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ABSTRACT

Why do we sometimes wake up from a dream that felt so real thate wonder about it as if it
were a place we had just visited? Why do we sometimes lose ourselvesomr thoughts during
an uninteresting lecture or while walking along a familiar path or evenin the middle of a
crowded and chaotic subway journey?Why do we wander into our mental imagery while
reading textual passages without even understanding what we just read? Why do we transport
ourselves to wonderful fantasy worlds while reading stories? Why do we feel scared while
standing on top of a skyscraper and looking down, even though we know that it is just a virtual
reality simulation?

Research on"presencé' in virtual reality, teleoperators and media technologies has gathered
much attention in the last few decades. However, the concept of experiencing presence in a
virtual world has been explored for centuries, especiallfrom the perspective of humanities,
arts and philosophy. The idea ofe@presenting or communicating about suchillusions of reality
beyond the limits of our real world has been evolving since the dawn of mankind. Today many
theories on presence (especially from the domains like virtual reality and cognitive science)
competeagainst one anotheito make sense of our mental experiences of reality.

In this study, we introduce the concept of 'Evoked Reality"(Pillai et al.,2013a) and attempt to
bring together various ideas aboutpresence and reality and place them onto a common
platform.

To begin with, weestablish the research areasand examine the problems associated withthe
study and definition of presence.Then, n order to analyse and confirm our hypotheses
pertaining to the concept of Evoked Reality, @ define our objectives based on the research
guestions that westrive to answer.

We present anoutline of the current state-of-the-art relating to the research on presenceWe
examine various definitions of presence that have been proposed, especially in field of virtual
reality. Ideasand theoriesrelating to reality, from different perspectivesare also presentedWe
attempt to differentiate between our experience operception and perceptual illusion as well as
cognition and psychological illusion. Finally, w illustrat e our concept, that an ‘illusion of reality'
(Evoked Reality) is what evokes a 'sense of presence' (Evoked Presence) in our minds

As we explorethe concept of Evoked Realityn detail, related propositions are made which we
would analyseusing experiments. We clearly define the differences between a Medi&voked
and a Selfevoked Reality. That would help udntroduce the Three Pole Reality Model that
redefines the classicalfwo Pole Reality ModelWe also present a graphical modedalled Reality-
Presence Map which will help us locate and analyseevery possible cognitive experience
relating to presenceand reality. We also explorethe qualia and subjectivity of our experiences
of Evoked Reality. Two experiments that were conductedare presented each in the area of
Media-Evoked and SeHEvoked Reality respectively. Theexperiments in fact led to fruitful
conclusions regarding our hypotheses andonvincingly showed us whatcould be further
empirically studied.
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In addition, a part of our study exploresa few imminent but speculative conceptsrelating to
altered states of consciousness, future of Mediavoked Reality, reality within reality, reality
continuum, etc. Ultimately, we illustrate different implications and shed light on prospective
applications and uses of our concept, especially in tlaea of research on presenceWWe propose
to expand presence research beyond the domain of virtual reality and communication media,
and examineit from a broader perspective of cognitive sience.

We suggestthat this study will lead to abetter understanding of our experience of presence,
with respect to reality. As our concept of Evoked Reality obsene presence in different
disciplines from a common perspective it may help towards better understanding of our
consciousnessas well. We stronglybelieve that this concept of Evoked Reality and the proposed
model will have significant applications in the study of presence, and in exploring the
possibilities beyond virtual reality, or dreams or what we call ‘reality’.

RESUME

Pourquoi nous arrive-t-il de nous réveiller et de nous extraired'un réve qui semblait si réelque
nous nous demandions s'il ne s’agissait pas d’'un endroit que nous venions juste de visiter
Pourquoi nous arrive-t-il de nous perdre dans nos penséegors d'une conférence sans intérét
ou en marchant le long d'un chemin que nous connaissons biem méme au milieu d'un voyage
en métro bondé et chaotique? Pourquoi nous arrive-til d’errer dans notre imaginaire tout en
lisant des passages de textesans méme comprendre ce que nous venons de litePourquoi
devons-nous nous transporter dans desmondes imaginaires merveilleux lorsque nous lisons
des histoires ? Pourquoi avonsnous peur lorsque I'on est au sommeti'un gratte-ciel et que
nous regardons en bas alors que nousavons que c'est seulementine simulation de réalité
virtuelle ?

La recherche surla «présence" en réalité virtuelle,les téléopérateurs et les techniques de
communication a suscité beaucoup d’'intérét cesderniéres décennies. Cependant, le concept qui
consiste a expérimentera présence dans un monde virtuel a ététudié pendant des siécles, en
particulier du point de vue des sciences humaines, des arts et da philosophie. L'idée de
représenter ou de communiquer au sujet de telles illusions de la réalit@u-dela des limites de
notre monde réel existe depuis la nuit des tempsAujourd'hui, de nombreuses théories sur la
présence (en particulier dans les domaines de la réalité virtuelle et des sciences cognitives)
rivalisent pour donner un sens a nos expériences mentales de la réalité.

Dans cette étude, nous présentong concept de «Réalité Evoquée» (Evoked RealitfBillai et
al., 2013a) et nous tentonsde relier différentes notions entourant la présence et la réalité au
sein d’'un cadre commun.

Pour commencer, nous déterminerons les domaines de recherche et nous étudieroles
problemes liés a I'étude et da définition de la présence. Afin d'analyser et @ valider nos
hypothéses sur le concept de Réalité Evoquée, nous définirones objectifs en fonction des
problématiques de recherche auxquelles nous nous efforcerons de répondre.
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Nous présentrons un panorama du savoir existant (état de I'art) concernarlesrecherches sur
la présence. Nous examinerondes diverses définitions de «la présence» qui ont été
avanceées/proposées notamment dans le domaine de la réalité virtuelle. Différestconcepts
relatifs ala réalité telle qu'elle est envisagéeselon d’autres points de vueseront également
présentés Nous tenterons de distinguer, d'une part, notre expérience de la percepticat
l'llusion perceptive, et d’autre part, la cognition et l'illusion psychologique. Nous finironspar
montrer que notre concept esten fait une «illusion de la réalité » (Réalité Evoquég qui évoque
un «sentiment de présence> (Présence Evoquée) dans nos esprits.

Nous détaillerons ensuite le concept de ®éalité Evoquée». Nous ferons ensuite quelques
propositions connexes qui serontanalysées a l'aide d'expériences. Nous définirorsairement la
«Réalité MédiaEvoquée» et la «Réalité Auto-Evoquée». Cela nous permettra de présentde
modele tripolaire de la Réalité qui remet en causke modéle classique de la réalité a deux poles.
Nous présenerons également un modeleschématiqueappelé «RealityPresence Map»« Carte
Réalité-Présence»), qui nous permettra d'identifier et d'analyser toutes les expériences
cognitives possibleset imaginablesse rapportant a la présence e la réalité. Nous exploerons
également les «ualia » et la subjectivité¢ de nos expériences de la Réalité Evoquée. Deux
expériencesayant été menées gront ensuite présentées, I'une dans le domaine de la Réalité
Média-Evoquée etl'autre dans laRéalité AutoEvoquée. Les expériencesous ont permis de
valider nos hypothéses et de mettre en perspective d'autres recherches empiriques
développer.

En outre, une partie de notre étude présente quelques concepts dignes d'intérét mais
spéculatifs, relatifs aux étatsde consciencamodifiée, a I'avenir de la Réalité Médikvoquée ala
réalité dans une réalité,au continuum de la réalité, etc En bref nousmontrons les différentes
implications et les applicationset utilisations possiblesde notre concept, en particulier dans le
domaine de la recherche sur la présence. En outre, nous proposons d’étendre la recherche sur la
présence audela du domaine de la réalité virtuelle et des moyens de communication et de
I'étudier dans une perspective plus large que celle des sciences cognitives.

Nousespéronsque cette étude contribuera & une meilleure compréhension de notre pé&rience
de la présence dans son rapport a la réalitdComme notre concept de &ulité évoquée permet
d'observer et d’analyser «la présence» dans une perspective communeil peut aider & une
meilleure compréhension de notre conscienceégalement. Nous sommes convaincus que ce
concept deRéalité Evoquéeet le modéle proposé peuvent avoir des applications significatives
dans l'@éude de «la présence» et dans I'exploration des possibilités au-dela de la réalité
virtuelle , desréves oude ce que nous appelons éalité ».
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CHAPTER 1 INTRODUCTION






“l find myself sitting in a rather dark living room. Thkere is asmall openwindow with a beautiful
vista. It is snowing outside. Although I'm freezing, | walk up to the window and stretch my arms
to feel those strangely appealing snowflake | hurt my arm as if it hita solid wall. | realize that
the snowing vista is in fact just an image. On closer observation | find that the window itself is an
image, and so is everything else around me. With an uncanny feeling of mild disorientation, like
waking up from a dream, | remove my head mounted device. | think to myselfwent too close

to the wall', as | walk out of the colgimulation room.”

There are two ideas that emerge from the above scenario. First, how and why does our mind
experience a ‘sense of presence’ in a computer generated virtual environment? Up until wieat
this sense of presace intact in such virtual reality simulations? It's truly intriguingto seehow
our mind is capable of such an experience in a computer generated ‘illusion of reality’.
Understanding this experience of ‘presence’ is the key to effective virtual reality systems in the
future, making it one of the most researched topics in the field of virtual reality.

The second idea that arises iabout where the reader’simagination took him during the entire
scenario? In other words, what went through the mind of the reader while reading that passage?
Do we experience a similar ‘sense of presence’ through images or freenses generated entirely
in our mind? If so, there is certainly a connection between these experiencegpresence in
media-aided as well as selfjenerated illusions of reaity. So, why do we not study this
experience from both perspectives? These arguments became the source of motivatfon this
research

1.1 MOTIVATION: The Experience of Presence

The sense of ‘presence’ (evolving from ‘telepresence’) has always been associated with research
in virtual reality and is still an exceptionally mystifying constituent. Now the study of presence
clearly spans over various disciplines associated with cognitive science. The concept of
experiencing presence in a reality different from our real worldhas interested scholars and
researchers for years. We definitely experience a sense of presence in a virtual reality
environment. It is achieved with the help of media that primarilyaffects our external perception
that eventually leads to presence. A strong sense of presence can be experienced in dreams or
even daydreams that are evoked entirely internally. How these experiences could be connected
between virtual reality, dreams and other experiences of transient virtual worlds, haalways
been fascinading and is particularly what this thesisattemptsto explore.

At the outset,we were primarily interested in how one experiences this presence'rather than
why. Shortly the secondary interest evolved regarding the reason fand the subjectivity of this
experience. In the field of virtual reality, there have been many moderately successful attempts
to objectively measure presence. The most important reason behind this concern was to predict
the efficiency of virtual reality systems and to create better and stronger experiences; to bring
the experience of virtual reality as close as possible to our experience of the real world. But
virtual reality researchers often ignore the part of ‘presence’ that is created and affected entirely
by our mind. Similarly, researchers from others fields of cognitive science tend to overlook
presence study from a virtual reality point of view. Although we can find that there have been
few excellent comparisons between virtual reality and dreams in the past (Putnam, 1982;



Revonsuo, 1995; Biocca, 2003; Bostrom, 2003; Metzinger, 2009here has been no common
consensus between these disciplines in terms of the experienoépresence.

1.2 BACKGROUNDPresence and Reality

Ongoing esearch on presence has brought to our understanding various elements that certainly
cause or affect the experience of presence in one way or anoth&ut in order to evoke an
illusion of presence, we infact try to generate an illusion of reality different from our apparent
(real world) reality through different mediations (like Virtual Reality). The attempt to evoke an
illusory reality is what brought researchers to think about presence in the firsplace. ‘Reality’,
despite its being a major concept, is most often either overlooked or confused with other aspects
that affect presence. To study presenceye must first understand the reality evoked in one’s
mind (Mantovani and Riva,1999). It is this illusion of reality that forms a spacedime reference in
which one would experience presence. It is evident from the research in the field of virtual
reality, that if a medium is able to create a convincing illusion of reality, there will certainly be a
resultant feeling of presence.

Various theories have been proposed, to explore and define the components of this mediated
presence(Steuer, 1992; Slater et al., 1994; Barfield et al., 1995; Steuer, 1995; Kim and Biocca,
1997; Lombard and Ditton, 1997;Witmer and Singer, 1998) This thesis aims to abridge those
theories in an efficient manner. Moreover, studies in the field of cognition and neuroscience
confirm that the illusion of reality can as well be nomediated (without the help of external
perceptual input), that is purely evoked by our mind with an inception of corresponding
presence. One of the most common but intriguing examp®f a nonmediated illusion of reality
would be -a dream. This selevoking faculty of mind leading to the formation of presence is
often neglected when observed from the perspective of virtual reality.

SanchezVives and Slater(2005) suggested that presence research should be broadenbdyond
the domain of computer science and other technologically oriented disciplinetoomis (1992)
pointed out that presence is in fact a basic state of consciousness, and Bidd@96) added that
presence in virtual reality might be used to study the classic epistemological topics of
consciousnessRevonsuo (1995)proposed that we shouldconsider both -the dreaming brain
and the concept of Virtual Reality, as a metaphor for the phenomenal level of organization; they
are excellent model systems for consciousness research. He argues that the subjective form of
dreams reveals the subjective macrodevel form of consciousness in general and that both
dreams and the everyday phenomenal world may be thought of as constructed ‘virtual realities’.
According to Revonsuo 2006), any useful scientific approach to the problem of consciousness
must consider both the subjective psychological reality and the objective neurobiological reality.
In Virtual Reality it’s not just the perceptual inputs or the technical faculties that contribute to a
stronger illusion of reality but also various psychological spects(Lombard and Ditton, 1997;
Slater, 2003; 2009)relating to one’s emotion, attention, memory andjualia (Tye, 2009) that
help mould this illusion in the mind. In the case of nomediated illusion of reality like dreams or
mental imagery, the perceptual illusion is generated internally (Kosslyn, 1994; LaBerge, 1998;
Kosslyn, 2005). The dream images and contents are syhésized to fit the patterns of those
internally generated stimulations creating a distinctive context for the dream realityHobson
and McCarley, 1977; Hobson, 1988Whether mediated or nonmediated, the illusion of reality is
greatly affected by the congxt. “A context is a system that shapes conscious experience without
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itself being conscious at that time”(Baars, 1993,p.138). Baars describes how some types of
contexts shape conscious experience, while others evoke conscious thoughts and images or help
select conscious percepts. In fact it's a fine blend of perceptual and psychological illusions
(explained in Chapter 2) that leads to a strong illusion of reality in one’s mind. This study
attempts to explore the subjective reality that is the fundamental source of our experience for
presence.

1.3 PROBLEM STATEMENT: Need for a Connecting Perspective

As researches who started from a virtual reality perspective, wefound an increasing number of
definitions for presence, without any scientific conclusions. Eveafter years of research, the
definitions of presence were found to be confined to specifidisciplines although its study
spanned over manydisciplines that deal with cognition. Moreover, there isn't hitherto a
common platform where we could put these ideas on presence to be examined from a global
perspective. The idea of objectively studying presence required researchers in virtual realityot
come up with various questionnaires. There have also been different elements defined that
would contribute to the experience of presence, which are also spread in different directions
without coming to a concurrence. But the question of why this experience is particullgr
subjective is seldom explored. These concerns guided us to enquire into the root of presence
experience.

While exploring the stateof-the-art and going deep into the research background of presence,
we encountered many questions. Primarily, what is the fundamental reason for the experience
of presence in virtual reality? How can it be compared to the experience of presence in a reality,
evoked endogenously by our mind? Why is it important to study presence from the perspective
of different disciplines of cognitive science? Why are all the disciplines talking about presence
but never join forces to tackle this problem together? Why is the experience of presence
subjective? Can there be an objective approach to study or represent coherenthys ‘sense of
presence’ with respect to ‘presence’ in the real worldAbove questions led to the most
important question: What is this common element in the experience of ‘presetiwdt’ we find in
diverse research disciplines?

Attempting to answer this question formed the basis of this thesis research. This question drove
the study towards finding that common factor which might help bring together different
theories connected to the sense of presence. Welieve that this common constituent may be
traced down to the ‘illusion of reality’ (created by external mediation of senses or generated
internally) that evokes the sense of presence; or as weould like to call it - “Evoked Reality
(Pillai et al.,2013a) (which will be explored throughout this study).

1.4 HYPOTHESE&RND RESEARCH QUESTIONS

Based on the questions that would be explored in this research, two main hypotheses were
developed:
1. It is through an experience of an Evoked Reality (illusion of reality) that our mind
experiences an EvokedPresence (sense of presence) differentdm the real world.
- An Evoked Reality is either Medi&kvoked or SeHEvoked.



