective, when | reach ouaty hand visibly becomes nearer, and vice versa.

This resulted in two perceptugsuesconfusionbetween left and right arah
inversionof forward and backwasimovementsThe left/right confusion is the more
difficult to overcome due to our familiarityith looking at ourselveseflectedin a

mirror.

In order to try and overcome the confusion between left and right, | tentypora
added amirror to the video camra in order to create a mirror image of the seeond

person perspective presentadhe HMD, illustrated iv||Figure43: Mirror addition to

video camerpbelow.

Figure 43: Mirror ad dition to video camera
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Themirror-reversedmage presented in th¢MD enablethe determinatioiwof left
from rightwithout any issueand as a resultwas easily able ttocateandinteract
with the virtual props. A more elegant solution to the mirssue inherent in the
secondperson camera perspectipeesented to the performeould bemirror the
video streamdigitally.

Technically, he forward backward reversal is more ljegmatic to overcome.
However,after some practicedid become accommodateulthe reversaleesuling
from the secongberson perspective amehrnt to moveny bodyappropriately
distinguishirg forwards from backwards motions

Anotherdiscrepancy observed was a mismatbletween the location diie physical
body and the virtuabne. Thereappeard toa difference in scale, wherhysically
mowving in the p U H D O theRidual®ddy did not mevquite the same distance.

This problem llabelled asD p®&RF D W L Radmisiiaick Beffween the physical
location of the performer ithe peal worldfand tle location of the character in the
virtual world (Maselli & Slater 2014: 4) Correcting thecolocation issuenightbe
addressetly an afjorithm that would ensure a ot@one mapping between the
location of the character in the tinl world and the locatn of the performer in the

real world.

Thesecond enactment with two previous peariers cofirmed myobservations: the
mirror reversediiew helped in determining left from rightoth performersearnt to
compensate with the inkg@on of forwards and loawards anaégxperienedthe same
probleml had encountered iknowing where the virtual chare $ hand was in
relationship tahe perfoU P H U { Wid#eD @obGumentation of the enactment with the

two performers can be found on tlesearch blog {19}.
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Oneperformer commenteil makes me realise how much | depend on touch
underlinng how importantactile feedback is when we reach for gmdsp an object.
Gloves that providéaptic feedback to the performatesent a possibkolution to

the lack of tacti feedback when interacting with virtual prdps.

The lack of depth perceptionherent in thenonoscopic visual feedback to the
performercompounds the problems associated with colocafiba presentation of a
stereoscopic persp@a to the performer wdd provide depth perception and
theoretically reduce the problems of colocatidhe effect ofdepth perceptioon

colocationis evaluatedaterin sectioTS.ll Visual Perspectives

As an alternativéo the more challenging task of knocking the book off the table |
suggested a second task imfigly kicking the furniture overThis waseasily
accomplished by both performers and prompted gesturesxataiations of
satisfactionlmagescapturedrom thevideo of the enactme#f19} illustratingthis

taskare shown below |figure44andFigure45

Figure 44: Chair being kicked over

43 Haptic gloves for use in VR@currently under developnefor example théickstarter project
VRgluv, https://www.vrgluv.om/
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Figure 45: Table and chair turned over

The enactment demonstrated the feasibility of performative partiapatdst
highlighting issues concerning colocation and the challenges of demisaland

mirroring issues brought about by the secpadson perspective.

In terms of my practice,learnt that working with other performers provided a
means of validatig my experiences gained through solo enactm&hts original
creative visionenable performers tmteract with virtual props imbued vitreal
world physical characteristicwas realigd, with the recognitiothatthis proof of
concepthas the potentiabtevolve into much richer and more complex forms of
interaction with virtual propg-or example, addinigvo or more performers opsnp

the possibility ofrealishg collaborativenteraction noted in the theoretical

framework (sectioE.Z.Z .

The enactments revealsdveralssues that affect the sense of embodiment and its

subcomponentd he probémsassociatedavith colocation and deptreversaimpact
on the sense of body ownerslipe tothe subsequent mismatchwiguo-

propilioceptivecoherence between the virtual body and the body of the performer.

140



The sense of body ownershgxalso likely to bechallengedvhen attempting to
acconplish tasks that requir@ strong degree @isuo-proprioceptivecoherence
between the virtuabodyandthe body of the performerhe sense of agency may
also be negativelgffectedas aresult offailing to effectively achieve t&s due to
colocationanddepthissues.

Given that the sense of body ownership and agency are not experienced to the
maximum d@ree this is then likely to reduce the resulting sense of embodiment.
The exact relationship betwedresense ofembodimentaindthe interconnected
relgionshipsandweightingsof its threesubcomponentare not fully understoqgdhe
literature ecommendig the necessity dtirther studies and analysis.

Whereas SoE may consist of three subcomponents, their relationship is far
from understood. Although tise may be conceptually independent, it is quite
probable that there is an empirical correlati®tweerthem. Future studies are
needed to detect the existence, if any, of such dependencies.

(Kilteni et al. 2012: 38).

Such a studys out of remit in thigracticebased research where we are concerned
with facilitating performative interaction an augmeted stage informed by
conceptual theories of virtual embodiment, rather than attempting to produce an

empirical studyevaluatingthe sense of embodimeaud its three subcomponents

The enactment demonstdthat the mediated agency of the vittu@mboded
performer enabled thevaluationof the performative mode of participatiomhilst

also revealing issues associated wiguo-proprioceptivecoherege

The evaluation of performative interaction revealed a number of issues regarding
effective navigation and participation. The discussions suggesting that these issues
are a result of the sense of delfation being from a secdspersonperspective,

which negatively affecvisuo-proprioceptivecoherence
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The evaluation of virtual embodimesuiggests that the visual appearance of the
virtual body influences performative behaviour and that this is a result of the

prioritising ofthe view of the virtuabodybecause of the secop@rson perspective.

This presents a tension in tivethen the seresof seltlocation is from a secord
person perspectivieappears there is a positive impactvirtual embodimenand a
negative impact o performative interaatn. Thenext sectiordiscusses the
emergence ahe fEmbodiedPerformativeTurn fandsuggestdiow the conceptan
be used taddresssthistension between performative interaction and virtual
embodiment identified itheresearch
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5.10 The Embodied Perform ative Turn

Rather than contuing to develop new enactmentpeariod of réection and

guestons followed.| asked myself what was new or novel about the research, what
was the essential nugget | could identify that made the csaarque? My
supervisompointed out that the perspective | was giving the performer, the second
personperspective,ite view from the audience was unusUdde use othe HMD

and a video camera presenting a perspective from the auagvesapragmatic

sdution to the problem ofhe performer being unable see themselves when
projected with a virtual charactérheHMD enabled the performer t@itness their

virtual embodimenand interact with the projected virtual scenography.

Generally everyday HCI iglirecied at a screenghit a computer screen or the touch

screens of tablets and smart phones. On the augmentedthagcreen is behind the
performer and interaction is directed outwards, towards themceliand away from

the screenThroughouttheresearh | maintairedajournal, where | recoet my

thoughts and ideas. On June€'2D15 | drewa diagram of theesearchareasas a

PDS DQG LGHQWLILHG ZKDW , EHOLHYHG ZDV QRYHO DI
7 Z L MlWsstrated below ifFigure46. Research map

Figure 46: Research map
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Inspired by the ideaf WK H pS HU IR YPiRsvidier &1 HelbxedhZP08: 5),

| notedthat my research was making tideaexplicit, embodied or enacteBrom

this observation| conceivedhephrasepy7KH (PERGLHG 3HUARAUPDWLYH 7
means of encapsulatinige concpt of a performemitnessingthemselves from the

perspective of the audience whisttually embodiedandable to interact witlthe

projected virtual scenography

| believed thatthis concept represesta novelform of performative interaction
directedat an audiencand challengaconventionascreen orientated interaction.

| submitted an extended abstrdescribing the concepd a canference orComputer
Human Interactio(CHI 2016) which was accepted and publisi&’fown 2016)

| later came to gestion theassertiorthat the EPT challenges conventional screen
oriented interactioyrealisingthat performative interaction was chalie notonly
because thperformer was facing away from the projected screenalsags a result
of the secongbersam perspective beingresentd to the performer through théMD.

The problems Idiscoveredvhenevaluatingoerformativeinteractivewere aresult of
the performewitnessingtheir virtual embodimenfrom asecongpersonperspective.
The sense obelf-location asobserved resudtin the performebeingperceptually
distart from theirvirtual embodimentnaking accurate interaction with virtyaops
problematic Additionally, the unfamiliar perspectiveresented from the video
cameraesults in confusion betwea left andright and aperceived reversal of

forward and backwardsovements

There were also problems @flocation the congruency beten the virtual space
aQG WKH pUHDOY V S DOnltheRdsaarshtbldg K18} Ridtedttihe
mapping betwen the location of the germer in real space and the position of the
character in virtual space were out of alignment, resulting mnisistencies when
trying to move thdimbs of the virtual bodyowards a virtual object or prop.
Colocation issues wercompounded by not haviagy depth perceptiothe HMD

presenting a monoscopic view from the video camera
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A Virtual Reality HMD (VRHMD) in conjunction withthe Unity game engine

enables a stereoscopic view of a rendered scene to be presenteddwéne

thereby adding dep perception, which may potentially address the issues associated
with colocation.

The concept of the Embodi€terformative Turn emeegl from evaluationsf virtual
embodiment and performative interactiwhere the sense of sétfcation was from a
secongperson perspectiv&he theoretical framewonkotesthata firstperson
perspectivas prevalent in gaming andR and with regard tdie sense of self
location 3 La/fundamental requiremen(Kilteni et al. 2012: 383)

The perpective of the rended scene in the VR HMD can be altered to present
differing viewpoints, for example a firgterson or a secorgkrsonperspective.

The Emboded Performative Turn may thus encompass multiple perspectives and
potentially address the teion noted earlier wdn thesense of selfocationwasfrom

a seconeperson perspective.

Using the VR HMD, the next section describesréeseof enactments desigd to
evaluate theffectsof depth perception ardiffering viewpointson performative

interaction.
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5.11 Visual Perspectives

In thisseries of enactmenthe Oculus Rift Virtual RealitAMD (VR HMD) was
used to evaluateerformdive interaction througkhe presentation odliffering visual
perspectives to the performer. The game engine Uniggitirsupports the @dus
Rift anddeliversa stereoscopicenderingof the virtual set téthe VR HMD.

The discussions on germativeinteraction in relationsp to the sense of
embodimentn immersion,gaming and VR alddvocated the use affirstpersm
pergective the aim here wathereforeto assess performative interaction from a
first-person perspectivélnlike the previous enactmesy wherehe view preseted
to the performervia the HMDwas alive videofeedof the augmented stafm a
camerain these enactments the presented veavrendered viewpoirdf the virtual

setfrom the perspective of a virtual caméoaated in theset

Initially 1 trialled the system as a solo enactment and subsequently with a performer
who had partipated in therevious interaction enactments, repeating the

participation exercises previously carried out with a sequardon perspective from

the video camera, described sectiofb.9.4 Theidea was to make observations from

thesoloenactment and then compare these observationgheise from the

performerrepeating the samenactment

5.11.1 Second -Person Perspective

The first enactment utilised seconepersonperspectivepresentinghe performer
with a view of thé& virtual embodimenasobserved TheUnity renderingwas
produced by theame virtuatamera irthevirtual sceneas used in the previous
participation enactents. Thaendered/iewpoint from thevirtual cameravas
previouslypresented to the audience through video projeaiahto the performer
via theHMD. Here, a stereoscopic rendering of the viewpoint from ttieal

camera is presented to the perfortieough thevVR headset.
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The enactment was a solo exercise with no audience so there was no need for
projection mappig of the virtual character onto the body of the performer or

projection of thevirtual scenography.

On the research blagwas noted thizthe colocation issue icompounded by not
being able to perceive thlereedimensionalocation of the virtual chacder due to a
lack of depth perceptigh8} . In the enactment | wished to ascertarhether the
added depth perception provided by theesiscopic rendering woultklp in
resohing problems associated withlooation.

Both myself and the additional perfoer accomplished the tasks of knocking over
the book, the table and the chaithvielative ease, both asagreeing that the added
depthperception made locatyour virtual limbs andheir contacting the virtual
objects far easier than in the previons@ment without depth perception.

However as noted before in secti@ the act of moving hand orlimb forward

andaway fromthe body of the performavas visudly perceivedn theVR HMD as

a movement towards the rearddviewpoint, and vicerersa, a movement towards
the body of the performer was perceived as a backward motion away from the
rendered vierpoint. As a result othe perceptual inversion of depth movement, the

carrying out interactive taskzoved to bechallenging.

Theperceptual inversion of depth movememduced by the secoprson
perspectivempacts orvisuo-proprioceptivecoherencend according to the
literature, the sense of embodiment is then affetiedothe sense of body

ownershipbeingrelatedto visuo-proprioceptivecoherence.

Whenconveying a sense of embodimensuo-proprioceptivecoherence is

associated with selbcaion being presented fno a firstperson perspective.

Clearly a fundamental requirement is for there to be-fiessam pespective
with respect to the position of the eyes of the artificial body.
(Kilteni et al. 2012: 388
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In the enactmenthtoughtrial and errothe problemof visuo-proprioceptive
coherencelue to inverted depth movememhsovercome. lalsoappearedhat we

were also becoming familiar with the lack of inversion of left and right, as normally
presented in a mirrof.his suggestatover time a performecan overcome the
perceptual inversions of left and right and forward and backwards movements
resuting from the secongerson perspective and successfully accomplish interactive

participation.Thesefindings echo those presentealtier in section5.9.4when the

presentation of a sense of skei€ation from a secongersonperspective was
realised using a video camera located in the audiérire difference here being the
presented imagery in théR HMD is stereoscopic, supplygrextra depth

informationunlike with the previous monoscopic camera feed.

The images belovwkigure47andFigure48lillustrate the accomplishment of ttesk

of knocking the book off the tahlgiewed fom the rendered secomgkerson

perspective.

Figure 47: Book Task (1 of2)

Figure 48: Book Task @ of 2)
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The images beloyFigure 49andFigure5Qillustrate the accomplishment of the

tasks of knocking over the ch&gllowed by the table.

Figure 49: Knocking Over Chair

Figure 50: Knocking Over Chair and Table

One of the minor probins encountered in this task was the shifting ofatingle of

thevirtual cameranoticeable in the presentedages and in the video on the blog

{20}. This is as a result of the VR headseapping the oriemtion of the virtual

camea in accordance withtH DQJOH RI WKH SDUWLFLSDQWYfV KHD
inbuilt, but potentially could have been overriddermtigh modifying the underlying

code.
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The enactment using the VR HMD evaluating performativeradtion from a
rendered seconrplerson perspecte shared the same problems of reversal of depth
movements and horizontal mirroring as the previous enactmiaigt the live camera
feed from the lod#on of a spectator in the audience to provide the sepensbn
perspective. Despite thesuo-propriocepive issues, colocation was assisted through
the added depth perception enabling virtual objects to be locatethtionship to

the location of theharacters virtual hand.

Recountingny experience of theractmentthe VR Headset presented a
gualitativay different sense of body ownershipcomparison to theiew in the

HMD from the livevideofeedof the cameraf the projection mapped character on
my body The sense of location from a secqetson persgctive was theoretically
the same, | was viewintpe virtualcharacteas an observer, however because the
character was nqrojectionmappedonto my body, the virtual characteappeared
totally synthetic, a computer game imagdgespite the movements dfd virtual
character being congruent with miieno longerfelt associated with my bodthe

renderedvirtual characteffelt completely removed, existing itsiown virtual reality.

A similar study ofarendered seconrgerson perspective suggests that sense of
body ownership can successfutlg conveyed through the rendered illusion of a

mirror:

It is possible to obtain body ownership illusion of a mirred virtual body
image when there is synchrony between motor actions of the participant and
theseen movements of the avatar mirrored image.

(GonzalezFrancoet al. 2010)

Further evaluation would be required in order tityfunderstand the differencesd
respective impacts on the sense of body owneeshgresult of the secoperson
perspectivesf the renderedirtual bodyversusthe livevideocamerdeed of the

projection mapped body.

Thenextenactmentlescribegperformingthe same set of tasksth the sense of self

locationpresentedrom afirst-personperspective.
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5.11.2 First-Person Perspecti ve

The purpose of this enactment was to evalpatérmative interaction where the
sense of selfocation is from a firsperson perspectiveThis was a solenactment

and in carrying outhe enactment experiencesgeveralssues.

My perspective on #virtual world was completely unfamiliar, theazacter having
different bodyproportionsandthe viewpointof the virtual canerawaslocatedat a
different heght fromthe location oimy owneyes My account of the experience is
supported by the literate where it is noted that morphologiegdpearace is an

important factor in conveying a senseeofibodiment

Generally, a virtual body representation with eliént morphology with
UHV S HF WowW BRolBgigad iroperties (e.g., morphological appearance
number of limbs, size), would probably havg@wlogical or even motor
consequences.