2. An Evoked Realityis a subjective spatiestemporal experience.
- Thesequalia of experience of Evoked Reality are what define Evoked é&ence.

For the first hypothesis the stateof-the-art was analyzed and different elements in the
experience of presence were studied. The common elements found from different points of view
were put together in such a way as to view presence from a novel perspective. How a medium
like virtual reality affects the sense of presence is then compared to nonediated sense of
presence in internally evoked mental imagery and dreams. This study then attempts to put forth

a concept that argues that it's an experience of an 'Evoked Reality’ (illusion of reality) that
triggers an ‘Evoked Presence’ (sense of presence) in our minds. A Three Pole Reality Model is
proposed to explain this phenomenon. To coherently represent real and virtual experiences and
to demonstrate the relationship between Evoked Reality and Evoked Presence, a Reality-
Presence Map is developed. The second hypothesis deals with the qualfaour experiences.
How our qualia of the real world experiences are reflected in Evoked Reality experiences and
how they lead to subjective experience of Evoked Presence is questioned. These hypotheses are
thoroughly examined inChapter 3.

To break down our study on these hypotheses, we designed two experimentdh@pter 4).

The first experiment tried to answer the following research questions:

1. Do all media evoke an illusion of reality?

2. How can we study and compare presence evoked by different media with the help of Reality-
Presence Map?

3. How can physiological data contribute to the understanding and comparison of presence
evoked by these different types of media?

The second experiment tried to answer the following research questions:

1. Does one experience a ‘sense of presence’ in metit@hgery (without any media)?

2. Can this sense of presence be objectively identified by analysing verbal expressions, gestures
and movements?

1.5 RESEARCHDBJECTIVES

The main objectives of this thesisare:

1. To study how we experience presence and reality fromdisciplines within and outside virtual
reality.

2. To propose and justify the concept of Evoked Reality that would help in observing and
defining sense of presence from a global perspective.

3. To develop a graphical model that combines reality, presencévoked Reality and Evoked
Presence in a coherent manner.

4. To study thequalia of experience of presence and reality

5. To suggest the future scope of Evoked Reality in the research of presence.

There is a possibility for certain readers to confuse the term ‘presence’ with interpretations
different from the one intended here. Therefore it is necessary to clarify that this thesis does not
deal with the questions relating to our existence; To be precise, the term ‘presence’ mentioned
here does not in any way relate to the ontological or existential questions. The specific terms
used in this study will beexplained and definedn the first part of Chapter 3-A.



1.6 CONTRIBUTIONS TO PRESENCE RESEARCH

We strongly consider that this research work will provide abetter understanding of our notion

of experience of presence, especially with respect to reality. The proposed concept suggests that
our state of mind continuously shifts or fluctuates with time for which the graphical model could
be used to locate one’s state at any point in time. As the concept of Evoked Reality attempts to
bring together different disciplines into a single platform where we will be able tostudy the
experience of presence and reality from a macro level, it wilelp towards better understanding

of our consciousnessitself. We believe that this concept of Evoked Reality and the proposed
model will have significant applications in the study of presence, and in exploring the
possibilities beyond virtual reality, or dreams or what we call ‘reality’.Details on prospective
contributions are outlined in Chapter 6.

1.7 ORGANIZATION OF THE MANUSCRIPT

Chapter 1 introduces the research subject (as seen above) and the gdpat exist in the study of
presence.In this chapter, we clearly definethe objectives of our study and put forward two
hypotheses that will be investigated in the following chapters.

Chapter 2 gives an outline of the current statef-the-art of the research on ‘presence’. The
various definitions of presence that have been proposed, especially in field of virtual reality, are
analysed. A comprehensive report on the ideas relating to ‘reality’ from various perspectives is
then presented. It would help us understand how this research leads to the theme of ‘Evoked
Reality’ (illusion of reality) and why this experience igherefore important to study.

Chapter 3 is divided into two parts. The first partprobes into the concept of Evoked Reality.
Here, weintroduce all the propositions that are made in this PhD research. Watempt to define
clearly the differences between a Medid&voked and SelHEvoked Reality. We demonstratevhere
different experiences of virtual reality, simulated reality or dreams falin the large spectrum of
our experiences. We also introducethe Three Pole Reality Model, eventually leading to a
graphical model that we call RealityPresence Map.n the second part of this chapter, the
Reality-Presence Magps explored in detail, demonstrating how it accommodates every kind of
experience of presence in our mind. We also examine tlipialia of the experience of Evoked
Reality. Here,we question the subjectivity of our experiences and attempt to analyze how and
why we experience themfrom the perspective ofEvoked Reality.

Chapter 4 presents two experiments that were conducted, one in the area of Medisioked
Reality and one in Selevoked Reality. Experimentl, a detailed set of experiments based on
Media- Evoked Reality was conducted at Arts et Métiers ParisTech France, while exploring and
comparing presence experiences between virtual worlds evoked by a video game (audigual
and interactive) and a short story (simple textual narrative). Experimen2 deals with presence

in SelfEvokedReality, whichis seldom well explored. To objectively study and demonstrate this
phenomenon, an experiment on mental imagery was conducted at Indian Institute of Technology
Bombay.In this chapter, we showhow these experiments led to fruitful conclusions regarding
our hypotheses and what could be further empirically studied.



Chapter 5 deals with further discussion on the concept of Evoked Reality. Althoughr concept

of Evoked Reality and Evoked Presence alongtWithe proposed map provides us a simplified
way to look at reality and presence, it raises severakientific and philosophical questions. This
chapter explores speculative ideas on altered states of consciousness, future of Mdgiamked

Reality, reality within reality, reality continuum, etc.

Chapter 6 concludes this study by outlining prospective contributions abur proposed concept
and model to the field of presence researchWe illustrate how the hypotheses were validated
with different stages of theoretical analysis and experimental results. We finally suggestthe
implications and thefuture possibilities that this PhD researcheads to.

Additionally, at the end of each chapter, a comprehensive summaryFrenchis presented.

RESUMEDU CHAPITRE 1 : INTRODUCTION

Dans ce chapitrenous présentons lesujet de la rechercheet le vide qui existe dansl'étude de la
présence.Nous définissons clairementles objectifs de cette étudeet nous présentonsdeux
hypothéses principalesqui seront étudiéestout au long dela thése.

Le sens de laprésencex»(provenant de «téléprésence») a toujours été associé a la recherchen
réalité virtuelle et en constitue un composant exceptionnellementnystificateur. Aujourd’hui,
I'étude de «la présence» concerne différentes disciplines liées aux sciencescognitives.
Expérimenter la présence dans une réalité différente de notre monde réalsuscité I'intérét de
beaucoup de chercheurset d'universitaires depuis des sieclesNous pouvons affirmer avoir
éprouvé un sentiment de présencedans un environnementde réalité virtuelle. Il a été rendu
possible grace aux rédias qui modifient notre perception extérieure, laquelle nous conduit tout
droit a la présence.Un sentiment fort de présence peut étre expérimenté dans les révesou
méme lesréveries qui sont vécus entierement a l'intérieur de soiComment ces expériences
peuvent étre connectéesentre la réalité virtuelle, les réves et les expérienced'autres mondes
virtuels transitoires, c'est ce qui a toujours fasciné et c’est ce que cette thésévertue a explorer.

Lorsque nous avons commengénotre intérét était principalement de savoir comment nous
expérimentons cette «présence» plutdt que pourquoi. Puis l'intérét a bientdt porté sur le
pourquoi et la subjectivité decette expérienceDans le domainede la réalité virtuelle, il y a eu de
nombreuses tentatives moyennement efficaces pourmesurer objectivement la présence La
principale motivation était de prédire I'efficacité des systémegle réalité virtuelle et de créer des
expériences plus efficientes ; de rapprocher autant que possible I'expériencede la réalité
virtuelle de notre expérience du monde réel Mais les chercheursqui ont étudié la réalité
virtuelle ignorent souvent la part de«présence» qui est créée etaffectéeentierement par notre
esprit. De méme, leschercheurs qui proviennent de disciplinesautres que cellesdes sciences
cognitivestendent a négligerl'étude de la présencedu point de vuede la réalité virtuelle. Méme
si 'on peut considérerqu'il y a eudes comparaisonsd’une excellente qualité entrela réalité
virtuelle et les révesdans le passéPutnam, 1982; Revonsuo, 1995; Biocca, 2003; Bostrom,
2003; Metzinger, 2009) il n'y apas eu de consensuentre cesdisciplines en termes dexpérience
de la présence.



Y

La recherche surla présence aporté a notre connaissancesur les différents éléments qui,
indubitablement, causentou affectentl'expérience de la présence d’'une maniéreu d’'une autre.
Car,en effet, pour évoquerune illusion de présencenous essayonsde générerune illusion de la
réalité différente de notre réalité apparente (monde réel) a travers des médiations différentes
(comme la réalité virtuelle). La tentative d'évoquer une réalité illusoire est ce quia d'abord
amené les chercheurs a réfléchird «la présence». Diverses théories ontété proposéespour
découvrir et définir les composantes decette présencemédiatisée.Cette thése vise aelier ces
théories d'une maniére efficace.Par ailleurs, des étuds dans le domainede la cognition
(sciences cognitives)et des neurosciencesonfirment que l'illusion de la réalité peuttout aussi
bien étre non médiatisée (sanssollicitations perceptives externeg, et qu'elle est purement
évoquée parnotre esprit avecle commencement/I'avénement d’'uneprésence correspondang.
Un des exempledes plusbanals mais le plugntrigant d'une illusion non médiatiséede la réalité
serait : un réve. Cette facultéd'auto-évocation de I'esprit menant a la formation de la présnce
est souvent négligéequand on 'observedu point de vuede la réalité virtuelle.

Lorsque nous avons exploré’état des connaissances actuellest que nous avons approfondia
recherche sur la présence nous nous sommeseurtés a bon nombre d’interrogations Avant
toute chose,quelle estla raison fondamentale del'expérience de la présence dans la réalité
virtuelle ?Comment peutelle étre comparée a I'expérience de la présence d'unRéalité Evoquée
de fagon endogéne panotre esprit ? Pourquoi estil important d'étudier «la présence» d’'un
autre point de vue que celui des seules sciences cognitiveP8urquoi toutes lesdisciplines
parlent-elles de «présence», mais n'unissent-elles jamais leurs forces pour s'attaquer a ce
probléeme ensemble ? Pourquoi I'expérience de la présenceest-elle subjective ? Peut-l y avoir
une approche objectivepour étudier ou représenterde maniére cohérenteet compréhensiblece
«sentiment de présence» par rapport a «la présence» (telle qu’elle est vécue)dans le monde
réel ? Ces questions conduisena la question la plus importante: Quel est I'élément commun aux
diverses disciplines de recherchans I'expérience de la «présence» ?

Deux hypotheses principalesont été développées, découlant de ces questions qui seront
abordées dans la recherche
1. C'est a traverd'expérience d'uneRéalité Evoquée (illusion de la réalitéjjue notre esprit
éprouve une PrésenceEvoquée (sentiment de présence) différente de celle du monde réel.
- UneRéalité Evoquéeest soitMédia-Evoquéesoit Auto-Evoquée.
2. LaRéalité Evoquéeest une expériencesubjective spatio-temporelle.
- Cesqualia de I'expériencede la Réalité Evoquésont ce qui définitla PrésenceEvoquée

Pour la premiere hypothése,l'état des connaissances actuellea été analysé etdifférents
éléments concernantl' expérience de la présence ont été étudiékes éléments communsmis en
évidence apartir de différents points de vueont été rassemblésde telle sorte que la présence
pouvait étre envisagée dans une perspectiveriginale. Comment un média comme la réalité
virtuelle affecte-t-il le sentiment de présence qui est alors comparéavec le sentimentde
présence non-mediatisée dans I'imaginaire et les réves vécus a l'intérieur de soi. Cette étude
tente ensuite de présenter un concept qui atteste que c'est l'expérience d'une «Réalité
Evoquée» (illusion de la réalité) qui déclenche une «Présence Evoquée» (sentiment de
présence) dans nos esprits.Un modéle tripolaire de la réalité est proposé pour expliquerce
phénoméne. Pour représenter de maniére cohérenteles expériencesréelles et virtuelles et
démontrer la relation entre la Réalité Evoquéeet la PrésenceEvoquée une Reality-Presence
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Map (Carte Réalité-Présence)a été créée. La deuxiéme hypothésdraite des qualia de nos
expériences Commentles qualia relatifs aux exgériences dumonde réelse reflétentils dans les
expériences dela Réalité Evoquéeet commentils conduisent & uneexpérience subjectivede la
PrésenceEvoquée ?

Les objectifs principaux decette thésesont les suivants:

1. Etudier la fagcon dontnous expérimentonsla présenceet la réalité a l'intérieur et a l'extérieur
de la réalité virtuelle.

2. Présenter et justifier le concept deRéalité Evoquéede fagcon a observer et définir«le
sentiment la présence» d'unpoint de vue global

3. Développerun modéle schématiquegui associela réalité, la présence, l&Réalité Evoquéeet la
PrésenceEvoquéede maniére cohérente

4. Etudier les qualia de I'expériencede la présenceet de la réalité

5. Aborder les perspectives de l&Réalité Evoquéedans la recherchesur la présence.

Nous considéronsque ce travailde recherchecontribuera a une meilleure compréhensionde la

notion d'expérience de la présence, en particuliedans son rapport avec la réalitéLe concept
proposé indique que notre état d'esprit vogue en continu ou fluctue avec le temps c’est ainsi

gue le modelevisuel peut étre utilisé pour localiser I'état de chacun a n’'importe quel moment
Comme le concept deRéalité Evoquéetente de réunir différentes disciplines dans un seul et

méme cadre commun,ou nous powons étudier I'expérience de la présenceet de la réalitédans

un niveau global il peut contribuer & une meilleure compréhensiorde notre conscience Nous

sommes convaincus qu&e concept deRéalité Evoquéeet le modéleproposé pewent avoir des

applications significatives dans I'étude de la présence etlans I'exploration des possibilités de la
présenceau-dela de la réalité virtuelle.
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2.1 PRESENCE: Definitions and Measurement Techniques

With the growing interest in the field of Virtual Reality, the subject of presence has evolved to be
a prime area of research. The concept of presence, as Ste((£992) described it, is the key to
defining Virtual Reality in terms of human experience rathe than technological hardware.
Presence refers not to one’s surroundings as they exist in the physical world, but to the
perception of those surroundings as mediated by both automatic and controlled mental
processes.

Early interest in the field of presence can be traced back to the study of ‘telepresence’ (Minsky,
1980) in the field of artificial intelligence and humanmachine interaction in teleoperation. In
fact the concept of ‘Being There’ was introduced bReeves(1991) to describe how viewers
experience the environment they encounter on television, borrowing the idea from the 1970
novel ‘Being There(Kozinski, 1970) and the 1979 movie of the same namdohnsen and Corliss
(1971) also discussed the importance of designing displays and controls that will ‘help the
operator project his presence’ into a remote work spacéDraper et al., 1998; ljsselsteijn et al.,
2000). In fact some argue that the pursuit of telepresence has been part of the evolution of all
media (Biocca et al., 1995; Kim and Bi@a, 1997)and that a theory of telepresence should apply
to all mediated environments(Steuer, 1995; Lombard and Ditton, 1997).

2.1.1 Telepresence to Sense of Presence

The term ‘telepresence’ was coined by Marvin Minsky (Minsky, 1980)it referred to the
phenomenon of a human operator developing a sense of being physically present at a remote
location through interaction with a human-machine interface; i.e. through the user’s actions and
the subsequent perceptual feedback he/she receives via the appropriate teleoperation
technology (ljsselsteijn et al., 2000)

“You don a comfortable jacket lined with sensors and mudide motors. Each motion

of your arm, hand, and fingers is reproduced at another place by mobile, mechanical
hands. Light, dexterous, and strong, these hands have their own sensors through which
you see and feel what is happening. Using this instrument, you can "work" in another
room, in another city, in another country, or on another planet. Your remote presence
possesses the strength ofyant or the delicacy of a surgeon. Heat or pain is translated
into informative but tolerable sensation. Your dangerous job becomes safe and
pleasant. To convey the idea of these remote control tools, scientists often use the
words 'teleoperator' or 'telefctor'. | prefer to call this ‘telepresence’, a name suggested
by my futurist friend Patrick Gunkel. Telepresence emphasizes the importance of
high ,quality sensory feedback and suggests future instruments that will feel and work
so much like our own handbat we won't notice any significant difference.”