(Kilteni et al. 2012: 382)

From my experience | would argue that morplgidal appearancempacts on the
senseof body ownership whilst morphologicsimilarity is an mportant factor in
conveying a familiasense otelf-locationwhere the firspperson viewpoint is
rendered from the same height asltation of the eyes ithebiological body.
The different sese of height in the virtual world impacted on my sensaoaly
ownership as | moved around, it was ananmifiar and disorientating perspective

from the one | was accustomed to.

| experienced further and mopeoblenatic issuesas a result of the desigih the

system SURGXFLQJ GLVFRPIRUWQRAEWHKHDORHAQRUIQWMORIVGE]
dislocation.Whenl moved, the combination of tracking information from the Kinect

and the head mounted display resulted serse of vertigo as the systems comget

in defining the spatial orientation and location a flrstpersonviewpoint.
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The virtual cameraenderinghe firstpersonperspectivavaslocatedin the headf
the virtual character thetweerthe eyes anthcing outward. The head of the virtual
charactemwould movein responséo tracking informatiorgeneratedby the Kinect
soas | movedthe vitual camera displada new rendered viewpoint from the head
of the virtual charter in its new locatioit the same time when | moved my head
the traking generated by the HMD would also alter the rendegpoint. The
combination of the two sets ofking information resulted in swaying and
jittering of the presented point of viewhenever | movedn addiion, tracking

errors from the Kinect mduced sudden jumps in thenderedriewpointadding to
the discomfort and feeling of vertigo. The vidaothe research blo@0} conveys
these effects to degree buis substantially different from th&tereoscopic
experiencalelivered in the VR headset the viewpoint fromafirst-person

perspectivenovingaroundin athreedimensionaknvironment

However, despite the perceptual discomfartten moving in the spacehen | stayed
relatively still,| found accompshing thetasks from the firspersonperspective
extremely easy and much more natural thham the previous secorgerson
perspective. Due ttime constraints and thesrtigo produced by thgystembeing

potentially hazardous, only lsoenactments werearried out

The images belowlustrate the task of knocking the book off the table fromfitisé-

personperspectiveln the enactmeng high degree of manipulation of the book was

achieved, making the boakand on its engFigure51) andthenpushingit over
Figure52).

Figure 51: Manipulating Book
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Figure 52: Pushing Book Over

The final task, acomplishing the task of knocking the chair qverillustrated below
first by kicking it (Figure53) andthenby pushing it over with the har EigureS?r.

Figure 53: Kicking Chair

Figure 54: PushingChair
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The enactment demonstrated that the agdisirment of tasks is facilitated when the
senseof selflocation is from a firsperson perspectiv€olocationbetweerthe

virtual hand and the virtual prapas enhanced due toet additional depth

informaion from the streoscopic rendering in the HMEhereby supportinthe

sense of agency. The semd body ownership was challenged due to visuo
proprioceptive incoherence resulting from morphological dissimilarity, especially the
difference of height betvem the virtual body and the biological, whilsetsense of
self-location was challenged as auk of the trackingssuesegatively affecting the
visual perspective presented in the HMD.

Although the enactment was designed specifically to evaluaterpetive
interaction from a firsperson perspéiwe, | noted that my experience of body
ownerskp was sibstantially different to whethe viewpoint iSrom a secongberson
perspectiveWhen the sense of sdtication is from dirst-personperspective was
aware & observingwhat | could see ahe virtualbody, mainly the hands and limbs
rather ttan theperception bthe completevirtual body being observeidom a
distancewvhen the sense of sdtication is from the second person perspeciiie.
observabns tally witha number oR studies that noteow the senseof body
owneshipis affectedby changingthe perspective ohow the virtual bodyis
conveyed to the participarBértrand et al. 2014Cleland 2010Ehrsson 2007).
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5.12 Summary of Results

The research has shown that the presentatich@ft@&se ofself-locationfrom a
seconegpersonor afirstpersonperspectivempacs differently onvirtual

embodiment and performative interaction.

Thesense of selfocation from aseconepersonperspective erdes the performer to
witnesstheir virtual embalimentas f from the viewpoint of anothgrersa, the
virtual embodiment iperceived from the perspectiyeV4dELR EV H dndH G |
prioritises the perception of tivrtual body. In contrasthe sense of selocation
from afirst-personperspective u <R E V H pridrii&e§ a world view where ¢h
perception of theirtual body is secondary.

The enactmentgresented irsection5.8.Jillustratethat gioritising the perceptio of

thevirtual body,wherethe sense of selbcation is froma seconeperson

perspectiveimpactedon performative behaviopespecially wheembodiedn
oppasite genderln contrast to watching others perform, when performing,
partidpants experienced sense of embodiment, specifically the sendeod§

ownership and the sense of delfation

Accomplishinginteractve taskswhere the sense of sdtfcation isfrom asecond

personperspectivevere found to b@roblematig(sectiorg5.9and5.11.%) andeasier

to accomplishwhen the sense oélé-location is froma firstpersonperspective
(section5.11.3.

Thesense of selfocation from dirst-personperspectiveassiss with caocation, the
virtual hand carbe locaéd spatially in elationship to the virtual pr@pStereoscopic
rendering of the virtual scene provides additional spatial information in the form of

depth perception and further assists in colocation.

Wherethe sense dfelf-location is froma firstperon perspectivehe spatial
information is knowrand familiar therebysupportingthe accomplishment of

interactive taskdn contrastthe sense of selbcation froma secondperson
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perspectivgresents ur@miliar and irvertedspatial informatiorandchdlengesthe

accomplishment of interactive tasks

Navigationwhere the sense of sétfcation is froma seconeperson perspectiveas
found to beproblematic In order to navigate out of a virtual scene theggrmer

needdo see where they are ggiand ot where they have beelm. order to navigate

out of a scengthe presentation of selbcation froma firstperson perspective
enablsthe performer t@ee where they are headimgilst the audience is prested
with a £condperson perspectivéisplayirg the scerreceding The necessity of two
persgectives suggesthe rendering of two separate viewpoints: one for the audience
and another for the performedentified as an area for further research irtisac

6.2.2.1]

The enactmentsn sectiorg5.9.4and5.11revealedvisuo-proprioceptiveand

colocationissueghat are likely to affedthe sense of embodimef{8oE)and is
subcomponenighe sense of body ownershipnse of seocation and sense of

agency.Secton|2.3.4of the theoretical framework notes thiette is known about

the relationsips between the subcomponents or whether ongrages another in
the enhancing of the SoE (khi et al. 2012: 380)t was recognised thahan-depth
studyto ascertain thampact ofvisuo-proprioceptiveand colocation issues the

sultomponent®f the SoBwasbeyond the remit ahis study.

In summary,the presentatioto the performer via tnHMD of afirst-person

(self-asobserver)r asecondperson perspectiself-asobserved) impacts

differently on performative interaction atiie virtual embodiment experienced by

the performer. A firsperson perspective enhances effective perforraatiteraction,
whilst a secongberson perspecevHQKDQFHYV WKH SHUIRUPHUYfV H[SHI
embodiment. The differing perspectives affee tonveying of a sense of

embodiment and impact differently @a threesubcomponenfghesense of self

locaion, sense obodyownershipand sense of agency

Through encompassing both a firahd secongberson perspective, the Embodied
Performative Ttn then resolves the tension betw@enformative interactionral

virtual embodimentesulting from a fixed pspective.
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5.13 Practice and Process

The last sectio presented a summary of the results generated through the practice
based methodology of evaluagi enactments investigating performative interaction
and virtud embodiment on the augmented stage. In thissgdoefore moving to the
conclusions, | prese¢an account of thehallenges, problems, benefits and rewards |
experienced during tharacticebasedorocess.

One of the benefits resulting from practicasel research is its ability to generate
new and stprising findings The process of practice, tlhugh making and enacting
can reveal new knowledge and new discoveries that were not plannectcieexp
The discovery of the creative use of system glitchesxtample, occurredrhen

moving from solo enactnmés to group enactmeﬁ;.

In addition to thegeneration of new findings, ithdiscoveryalsoinformed my
practicethroughrecognsingthe benefits of sharing and workingtiwviother

performers and practitionergor exanple, through collaboration with other

practitiorers, thePerformancend GameWorkshopHS.? generated new application
ideas foriMorphia DV BExQuigie Corpse| J DdnéHaperformative training

sysem. Two further examples of new ideas emergiranf working with other
performers aréhe use ofMorphia WR KRVW D p) H6W.4 ¥ridl heRdotigilR RO V
of having a performeD FW DV D uQD[BRBRWLYH JXLGHT

Another benefit from working ith other performers is thalidation or challenging

of observations made during solo enactments. In terms of my practice, | recognise
having other views on subjective experience can not only nuance tkpégence

but also present completely new perdpes, challenging inheremssumptions that

otherwise might have gone unchallenged.

For instance, my experiencetbeMikuMorphiasolo enactmer@ | found to be
stimulatirg and enjoyhle, if not somewhat uncanny. | wierefore surprised by

some of the expressions of uncomfortableness made by male participants when

virtually embodied in the opposite gendBrg( 3.

157



In the discussions afterwdsit was suggested that feelings of uncomfdetabss
experienced by male participants appearing in opposite gender might also be due to
not wanting to appear foolish, one of the participants commeridirggsing in the

clothes of the opposite gender ifoalish notion

In terms of the analysis of tlesults generated by the practlz@#sed methodology,
participant feedback served to validate many of the embryonic ideas and

observations | had formed froeatier solo enactmentddany of these are

summarigd in the previous sectiqhb.(3), including: the effect of the visual

appearance of the virtual character orfgrenative behaviour, thdistancing effect
when viewing the virtuabody froma secongberson perspective as an eb&r, the
problems of realising effective perfoative interaction with issues associated with

visuo-proprioceptivecoherencéetween theirtual body and that of the performer.

In summary, the process ofgaticebased research greatly benefitted from th
LQFOXVLRQ RI RWWB BWILSA ity iidie@n<of validating solo
observationsbut also as means of providing altematperspectives on the research

and generating new ideas and discmse

The next chapter addresses the researehtigms proposed in sect|Gr?

referencing theéheoretical framework in the analysis and contextualisirtye

findings from the practicbased research.
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Chapter 6 Conclusions

In thischapter Irevisitand answethe research questisthroughreferring tothe
resultsgenerated ypthe practicebasedesearh analysedhrough the lens ahe
theoretical frameworkThe discussion raises a number of questamsissues,

presented in sdioin|6.2as areas fofurther researchThe innovative concepts and

new knowledgeresultingfrom the researchre identified in sectigf.3 The thesis

concludeswith areflection on the researgburneyas a result ofhe practicebased

methodobgy.

At the beginning of the thesis four resgragquestions were posed

1. How might an augmented stage be realised enabling performer embodiment

and performative interaction with virtual scenography?

2. What isthe nature of embodiment on the augmented siagehow does this

relate to embodiment in Virtui&eality and gaming?

3. How can embodiment be made manifest for the performer and the audience

and how are they different?

4. What is the impact of differing visili perspectives on performer embodiment

and perbrmative interaction?

In order to answer the regrch questiond first preent aseries of bullet points

summarising théndingsfrom the practicebased researchnalysed through the lens

of the theoretial framework.
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6.1 Research Findings

I.  The practicebased research enquiry revealed a tension ahtaesection of
performativeinteraction (PI) and virtual embodiment (VEhe altering of
the presentegerspectiveo the performer via the HMDetweera fir st-
person perspectivend a secongerson persptive impacts differentlyon
performative interetion and the virtual embodiemt experienced by the

performer.

ii.  Afirst-person perspective enhances effective performative interaction, whilst
a seconegpersonSHUVSHFWLYH HQKDQFHV WKiHUS HUIRUPH L

embodiment.

iii.  Through encompassingth afirst- andseconeperson perspectiyéhe
Embodied Performative Turn resolvige tension betwegoerformative

interaction and virtual embodiment

iv.  The sase of sellocation from a seconperson perspmtive enables the
performer to witness their wiral embodimentsif from the viewpoint of
another person, the virtual embodiment is perceived from the perspective
MVHEOREVHUYHGY DQG SdptioR of théilirwidl WodiK H SHUF
contrast, the sese of seHocation from a firsiperson perspét YH -asVHO I
obVHUYHUYTY SULRULWLVHV D ZRUOG YLHZ ZKHUH WK

secondary.
v. Accomplishing interactive tasks where the sense tfigehtion is from a

secondperson perspectiveare found to be problematic and easier to

accompish when the sese of seHlocation is from a firsperson perspective.
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Vi.

Vil.

viii.

Visuo-proprioceptivecoherence between the body of the performer and the
virtual body is regarded asnportantin supporting a sensd# body ownership
and enabling effective perfmative interactio. Without a full empirical

study, the affect ofisuo-proprioceptivassues on the sense of embodiment

and its subcomponents is not known.

The enactment evaluating navigation identifiedteeessity ofendering two
perspectives of theirtual scene, decongperson perspective for the
audience and a firgterson perspective for the performer.

Performer agency is manifested in two wdyrstly, the performer has
agency in that their bodyontrols the movements of the virtual body;
secandly, the perforner has mediated agenitythatthe virtual body has
agencythroughinteracting with the virtual scenography.

In witnessing performativiteraction,the audience perceive the mediated
ageng of participationand navigationD V puH [ S fhirtMhé lconkiobf the
YLUWXDO ERG\ DV uyPDJLFDOY

Congruent pojectionmapping of a virtuatharacter onto the body of the
performer presents a thrd@nensonal imageof an embodiedirtual

characteto the audience.
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6.1.1 Question 1 (Augmented stage)

How might anaugmented stage be realised enabling performer embodiment and

performative interetion with virtual scenography?

The prototype augmented stggevided a platformby which the questions
concerning prformer embodiment and performative interacti@re addessed
through the evaluations of performative enactments

When presenting the performer a sense ofleelition from a single perspectivégt
findingsreveakdatensionin simultaneously realisg effective performative
interaction and virtuaeembodimat. The tension is addressd#doughthe Embodied
Performative Turn encompassihgth a first and a secongersonperspective.

Performative interaatin with the virtual scenography is realised tighb the

mediated agency of the virtually embadigerforme.

The findings also revealed performative interaction was supported by a sense of self
location from a firsfperson perspective and enhanced by dpptbeption through
stereoscopic rending of tipeesented viewpoint to the performer. Performer
embodimentwas the reverse in that it appeared to be enhanced when the sense of

selflocation is from a secorgerson perspective.

Visuo-proprioceptivecoherere between the body of the performer and thieiair
bodywas found t@animportant factotin suypporting asense of body ownership and

enablingeffectiveperformative interaction.

Realising theprototype augmented stageextas proof of concept, demongirey

the feasibility of presenting performersm@sjected mapped virtual characters able to
interact withprojected virtual scenography. The prototype system represents a
technical framework which may inform the design of future systems suitable for

larger scale productions.
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The practicebasedevaluation of the prototype highlighted technicaluss that

would need to be addressed if the prototype were to be developed into a robust
platform suitable for live performance. Human Computer Interaction (l48igs

raised by the investigation of perfornvat interaction on the augmented stage would
also need tdbe addressed if the system were to be used in a live performance setting.
The technical and HCI issues are used to identify areas for further repessehted
undefSystem @velopmentn sectiorlu(i.z

6.1.2 Question 2 (Nature of Embodiment)

What is the nature of embodiment on the augpee stage and how does this relate to

embodimentn Virtual Realiy and gaming?

The nature of embodiment is undexsd in the context of virtual embodiment
realised by conveying a sense of embodiment, which in turn is presented as a
synthesis of its subogponentsthe sense of selbcation, the sense of agency, and

thesense of body ownership

In VR the sense of enoldiment is conveyed viamddMD presenting a see®f self
location fromafirst-person perspective coupled witisuo-proprioceptivecoherene
where theworld viewalignsin response to the orientation of tteD UWLFLSDQW({V K|

In gaming, the participamiews a screerwheredisplaying the active avar
enhances the sense of embodiment, with players identifying with the avatar as their
SHIWHRUL]J]HG RU GRXEOHG ERG\ LPDJHSthd\ReWIJDUG

presented to the participantascomputegraphics rendering @avirtual world.

On theaugmentedstage, the view presentaaithe performervia the HMDmay be
from a first or secod-person perspective. When the view is from a seqmardon
perspetive the virtual body is prioritised therebytemcing the sense of body
ownership and the reking sense of embodiment. Thengruent projectiomapping
of the virtual cheader onto thebody of theperformerconveys the sense of a three
dimensional emadied virtual character to the audience andualitptively different

from watching a computeenderingon a screen or througim &MD.
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6.1.3 Question 3 (Manifesting Embodiment)

How can embodiment be made manifest for the performer and the eeidieth how

arethey different?

Embodiment is made manifestttee performer by the conveying of a sense of
emlodiment via the HMD. The sense of embodiment isvegad through its three
subcomponentshe sense of selbcation, the sense of agency, and the sense of body

ownership

The sense of selbcation may berbm a first or a secongberson perspective, ot
impacting on the sense of body ownership and héresense cdmbodiment
conveyed to the performéihen the sense of sdtication is from a secorgerson
perspectivethevirtual body is prioritisedherebyenhancing the sense of body

ownership.

Thesense ofagencyconveyed to the performes twofold the performer has agency
in that they control and inhabit their virtual embodiment, which in turn hasagen
that it can interact with the virtual sagraphy. The performer interacts with the

virtual scenography through tmeediatedagency of their tual embodiment.

The audience witnesses the virtual embodiment as a result of the congruent
projection maping of the virtual character onto the bodytted performer. The
audience also witnesses ttgeacy of the virtually embodied performer interagtin

with the virtual senography
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6.1.4 Question 4 (Visual Perspectives)

What is the impact of differing visuakpspectives on performer embodiment and

performdive interaction?

A first-person perspectiverioritises a world view andnhances effective
performative interaction, whilst a secoierson perspective enhances the
SHUIRUPHUYV H[SHULH Qehtds &resvlt af priotifisiDg ld AR heP
virtual body

Conversely a secondperson persptive prioritises the perception of the virtual body
and challenges effective performatimeeraction whilst afirst-person perspective
reducesW KH S H B érperientddf virtual embodimeas a result foprioritising a

world view.

In conclusiontheresearch questions have been answered by referring to the findings
generated by the practibmsed researclanalysed through the lens of the theoretical
framework in evaluating performative embodiment antenaction on an augmented

stage.