- (Minsky, 1980)

Sheridan was one of the first among the researchers to differentiate the terms ‘telepresence’

with ‘presence’. He referred to presence elicited by a virtual environment as ‘virtual presence’
and used ‘telepresence’ for the case of teleoperation as suggested by Mingklgeridan, 1992hb)
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“Allegedly, such sophisticated, high fidelity human interfaces, characterized by terms
such as ‘telepresence’ in the case of teleoperation (feelkay you are actually ‘there’

at the remote site of operation) and ‘virtual presence’ (feeling like you are present in
the environment generated by the computer), will improve sensorimotor or cognitive

performance and efficiency of training and planning. Yet at present we have very little
fundamental understanding of what effect such conveyors of ‘presence’ do for us.”

- (Sheridan, 1992b)

Nevertheless, telepresence has since been a subject well explored in teleoperation and
telecommunication technology (Hedl, 1992; Schloerb, 1995; Draper et al., 1998; 1999)
Gradually, as its significance was observed by researchers in the field of advanced media
interfaces such as virtual reality, it evolved into the ‘being there’ sensatio(Reeves, 1991;
Sheridan, 1992a) ‘virtual presence’ (Sheridan, 1992b)and finally into the concept of ‘presence’

in general (Steuer, 1992; Slater et al., 1994; Barfield et al., 1995; Steuer, 1995; Kim and Biocca,
1997; Lombard and Ditton, 1997)

2.1.2 Defini ng Presence

Presence is a concept describing the effect that people experience when they interact with a
computer-mediated or computergenerated environment (Sheridan, 1992b)Witmer and Singer
(1994) defined presence as the subjective experience of being in one environment (there) when
physically in another environment (here). Lombard and Ditton(1997) described presence as an
‘illusion of non-mediation’ that occurs when a person fails to perceive or acknowledge the
existence of a medium in his/her communication environment and responds as he/she would if
the medium were not there. Presence induced by computer applications or interactive
simulations was believed to be what gave people the sensation of, as Sheridan called it, ‘being
there’ (Sheridan, 1992b) Thus presence also came to be defined as a user’s subjective sensation
of ‘being there’ in a scenelepicted by a medium(Barfield et al., 1995)

Although the definitions by Lombard and Ditton (1997) concentrated on presence due to media,
they explained how the concept of presence is derived from multiple fieldscommunication,
computer science, psychology, science, engineering, philosophy, and the arts. Schubert and
Crusius (2002) also pointed out how the phenomenon of presence has always been researched
in other domains, but with different labels. Following is the summarised list of influential
definitions of presence(Table 1) proposed by researchers from multiple perspectives:

Definition Context Reference
‘Diegetic Effect’ (whereby spectatorgxperience the (Burch, 1979)
‘diegetic’ world through recounting of events in the Also mentioned in

Film Theory / Art (Schubert and

Crusius, 2002)
(Gebauer and
Art / L iterature Wulf, 1996; White,
2000)

(Reeves, 1991)

words of a narrator)

‘Mimesis effect’ (imitation or representation of
reality/nature in art forms)

‘Being There’ (to describe how viewers experience
the environment they encounter on television.)
A form of out-of-the-body experience Virtual Reality (Rheingold, 1991)

Television / Media
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Feeling like you are actually there at the remote site
of operation

Teleoperation

(Sheridan, 1992b)

A mental manifestation (Virtual Presence )

Virtual Reality

(Sheridan, 1992b)

Transportation

Literature Theory

(Gerrig, 1993)

Telepresence occurs when aser perceives that
he/she is physically present in a remote
environment

Teleoperation

(Schloerb, 1995)

A user’s subjective sensation of ‘being there’ in a

Communication

(Barfield et al.,

scene depicted by a medium. Media 1995)
A cognitive state thatresults from attending to and | Communication (Barfield et al.,
evaluating incoming sensory information Media 1995)

A feeling of being in a location other than where
you actually are

Teleoperation

(McLellan, 1996)

A perceptual illusion of norrmediation

Communication
Media

(Lombard and
Ditton, 1997)

The suspension of disbelief that the users of virtual
reality systems are in a world other than where
their real bodies are located.

“willing suspension of disbelief’ (that Samuel
Taylor Coleridge referred b as‘engagement’) was
originally quoted in (Steuer, 1992)

Virtual Reality
Communication
Media

Drama / Story

(Slater and Usoh,
1993)

Also mentioned in
(Lombard and
Ditton, 1997)

The perception of presence within a physically

Teleoperation

(Draper et al.,

remote or simulated site. 1998)
. Communication (Biocca et al.,
Mediated Resence Media 2001)

Table 1: Definitions of Presencegsource: author]

As an attempt to explain the overall experience of presencglombard, 2000) [also
International Society for Presence ResearciSPR 2000)] provides a comprehensive definition
of presence:

“Presence (a shortened version of the term “telepresence”) is a psychological state or
subjective perception in which even though part or all of an individual's current
experience is generated by and/or filtered through humamade technology, part or

all of the individual's perception fails to accurately acknowledge the role of the
technology in the experience.”

They add to the explication:

“Except in the most extreme cases, the individual can indicate correctly that s/he is
using the technology, but at “some level” and to “some degree”, her/his perceptions
overlook that knowledge and objects, events, entities, and environments are perceived
as if the technology was not involved in the experience. Experience is defined as a
person’s observation of and/or interaction with objects, entities, and/or events in
her/his environment; perception, the result of perceiving, is defined as a meaningful
interpretation of experience.”

- (ISPR 2000)
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2.1.3 Measuring Presence

Researchers working on human performance and experience in virtual reality have noted that
there is a need to conceptualize and measure telepresence more effectively (Sheridan, 1992b;
Bioccaand Delaney, 1995; Kim and Biocca, 1997Feveral authors have suggested the use of
reflexive responses (e.g. ducking in response to a looming virtual object) and socially
conditioned responses (e.g. smiling) as objective approaches to measuring presence (Held,
1992; Sheridan, 1992b; Slater and Wilbur, 1997) In an attempt to develop objective
corroborative measures of presence, the behavioural realism approach was proposed, which is
based on the premise that as a display better approximates the environmeittrepresents, an
observer's responses to stimuli within the display will tend to approximate those which he/she
would exhibit in response to the environment itself (Freeman et al., 2000Allocating sufficient
attentional resources to the mediated environment has also been proposed as an important
component in measuring presence (Barfield and Weghorst, 1993; Draper et al., 1998\Vitmer
and Singer(1998) point out that presence depends on the ability to focus on one meaningful,
coherent stimulus set, in a virtual environment. They note that this theory is similar to the
concept proposed byMcGreevy(1992) that the experience of presence is based in attention to
continuities, connectedness, and coherence of the stimulus flow. The coherence of the virtual
environment characteristics and stimuli thus enables the focusing of attention, but does not
force that on the experiencer. This concept of enabling without forcing distinguishes the
experience of presence from the factors that typically support the expemee (Witmer and
Singer, 1998) In fact the need to measure presence led to definition of various elements that
form the determinants of presence (which will be discussed in 2.5.below).

Sheridan (1992b) indicated that subjective report is the essential basic measurement. Since
presence is a subjective experience, the most direct way of assessment is through users’
subjedive report. Objective measures, such as postural, physiological or social responses to
media, can be used to corroborate subjective measures, thereby overcoming some of their
limitations (ljsselsteijn et al., 2000) They classified the different approaches taken to measuring
presence into two general categories of presence measures: subjective measures and objective
corroborative measures.

For an extensive and well organized guide to current measurement approaches with respect to
presence, the reader is referred to Van Baren and ljsselsteif@004). However, thefollowing is a
summarised review of those approaches.

2.1.4 Subjective Measures of Presence

The subjective measures could be broken down into:
(1) Posttest rating scales / questionnaires
(2) Continuous presence assessment
(3) Qualitative measures
(4) Psychophysical measures
(5) Subjective corroborative measures

There have been numerous ‘Presence Questionnaires’ proposed that may help assess the
subjective quality of presence. The few influential among them are:
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Presence Questionnaire (PQ) (Witmer and Singer, 1998)

They developed the ‘Presence Questionnaire’ in order to measure the degree to which
individuals experience presence in a virtual environment and the influence of possible
contributing factors (control, sensory, distraction and realism factors) on the intensity of this
experience. Thirtytwo items were originally designed based on the four factors, to be rated on a
seven point rating scale with a midpoint anchor (e.g., 1= not compelling, 4 = moderately
compelling, 7 = very compelling).They suggested that the total score will indicate the strength
of presence evoked.The final version of this questionnaire was reduced to 19 items. They
argued that strength of presence is a function of subjective individualifferences as well. So in
addition they developed an immersive tendencies questionnaire (ITQ) to measure differences in
the tendencies of individuals to experience presence. (Both these questionnaires were used in
Experiment-1, discussed irChapter 4).

Slater-Usoh-Steed Questionnaire (SUS) (Slater et al., 1994)

They originally defined three main presence indicators:

(1) Sense of being there (in the computegenerated world)

(2) Extent to which the computergenerated world becomes ‘reality’ (that they almost forgot
about the outside ‘real world’)

(3) Extent to which the computergenerated world is thought of as somewhere visited.

Later the questionnaire was extended to have six questions for the participants, with a seven
point rating scale. (This questnnaire was also used in Experiment)

ITC-Sense of Presence Inventory (ITC-SOPI)(Lessiter et al., 2001)

Analysing many questionnaires, Lessiter et al. (200Igroposed the ITGSOPI. Their idea was to
focus on users’ experiences of media. Their approach towards the questionnaire was based on
two determinants:

(1) Media characteristics (media form and media content)

(2) User characteristics

Initially, there were sixty-three items designed, while the revised version was reduced to forty-
four items under the categories: Sense of Physical Space (19 items), Engagement (13 items),
Ecological Validity (five items), Negative Effects (six itemg)an Baren and ljsselsteijn, 2004).

Breaks in Presence (BIP) (Slater and Steed, 2000; Brogni et al., 2003)

Distractions that draw the user’s attention from the mediated environment to the real world
(e.g. a telephone ringing) are likely to diminish the user’'s sense of presence (ljsselsteijn et al.,
2000). The distractions may also be triggered by the media itself. Among the several subjective
measures which do not directly assess presence, but provide essential information about mental
processes related to presence, ‘breaks in presence’ is an important factor of assessment that
was introduced recently in Slater and Steed @0). They argued that there are two alternate
gestalts available to the individual experiencing a virtual environment: state V (virtual world)
and state R (real world). Users were asked to report transitions from V to R during the
experiments, which were counted for analysing presence. They also noted that reporting
transitions from R to V was not considered as this would require them to immediately break out

17



of their state of presence in order to report back to the ‘real world’. The BIPs method was
developed with the goal to measure presence unobtrusively during the course of an experience
of virtual environment (Van Baren and ljsselsteijn, 2004) The concept of breaks in presence

will be further explored in the Chapter 3.

2.1.5 Objective Corroborative Measures of Presence

Postexperience questionnaires and BIP measurement techniqueare particularly subjective.
ljsselsteijn et al. (2000) defined four approaches which would help us validate and analyse
presence objectively: postural responses, physiological measures, dual task measures and social
responses. LaterVan Baren and ljsselsteijn (2004)redefined these objective measures into
following four categories:

(1) Psychophysiological Measures

(2) Neural Correlates

(3) Behavioural Measures

(4) Task Performance measures

It is clear that the studies on presence progressed with a slow realization of the fact that it's
more than just ‘being there’.The concept of presence started as gelecommunication design
goal and has evolved intaan intriguing theoretical problem and philosophicalissue (Loomis,
1992; Biocca, 1996; 1997)As Mantovani and Riva (1999) suggested presence is in fact closely
linked to the concept we have of realityWe propose that presence, whether strong or mild is
the result of an ‘experience of reality’.

2.2 REALITY: Theories and Perspectives
2.2.1 Theories

The term ‘reality’ itself is very subjective and controversial. While objectivists may argue that
reality is the state of things as they truly exist and is minghdependent, subjectivists would
reason that reality is what we perceive to be real and there is no underlying true reality that
exists independently of perception. Naturalists argue that reality is exhausted by nature,
containing nothing supernaturaland that the scientific method should be used to investigate all
areas of reality, including the hunan spirit (Papineau, 2009) Similarly a physicalist idea is that
the reality and nature of the actual world conforms to the condition of being physical (Stoljar,
2009). Reality is independent of anyone's beliefs, linguistic practices or conceptual schemes
from a realist perspective (Miller, 2010) The Platonist view is that reality is abstract and non-
spatiotemporal with objects entirely nonphysical and nonmental (Balaguer, 2009) While
some agree that the physical world is our reality, the Simulation Aument suggests that this
perceivable world itself may be an illusion of a simulated reality (Bostrom, 2003)Still others
would endeavor to say that the notion of physical world is relative as our world is in constant
evolution due to technological advancement; also because of numerous points of view on its
acceptation(Schmidt, 2008).

Resolving this confusion about theories or the true nature of reality is naiur primary aim and
is beyond the scope of this thesis. However wehould take a stand regardig our perspective
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before we continue further. This thesis explores the ‘experience’ of presence and reality in the
mind with a strong notion of mind-body duality and phenomenological reality. Westrive to
eventually propose a modelthat would embrace different views on reality in a coherent
manner. So wewould like to reserve the term ‘Primary Reality’to signify the reality of our real
world (physical world) experiences, which would be explained later irChapter-3, Part-A.

2.2.2 Perspectives and hypotheses

Reality has been observed, examined, studied and theorized by various disciplines and
doctrines over ages, especially in overlapping scientific fields relating to cognitive science. In
this attempt to understand reality and consciousness, many new fields of study evolved. One of
the very important among them thatwe would like to highlight is Phenomenology- the study of
structures of consciousness with respect t@ur subjective experienceor as experienced from
the first-person point of view (Smith, 2011), a philosophical tradition launched by Edmund
Husserl and his successors.

“We all experience various types of experience including perception, imagination,
thought, emotion, desire, volition, and action. Thus, the domain of phenomenology is
the range of experiences including these types (among othégrs) . This experiential

or first-person feature that of being experiencedis an essential part of the nature or
structure of conscious experience. [ . . . ] In a strict empiricist vein, what appears before
the mind are sensory data or qualia: either patterns of one's own sensations (seeing
red here now, feeling this ticklish feeling, hearing that resonant bass tone) or sensible
patterns of worldly things, saythe looks and smells of flowers (what John Locke called
secondary qualities of things). In a strict rationalist vein, by contrast, what appears
before the mind are ideas, rationally formed “clear and distinct ideas” (in René
Descartes' ideal). In ImmanueKant's theory of knowledge, fusing rationalist and
empiricist aims, what appears to the mind are phenomena defined as thagthey-
appear or thingsasthey-are-represented (in a synthesis of sensory and conceptual
forms of objectsasknown). In Auguste Comte's theory of science, phenomena
(phenomenes) are the facts (faits, what occurs) that a given science would explain.”

- (Smith, 2011)

In short, phenomenology is the study of our experience and in this study we aralking
principally about our experience of reality and the presence associated with i fact Plato’s
distinction of the visible world and the intelligible world suggested towards phenomenology
long before its becoming a field of study. Plato’s allegory of cave questions reality as compared
to our experience of reality (or how reality may appear to us). Metzinge(1995) asks “If the
presence of the phenomenal ‘Now¢an be shown to be an illusion, is it then correct to say that
our conscious model of reality as a whole i®nly a virtual world?” He suggests in his ‘Ego
Tunnel’ (Metzinger, 2009) that our phenomenalself itself may be an illusion and everything we
experience may be a simulatedeality.

“Note that Loomis(1992) says that all ‘contact with the physical world is mediateloly’
which he means the primordiatommunication medium, the body. The default sense of
“being there” is the basic state of consciousness in which the user attributes the source
of the sensation to the physical environment. We have been present in thisoanvent
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for so long and it is so natural, that the idea that presence might be a psychological
construct is only raised by philosophers and perceptual psychologists.”
- (Biocca, 1997)

From different points of view, especially philosophical, many powerful sceptical hypotheses
have also been suggested. They propose that reality may perhaps be partially or completely
different from what think it is and we may not necessarily be able to prove it otherwisefor
instance, the famous ‘Brain in a vat’ hypothesis (Putnam, 1982)which is proposed from a
scientific perspective as well. It suggests a scenario according to whiadne might be a
disembodied brain kept alive in a vat, which is fed false sensory signals through an exceptional
technology. With a similar view,Dennett (1978) proposed a strange but thought provoking
scenario, where one would be forced to questioone’sown perspective in the real world and
ask oneself ‘Where am 1?’. Another interesting hypothesis from the perspectivé computer
science an artificial intelligence is the ‘Simulation argumen{Bostrom, 2003). It suggests that
we might be inside a computer simulation of a perfect virtual reality (similar to brain in a vat
scenario).