The pradte-based process revealed many potential areas for further research, some
of which are as a result of technical issues, others representing new lines of inquiry
asresult of discoveries made in the course ofrésearch. The next section presents

a summay of these areas as topics for future research.
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6.2 Further Research

The topics for further research are grouped into two subsections, system and
conceptual develapent. The system section identifies hardwaresaftivare
developments thatreneeedto be mack to the prototype system if it were to be
employed in a live theatrical or performative context. The conceptual section
describegheoretical concernand issesidentified during the researchatmerit
further research.

6.2.1 System D evelopment

This sectiordescribes hardware and software aspects of the system that during the
course of the research have been identddarranting further development.

6.2.1.1 Projectio n Mapping

X Body
Projection mapping on the body svachieved using the Kioeto animate a
virual FKDUDFWHU VXFK WKDW LW PDSSHG RQWR WKH ¢S
development and application of alternative technologies to the Kinect would
enable more accuratadrapid body tracking-or example, a wirelesaotion
tracking body suitvould deliver accuratiémb co-ordinates analso present a
suitable surface for the projection of the virtual chara&edy tracking is

further described in the next section onlHC
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x Face
Face mapping was notplementedn the prototypeand would enhance the
S HU I R Ul tbfcunv@y facial and emotional expressidime research
websiteillustratesexamples ofdce mapping using infreed markers on the face
and via reatime feature recognitioff. Theface mappingechnobgy could be
incorporated into a face mask whistould also present a projection surface for
the face of the virtual character.

X Scenesand props
Thebackgroundvirtual scenographwasrealisedusing front pojectiononto a
screen, resultingnithe astirg of shadowsy performers
The development dfont projection of the virtual characsaand back projection
of the virtual scenogiphy would remove this problem.
Multiple front projectorsof the virtual claractersould also be employed to
producea wider field of view for the audience.
Stage propsight be further augmented through the use of dynamic projection

mapping of virtual props onto physical objects

6.2.1.2 Performative HCI

X Body Tracking
The tracking cpabilities of the Kinect were found to beopeto errors and time
lags, tracking of multiple péormers is also problematic, though Kinects can be
networked. Alternative faster and more accurate tracking systems using wireless
bodysuit or infrared markeibased tracking systems would alleviate tiiaeking
problems and provide a scalable solutioenable tracking of multiple

performers.

44 http://kinectic.net/motiortaptureface/and offline via /kinectic.net/index.html in the accompanying
ZIP file archive kinectic.net.zip
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Accurate traking of handspossiblywith haptic gloves would enable a high
degree of fidelity such that performemsuld interact with the virtual props using
their hands Performers might then be ablegiak up virtual objects, pass them to

each other or turn over the pages of a virtual book.

x Gesture and Voice Recognition
Gesture and voice recognition provided by Kinect was problematic being
slow to respnd and prone to recognition errors. Alternative sys$ would need
to be deployed for live performative use. Microphones inbuilt into the
SHUIRUPHUVY KHDGVHWY ZRXOG EH HVVHgWLDO IRU
with a sound system.
Additional motionrecaynition could be employed to enable the natural
performance of navigation through motions of walking and body orientation.

x Visual Feedback
Light-weight hiresolution stereoscopic wireless headsets wouddige
performers added depth perception asskt in performative intection and
enhance theggU IRUPHUYYV VHQVH RI HPERGLPHQW RQ WKH I

6.2.2 Conceptual D evelopment

This sedbn describes conceptual areas for further research, identified agtafes
issues encountered during the researdmsgrotential research strands emerging from

theresearch.

6.2.2.1 Multiple Viewpoints

The research evaluated two viewpointsseaondperson perspective prioritising the
view of the body and thereby influencipgrformative behaviour, and a figérson

persgective which priorities a world view and supperformative interaction.
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Other perspectives such as a I§irdye viewor a thirdpersonperspectiveverenot
evaluatecand may also influence performaraethe augmented stage. For example,
abird $ eye viewdisplayingthe relative positionsf the performers might assist in
realising ceordinated group performances.

Secton|5.9.1identified that the facilitation of navigatimecessitated the rendering

of two perspectivesa firstperson for the performer and a sec@etdson persgctive
for the audience. This suggests the rendering of multiple viewpoint streams for the

performers and audience.

Different perspectives migtihen be presented to performers during the coufse o
show so as to enhance perf@mambodiment pperformatve interactionThe
selection of the visual perspectiwelayed to the performgcouldbe under the
master control of a show director, controll®dthe performesor automated in
response ta computercontrolledscript of the show.

The differing perspctives presented to the performers might also be incorporated in
the production, presenting the audience with alternative and multiple viewpmints s
as to create alternative perspectives on tiielding narrative and multiplstrands

of simukaneous aabin.

6.2.2.2 Performative Interaction

Themodes of conversation and collaboration were not addr@sseeresearch as
the modes of navigation and pantiation proved sufficient in evaluating the impac
of visual perspectives on performative intéi@t. However,it is recognised that
there is scope for further investigation of different types of performatieeaction

on the augmented stage.

Dixon suggsts thafor conversation to take place betwgsnrticipants and an
interactive artwork there Bds to be a relationship involving trust, cooperation and
openness (Dixon 2007: 585). These qualities are sitailthose that facilitate

improvisation- beingopen, offering, giving and receiving (Johnstd@y9: 106).
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In relationship tdhe ludology ofcomputergaming, the modes of conversation and
collaboration share similarities to the activity of paidia oypla

Video games, on the whole, tend to be orgashiaround game structures and
mechanics that amaore ludus than paidia.
(Fron et al 20073)

In contrast tdudus orientated DPLQJ )URQ GHVFULEHV FKASGUHQT"
and costumed role playing aperrended game playing involving free improati®n.

The development of opeanded and improsational conversational and

collaborative modesf interaction might then capitalise on the perferm

embodiment of costumedle-playingfacilitated byiMorphia.

In the enactment investigating navigatiorsaction5.9.1lit was noted that the

creation of navigable spacesuked in anarrative spacthatbrought charaetrr and
action togethent was suggestetthat one performer might act as a guide, leading the
other performerdirough the landscape taking on the role of riarrar storyteller.
Thesenotionsresonate witltomputerbasedadventure gamesvhich are oftertarge,
open spacesvolving role playingas different characters

Performative avigation in large opegpacesnay therfacilitate costumedole
playing,improvisation collaborationand conversatiobetwea performers play

acting in the virtual scenography.

6.2.2.3 Control and possession

The observation concerning whether a performer was controlling the virtual
characer, or it was controlling them led to the idefaaharacter imbued with
behavioural dynams. Avirtual character in the form of an oldegrsorfor instance

might only be able to move slowly, thereby controlling how the performer moves.

Further researctvould be required on the design of virtual cliéees imbued with
behavioural dynamics drthe asign ofcoherencéeedbak to the performer
relaying howaccurate their movements are in comparison to those imbued in the

virtual character.
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This could be dueved by presenting the performer a visual ldigghowing the

difference between thedationsRl1 WKH OLPEV Rl WKH SHUIRUPHUYV
the virtual charactefFurther research in the design of coherence feedback and

characters imbued with behaural characteristics might then find applicatiin the
development of training progranor te learning of stylised movementsr

example,Tae Kwando oifrai Chi.

6.2.2.4 Gender and Identity

The research has shown the impact of visual appearance of tla efvéwacter on
performative behaviour, espedjaivhen changinghe perceived gender. Literagur
on the subject indicates gender swapping is common in virtual worlds and online
gaming Hussain& Griffiths 2008 Rosier& Pearce2011, Pearce et al 201500.

The experience of becoming different virtehlaracters in online virtual worlds
enables thexploration of gender and identity (Fron 2007, Childs 200ther
researclsuggestshe potatial value of virtual gender roles for those experiencing
gender gismorphia(Pearce et al 2013.08). It is suggeted that further researdi
performerembodimenexploring gender and identity on an augmented dtage

potential valuaen the developmeraf applications that suppanealth and welbeing

6.2.2.5 The Uncanny

The uncanny is regarded as something to be agtadthe design of humadike

virtual characterand robots where the aim is to positively engage, rather than
disturb the human recipient.is suggested that the uncanny has potential theatrical
and artist value, creating scenarios specifically desidjto provoke a sense of
unease. There are a Wheof papers and research in the literature on computer
animation and robotics focussing baw to avoid the uncanny and how to detect and
measure its occurrea in the human perceiver (Geller 2008, McDorratial.2009,
Pollick 2009, Tinwell et al, 200Wori et al 2012). Severakecent papers focus on

the importance of appropriate dynamic characteristics, highlighting human sensitivity
to gestural movementsid facial expressions in connection with therarimeuron
(Tinwell et al, 2011, Saygin et alp21).
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It is suggested thahis research might be exploited to create performances on an
augmented stage where the manifestation of the uncanny is used fullyptse

create a sense of unease in the audienc

6.3 Innovation and New Knowledge

The embodied péormative turnencapsulatea number of innovative concepts:

I. 7KH SURGXFWLRQ RDVNIGLQKWE OWEHEBAHEIJhBheSHUIR U |
projection of a virtal character onto the body of a performer siett the
movements and actions of the virtual ideer are congruent withase of
the performer.

ii.  Theconveying of a sense of embodimei# an HMD sothe performecan
see themselves from different perspessi A secongbersonperspective
producing the ® ER G L P Hh&fatmerasuR EV H U Y H G frstadtdo® VW D |
perspective reXOWYV LQ WKH IddefarReédds RHEQ W URYTHIU 9

il. 7KH SURGXRWIHRJ® RW UY H Y L Wioxgb &conbidafioh df) D S K\
gameengine technologyUnity), video projection antiody tracking

(Microsoft Kinec).

New knowledgéhas been revealed throudtetimpact of visual perspectives on
performer embodiment and the resultant implicati@ggardingperformative
behaviour and perfornige interaction. The research indicating thatfprmative
interaction ishetter supportethrough afirst-personperspeate whilst performative

behaviour isnfluenced bythe secongbersonperspective performeras REVHU Y HG |
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6.4 Research Journey

In this section | present@ersoml reflection on myexperience of research through
practice.The am s to present insights X OWLQJ IURP WKH pPEHKLQG WK

activities of the practicbased research inquiry.

The research commenced2013with a broad emit examining intersections
between performangeomputer science and theory associated wifitomsation
(Lockford & Pelias 2004Tanenbaum 200Q8liveness (Scot2012,Auslander 2008
and intermediality (BayCheng et al 201(Rajewsky2005.

As a reslt of the broad remithe practicebased reseancmethodology resulted in the
exploringof a nunber of potentialreseach directionsAt times it was difficult to

focus and to decide on which path best to follow. To compound the problem, reading
the literdure associated withotential research pathsuch as improvisation and
intermediality tendedotexpand the horizon tlaer than narrow it down.

The research blog presents a dibkg account and illustrates the many avenues the
research took and poteaitpaths the research uncoverébe first enaahentin
November 20131} resulted in the uncagrbecomingafocus of heresearchThis
wasfollowed be aperiodin 2014where improvisationliveness and intermediality
led the researciThe interest in lieness and improvisation resulted in two
enactmets being carried out to evaluate whether twdqreners might facilita
improvisation £} and a comparative study opUpPlay® andiMorphia { 14}.
Through a process of criticegflection,it wasrecognisedhat improvisation
represents a complex modeimteractivity and shares features associatetl wit
'LIRQTV PRG Hrgati®h datR@@IMboratioAn investigationof computer
assisteatonversationcollaborationand improvisatioron theaugmentedtage

represents an area for research beyond the rdrtitsathesis.

45 Vear & McConnon2017.
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Nelson advocates periods aftical reflection throughout the research, periods of

time where theory and practice mutually inform each other (Nelson 2013: 29).

Critical reflectionwas adlsVWHG E\ WKH SURGXFWLRQVRI ZKLRFKS O H
proved t03HQKDQFH WKH JDHWLIGFHXIOMWIRRQY DQHVHDUFK LQT
2103: 20). The complementary writingproduced werén the form of short

documents angdotentialconference papedescribing the relationship of theoretical

ideas with the practicedealing with topics such amprovisation,ntermedality,

gender and the uncanfThe concept of the Embodied Performative Turn emerged

as a resulof critical refection and focussedetihesearch towards the concerns of
performativeinteraction andirtual embodiment presented ihis thesis.

Practicebased research represents a poweefsgarchmethod, but it also can run
away with itself, practice begets more practice and the reseamndbegin to spiral
out of control. Periods dfritical reflection, complementary writings, thee of
journals, or a website blog all helptime process of didtation andidentifying the

discoveries and new knowledfeought about by practice

46 http://kinectic.nefresearckdocumenttion/ and offline via/kinectic.net/index.htmiri the
accompanying ZIP file archiv&jnectic.net.zip
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Appendix 1 : Workshop Transcripts

This appendix ligtranscrips of video documentation and audiecordings of
discussions from four participatoworkshops held between 16/4/2014 and
18/4/2014.

A total of fifteen participants took part in the workshop of which fourteen performed
in the video documentechactments. Feedback from a survey of the pgdiais
indicated interests in theatre, performargaming and digital technology. The

fifteen participants were comprisedeléven males anfdur femalesfour research
students (3 male, 1 female), five aean staff (4 male, 1 female) and six practising
performers (4 male, 2 female).

The enactmentstilised three virtual characters, two stock characters from Daz3D
Studio: a male surfer, a female in a dance costume and a MakeHuman bikini clad
female.The first exercise involved participants controllingetcharacterahilst the
following exercisef duired participansto follow a character performing a

sequence of motion captured movements.

Workshop 1

Participant coding
MS1: maleresearclstudent MP2: male performer, N63: maleresearclstudent

MS4: male research student, FA5: female academic.

Enactments

MS1 in female character

MS1: My first thought was | want to dancgthe content effects the way | feel and
want to behave. There is a lag, Iw&o adjust to it, to follow the avatar rather than
control it. There were moments on the last tagien | could not tell whether the

avatar was moving or whether it was my arms. There was one moment when |

thought | was lowering my arms when my arms wevdigh.
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MP2 in male character
MP2: The mirroring thng is quite.. you are not looking in a mirrokfV fV VWLOO ILQH

feels strangetl! feel like | have a very different bodyis thata representation of

me?

06 ,WTV VWUDQJH KiDIOOkspndr&EMRIIQQWER HFXBHZKHQ \RX DUH
different beng inside it from watching it. | like the fathat the projection takes on

some of the 3D form.

03 , FDQTYW VHH P\ DUPV ,YYH ORVW VHQVH RI ZKHUH

concentration.

MS3 infemde character

MS3: 7KDW LV YHU\ ZHLQG LW EM[GHNMD PLUWRA DQG LW
which hand is mine then. You lose track of which hand is which, you choose the
SURMHFWHG RQH \RX IROORZ , NHHSTh&/#dn@NLQJ LWYV
contrasting colours work, you see le$she suit, its better visually.

MP2 infemale daracter
MS3: you look quite sinister actualy ODXJKWHU« WKH SRVLWLRQ RI WI

head, looks like a hood, FA5 comments: yes a mask over yodr hea

MP2: (moves very quickly, avatar lags, audierzaghter)

)$  , ZDVQIW TXLWH \swathingK LFK RQH , ZD
MP2: (Lots of movement, bendirside to sidg

FAS: Brilliant!

MP2: (Moves arms in circles, laughter, jumps, character does not jump)

Following exe rcise

MS3 in male character
MS3: , TP Y H Uawardkaat | am not doing it right and | cage$ am not doing it

correctly.

MS1.: the rest of the body moves outsghc as they focus on the arms.

MS3: On one arm | felt like this arm was followy (points 6 arm), | felt like | was
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controlling this arm bt not the other concentrated on my arms afatgot the rest
of the body. | really had to concentrate.

FAS5 in female character

MS1: Those moments when it lines up nicely, it looks really good.

Following the avatar is perhaps a good thiag,it restrict the movements.

FA5: , FDQTW W H Eorlnbt redllighdr @mé\do something reaileird at

the top tthe wrists.

MS1: Everyone twists to that side, there does not seem to bsanreut everyore

has done it.

FAS: If it was a performance yod RXO G NQRZ ZKamWwsivg BheGHadow

to work out whether I am followingOHIW DQG ULJKW LWYV D QLIJKWPD

MP2 in female character

MP2: 1 feel like #which hand is it? One arm feels ead@follow than the othert
which one #l lose track of whib arm is whichthen body goes skew. It would be

much harder with enore complicated exercise.

Discussion

MS1: Watchng other people doing,ibsaperformer it is different LWV QRW WKH V
as watching acreenzthe only comparable experience is anon. In the copying

exercise the mirrorissueLV PRUH DSSDUHQW ,AMiYwWwKiEhUG WR WHC
Viewing the projection face on works much bettsvonderful, fantastic when it
synchronisestflips beéween enjoyable and frustratings a performerthere is a

period of larning what to datafteiwards | wondereavhy | did not try other things,

LWV D SdéetRrgidaéd tartl

MP2: | was wnsure vhat to dol wanted to test it to seghat it can ddoy moving

really quickly.

MS3: | felt challengé when projected with a female character; | mttl know how

to behave.

MP2: Robot behave like a robot. F1: Or react to it, make robot behave like a human.
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FAS: Behave like a toddletdrama exercisetperceve yourself as a toddler.

MP2: How aboutrandomcharacter changesso the performer has tead to the

changes?

FAG: | felt responsibility to be the screetto be mapping closely so it looked good
for the audiencd, ZDV Q TW W K Ligg dhar@clerdalRDEMY a good screen.
There areimits onthe tracking ability+a persons moving fluidly but thedigital
characteis not. There aredchnical limitations, how closely canmap without
problens tthere is a limited range of movements, the hatwdeot track.