These recent hypotheses resonate the classical ones like the ‘Dream Argument’ by Zhuangzi,
which reasons that reality may be indistinguishable from a dream, or Descarte's ‘evil demon’
that supposes that a powerful and deceitful being may be misleading us into believing in this
reality, or Bertrand Russell's five minute hypothesis that makes us wonder how reliable our
reality is - what if the universe sprang into existence five minutes ago (or perhaps last
Thursday) from nothing, somehow with everything what we find in reality, including the
physical historical records and traces as well as our memory of the past.

All of these theoretical perspectives and hypotheses attempt to question the credibility of what
we call reality. This study proposes a graphical model (at a later point i@hapter-3) using which
we may be able to, in future, analyse and categorize to an extent different reality experiences
along with their corresponding sense of presence.

2.2.3 Qualia

‘Qualia (singular ‘qual€) is the term that refers to our subjective conscious experience
especially inphenomenologicalperspective. In fact, the problem of explaining how and why we
have qualia or phenomenal experiencesis considered as thehard problem of consciousness
The hard and the easy problems were formulated bgne of the proponents of qualia- David
Chalmers (Chalmers, 1995b) According toTye (2009), the mental states that possess qualia
may be(1) perceptual experiencegof the sort involved in seeing green, hearing loud trumpets,
tasting liquorice, smelling the sea air, handling a piece of fy2) bodily sensations(like feeling

a twinge of pain, feeling an itch, feeling hungry, having a stomach ache, feeling hot, feeling
dizzy), (3) felt reactions or passions or emotionglike feeling delight, lust, fear, love, feeling
grief, jealousy, regret) and(4) felt moods (like feeling elated, depressed, calm, bored, tense,
miserable). For further on qualia, see alsd.ycan (2008) and Byrne (2010).

Qualia, being an intriguing topic, are criticized by many. Philosophers like DennetDennett,
1988; Dennett and Weiner, 1993%kuggest thatqualia are intrinsic properties of experiences that
arein fact ineffable. They are essentially private although directlpr immediately apprehensible
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in consciousness.Marvin Minsky, who coined ‘telepresence’, is as well a critic of subjective
experienceof qualia. Hesuggestedthat “the idea of a separate world for 'subjective experience'
is just an excuse for the shameful fact that we don't have adequatesories of how our brains
work” (Minsky, 1998).

In his ‘Absent Qualia, Fading Qualia, Dancing Quali€halmersargued that if an appropriately
configured system reproduces the functional organization of the brain, inay reproduce the
qualia associated with the brain He proposed ‘the principle of organizational invariance,
holding that experience is invariant across systems with the same fingrained functional
organization (Chalmers, 1995a) Another recent proposition on qualia includes ‘three laws of
gualia’ suggested by Ramachandran and Hirsteif1997), from a neuroscience perspective. They
suggested that (1) Qualiaare irrevocable and indubitable; (2)Once a representation is created
the choice of response oroutput is potentially infinite, and (3) The input creates a
representation that persists in shortterm memory, long enough to allow time for choice of
output. Later, it was suggested blRamachandran and Hubbard2001) that attention is closely
related to qualia and that the study of circuits involved in attention may help uncoverthe
mysteries of qualia. The theoretical physicist, Erwin Schrodinger also defendedthe notion that
gualitative experiencesare beyondthe physical(Schrddinger, 1944)

“Corresponding to the supposed duality of matter and mind, there are, in orthodox
psychology, two ways of knowing what exists. One of these, the way of sensation and
external perception, is supposed to furnish data for our knowledge of matter, the other,
called ‘introspection; is supposed to furnish data for knowledge of our mental
processes. To common sense, this distinction seems clear and easy. When you see a
friend coming along the street, you acquire knowledge of an external, physical fact;
when you ealize that you are glad to meet him, you acquire knowledge of a mental
fact.” - Bertrand Russell, The Analysis of Min¢Russell, 1921)

It is clear that we have perceptualand associated cognitive experiences. But how do we
differentiate real perceptual information with a deceptive perceptual illusion? As we will see,
later in section 2.5 below, the determinants of presence (the elements that evoke an illusion of
reality) due to media can berincipally classified with respect to its technical ability (affecting
perceptual experiene@s) and associated cognitive experiences. So, in order to examine ‘illusion
of reality’, we must clearly differentiate between ‘Perceptual lllusion’ (relating to perception)
and ‘Psychological lllusion’ (relating to cognition).In the next two sections,we attempt to
distinguish fllusion’ from ‘real’, with respect to perceptual and cognitive experiences.

2.3 PERCEPTION ANOPERCEPTUAL ILLUSION

According to our position, there is a world with objects that form theprecepts that provide us
with stimulus. The sensory information is accessed by our sensory organs at different points -
the process called sensation. And then our neural configuration helps interpret that information
in a meaningful manner -the process called perceptin. Perception is the organization,
identification and interpretation of sensory information in order to represent and understand
the environment (Schacter, 2011) If sensations are the first stages in the functioning of senses
to represent stimuli from the environment, thenperception is a higher brain function that deals
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with interpreting events and objects in the world(Myers, 2004). According (Gazzaniga et al.,
2006) the goal of sensation is to detect stimuli while perception is what creates useful
information of the surroundings from the detected stimuli.

2.3.1 External Perception - Real Percepts or Perceptual lllusion

A truly comprehensive explanation of presence with respect to our perception of the real world
and mediated world was given bylISPR(2000). It was quite precisely explained thatwe could
not resist quoting:

“All experience of the physical world is mediated by the human senses and complex
perceptual processes. This experience, identified by some scholars as ‘first order’
mediated experience, is the ‘normal’ or ‘natural’ way we perceive the physical world
and provides a subjective sensation of being present in our environment (constituting a
broader conception of the term ‘presenge’. . ] ) Although this ‘first order’ mediated
experience geerally provides perceptions that correspond to the true nature of the
physical world, it can also provide perceptions that do not correspond to the true
nature of the physical world; presence refers to the subset of human experience in
which this mispercepon involves, at least in part, the actual role of technology in the
experience: Presence occurs when part or all of an individual's experience is mediated
not only by the human senses and perceptual processes but also by horade
technology (i.e., ‘second order’ mediated experience) while the person perceives the
experience as if it is only mediated by human senses and perceptual processes (i.e., ‘first
order’ mediated experience).”

- (ISPR 2000)

It should be noted that, in this study ‘first order’ meliation is what is referred to as ‘Primary
Reality’, and ‘second order’ mediation is what will bedefined as ‘MediaEvoked Reality’

(explained in the next chapter) To clarify, we would like to add that there is (1) the physical
stimulus object, (2) the physical stimulus field and (3) the conscious perceptual experien¢and

the subjective experience of thesense of presenceoccurs in (3) along with associated cognitive
experiences.

In fact perception is not just a passive receipt of stimuli, but can be shaped by learning, memory
and expectation (Gregory, 1987) This is one of reasons why our perception can be deceived by
providing incorrect sensory stimuli. When encountered with mediated or misleading sensory
stimulation, our perception does its best to organize and interpret the stimuli as it would
normally do (in an attempt to make sense). And that is the primary reason why we experience a
strong illusion of being in an environment (virtual) in good quality virtual reality systems. This
phenomenon of our perception is undoubtedly a boon, but ithe very reason why our
perception can easily be altered odistorted [cf. Revonsuo et al. (2009) The simplest example
would be our experience of 3D movies (with a stereoscopic display) where our eyes are
provided with two different 2D images, which due to our perceptual interpretation, gives an
illusion of the third dimension. Below is an example of a stereo image optimisddr wall-eyed
viewing (Figure 1).
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Figure 1: A stereo image for walleyed viewing (image of Chateau desuds de Bretagne, Nantes, France)
[source: author]

In order to view this wall-eyed stereo image, it requires thatour two eyes adopt a relatively parallel
angle, until the two dots above merge.

We constantly perceive and interact with threedimensional objects. So, our perception has
been so evolved over the ages, that we can recognize a 3D object even by its representation on a
two-dimensional space. Even if a cube has all of its sides perpendicular to each other, it's
representation on a paper immediately gives us its essence. &rample of a real mouse and st

2D image can be seen beloFigure 2). Although we distinguish thesetwo images as 3D and 2D,

in fact both the images here are 2D representations.

Figure 2: An object (mouse) and its representationon a medium[source: author]

As vision often dominates the other senses, visual illusions have been explored greatly; for
example, ambiguous images like the classic ‘Rabiduck illusion’ and ‘Rubin’s Vase’, or illusions
like M. C. Escher's 'Relativity’, 'Ascending and Descending Stairs' and impossible objects, or
spatial illusions like ‘Ames Room’ andnamorphic imagesFigure 3 shows an anamorphic visual
illusion of a 3D object anl the actual 2D image (as seen from above) that was used to create the
illusion. [For more on illusions, see also Gregory1997)]. In short, Perceptual lllusionis the
feeling of perceiving objects or spaces that are physically not pregbat evoked by mediating

our perception with the help of different mediaor endogenously evoking internal perception in
the mind - as we see in the next section).
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Figure 3: Anamorphic illusion of a 3D objectand the 2D imagehat was used to create the illusion[source:
author]

"Now, a picture is nothing but a more convenient way of arranging matter so that it
projects a pattern identical to real objects. [ . . . ] The trick was stated succinctly by
Leonardo da Vinci: 'Perspective is nothing else than seeing a place behind a pane of
glass, quite transparent, on the surface of which the objects behind the glass are
drawn.' If the painter sights the scene from a fixed viewing position and copies the
contours faithfully, down to the last hair of the dog, a person who then views the
painting from the position of the painter would have his eye impaled by the same sheaf
of light rays that the original scene projected. In that part of the visual field the
painting and the world woutl be indistinguishable. Whatever assumptions impel the
brain to see the world as the world and not as smeared pigment will impel it to see the
painting as the world and not as smeared"

- (Pinker, 1997)

“A virtual environment that truly 'feels real' shoutl be able to simulate the sensation of surface
textures like sandpaper or velvet, the resistance of surfaces like rocks or pillows, and the
sensation of physical resistance like moving an oar or stick through water, mud, oil, or rocks”
(Biocca and Levy, 195). But with the developing research work in the field of virtual reality and
similar technologies that deal with multisensory interfaces, there’'s a growing interest among
researchers on multimodal illusions as well [for example the Rubber hand lllusion Bgotvinick
and Cohen 1998) was extended to virtual reality research using a virtual arm bySlater et al.
(2008)]. Research on multimodal integration deals with how different sensory modalities
interact with one another, whether they alter each other’s pcessing and how it allows us to
perceive a world of coherent perceptual entitiegLewkowicz and Ghazanfar, 2009)

2.3.2 Internal Perception - Perceptual lllusion

We often have internal perception leading to mental imagery experiences, without any
interference of external mediation. The easiest way to examine mental imagery is in fact
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through ‘introspection’. But as it is very subjective, research on mental imagemequired
objective methods of analysis to support its evidence. This is why researchers came up with a
method, which Kosslyn (1980) called ‘the quantification of introspection’. This method
attempted to externalize mental events in orderto detect and measure the behavioural
consequences, often in terms of performance time of internal processing.

One of the best examples in this direction was Shepard and Metz&(1971) experiment on the
mental rotation of geometric shapes Figure 4). They hypothesised that the subjects would
evoke a threedimensional image of the first depicted object in their mind and then mentally
rotate it to verify if it matches its pair (for each series). They found that the time it took for each
subject to identify whether the two objects were identical was directly proportional to the
angular rotational difference between them. Moreover, the greater the angular rotational
difference, the greater the time it took to identify the similarity. Thus they were able to
objectively explore their hypothesis and confirm mental imagery experience. Studies also show
that mental transformations in fact involve our visual system and take place largely in the same
areas of our brain that deal with visual perception. Additionally, the operations are guided by
inputs from the motor system as well (Kosslyn, 1994; Annett, 1995; Wohlschlager, 1998)
Findings from the neurophysiological experimens that monitored the neural activity in the
parietal cortex also suggest that mental transformations may be preceded by motor intentions
ahead of the actual transformations (Reisberg and Logie, 1993Currently mental imagery is
studied extensively, throudh various methods of externalization of mental activities.

Figure 4: Experiment on the mental rotation of geometric shapegource: Shepard and Metzler, 1971]

To give a realtime example, if you may imagine an elephant that is pure white and has wings to
fly around. Immediately the images are formed in our mind, adding the required elements to the
visual mental imagery, according to the textual narration. Now ilve consider scenarios in which
the mental imagery is evoked without any external input, few examples being thinking,
planning, daydreaming or dreaming, in which case the experiences will fall under internal
Perceptual lllusion.

In this study we suggest lhat presence may occur solely due to internal Perceptual lllusioas
well. Although it may seem apparent, most research works on presence deal specifically with
media related experiences. Therefore, one of the experiments in this studghapter 4, 4.2) is
dedicated to objectively demonstrating that the experience of presence is evoked in mental
imagery (i.e. by internalPerceptual lllusionwithout any external mediation involved).
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2.4 COGNITION AND PSYCHOLOGICAL ILLUSION

Cognition refers to the mental processes involved in acquiring knowledge and comprehension.
It represents various mental activities like attention, remembering, learning, reasoning,
problem solving, decision makingand above all, processing information to making sense of our
perceptual world. In the case of perceptual experience of our real world, we experience
cognitive responses. Similarly, we suggest that, as a response to Perceptual Illusiaked by
external mediation, we experience corresponding Psychological lllusionimmersive virtual
reality systems, the Perceptual lllusiorevoked is exceptionally strong, that users usually behave
as if they were experiencing the real world. Psychological lllusiois especially evident in how
we emotionally relate and respond to different artstic media.

"Autostereograms exploit not one but four discoveries on how to trick the eye. The first,
strange to say, is the picture. We are so jaded; by photographs, drawings, television,
and movies that we forget that they are abenign illusion. Smears of ink or flickering
phosphor dots can make us laugh, cry, even become sexually aroused. Humans have
made pictures for at least thirty thousand years, and contrary to some sesiince
folklore, the ability to see them as depictions is universa(Pinker, 1997)

A simple but good example oPsychological Illusionis how our mind respondsto the Perceptual
lllusion of depth evoked by a stereo image (as iRigure 1 above). People often express their
experiences during a 3D movie or a virtual reality system, as if the objects or spaces were truly
near or far from them; as if they were in fact there in the reality depicted by the media. Although
this may happen in lower levels of (perceptual) immersion as well, like in the case of simple 2D
images or videos, but a simple enhancement in the Perceptual lllusiomay effectively
strengthen the Psychological Illusion

In fact many cognitive factors influence Psychological lllusionFor instance, sometimes the
contents of a simple textual or audio narrative or a simple image may evoke strong
Psychological lllusiors, even thoughPerceptual lllusion may not be as perfect. So, they often
complement each other as well. How Perceptual lllusioand Psychological Illusiontogether
form the whole spatiotemporal illusion of reality is a major part of this study. How these ideas
lead to the concept of Evokd Reality is given in the sectior.5.2 below.

2.5 ILLUSION OF REALITY: The Source of Sense of Presence

2.5.1 Determinants and Types of Presence

Research into presence may still be at an early stage of development. But there is a consensus
that presence has multiple determinants (ljsselsteijn et al., 2000)The factors determining the
experience of presence in a virtual environment (in this casengironments generated through

virtual reality and associated media) have been explored by many in different ways.

For example, presence due to media has previously been reviewedat least 9 different ways,
namely:
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2.5.1.1 Three Determinants of Presence
(Sheridan, 1992b)

Sheridan, among the first to put forward the concept of breaking down the sense of presence

into different components, identified the sense of presence as having three principal

determinants (Figure 5):

(1) The extent of sensory information (i.e., the amount of useful and salient sensory information
concerning a cue available to the appropriate sensors of the observer)

(2) The control of the relation between sensors and the display (i.e., the degree of control a
participant has over the positioning of his or her sensors within the environment)

(3) The ability to modify the physical environment (i.e., the degree to which a participant is free
to modify objects and their positions within the environment)

Figure 5: Principal determinants of sense of presence for a given tagkurce: Sheridan, 19924
[Referred toasIndependentcomponents of virtual presencen (Sheridan,1995)]

He added that that the three principal determinants of presence do not operate alone. He
proposed two major properties of tasks that may affect behaviour (both subjective and
objective) which he called (1) task difficulty and (2) degree of automain.

2.5.1.2 Technology and Human Experience
(Steuer, 1992)

Steuer proposed the variables that influence telepresence in 1992 and was one among the first
to clearly differentiate the technological capabilities with subjective personal experience. In fact
Witmer and Singer (1998) also agree that the strength of presence experienced in a virtual
environment varies both as a function of its characteristics and individual differences within
users. Steuer rightly noted that, of the variables proposed by Sheridafi992b), three are
technological: the extent of sensory information, control of sensors relative to environment, and
the ability to modify the physical environment; and the other two are task (or context) based:
task difficulty and degree of automation.
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“When considering these dimensions, one should remember that virtual realities reside
in an individual's consciousness; therefore, the relative contribution of each of these
dimensions to creating a sense of environmental presence will vary across indiwdual
Similarly, differences in the content of the mediated environmetthat is, in the kinds

of entities represented and in the interactions among themwill also affect the
perception of presence. However, the variables vividness and interactivity refer only to
the representational powers of the technology, rather than to the individual; that is,
these variables determine properties of the stimulus that will have similar but not
identical ramifications across a range of perceivers.”

- (Steuer, 1992; 2006)

Vividness, as he explained wathe representational richness of a mediated environment
as defined by its formal features (i.e., the way in which an environment presents
information to the senses). He defined interactivity as the extent to which users can
participate in modifying the form and content of a mediated environment in real time.
According to him, virtual reality should be defined in terms of human experience and not
merely with respect to technological hardware Figure 6).

Figure 6: Technological variables influencing telepresencgource: Steuer, 1997

2.5.1.3 Six Dimensions of Presence
(Lombard and Ditton, 1997)

Their study in 1997 was simply one of the exceptionally well documented manuscripts on
Presence. Numerous later works borrowed ideas from their classification of presence. We
believe that they were among the first who analysed various definitions of presence referring to
literature from multiple fields of research (beyond teleoperators and virtual reality). Although
eventually they define presence as “the Perceptual Illusionf non-mediation”, they found six
interrelated but distinct conceptualizations of presence:

(1) Presence as social richness (Subjective or objective social richness)

(2) Presence as realism (Perceptual or social realism)

(3) Presence as transportation (Transportation of self, place, or other selves)

(4) Presence as immersion (Perceptual or psychologicahmersion)

(5) Presence as social actor within medium (Social interaction with an entity in a medium)

(6) Presence as medium as social actor (Social interaction with a medium itself)
For a well summarised version of these conceptualizations, the reader is referredltee (2004).
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2.5.1.4 Physical, Social and Co-Presence
(Ijsselsteijn et al., 2000; Riva et al., 2003)

ljsselsteijn et al.(2000) suggested that the conceptualizations that Lombard and Ditto(l1997)
identified can be grouped into two broad categories physical and social. The physical category
refers to the sense of being physically located somewhere, whereas the social category refers to
the feeling of being together (and communicating) with someone. They also noted that the two
are not unrelated and that there are likely to be a number of common determinants such as the
immediacy of the interaction, which are relevant to both social and physical presence. Later in
Riva et al. 003), they attempted to locate the overlap between the two. They proposed that at
the intersection, we can then identify cgpresence or a sense of being together in a shared space,
combining significant characteristics of both physical and social presence.

2.5.1.5 Four Determinants of Presence
(ljsselsteijn et al., 2000)

While putting the conceptualizations of presence into two broad categoriesphysical and social
presenceljsselsteijn et al. 000) also proposed four broad categories for the determinants of
presence:

(1) The extentand fidelity of sensory information

(2) The match between sensors and the display

(3) Content factors

(4) User characteristics

They noted that Factors (1) and (2) may be regarded as ‘media form’ variables that are aimed at
making the medium as transparent as possible, thereby creating the illusion of nanediation.
While (3) and (4) could be considered the subjective part of the presence experience.

2.5.1.6 Proto-Presence, Core-Presence, and Extended-Presence

A new perspective in the study of presence was presented [Riva and Waterworth 2003) and
Waterworth et al., (2003). With the help of an evolutionary account of the psychoeurology of
presence, they proposed three component layers: proto presence, core presence, and extended
presence figure 7).

Proto-Presence corresponds to the earliest development of a sense of self versus other and can
be identified with the proto consciousness of sensation and of proprioception, of the body’s
orientation and of what is happening at the body boundary. CotBresence can be identified
with perception of an external world surrounding the body, of things in space in the proximity

of the body in the here and now. Extend&Presence relies on memory and imagination and
relates what is happening in the present with respect to stored knowledge from past
experiences, but which may also be about possible futures. They described GBresence and
Extended-Presence, both as conscious feelings due to the perceptual and conceptual element of
media respectively; Whereas Protd?resence as mostly unconscious (spontaneousin this
context) and relates to proprioception (the sense of the relative position of neighbouring parts
of our body).
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Figure 7: Layers, media and states corresponding to presengeurce: Waterworth et al., 2003; Waterworth and
Waterworth, 2006]

2.5.1.7 Physical, Social and Self Presence
(Biocca, 1997; Lee, 2004)

Biocca presented in the cyborg dilemma and how the representation of the body in virtual
environments affects the mind? He proposed three types of presence:
(1) Physical Presence Being There
According to him, physical presence is the sense of being physically located in a virtual
environment. He also proposed that at any point in time, users feel being present in any
one of the following environments- physical environment, virtual environment, or in
the imaginal environment.
(2) Social Presence Being with another body
He defined social presence as a simulation run in the body and mind of the perceiver of
the internal experience of a moving, expressive body. He noted that it is defined as
simulation, because the simulation occurs whether or not the perceived intelligence is
another human or nonhuman intelligence (such as an animal, a form of artificial
intelligence, an imagined alien or a god).
(3) Self Presence Body schema, seltonsciousness and identity
Self Presence, as he suggested is the effect of virtual environment on the perception of
one’s body schema or body image, physiological states, emotional states, perceived
traits, and identity. It is the user’'s mental model of the self inside the virtual world.

2.5.1.8 Six Types of Virtual Experience
(Lee, 200%)

In one of the more recent works on presence, we can find Lee’s perspective in terms of human

experience. He redefined presence (in general) as ‘a psychological state in which virtual (para
authentic or artificial) objects are experienced as actual objects in either sensory or nonsensory
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ways' and then defined them specifically to the three domains physical, social, and self
presence.

He suggested that a thorough typology of virtual experience can be made by mixing two
characteristics of virtuality (para-authentic and artificial) and three domains of virtual
experience (physical, social and self); binging us to six types of virtual experience that
technology users can haveffr details, please refer to Table.2 in (Lee, 2@)]. Thus according to
him, physical presence is ‘a psychological state in which virtual (pat@uthentic or artificial)
physical objects are experienced as actual physical objects in either sensory or nonsensory
ways’. Social presence is ‘a psychological state in which virtual (pasaithentic or artificial)
social actors are experienced as actual social actors in either sensory or nonsensory ways'. And
self presence is “a psychological state in which virtual (parauthentic or artificial) self/selves

are experienced as the actual self in either sensory or nonsensory ways.”

2.5.1.9 Place lllusion and Plausibility Illusion
(Slater, 2009)

Very recently Mel Slater suggested an alternative terminology for the components of presence.
Place lllusion, as he suggested is the ‘being there’ quatizat was previously referred to as
‘presence’. It is the strong illusion of being in a place in spite of ascertained knowledge that you
are not there. Plausibility lllusion is the illusion that what is happening is real (even though you
know that it is not).

Plausibility lllusion is concerned with the ‘reality’ of the situation depicted. It is maintained
through correlations between actions and reactions, and correlations between events that can
be perceived within the virtual environments that are directed towads the participant. While
Place lllusion is about how the world is perceived, the Plausibility Illusion is about what is
perceived. Place lllusion is constrained by the sensorimotor contingencies afforded by the
virtual reality system while Plausibility Illusion is determined by the extent to which the system
can produce events that relate directly to the participant, the overall credibility of the scenario
being depicted in comparison with expectations. He argues that when both the illusions occur,
participants tend to respond realistically within virtual reality environments.

2.5.2 Perceptual lllusion and Psychological lllusion

It is clear that the illusion of reality is what evokes a sense of presence. After examining the
various determinants and components of presence, wean confidently summarise all the
factors of presence into two broad categorieq1l) Perceptual lllusion: The perception of a
continuous stream of sensory input (either from amedia or generated internally), and (2)
Psychological lllusion: he continuous cognitive processes with respect to the perceptual input,
responding almost exactly how the mind would have reacted in Primary Reality.

Virtual reality systems create highest levels of illusion simply because it can affect more senses
and help us experience the world as if we were inside it with continuous updated sensory input
and the freedom to interact with virtual people or objects. However other forms of media, like a
movie (where the sensory input is merely audiovisual and there is no means to interact with
the reality presented) can still create a powerful illusion if it manages to create a stronger
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Psychological lllusionthrough its content (for example a story related to one’s culture or past
experiences, would excite the memory and emotional aspects). One of the obvious examples
illustrating the strength of Perceptual lllusion is a media that enforces stereoscopic view
enhancing our depth perception (the illusion works due to the way our visual perception would
work otherwise, without a medium). The resultant of the two, Perceptual Illusionand
Psychological lllusion evokes anillusion of reality in the mind, although subjectively varying for
each person- in strength and experience.

We would like to define these terms before we go furtherPerceptual lllusionis the experience
that our mind undergoes when presented with either deceptive sensation of external stimuli or a
sensation of internal stimuli (with no external perception). Psychological lllusisrthe cognitive
response associated with the induced Perceptual lllusidimerefore ‘Perceptual Illusion and
Psychological llusion’ have to be observed and studied from two contexts. In the case of
communication media (like films, games, teleoperators, telecommunicationsimulators, virtual
reality), our external perceptual stimuli are mediated creating a Perceptual Illusionvhich in
turn gives rise to a Psychological IlllusionWhen it comes to internal perceptual states (like
dreams, daydreams, hallucinations, mental imagery experiences) although there are no external
perceptual stimuli to mediate the reality experience, the Perceptual lllusioris generated
internally leading to the associated Psychological lllusianThe phenomenon of Perceptual
lllusion and Psychological lllusionand their interrelation (in both contexts) will be investigated
thoroughly in the Chapter 3.

2.5.3 Towards the Concept of Evoked Reality

‘Reality’ is a collective experience of space and timfrming the source of‘presence. It is when
there is a spatiotemporal ‘illusion of reality’, that we experience an evokedsénse of presence
As many researchers (Sheridan, 1992a; b; Lessiter et al., 200hpve noted, presence is a
transient experiential state and is susceptible to variation within the same person, given the
same physical conditions on two separate occasions. The subjective temploparspectives and
duration estimation with respect to the sense of presence were explored in Waterworth et al.
(1983). Later Waterworth and Waterworth (2006) proposed a graphical model as well,
representing presence level and temporal perspective. Studidsy Garau et al. (2004; 2008)
clearly pointed out that the sense of presence is not a stable experience and varies with time.

We know that it's not presence that we create directly but rather an illusion in our minds as a

result of which we experience presence. When we use virtual reality systems and create
convincing illusions of reality in the minds of users, they feel present in it. This illusion of reality

that we evoke through different means in order to enable the experience of presence is what we
intend to call ‘EvokedReality’ (Pillai et al.,2013a).

As deduced earlier, all the factors influencing presence would essentially be categorized as
Perceptual lllusion and Psychological lllusion which together form Evoked Reality. This
combined spatiotemporal illusion is what evokes a different reality in our minds Kigure 8)
inducing presence. Thus, to explore the experience of our sense of presence we must first better
understand what Evoked Reality is.
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Figure 8: Evoked Reality (the spatiestemporal illusion): Reality so evoked generates the experience of
Presencesource: author]

2.6 TERMINOLOGY

Steuer (1992) argued that telepresence is the mediated perception of an environment in which
users are being transported via technologies, whereas presence refers to the natural perception
of an environment. Biocca et al. (2001argued that non-mediated (or natural) perception of an
environment should not be included in presence research, because its inclusion makes the area
of presence research too broad. On the terminology of presend&’aterworth and Waterworth
(2003) rightly stated- “Presence is still a vague concept; researchers in the area agree that there
is something important conveyed by the term, but differ widely on exactly what that something

IS

In fact ‘presence’ hascome to have multiple meaningsand it is difficult to have any useful
scientific discussion about it given this confusior{Slater, 2009). There can be no advancement
simply because when people talk about presence they are often not talking about the same
underlying concept at all. No one is 'right' or 'wrong' in this debate; they are simply not talking
about the same things (Slater, 2003) On the general problems in conveying knowledge due to
the intersection of the conceptual, material and linguistic representations of the same thing,
there exists an attempt to explain the workings of communication and its mishaps (Schmidt,
1997a; b), which clearly states that scientists must always indicate which representation they
speak of. In this study, it is the phenomenon of experience of presence thve¢ explore. The
specific terms used in this study will be defined in first part of the next chapteiQhapter 3-A).

Lombard and Joneq2006) provided a framework to examine different overlapping definitions

of presence and promote a standardized terminology for discussing presence phenomena. They
presented five key questions that if taken into consideration while defining presence, will help
locate the definition in the framework of definitions. They are: (1) Is technology involved in the
phenomenon? (2) What is the phenomenon a property of? (3) What is the source of the stimuli?
(4) How is technology perceived? (5) What aspect of the phenomenon is of interest? In this
thesis these questions will also be answeredt different stages
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RESUME DU CHAPITRE 2 : ETAT DE L'ART

Dans cechapitre, nous donnonsun apercude I'état des connaissancesctuelles concernant la
recherche sur la «présence». Les différentes définitions de «la présence» qui ont été

proposées, notammentdans le domainede la réalité virtuelle, sont passées en revuén rapport

détaillé sur lesidéesrelatives ala «réalité »de différents points de vueest présent. Ainsi, nous

observonsici comment cette rechercheconduit au conceptde «Réalité Evoquée», et pourquoi

cette expérienceest siimportant e a étudier.

La Présence

Compte tenu dd'intérét croissant pour le domainede la réalité virtuelle, le sujet dda présence
a évolué pour devenirun domaine privilégié de la recherchelLe concept de présence, comme le
décrit Steuer(1992), est la clé pour définirla réalité virtuelle en termes d'expériencehumaine
plutét que du point de vue dumatériel technologique «La Présence »ne se rapporte pas a
I’environnement de tout un chacun, tel qu'il existadans le monde physiquemais a la perception
de cet environnementtel qu’l est médiatisé par des processus mentaux a la f@atomatiques et
controlés.

L'intérét précoce sur le domaine de la présence trouve son origine dans ['étude de la
«téléprésence »(Minsky, 1980), dans le domaine dd'intelligence artificielle et de l'interaction

homme-machine en téléopération. En fait, le concept de «Being There» (=étre la-bas) a été
introduit par Reeves(1991) pour décrire comment les téléspectateursexpérimentaient le

milieu qu’ils observaient a la télévision, empruntantainsi I'idée du roman «Being There»

(Kozinski, 1970) et le film de 1979 du méme nom.Johnsen etCorliss (1971) ont également
débattu de I'importance de la facon de concevoides écrans et des objets de commandesjui

seraient susceptibles d'aider l'utilisateur a projeter sa présencedans un espacede travail a
distance (Draper et al, 1998; ljsselsteijn et al, 2000). En fait, certainssoutiennent quela course

a la téléprésencea fait partie de l'évolution des médias (Biocca et al, 1995; Kim et Biocca

1997) et que la théorie de la téléprésencedevrait s'appliquer a tous les milieux médiatisés

(Steuer, 1995; Lombard et Ditton, 1997).

Le termede téléprésenceintroduit par Marvin Minsky (Minsky, 1980), se rapporteau fait qu'un
opérateur humain développele sentiment d'étre présent physiquementdans un emplacement
éloigné grace a linteraction avec une interface homme-machine, Iui servant ainsi
d’'intermédiaire ; cest a dire a travers les actions de I'utilisateur et les rétroactions
subséquentesperceptives qu'il recoit via la technologietéléopérative (ljsselsteijn et al., 2000Q.
Sheridan a étél'un des premiers chercheurs adifférencier les termes «téléprésence »et
«présence». Il fait référence a la présenceinduite par un environnement virtuel comme
«présence virtuelle », et utilise «téléprésence» pour le cas dda téléopérationtelle qu’elle a été
décrite par Minsky (Sheridan,1992b).

Néanmoins la téléprésence a été depuisin sujet bien exploité dans la téléopération et les
technologies de télécommunication (Held, 1992; Schloerh 1995; Draperet al, 1998; 1999).
Progressivement comme son importance a été remarquépar les chercheurs dande domaine
des interfacesmultimédia avancéestelles quela réalité virtuelle, la téléprésencea abouti aux
concepts de Being There» (= la sensation d’étre labas) (Reeves, 1991; Sheridanl992a), de
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«présence virtuelle » (Sheridan,1992b) et enfin auconcept de«présence» en général (Steuer,
1992; Slater et al., 1994; Barfield et al., 1995; Steuer, 1995; Kim et Biocca, 1997; Lombard et
Ditton, 1997). Une liste récapitulative des définitions admissiblesde «la présence» proposée

par des chercheurs ddifférents courants est présentéedans leTableau 1.