MS4: Mixture of feeling | was camolling it, it was controlling me, being contted

by the lag +toing and froing who is following who?

Workshop 2

Participant coding:
MP1 male performer, M2 maleacademimbserver, P1 female performerP2

female performer.

Enactments
MP2 in femaé character

MP2: (Laughspose$ | did not thirk the image would make a difference to the way
you perform, hands on istraight away, sportsman strike a pose, this is like, feels

different.

MP2 in female Kini character

MP2: | feel a bit more responsibfor her, you feel lascivious in female chaeact
Like a bored performer, same old routine

FP1: There isomethingvery interesting atut the cleanness of the image.

FP2 Thefigure behind barely existtt. |looks really differentThe tands seem more

expressive
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FP1 in male character

FP1:Posestit is interesting how it immediately makes you adopt a stance.
Look atwhat | am doing with my hands and what it thinks | am doing with my

hands, and where my asmare (behind back)

FP1 infemale character

FP1 (Turnshand$ If | do paims out?(testing hananovements)

Little hip movement | di there without moving my hipdaughg.

9HU\ GLIILFXOW WR EDODQFH ZKHQ \RX FDQYW VHH
Can it wavehe hand comes forwartisSeems bigger to us, problem coming
forward, wih the projection

Does the face change? | faslif the face changes.

MA2: the wrinkle as well and the tilt of theead.

(Poses, ¥periments with hands in froplt always stays at the same heidfities
bending)That bends potentially a very good géure.(Tries moving head) Des it
look up?

MAZ2: No.

FP2 in male character

FP2:When the face is fully realised on the head, your eyes stay on the body, when its

off, you lose the rest of it, the keyriscognising the head@he nove over the creases

changes the emotion of the face, interpret ddipgnon the stance.

MAZ2: the intengy of the eyestlook at that (FP2urn sidewayy Look at that.

Sinister; the figue behingd male skinheadheteeth thee tthey are not though are

they tdoes it operlits mouth?

)3 , kg t¥ie corner ohis mouh goes up like a snafThat weird tling when it
GRHVQMW UHFRJQLVH ZKDW \RX DUH GRLQ@HasBQG LW GF
body of its own foramome- LWV OLNH LW KDMné&giRJloQ G RI LWV RZ

performer, human and avatar.

FP2 in femat character
)3 ,WIV QRW dwslipyfH WKDW VK
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MP1: There is a sadness in it.
MA2: Phew the face is really expressing itself in all sorts of ways

FP1:ls it becawse we are wanting it to be sad?

MP1: We are boking more at the face now, the main thingnteripret.

MAZ2: | read them altogether

MP1: Thebody gestures of the performmiggest RX GRQIfW QHHG D WRWDO
things have to work in a moment@RVHYV LW ZKHQ FHUWDLQ WKLQJV
MA2: Theeyes are flashing left to right assife were talking or thinking.

MP1 inmale character

MP1: (Moves fast, laughtgr

FP1: Do that fearful gestureewondering whether ivorks as well on the malade.

It looks angry tyes surprised and ang’yMV WKH VHW RI WKH PRXWK
FP2: TKDW TV Urdi Eh® andZatrhoves the hand.

FP1: , Wigé&/something trying to get outat notion of a trapped other.

MP1: (Rotates arms fastlaughtej

FP1:We all made the assumption we would have to be slow

FP2 looks more an accurate representation thasltwerones.

FP1 the movement takes the eye, we follow movement

03 , fdRally focussedvisually, WKH FKDUDFWHU GRHVQTW VHHP G
interestinghow it looks, not as digintedas | thought itvould be, quite quickly it
GRHVQYW PDWWHU

Following exercise

FP1in female character

)3 , WiffieMnt€resting how much faster it moves, quite difficult to work out what

the hands are doing. InterestilgRZ \RX PRYH VLGHZD\V ZLWKRXW UF
done it. If | focus on one arm | can sort ofltk it. The other thing that is difficult is

what | am lookingatt LWV D PLUURU LPDJH DFWXDOO\ LW LV Y
WKLQN DERXW Iwg¥dUH & 1-\W D V¥ R ORI \godVirkt dnhyQr di
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Chi+x, KDGQTW+tWRRXRKk@ILPD DUW FRV LWYV D JDPH WKL

with your arms when you stand still.

MP1in female character

MP1: Trying to workit out, you forget you are cgmg, are you becoming more
expressive \R X tRDI® ut what proceeds what, you kind of comu forget you
DUH FRS\LQJ DQG WK U @iNk LiMbfv\whiefe Sarh Qtik BnX
getting it really right.

FP2 in female character

FP2:ThisissolDUG , FDQfW ZRUN RXW ZHKthkswédty, DP VXSSRVH
confusing.

)3 ,WIV D PAKHRU\RXYNQRZ LW \RX FDQTW FRUUHFW L
FP2: Maybe you could make your brain adjust. When it was following me | could

see it was working, | suppose you would geed to it.

)3 (YHQ WKRXJK \BrjettionR fhak&\y§u/fell different in terros

adopting a posture, you adopt the retader.

)3 :KHQ \RXYUH D EORNH , ZDQWHG WKH EDQG\ OHJV
bandy legs of a bloke.

FP2 Tiny bit weird afterwards. Then being ablesee normally

MP1 in female bikini character

MP1: There is confusion over which arm iieh, this is a lot different, trying to
make sure | am lined up, conscious of the suit | am wearing and when it appears
WKH JODVVHY ZKHUHDV EHIRUH , ZDVQTW

Disc ussion

FP1:what would it be like if we were tbe times the distance awayn an
audibrium ttaking place on a stag@/embley arenazlose all the artefactgnagine

it performedon a stage with no backgnod.

MPL1: Avatar inhabiting another identit¥body image I felt | need to confront that.
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Theprojected avatar is an interesting expace for both audience and performer. Is
it in their responses? The female charagt&rWV H[DFWO\ WKitheVDPH DUW.

read it differently tthe gesturestis it because we know who it is?

Audience perspectivis intellectual, stepping into it becoman emotional response,
a feeling of responsibility, not want to behave in a gender stereotypical way. Initially,
ohlFDQTW WR GR WKDW ORRNVQEHLW JLR/QLQMRHZOOHFW X

FP2(Discussing beingnalecharacte). This chap swaggering downetlstreet, bandy
legged £l wanted to do that with that character, thinkafdeing that chap | had

seen.

FP1(Discussig being male charactet)feel quite powerful] like this temotional
response, if you behawve a norstandard way+tstereotype how ales and females
behavetlicense to behave like this, getting away from traditional stereotypas

interesting expeeince twhen do you ever get to do that?

MP1: | wanted music to get out of myself, to get inte tfusic, everybody had a
different way of getting away from the selves and finding a way of being with the
character. They all found their own wagveryone wa different. Degree of building
after wdching pevious participantstmaybe a blind test instdawith old school
friends, gesture is so much part of their personality rather than how they looked.
People have their own way of moving. People had theirwaynof collaborating
with the charactetgestingthe character technically and expressing wioatare
feeling and what you are seeing become integrated, a difference between

collaborative joining as well as distance.

MP1 (Discussindollowing exercisg Left right mirroring thing, difficult,making

your brain follow.

MP1 (Discussing being femalakini characte)y: Simplicity, clarity, hands crossing

the body, how much more expressive and clear it was. Tendency to try and touch the
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body, prod it and poki. Touching the face, touch your heatight distance in
previous characters. One of tkey things is a lack of delay.

No neutrality the way we read it.

MAZ2: People start behaving in different waymasks tPreacting workshop stage,
actors trying tanhabit the roles. Actors, clothing apdops.Ways to inhabit the
characterPlay against typethow can | ridicule the stereotype | have in my mind,
how can | push against it, how can | have fun with it? How does it feel to be that
person the tiniestinsightof what it feels like to have laody like that to stand or
behave in a cultural stere@ty tvery different from an actor which is all about
imagination. Second life is looking at the screen; this is differesiboking at

yourself.

MP1: Inhabiing charactersuddenly it becomes very weilgig difference between
watching and beingtwhatthe tricks were to get the best resultavant to do well in
this. You do not see yourself, in glasses, very different experience. | did not care
about all tke things when Was in suit, it was not about/tng to do well or match up,
it became somethinglse. Even though you possess it possesses you

| could not tell whether | was making the character move or it was making me move.

MP1 (Discussing making thel€ D U D F W Hiéfdiv} QuRt€&spowerful in a
desWUXFWLYH zZD\ , FDQ GR wuwthkatLwithmiétnaMiddias, BEaRit\ FD QI W
license.7KH DYDWDU KDYLQJ VRPH VRUW Rl OLIH \RX KDYH

me an uncanny thing!

MA2: What doe it mearthe tncanny#reud thumanoid but nadtuman +double

take of interpretation, againstirdbest knowledge what yoare witnessing.