Les chercheurs qui travaillentsur la performance et I'expériencehumaines dans la réalité
virtuelle ont constatéqu'il était nécessairede conceptualiseret de mesurerplus efficacementla
téléprésence(Sheridan,1992b; Bioccaet Delaney, 1995Kim et Biocca 1997). Plusieurs auteurs
ont avancé l'idée d'dliser des réponsesréflexes (par ex.: se déroberen réponsea un objet
virtuel qui apparait soudain et des réponses socialementonditionnées (par ex. : sourire)
lorsque I'objectif consistait a mesurer la présence (Held, 1992; Sheridan 1992b; Slater et
Wilbur, 1997). Dansle soucide développerdes mesures objectives déa présence l'approche
réaliste comportementale a été proposé, laquelle est baséesur le principe selon lequel si un
environnement virtuel ressemble fidélement a I'environnement qul représente, les réponses
d'un observateur aux stimuli tendront a serapprocher de @lles qu'il aurait eues si I'on avait fait
I'expérience directement aved'environnement lui-méme (Freemanet al., 2000). Selon certains
chercheurs, le degré de mobilisation des ressources attentionnelles a I'égard du milieu ambiant
constitue un élément demesure important de la présencgBarfield et Weghorst, 1993; Draper
et al, 1998).

Witmer et Singer (1998) soulignent que la présencedépend de lacapacitéa se concentrersur

un ensemblede stimuli qui ont du sensdans un environnement virtuel Ils constatent que cette

théorie se rapproche duconceptproposé par McGreevy(1992) selon lequel I'expériencede la
présence est basé& sur l'attention portée aux enchainemens, a linterdépendance et a la

cohérence as mouvementsdu stimulus. La cohérence desaractéristiques de l'environnement
virtuel et des stimuli permettent ainsi de focaliser son attentionmais n’influencent pas le sujet
de l'expérience dans ce sensCe conceptqui consiste a permettre sans influencer isole

I'expérience de la présenceles facteurs qui soutiennent généralementl'expérience (Witmer et

Singer, 1998) Pour un guide détaillé et méthodique surles méthodes de mesureactuelles

relatives a la présencenous renvoyons le lecteura Van Baren etljsselsteijn (2004). Cependant

voici un petit apercude ces méthodes :

Les mesuressubjectives deprésence
(1) Echelles d’évaluation associées aux tests de contr@equestionnaires
(2) Evaluation de présence continue
(3) Mesures qualitatives
(4) Mesures psychophysiques
(5) Mesures corroborantes subjectives

Questionnaires

(1) Questionnaire de présencéPQ)

(2) Questionnaire SlaterUsoh-Steed (SUS)

(38) Questionnaire ITCSense of Presence (IFSOPI)
Les ‘Breaks in PresenceBIP)
Les mesuresobjectivesde confirmation de présence

(1) Mesures psychophysiologiques

(2) Corrélations neurales
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(3) Mesures comportementales
(4) Mesures associées a I'exécution de taches

Le concept de présenceest d’abord apparu comme une fagon de concevoir les
télécommunications eta évolué en prenant la forme dine énigme théorique etintrigante et
d’une question philosophique (Loomis, 1992; Biocca1996; 1997). Il apparait clairement queles
études sur la présenceont mis le temps avant de réaliser qu'il ne s’agissait pas seulement
«d’étre juste la» (being there). Nous avancons l'idée que la présence, qu'elle soit forte ou légére,
est lerésultat d'une «expérience de la réalité».

La Réalité

Le terme «réalité » lui-méme est trés subjectifet controversé. Bien queles objectivistes

soutiennent que la réalité estl'état des choses telles qu'ellegxistent vraiment et qu’elle est
indépendante de I'esprit les subjectivistes affirment que la réalité estce que nous percevons
comme vrai, et il n'y a pas devéritable réalité sousjacente qui existe indépendammentde la

perception. Les naturalistes prétendent que la réalité est affaiblie par la nature, qu'elle ne

renferme rien de surnaturel, et que la méthodescientifique doit étre utilisée pour étudier tous

les aspects dela réalité, y compris l'espit humain (Papineau, 2009). De méme, uneidée

physicaliste est quela réalité et la nature dumonde réel n’existent qu’a la condition d’'un état

physique (Stoljar, 2009). La réalité estindépendantedes croyancesle quiconque des pratiques

linguistiques ou des schémas conceptueldssus d'une perspective réaliste (Miller, 2010). Le

point de vue platonicien est que la réalité est abstraite et non spatio-temporelle composée
d’'objets entierement non physiques et non mentaux (Balaguer, 2009) Bien que certains
conviennent quele monde physiqueest notre réalité, 'argument de simulation suggéreque ce
monde perceptible, lui-méme peut étre lillusion d'une réalité simulée (Bostrom, 2003).

D'autres encore s’évertuent a dire quela notion de monde physique est relative car notre

monde est en constante évolution -en raison du progrés technologique -et que la conception
gu’on en a varie d’'une personne a l'autréSchmidt,2008).

Résoudre ces divergences théoriquesu trouver la vraie nature de la réalité n'est pas notre
objectif principal et dépasse le cadrale cette these Cependant, nous devongous positionner
sur la perspective & adopter avant d'aller plus loinCette thése étudie «l'expériencexe la
présenceet de la réalitédans I'esprit avec pourprincipes fondamentauxla dualité corps-esprit
et la réalité phénoménologique Au fond, nous nous efforcons deroposer un modele qui
regroupe des vuesdifférentes sur la réalité d'une maniére cohérente Donc, nous aimerions
consacrerle terme «Réalité Primaire» pour désignerla réalité denos expériencesdu monde réel

(monde physique).

«Qudia » (au singulier «quale») est le termequi fait référence anotre expérience consciente
subjective, en particulier dansune perspective phénoménologiqueEn fait, le probléme qui
consiste a expliquer comment et pourquoi nous avons des expériencegles qualia ou
phénoménalesest considéré commede point nodal de la consciencelLes problémes complexes
et simples ont été formulés parl'un des promoteurs des qualia - Darid Chalmers(Chalmers,
1995b). Selon Tye (2009), les états mentauxqui possédent desqualia peuvent étre: (1) des
expériences perceptives(du type observer un voyant lumineux vert entendre des trompettes
bruyantes, déguger des réglisses, sentir I'air marin, manipuler un morceau de fourrure) ; (2)
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des sensations corporelles (telles que sentir urpetit pincement de douleur, sentir une
démangeaison avoir faim, avoir mal au ventre avoir chaud, étre pris de vertige); (3) des
réactions, des passions ou des émotions ressenties (comme les sentiments de joie de
jouissance de peur, damour, de chagrin, de jalousie, de regret) ; (4) des humeurs(comme les
sentiments d'exaltation, de dépression,d’accalmie d’ennui, de tension, de misérabilit§. Pour
plus dedétails sur lesqualia, voir aussiLycan(2008) et Byrne (2010).

Ainsi, nous avons tenté ddaire la distinction entre «réel» et«illusion» en termes de perception
et de cognition.

lllusion Perceptive et lllusion Psychologique

La perception est lbrganisation, l'identification et l'interprétation des informations sensorielles
permettant de représenter et de comprendre l'environnement (Schacter, 2011). Si les
sensations sontles premiéres étapesdans le fonctionnementdes senspour représenter les
stimuli de I'environnement, alors la perception est une fonctiorsupérieure du cerveauqui traite

de lalecture des événementset des objets du mondeMyers, 2004). Selon (Gazzanigaet al.,
2006) le but de la sensationest de détecter lesstimuli tandis quela perception est ce qui crée
des informations utilesrelatives a I'environnementa partir desstimuli détectés

“Toute I'expérience du monde physiquesert d’intermédiaire aux sens humainset aux processus
complexes de perception. Cette expérience, iderifi€e par certains chercheurs comme une
expérience médiatiséede «premier ordre»,est la fagcon«normale» ou«naturelle» avec laquelle
nous percevonsle monde physique etqui donne lieu & la sensationsubjective d'étre présentsa
notre environnement. Bien que cette expérience médiatiséede «premier ordre» fournisse
généralement desperceptions qui correspondent ala vraie nature du monde physique il peut

arriver qu’elle fournisse également des perceptiongjui ne correspondent pasa la véritable
nature du monde physique; la présence se réféere a lapartie de I'expérience humainedans
laquelle cette perception erronéeimplique, au moins en partig le r6le réel de la technologie
dans l'expérience: la présence survient lorsqu'une partie ou la totalité de I'expérience d'un

individu sert d’'intermédiaire non seulementpar les sens humainset les processusperceptifs,

mais aussi par la technologieanthropiques (c.-ad., expérience meédiatiséede «deuxieme
ordre»), tandis que la personne percoil'expérience comme si elle était vécupar les sens
humains et les processugerceptifs (c.-ad., expérience médiatiséede «premier ordre»)” - ISPR
(2000).

Il faut noter que, dans cette étude,la médiation de «premier ordre» est ce qui estlésigné
comme «Réalité Primaire», et la médiationde «deuxieme ordre»est ce qui vaétre défini comme
la «Réalité Média-Evoquée» éxpliquée dans leprochain chapitre).

Lorsque gu’elle est confrontée aune stimulation sensorielle intermédiaire ou trompeuse,notre
perception fait de son mieuxpour organiser et interpréter les stimuli comme elle le ferait
normalement (dans une tentativede donner un senj. Et c'est la raisonprincipale pour laquelle
nous éprouvons uneillusion de forte intensité d'étre dans un environnement girtuel) dans des
systémesde réalité virtuelle de bonne qualité Ceé aspect de notre perceptionest sans aucun
doute un avantage, mais c'est la raison ménwui fait que notre perceptionpeut facilement étre
modifiée ou déformée.L'exemple le plus simple st notre expériencedes films en 3D(avec un

37



affichage stéréoscopiquepu nos yeuxpercoivent deux images différentesen 2D, ce quj grace a
notre interprétation perceptive, donnel'illusion d’une troisieme dimension.

Nous avons souventine perception interne menant ades expériencedmaginaires, sans aucune
interférence de la part de la médiationPour donner un exempledans le domaine duemps réel
(RV), vous pouvez imaginer un éléphant d'un blanc pur qui posséde aussi des ailes
Immédiatement, lesimages sont forméeglans notre esprit, en ajoutant les éléments nécessaires
al'imaginaire visuel, en fonction de lanarration. A présent, si’'on considéreles scénarios dans
lesquels I'imaginaire est évoqué sans aucune intervention extérieure -guelques exenples
comme penser planifier, révasser ou réver auxquels cas les expériencestomberont sous
I'lllusion Perceptive interne. Dans cette étudenous avanconsque la présencepeut se produire
uniguement grace a I'lllusion Perceptive interne. Bien que cela puisse sembler évident, la
plupart des travaux de recherchesur la présencetraitent spécifiquement des expériencediées
aux médias Bref, I'lllusion Perceptive est le sentiment depercevoir des objetsou des espaces
qui ne sontpas physiquementprésents (mais évoquéspar le truchement de notre perception
externe a l'aide dedifférents médias/moyens ou évoqués de fagcon endogengar la perception
interne dans l'esprit).

La canition désigneles processus mentaux impliqués dansacquisition de connaissance®t de
compréhension. Elle regroupe diverses activités mentales comme [l'attention, la mémoire,
I'apprentissage le raisonnement, la résolution de problemesla prise de décisionet, surtout, le
traitement des informations permettant de donner un sens anotre monde perceptif. Dans le cas
de l'expérience percepive de notre monde réel nous expérimentons s réponses cognitives
De méme nous suggérons que, en réponse a l'lllusion Perceptidéyoquée parla médiation
externe, nous expérimentons I'lllusion Psychdogique correspondante Dans les systémes de
réalité virtuelle immersive, I'lllusion Perceptive évoquée esttellement forte que les utilisateurs
se comportent généralementcomme s'ils faisaient I'expérience du monderéel. L'lllusion
Psychdogique est particulierement manifeste dans la fagon dont nous réagissons et établissons
un lien émotionnellement avec lesdifférents médias artistiques

En fait,de nombreuxfacteurs cognitifsinfluencent I'lllusion Psychdogique. Par exemple, parfois
le contenu d'un simple discours écrit ou entenduou une simple imagepeut provoquer de fortes
illusions psychologiqgues,méme sil'lllusion Perceptive ne peutpas étreaussiparfaite. Souvent,
il arrive aussi gqu’elles secomplétent mutuellement. Décrire comment|'lllusion Perceptive et
I'lllusion Psychdogique forment a elles seuled’ensemble de Rlusion spatio-temporelle de la
réalité constitue une partie importante de cette étude

L'lllusion Perceptiveest I'expérience que notre esprit éprouve lotsit] est confronté a une
sensation trompeuse causée par des stimuli externes ou a une sensation de stimuli internes (sans
perception externe).L'lllusion Psychologique est la réponse cognitive associée llasion
Perceptive induite Par conséquent, <«lllusion Perceptive et ['lllusion Psychdogique »
doivent étre observées et étudiéesa partir de deuxcontextesdifférents. Dans le casle supports

de communication comme les films, les jeux, legléopérateurs, des télécommunications, des
simulateurs, la réalité virtuelle ), nos stimuli perceptifs externes sont modulés, créant ainsi une
lllusion Perceptive qui a son tourdonne lieu aune lllusion Psychdogique. Pour ce qui est des

états de perception interne (comme les réves, les réveriese$ hallucinations,les expériences
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imaginaires), bien qu'il n'existe aucun stimulus perceptif interne I'lllusion Perceptive est
générée en internemenant al'lllusion Psychdogique qui lui est associée.

Illusion de la Réalité

La réalité est uneexpériencecollective de I'espaceet du temps.C'estquand il y a uneillusion

spatio-temporelle de la réalité que nous éprouvonsun sentiment évoqué de présence.Comme
des chercheurs(Sheridan,1992a, b;Lessiter et al, 2001) I'ont observé, la présence estin état
transitoire de l'expérience. Elleest sujette a des variations au sein d’'une méme personravec
des conditions physiques identigues dans deux contextes distincts Les perspectives
temporelles subjectives et le calcul de la durée concernante sentiment de présenceont été
explorés dansWaterworth et al. (1983). Des années apres celdVaterworth et Waterworth

(2006) ont proposé un modelevisuel représentant le niveau deprésence et deperspective
temporelle. Des études menées paGarauet al. (2004; 2008) ont clairement mis en évidence
gue le sentiment de présencen'est pas une expériencestable une fois pour toutes mais qu'il
varie dans le temps.

Nous savonsque ce n'est pasde la présenceque nous créonsdirectement, mais plutét une
illusion dans nosesprits qui nous améne a expérimenter la présence. Lorsqueus utilisons des
systémesde réalité virtuelle et que nouscréons des illusionsconvaincantesde la réalité dans
I'esprit des utilisateurs, ils se sentent présents en elleCette illusion de laréalité que nous
évoquons par différents moyens afin d’aboutir I'expérience de la présence est ce que nous
appelonsla «Réalité EvoquéetPillai et al., 2013a)

Comme démontré précédemment, tous les facteurs qui influent sur la présence sont
essentiellement classés dans les catégories dd'lllusion Perceptive et de [I'lllusion
Psychdogique, qui, ensemble,forment la Réalité Evoquée. Cette illusiomui combine & la fois
'espace et le tempsest ce quiévoque une réalité différente dans nos esprits(Figure 7) et qui
aboutit a la présence Ainsi, afin d'explorer I'expérience de notresens de la présencenous
devons d'abordmieux comprendre cequ’est la ®Réalité Evoquée.
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CHAPTER 3 PROPOSITION

A. THE CONCEPT OF EVOKED REALITY
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As we dive into the concept of Evoked Reality, here is a schematic review of the classification of
reality and presence as gathered from the statef-the-art. There is Primary Reality which we
normally refer to as the ‘real world’ or the ‘experience of the physical world’. Subsequently
there is reality that is evoked with or without the help of an external medium “‘Evoked Reality’
(Pillai et al.,2013a). Together they constitute reality Figure 9).

Figure 9: Reality Classification- Primary Reality and Evoked Realitysource: author]

To avoid confusion involving the terms relating to presence, the experience of presence in the
Primary Reality will hereafter be denoted as Primary Presence. The various names and
definitions that point to the experience of a ‘sense of presence’ (with or without the help of a
media) will be signified by the term ‘Evoked Presence’. Therefore the term ‘presence’ will be
used only in a broader and general contextHgure 10).