MP1: The uncanny is a warning signal, a jungle instinct. Not quitednegl senses
tell me something but | feel theeis somethingvrong about it. Uncomfortablenes
,WIV QRVWR XY IKIKYWH WR NQ R G KAKD MigAd g R Weéeling

scared enjoy being sared. | want to understand it.

(I ask:lIs it preferable to choose a character or be given)one?
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MP1: More usefuto confront them with a stereotgpChange character halfway
through. Start in oecharacter then another you feel a real difference. Interesting
about choosing and been given a character. Something | would not cHowesald
not chooséo bethe surfedude. Fow different it makes yoteel.

MAZ2: The shape of the body matches shdpavatar like masks matching a person.
7TKDWTV \RX 6RPH SHRSOH VRPH SHUIRUPHUV ILW FHU)
stereotyping.

Workshop 3

Participant coding
FS1 female BD student MA1 maleacademicMP2 male performer.

Enactments

FS1 in male charaat
FS1: WOQRW IROORZLQJ P\ KHDG PRYHPHQ@W¥yoy e® QTW FR

a double hand. | can see my own hands really rather than the charactkx:s ha

MAZ1 in male character

MAL: (Tests ait thecharacter, bending, leggeedof movement)
Quite interestig effect really. Things that involve balance must be quite hard
whether they would feel balance as they normal do very wary about taking feet off

the ground

MAL1 in female character
MAL: Thebody on this one work better, more sharply defimhvith the cdours of

thecostume

MAL1 in femalebikini character

(Attempts to cover the body with hands, laughter)
<RX FDQIYW FRYHU XS WEHHKBAV,WRVPR @RVRR GHR/ W\ V\
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Seriously quie interesting, in my head | expected | wouldabée to covemyself up.

Something quite disconcertingald the wrinkleless of my skik, fP ORRNLQJ D ELV
too wrinkly.

There is a lot of opportunity to plagis what it feels like.

Following exercise

MAL1 in femalebikini character

MAL: | think that Ithink that lam doing it far better than | am, | am fooled into

thinking they are my arms but when | see the shadeWsKDW IV D UHDOO\ LQWI

finding #really hard to do, just think you are doing it. iv&r problem early on, |

noticed it but | forgott.

MP2 in male character

MP2: The impulse is to follow the image, but that is probably not the best thing to
do. Playing with movement to find control, it vikgragainst you which make for
quitean intrigund UHODWLRQVKLS OLNH Wfe thitgskeapR JHW KROG

surprising you.

Discussion

FS1: 1did not feel | was the character. | did not feel | was controlling the character,
did not know whether | wain control or not. High fidelity of movementigit be

great. It was not following, it was chiing up. Tke hands araot working.At times

it worked, sometimes not lining up. When it does work that really nice, merging into

the character, taking contr@dometimes being the character, being the peppe

MAL: The individuality of the person ge¢ each prajcted character something
different t WRWDO ERG\ PDVN $UFKHW\Sidnvconikgtbut QGLY LG X1

through a mask.
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MAL (discussing beingikini femalecharactey. | was very aware of hoWooked
where | might touch it, you felt nakeaware of leing wrangly genderedtself

conscious.

MP2: Gender thing interestingl run a workshop men playing women and vice

versa twe use clothes a lotthere you get the body as well, like a total boalysk.
Limitations xwant to take liberties wamt take pernt,VVLRQ OLPLWHG KDVQT!
fluidity, when it come then it will be fun, it is about bringing out the other side of the
person through performae, the journey is interesting.

This is a fooli& exercise! Giving people permissiatthe foolis half in he world

half outside the world. Everything gets reversedfV D ELJ WUDGLWLRQ
Dressing in the clothes of the opposite gender is a foolish naitagives you

permission to behave in a certaay that provides a counterpoint to a purpolsefu

kind of adivity. A purposeful activity at some time will run aground the fool

something will come along to cause mishaps.

It not not purely tech playit has a greater purpose that makes it ultimately

interesting.

Workshop 4

Participant coding:

FP1 female peformer, MP1 male performer.

Enactments

FP1 In male character

FP1:(Performs)Oh oh ohh!

MP1l: 2K EULOOLDQW ZREawyhtep WYV DPD]LQJ

FP1l:He canf W EHdi(bi&ss(Laughte). He lookslike hehas been in an accident.
+H GRHYGQY WRMSt¥ome work to do!

FP1 Infemale character
FP1:1t seems more accurate and fluid VHHP WR IROORZ KHU , GRQfW |
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following who.The fact thatsh§V D ZRPDQ , EHKDYH GLIITHHOHQWO\ .
| wanted to jump around, typical male acrobstlIfP ORRNLQJ DW WKH FORW
VKHYV ZHDULQJ :KHQ ZRXOG \RX ZHDU WKRVH FORWKH
wear those clothes?

FP1 In female bikincharacter
FP1:.LQG RI ZHLUG VKHIWY G UMW W \GRXIFK>XQ®™W QRW WR IH
vulnerabébecaXx VH VKHYV QDNHG KRZ ZRXOG \RX PRYH LQ 11U

MP1 in male chaacter

FP1: The boiler suits add to the formality and buys into the trust.

MP1: Its very ghost like. Definitely not quite leasee projection and see myself. |
am two peple now =l really like the doubling and the shadows.

(Rapid arm movements)

Ah that is strange, | almost feel like Ganesha, the Hindu God

)3 , WV Uefd ™MP1 MdJdpthe character? FP1: Both!

MP1: Could I change gender?!

MP1 in fanale character

MP1:Oh | can see the face on my face through the cletbw, wow, (laughter).
| feel more sensual, the body shape, what she is wearing.

FP2: You look like ya are really enjoying it.

MP1 in female bikinicharacter

FP2: The projection®bk more realrom the outside then when you inside.

MP1: This offers all sorts of possibilities, such as gender changes.

Following exercise

FP1choosesnale character

FP1:Hard to see own arms. Comments on facial expyesand movement of hands,
am | dang it or is h&

MP2: Do you thinkyou are copying movements well?
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)3 , WKLQN VR |, GRQITW NQRZ KDUG WR WHOO , FDQ
had my mouth open dthe time! (Laughter)

MP1 chooses female charect

FP2: Interesting that we bothose oppositgenders.
03 SWIV TXLWH GLIILFXOW WR IROORZ KDUG WR WHO!

Discussion

FP1: Participation was a lot of fuaconfusion oveleft and right, | became
immersed into the chacter tbeing cartoon liketa disjuncturezcreated a limit a
boundary +my mouth was wide open all the tin¥gt was a lot of fun. | felt more
vulnerableas a female characteiconfronted by my own feminity, as a male
character | was freer to moveoand, the femaleswhat they were wearing

esecially the bikini- | felt vulnerable exposed.
MP1: | felt the complete opposite.

FP2: the characters drewn certain stereotypegprobably put me off. Theharacters

belong in a fantasy world, a male fasy world.

MP1: | enjoyed the ghostliness mdahan how well it matched. Enjed the slight
lag +the doublel felt more in my body than the rest of thmé, being a female

character was really good, itdr@sses how in the future people will be able to
change their bodies from day to day, changealgenace, beyond surgical

procedures, wish | could change into something else without surgery.

FP1: Philosphically, you feel whatever you imagine, like beogthe top of a

tower.

MP1: It is fun doing tmgs you know you are not supposed to do, bregtkia
character, enjoy the projection on the clattuite psychedelic experience, creases in

the cloth. Plaing with the fabric to change the face.
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FP1: Is itwishful thinking +we imagine dogs expressirgye need that connection.
The power of suggestiottooh it looks really sad. What we do with our minds and

how we respond. This is more like virtual gam@sdepends how you present it.

MP1: | did not feekelf-conscious in there, | felt really free awdnted to explore
my proprioception. Wearing #@mask and concentrating on the character enjoying
movement more, outside of the real world with social etgtien. | felt really free
with the goggles and mlastprobably why masks are really populbawasnot aware
of the audience gaze.

)3 , W f& edvirgrilnentHooks formal, with guidelines, a games woddafe to
play. There is only three of us, whabuld it be like with ten or fifteen?

We remainm adulthood, where do you start and end, perémee art people seem
freer- are they playing duantasy stereotypes? A place where the character begins
and where it ends. You become the builder charapter change how you move and
how you behave. Yoteact against that, conscious of how you reastdoeotypes.
Gender and looks, there are lofsssues and fears; immersing myself in the game |

would be much more setfonscious.

MP1: My selfconsciousvent completely out the window! Took you into amet
space, absolutely, an out of the body exgrare tfelt very sensual sexy in my body

as a fenale.

FP1: | felt conscious about where | was putting my hand, it was like it was another

person | did not ant to touch.
MP1: It was my body!

FP1: | felt vuherable, bringing life into those projectionsuyare aware the audience
sees the projection gsu. | was aware of the audience, how is the viewer experience
seeing the work? Very aware the viewer experge | wanted to keep the distance

between me anden +l would not touch or stroke her.
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