Figure 10: Presence Classification Primary Presence and Evoked Presenc¢eurce: author]

In his chapter, wewill attempt to define Primary Reality, Evoked Reality and the two types of
Evoked Reality: MediaEvoked Reality and SelEvoked Reality, mainly with respect to the
spatio-temporal experience in our mind. Wewill then explore presence as an ‘experience of
reality’ (accordingly, Evoked Presence as an experience of Evoked Reality). Later in this chapter,
we will introduce the concept of a three pole reality model. Eventuallywe will propose a
graphical map (that attempts to merge different perspectives and domains) representing our
experience of reality and presence in the mind at any point in time.

3.1 EVOKED REALITY
Even though the terms like telepresence and virtual reality are very recent, their evidence can

be traced back to ancient timegBiocca and Levy, 1995; Blascovich et al., 2002; Biocca, 2003;
Grau, 2004;Blascovich and Bailenson, 2011)The urge to evoke reality different from our
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Primary Reality (real world reality) is not at all new and can be observed through the evolution
of artistic and scientific media throughout history. According to Blascovich and Bailenson
(2011), we travel virtually via media all the time and throughout human history we have been
using media to wander into and explore virtual worlds.Biocca et al.(1995) pointed out that
‘virtual reality’ is a heterogeneous cluster of simulator technologies that has been slowly
diffusing for decades. They note that there is in fact no particular starting point, but virtual
reality has been a part of the grand evolution of media technology towards the achievement of
the ancient desire for ‘physical transcendence’ and to escape from the confines of the physical
world.

“When anything new comes along, everyone, like a child discovering the world, thinks
that they've invented it, but you scratch a little and you find a caveman scratching on a
wall is creating virtual reality in a sense. What is new here is that more sajtated
instruments give you the power to do it more easily. Virtual Reality is dreams.”

- Morton Heilig [as quoted inHamit, (1993, p.57)

3.1.1 From Caves to CAVEs: Evolution of Media

Figure 11: From caveman to CAVHEnan [source: author]

Since the beginning of civilizations, man has always tried to ‘express his feelings’, ‘convey an
idea’, ‘tell a story’ or just ‘communicate’ through a number of different media. For example, the
cave paintings and symbols that date back to prehistoric times may be considered as one of the
earliest forms of media. We could argue, for instance the paintings at Chauvet caves to be one of
such earliest known attempts that eventually paved the way for today’s extremely immersive
Cave Automatic Virtual environments -CAVESs Figure 11) [see CruzNeira et al., (1993 for
CAVE systems]. As technology progressed media evolved as wElfre 12) and presently we

are on the verge of extreme possibilities in mediatiorthus equivalent mediated presence.

We all like to experience presence different from our everyday happenings. To do so, we
basically find methods to create an illusion of reality different from the reality that we are
familiar with. With the help of different media we have already succeeded to evoke a certain
amount of presence and we further aim for an optimum levelalmost similar to our real world.
Every form of mediation evokes a different kind of illusory reality and hence different degrees
of presence. In the early examples of research in presence, studies were conducted based on
television experiences before Virtual Reality became a more prominent field of research
(Hatada and Sakata, 1980)While some types of media evoke mild illusion of preseac highly
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advanced media like Virtual Reality may evoke stronger presenceBut we must note that the
basic appeal of media still lies in the content, the storyline, the ideas and emotions that are
being communicated. We can be bored in VR and moved to tears by a bogjsselsteijn, 2003).
This is precisely why the reality evoked (by media) in one’s mind depends greatly on the
eventual Psychological Illusion although it may have been triggered initially by @&erceptual
lllusion. Media that could evoke mild or strong presence may range from simple paintings to
photos to televisions to films to interactive games to 3D IMAX films to simulation rides to
immersive Virtual Reality systems.

Figure 12: From cavesto CAVESs Evolution of media [source: Pillai et al., 2013%]

3.1.2 Media-Evoked Reality

As a step towards measuring presence evoked by media, in a study Kiyn (1996), subjects
(after watching television) were asked to report how often they had had the following
perceptions: ‘I felt | was in the world the television created’, ‘the televisiogenerated world
seemed to me to be more like somewhere that | visited ratheh&n something that | saw’, and
‘my body was in this room, but my mind was inside the world created by the television’
(Lombard and Ditton, 1997). In a focus group study designed to investigate viewers’
experiences of stereoscopic television, Freeman and Avofi2000) found that observers used
terms commonly associated with virtual environment display systems, such as ‘being there’.
Lessiter et al.(2001) proposed that presence may be evoked by a range of media to varying
degrees. They suggested that displaythat support a high degree of photorealism may
compensate for an absence of control and interactivity typically supported in virtual reality
environments. According toGerrig (1993), a reader of a book can be phenomenally transported
to the narrative environment created by the medium. Gerrig's theory of ‘being transported’
included the following propositions:
(1) Someone is transported (The reader becomes the traveller)
(2) by some means of transportation (Medium)
(3) as a result of performing certain actions. (Effeaf mediation)
(4) The traveller goes some distance from his or her environment of origin (High accessibility
to Evoked Reality)
(5) that makes some aspects of the environment of origin inaccessible. (Low accessibility to
Primary Reality)
(6) The traveller returns to the environment of origin, somewhat changed by the journey.
(Return to the Primary Reality)
- (Gerrig, 1993 pp.10-11)
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With respect to Gerrig’s view, Kim (1996)ad identified two factors of presence as ‘departure’
and ‘arrival’. Furthermore, Kim and Biocca (1997)compared Gerrig's theory of ‘being
transported’ to the concept of telepresence, as they describe the same psychological
phenomenon. In fact, the users of today's mass media, such as books, newspapers, magazine,
and television can feel presentn the remote or artificial environment created by the mediated
information (Kim and Biocca, 1997)

Here are few examples given bpteuer (1992; 2006)that illustrate the sense of presence with

respect to different media:
Reading a letter from a distantriend or colleague can evoke a sense of presence in the
environment in which the letter was written, or can make the distant party seem
locally present. This feeling can occur even when one is unfamiliar with the remote
physical surroundings.
When peopldaelephone an airline using a toliree number to make reservations for a
flight, they often ask the operator where he or she ‘really is.” They do this because they
are uncomfortable interacting in a virtual reality that has no other contextual clues,
and | therefore wish to create a background into which to place the operator’s
character.
Users of multiple online systems (such as bulletin boards, conferencing systems, etc.)
report that each system provides a distinct ‘sense of place.’
Listening to live recordings of music (recordings made during a performance) gives the
listener a sense of presence in the room (e.g. concert hall) in which the recording was
made. However, recordings made in a studio can also evoke such feelings, even though
there was no sinlg ‘performance’ at which a listener could have been present.
Nuclear power plant operators observe the inside of the reactor by means of a
remotely mounted moveable camera and handle radioactive chemicals by means of
remotely controlled mechanical ‘hands.
Video game players describe the experience of moving an animated car on the screen
as ‘driving.’

Steuer (2006) presented a graph[updated from Steuer (1992)] representing a wide range of
media technologies, (both real and fictional) in terms of their vividness and interactivityRigure
13). He also noted that the areas that remain blank are for the media for which the appropriate
technologies have not yet been developed.

“The blocking of sensory impressions from physical reality is a crucial part of the most
compelling VR experiences. The senses are imegens the virtual world; the body is
entrusted to a reality engine. The eyes are covered by a headnted display; the real
world is invisible. The ears are covered by headphones; ambient sound is muffled. The
hands are covered by gloves or props: "touch only the virtual bodi¢stual reality

may share common elements with reading a book in a quiet corner, but this book has
stretched in all directions and wrapped itself around the senses of the readébe -
reader is swallowed by the story.”

- (Biocca and Levy,1995, p. 135)
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Figure 13: Various media technologies classifiedy Vividness and Interactivity[source: Steuer, 2006

In the case of excellent virtual reality systems, the Perceptual lllusiois exceptionally strong
leading to stronger Psychological lllusion As we saw before, Evoked Reality is a momentary
subjective reality created in our mind due to the Perceptual and Psychological lllusiamposed

by a media. It is clear that in an Evoked Reality formed with the help of media (like Virtual
Reality) we experience a sense of presence. This illusion of reality evoked through media, we
would like to refer to as‘MediaEvoked Realitybr Media-ER.

3.1.3 Self-Evoked Reality

As mentioned earlier, it's not just through the media that one can evoke an illusion of reality.
The illusion can as well be endogenously created by our mind evoking a seemingly perceivable
reality; whether merely observable or amazingly deformable; extremely detailed or highly
abstract; simple and familiar or bizarrely uncanny. Thus to fully comprehend the nature of
presence, we must study this category of Evoked Reality that does not rely on media. In fact, we
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always or most often undergo different types of presence without mediatn. SanchezVives and
Slater (2005) proposed that the concept of presence is sufficiently similar to consciousness and
that it may help to transform research within domains outside Virtual Reality. They argue that
presence is a phenomenon worthy of study by neuroscientists and may help towards the study
of consciousness.

Barfios et al.(2005) Point out that a one could experience presence in different kinds of spaces:
real, imaginary, dreamed, hallucinated, or virtual spaces. They note that although recent
possibility of creating virtual spaces has increased the interest for studying the sensw
presence, presence in nomeal spaces was studied before virtual worlds (using virtual reality or
similar media) were created. As rightly put by Bioccg2003), where do dream states fit in the
two pole model of presence (Realityvirtuality Continuum)? The psychological mechanisms that
generate presence in a dream state have to be at least slightly different than psychological
mechanisms that generate presence in an immersive, 3D multimodal virtual environment.
Dreaming, according toRevonsuo (1995)is an organized simulation of the perceptual world
and is comparable to virtual reality. During dreaming, we experience a complex model of the
world in which certain types of elements, when compared to waking life, are underrepresented
whereas others are overepresented (Revonsuo, 2000) According toLaBerge (998), theories

of consciousness that do not account for dreaming must be regarded as incomplete. LaBerge
adds, ‘For example, the behaviourist assumption that "the brain is stimulated always and only
from the outside by a sense organ process" cannot explain dreams; likewise, for the assumption
that consciousness is the direct or exclusive product of sensory ingutlt is very clear that one
can think, imagine, or dream to create a reality in his mind withut the influence of any media
whatsoever. This reality evoked endogenously, without the help of an external mediunne
would like to refer to as ‘SeHEvoked Realityor SelfER (implying that the reality evoked is
initiated internally by the mind itself) .

Ground-breaking works by Shepard and Metzle(1971) and Kosslyn (1980; 1983) in the area of
Metal Imagery provide empirical evidence of our ability to evoke images or imagine stimuli
without actually perceiving them. We have seen that Perceptual and R$ylogical lllusion are
factors that affect MediaER and corresponding EP. Weonsider that SelfER essentially has
Psychological lllusionfor which the Perceptual element is generated internally by our mind. By
generally overlooking or occasionally completely overriding the external perceptual aspects
(sensorimotor cues), our mind endogenously creates the Perceptual lllusiorquired for the ER.
It's evident in the case of dreaming which according to LaBerge (19983an be viewed as the
special case of perception without the constraints of external sensory input. Rechtschaffen and
Buchignani (1992) suggest that the visual appearance of dreams is practically identical with
that of the waking world. Moreover, Kosslyn's (1994; 2005)work show that there are
considerable similarities between the neural mappings for imagined stimuli and perceived
stimuli.

Similar to MediaER, one may feel higher or lower levels of presence in SER, depending on
the reality evoked. A person dreaming at night may feel a stronger presence than a person who
is daydreaming (perhaps about his first date) through an ompoing lecture with higher
possibilities of distractions. According toRamachandran and Hirstein(1997) we occasionally
have avirtual reality simulation like scenario in the mind (although less vivid and generated
from memory representations) in order to make appropriate decisions in the absence of the
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objects which normally provoke those qualities. However, the vividness, strength and quality of
this internally generated illusion may vary significantly from one person to another. For
example, the intuitive ‘selfprojection’ phenomenon (Buckner and Carroll, 2007)(personal
internal mode of mental simulation, as they refer to it) that one undergoes for prospection will
certainly differ in experience and qualiafrom another person. It is a form of SelER that may
not be as strong or prolonged as a picturesque dream, but strong enough to visualize possible
consequences. It is clear that ER is either the result of media or induced internally. This dual
(self and media evoking) nature of ER directs us towards a fresh perceptivehree poles of
reality.

3.1.4 Definition of ‘Self -Evoked’ and ‘Media- Evoked’

‘Mediation’ in the MediaER context denotes a reasonably uninterrupted source of external
perceptual input from the Primary Reality. The sensory stimuli should be illusive enough to
represent an object (whether known or unknown, whether abstract or detail) which is in fact
not there in the Primary Reality. It would also mean that at least one of our senses should be
affected by the deceiving sensory stimuli. The mediation should be continuous, especially in
order to sustain MediaER for higher amount of time without breaking the spell.

‘SelfEvoked’ denotes that the reality experienced is generated within. Both Perceptual and
Psychological Illusiors are endogenously evoked in the mind, without the help of an external
mediation or perceptual input. There would be mental representation or essence of external
perceptual inputs that evoked the sense of presence. SEIR can be triggered voluntarily or
involuntarily with respect to our experiences in the Primary Reality. In fact SeER can also be
triggered by MediaER (which will be discussd in 3.6 below). Our everyday experiences, with
respect to various types of MedigER and SeHER (and their sources in daily life) will also be
discussed in 3.6.

“Evoked Reality (ER) is an illusion of reality, different from our Primary RealiBjifferent kinds of
external mediations and internal sensations can evoke illusions of reality of different qualities
and strengths in our minds, for different amount of time. It's an illusion of space or events,
where or during which we experience a sensef presence. Thus, it is this Evoked Reality in
which one may experience Evoked Presence.

3.2 Evoked Presence

Depending on the characteristics of ER, an experience of presence is evoked. To be more specific
this illusion of presence created by ERye would like to refer to as Evoked Presence (EP). In this
document, the term ‘Evoked Presence’ would imply the illusion of presence experience (the
sense of presence), while the term ‘presence’ would be reserved for experience of presence in
its broad sense (real presence and the sense of presence).EvVoked Presence is the
spatiotemporal experience of an Evoked RealityWeé could say that so far it's through the media
like highly immersive virtual reality systems, that we were able to create ER that could evoke
significantly strong EP.

The concept that “presence is an experience of realiy'the simplest way to explain presence.
Figure 14 shows the phenomenonof how presence is associated with reality. The different but
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analogous terms (from multiple domains) in fact point to the ‘sense of presence’, which is what
is referred to as ‘Evoked Presence’.

Figure 14: Presence is the experience of Realityource: author]

3.2.1 Break in Reality to Break in Presence

According to ljsselsteijn et al(2000), to create and sustain the illusion (MediER), distractions
and negative cues to presence should be avoided. An awkward interface will stress the mediated
nature of the experience and may diminish the sense of presence. Examples of such negative
cues include: bad stereoscopic alignment (causing eye strain), coding distortions in the image
(e.g. visibility block or noise), weight of a heaanounted display, process interruptions (e.g.
‘new mail has arrived’, malfunctions, error notices), noticeable tracking lags, low update rates,
stereo/occlusion conflicts, etc. They noted that distractions that draw the user’s attention from
the mediated environment to the real world diminish the user's sense of presence. In other
words, anomalies that draw the user’s attention from the ER (Medi&R in this context) to the
Primary Reality would break the user’'s Evoked Presence.

Similarly in the case of SelER, when we are temporarily cut off from Primary Reality, we
undergo scenarios where certain distractions bring our attention from the mentally evoked
world back to the real world (if we do not voluntarily come back). For instance, similar to the
example that was given earlier, let's say, there is an ongoing lecture and you are daydreaming
about your ‘loved one’. You are having a special candle light dinner together in a restaurant, at a
very romantic corner. There is a soothing music in the background. You are looking deep into
her eyes. And she calls out your name loudly, in a rather manly voice (sounding like your
lecturer), and you are right back in the lecture room. Of course the shift is fast and with less
disorientation or confusion compared to waking up from a stronger SelR (like a dream).
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ER is a transient subjective reality created in our mind. In the case of MediR, the illusion
persists until an uninterrupted input of perceptual stimuli (primarily causing Perceptual
lllusion) and simultaneous interactions within the ER (affecting Perceptual and Psychological
lllusion) continue to remain. In the case of SeER, the illusion persists until an uninterrupted
internal Perception (Perceptual lllusion) and simultaneous (mental) interactions within the
SelfER (facilitating Perceptual and Psychological lllusigncontinue to remain. In fact the
moment at which this illusion of Evoked Reality breaks due to an anomaly is when we
experience what is called a ‘Break in Preser’ (BIP) (Slater and Steed, 2000; Brogni et al.,
2003). Thus a BIP is simply an immediate result of the ‘Break in Reality’ (BIR) experienced.

3.3 THREE POLES OF REALIT¥rom Dreams to Simulations

As we move further into the concept of ER and EP, weould like to define the three poles of
reality to be clearer and more objective in the explanations that follow. Reality, as discussed
earlier, has always been a term interpreted with multiple meanings and theories. To avoid
confusion we would like to use an impartial term - ‘Primary Reality’, which would refer to the
‘experience’ of the real world (or what we call physical world). It is the spatiotemporal reality in
our mind when we are completely present in the real world. It would mean that any reality
other than Primary Reality is an illusion (mediated or nonmediated) of reality, or more
precisely - Evoked Reality.

3.3.1 Presence and Poles of Reality

Inherited from early telerobotics and telepresence research, the two pole model of presence

(Figure 15) suggests that presence shifts back and forth from physical space to virtual space.
Research on presence has been dominated ever since by this standard two pole psychological
model of presence which therefore requires no further explanation.

Figure 15: The standard two pole model of presencgource: author]

Biocca (2003) took the study of presence model one step further. He proposed a three pole
model of ‘shifts in presence’ Eigure 16) as an attempt to resolve the problems associatedith

the presence conceptualizations found in the standard two pole model. According to this model,
one’s spatial presence shifts between three poles of presence: mental imagery space, the virtual
space and the physical space. In this three pole graphicodel, a quasitriangular space defined

by three poles represented the range of possible spatial mental models that are the specific
locus of an individual user’s spatial presence. His Model of presence attempted to offer a
parsimonious explanation for boththe changing loci of presence and the mechanisms driving
presence shifts.
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Figure 16: Three pole model of ‘shifts in presencesource: Biocca, 2003]

Though the model explained the possibilities of presence shifts and varying levels of presence, it
is vague about certain aspects of reality. It did not clarify what happens when we experience an
extremely low level of presence (at the center of the modelAlthough he suggested, “in cases
where the physical environment is not demanding of spatial attention, individuals may
experience low spatial attention to the physical environment and become disengaged. A mental
imagery space may dominate leading to an oscillation or division of presence across two spatial
models the physical and the imagery space.” Moreover, how or why do we instantly return to
our Primary Reality (in this model -Physical Space) as soon as a mediated reality or a dream
reality is disrupted (Even though we may have entirely believed to be present in the reality
evoked during a vivid dream)? Nevertheless, we&vere fascinated with his theory, of presence
shifting between three poles (Biocca, 1997; Biocca, 2003)Iso, as he suggested wagree to the
fact that attention plays a great role in where and when we experience presence. In fact it
helped greatly in our proposition, although we approach it through a different point of view
with respect to the experience of reality.

We would like to define ‘three poles of realityfrom the perspective of Evoked Reality. The Three
Pole Reality Model Figure 17) may help overcome the theoretical problems associated with
presence in the standard two pole model of presence as well as reorganize the model proposed
by Biocca. According to u#t’s the shifts in the type of reality evoked that create respective
shifts in the level of presence evoked. For example if one experiences a highly convincing
Evoked Reality during a virtual reality simulation, he/she would experience an equivalently
strong Evoked Presence until a BIR occurs. The 3 Poles of reality tinegt define are:
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Figure 17: Three Pole Reality Modelsource: Pillai et al., 2013]

3.3.2 Primary Reality

It has been suggested bizoomis (1992) that our contact with the real world itself may perhaps
be mediated.

“The perceptual world created by our senses and the nervous system is so functional a
representation of the physical world that most people live out their lives without reve
suspecting that contact with the physical world is mediated; moreover, the functionality
of perception impedes many reflective individuals from appreciating the insights about
perception that derive from philosophical inquiry. Oddly enough, the newlyealieping
technology of teleoperator and virtual displays is having the unexpected effect of
promoting such insight, for the impression of being in a remote or simulated environment
experienced by the user of such systems can be so compelling as to faseeta guestion

the assumptions that the physical and perceptual world are one and the same.”

- (Loomis, 1992 p. 113)

He pointed out that the mediation of virtual environments and the study on virtual reality
experiences leadus to reconsider how our body mediates our mental construction of the real
world. To this Biocca(1997) added: “We have been present in this environment for so long and
it is so natural, that the idea that presence might be a psychological construct is only raised by
philosophers and perceptual psychologists”. In fact there are researchers who consider calling
the real world experience as ‘first order mediation’ (ISPR2000), which wewould like to refer to

as our Primary Reality.

Primary Reality refers to the reality of our Real World. In Primary Bality, the experience
evoking stimulation arrives at our sensory organs directly from objects from the real world. We
maintain this as an ideal case in which the stimulus corresponds to the actual object andedo
not deceive or misinform us. For instance, imagine yourself on the terrace of a skyscraper. You
are running furiously as you are being chased by a stranger. You reach an end of the terrace. You
have no choice but to surrender or somehow jump to the nextuilding nearby. Although scared,

in an attempt to save yourself, you take a giant leap, but fail to make it to the other end and you
fall. The display flashes on you: ‘game over’ with the options: ‘resume from saved point’ or ‘exit’,
and you realize about the real world outside the simulation. Consider another example; imagine
yourself running from a tiger that is chasing you. It's very near and is about to pounce on you.
You scream in feamand wake up to realize that you are safe in your bed, like evenyorning. You
know for sure that this is the real world and the chasing tiger was just a part of the dream
reality that your mind was in, some time before.

So,Primary Reality is our base reality to which we return when we are not in any Evoked Reality.
In other words, when a BIR occurs, we come back to Primary Reality. Thus, as we can see in
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Figure 18, any point of reality other than Primary Reality is an Evoked Reality. We could say that
it's this Primary Reality that we rely on for our everyday activities. It's the reality in which we
believe that we live in. Our experiences in this Primary Reality may form the basis for our
experiences and expectations in an Evoked Reality. For example, our understanding of the real
world could shape how we experience presence in an immersive virtual reality environment, or
even in a Dream. We could suppose that it's the Primary Reality in which one believes this
documentexists, or is being read.

Figure 18: Three Poles of Reality: Evoked Reality constantly shifts between themurce: Pillai et al., 2013

3.3.3 Simulated Reality

In the case of Mediagzvoked Reality, an experience similar to Primary Reality is attempted to be
achieved by interfering with the stimulus field, leading to an illusion of reality. For example
virtual reality uses displays that would entirely mediate our vsual perception in a manner that
our head or eye movements are tracked and updated with appropriate images to maintain this
illusion of receiving particular visual stimuli from particular objects. Simulated Reality would be
the most compelling and plausible reality that could ever be achieved through such mediations.
It would be the reality evoked in our mind under the influence of a perfectly simulated virtual
reality system. It's the ultimate level that virtual reality aims to reach someday. At the moment
an immersive virtual reality system, like flight simulators would be able to create ER
considerably close to this pole. Its effectiveness is evident in the fact that pilots are able to
perfectly train themselves being in that ER created by the simulatonelping them eventually to
directly pilot a real plane. Lombard and Ditton (1997)noted that the illusion of nonmediation
does not represent a perceptual or psychological malfunction or psychosis, in which the
mediated experience is consciously confused with what is nemediated or ‘real.’ In fact as they
noted, when it comes to present virtual reality systems, when asked, users would accurately
report that they are using a medium.

However, in the hypothetical condition of a perfectly Simulated Reality our mind would
completely believe the reality evoked by the simulation mediunand have no knowledge of the
parent Primary Reality (Putnam, 1982; Bostrom, 2003) In this state, it woutl be necessary to
force a BIR to bring our mind back to Primary Reality. A Perfect Simulated Reality is the Media
ER with strongest presence evoked and will have no BIRs.

3.3.4 Dream Reality
In the case of SelEvoked Reality, the external perceptual stimuli are imitated by generating

them internally. Dream Reality is an ideal mental state in which we almost entirely believe in
the reality experienced and accept what is happening as real. It does not return to the Primary
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Reality unless a BIR occurs. For instance, in the case of our regular dreams, the most common
BIR would be ‘waking up’. Although internally generated, dream states may not be completely
divorced from sensorimotor cues. There can be leakage from physical space into the dream
state (Biocca, 2003) “That we may at any time be awakened by intense stimuli should prove to
us that the mind has remained in constant communication with the external world even during
sleep. The sensory $mnuli that reach us during sleep may easily become the source ofahms”
(Freud, 1913, p.19) The experienced Evoked Presence during a strong Dream can be so
powerful that even the possible anomalies (causing BIRs) like external noises (an alarm or
phone ringing) or even elements from physical disturbances (blowing wind, temperature
fluctuations) may be merged into the dream reality, so as to sustain this ER for as long as
possible.A Perfect Dream Reality is a SEIR with the strongest presence evoked amidl have no
BIRs(similar to Simulated Reality with respect tomedia-ER).

3.4 REALITY-PRESENCE MAP
3.4.1 Presence Shifts and Presence Threshold

“Shifts in presence probably predate the arrival of all media. As a psychological
process, the ability to shift ones sense of spatial presence was not created for virtual
environments. Clearly, the ability to shift ones spatial presence must be based on
mechanisms that most likely served some evolutionary value. We can conceive of
situations when our ancestors needed to phenomenally experience presence in a place
other than the one the body was located, for example in action planning. Furthermore,
the mental image of oneself in another place may have been critical to the emergence
of representation and sel€onsciousness.”

- (Biocca, 2003)[with reference to (Donald, 1991)]

Biocca suggests how the phenomenon of ‘shifts in presence’ may predate evolution of media;
which would be why we experience such shifts in mediated or nomediated conditions. In fact
we are often under the effect of either MediER or SeHER. Imagine that we are not influenced
by any mediation, nor any kind of thoughts, mental imagery or dreams and our mind is
absolutely and only conscious about the Primary Reality; a state of ‘flow’ entirely dedicaté¢o

the Primary Reality. In such an exceptional situation we would supposedly feel complete
presence in the Primary Reality. Thusve presume that this perfect Primary Presence (or “real
presence” as some may call) is the threshold of presence one’s mind may be able to experience
at a point of time. It is clear that we can experience presence either in Primary Reality or in an
Evoked Reality. We cannot consciously experience presence in two or more realities at the same
time, but our mind can shift from onereality to another voluntarily or involuntarily, thus
constantly shifting the nature and strength of the presence felt. As pointed out by Bioc(E097;
2003), presence is not a stable experience and varies temporally. They explain how even BIPs
could be of varying intensities. Garau et a(2008) illustrated using different presence graphs
the phenomenon of shifting levels of presence with the course of time and how subjective the
experience is for different participants. Media like virtual reality aims toachieve the Presence
Threshold at which one’s mind might completely believe the reality evoked. Though we have
not however achieved it, or may never do, theoretically it's possible to reach such a level of
Simulated Reality. Similarly if one experiences Berfect Dream without any BIR, he/she would
be at this threshold of presence exactly like being in the Primary Reality. In other words,
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Simulated Reality and Dream Reality are the two extreme poles of reality at which the Evoked
Presence is at its threshiol. These presence shifts due to the shifting of reality between these
poles is something that we seldom apprehend, although we always experience and constantly
adapt to them. In the sectios that follow, we attempt to represent this phenomenon with a
coherent schematic model that would help us examine presence and reality from a clearer
perspective.

3.4.2 The Reality Presence Map

Based on the three poles of reality and Presence Threshold weould like to propose the
Reality-Presence Map Figure 19). This map is a diagram of the logical relations between the
terms herein defined. At any point of time one’s mind would be under the influenaaf either a
Media-ER or a SelER when not in the Primary Reality (with no ER at all). Between the poles of
reality, ER would constantly shift evoking a corresponding presence (EP). As we can see in the
map there is always a sukconscious Parent Reality Presence corresponding to the EP. This
Parent Reality Presence is very important as it helps our mind to return to the Primary Reality
once the illusion of ER discontinues (or a BIR occurs). For a weaker EP, the Parent Reality
Presence is stronger (althougrexperienced subeonsciously). When the ER manages to evoke
very strong presence, the strength of Parent Reality Presence drops very low (almost
unconscious) and we start to become unaware of the existence of a Primary Reality; which is
what an excellent immersive virtual reality system does. The shifting of presence is closely
related to our attention. As soon as our attention from the Evoked Reality is disrupted
(predominantly due to interfering external perceptual elements), our attention shifts to the
parent reality presence sliding us back to Primary Reality (thus breaking our Evoked Presence).

Figure 19: Reality-Presence Mapsource: Pillai et al., 2012]

At the extreme poles, we would experience an Optimum Virtual Presence in a Simulated Reality
and similarly an Optimum Dream Presence in a Dream Reality. At these extreme points one may
completely believe in the illusion of reality experienced almost or exdly like it is our Primary
Reality, unbeknownstan existing Parent Reality. At such a point, possibly a very strong BIR
should be forced to bring one back to the parent Primary Reality. Experiencing a strong Dream
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Reality is one such example which many widd relate to. During a very compelling but
frightening dream, ‘waking up’ acts as a very strong BIR, helping in the desperate attempt to
leave the Dream Reality. After such a sudden and shocking change in reality most often our
mind takes time to adjust back to the Primary Reality where everything would slowly turn
normal and comforting.

A major task for empirical consciousness research is to find out the mechanisms which bind the
experienced world into a coherent whole(Revonsuo, 1995) This map provides a framework
where the various experiences of Evoked Reality could be mapped. Note that this map is not a
‘graph’ that shows the strength of EP as directly proportional to the strength of ER. In fact it
would help us represent every possible kind of ER as a point fluctuating between the two
extreme poles of reality, with its respective strength of EP. We may refer to ER as stronger or
weaker, when itsqualia evoke stronger or weaker EP respectively. The Reali§resence Map
shows that if we can skilfully manipulate thesequalia of Evoked Reality (although subjective to
each individual) bringing it closerto either of the two extreme poles, we may be able to evoke
higher levels of Evoked Presence. We should mention that, in order to undeastl its basic
concept, the Reality Presence Map introduced here is a flattened twidmensional version of the
map. In the next part of this chapter and the later chapters we see how this map tries to account
for different experiences which were not able tdoe mapped by previous presence models.

Since ER is a subjective feeling, it can never be measured or even compared truthfully. This
some extent the reasorwhy we depend on the measurement of presence (EP) to determine if a
system creates a stronger ER. Since amount of presence itself is relative, the best way to
measure is to compare between systems in similar context. ‘The illusion of presence does not
refer to the samequalia across different levels of immersion. The range of actions and responses
that are possible are clearly bound to the sensorimotor contingencies set, that defines a given
level of immersion. It may, however, make sense to compare experience between systems that
are in the same immersion equivalent clasgSlater, 2009).
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RESUME DU CHAPITRE-3: LE CONCEPT DE LA REALITE EVOQUEE

Dans cette premiére partiedu chapitre 3, nous introduisons le concept de Réalité Evoquée»
(Pillai et al.,2013a). Nous présentonstoutes les propositionsqui sont faitesdans cette thése
Nous définissonsclairement en quoi la Réalité Médi€Evoquée se distingue de la Réalité Auto-
Evoquée Nous démontronsdans quelles mesures les différentes expériencet réalité virtuelle,
de réalité simulée ou de révestombent dans le vaste éventailde nos expériences Nous
présentons ensuitele modéle tripolaire dela réalité qui nous conduira aun modéle schématique
gue nous appelonda Reality-Presence Map (la Carte Rdité-Présence)

La Réalité Evoquée

Méme siles termesde «téléprésence» et de «réalité virtuelle » sont trés récents, leur origine
date de l'antiquité.La volontéd'évoquer la réalité différente de notre réalité primaire (réalité du

monde réel) n'estpas du tout nouvelle et a pu étreobservée a traversl'évolution des médias
artistiques et scientifiques tout long des siécles passés. D'aprBiascovichet Bailenson(2011),
nous voyageons virtuellement a travers les médiasen permanence et depuis toujours nous
avons utilisé les médiaspour explorer des mondes virtuels et nous y promenerBioccaet al.
(1995) soulignent que la «réalité virtuelle » est un groupe hétérogéne detechnologies de
simulation qui tend a se diffuser lentementlepuis des déennies.lls constatentqu’en fait il n'y a
pas depoint de départ particulier, mais la réalité virtuelle aété une partie intégrante dela
grande évolution technologigue des médiasau travers de la réalisationdu désir ancestral de
«transcendancephysique» etde I'idéed'échapper auxlimites du monde physique

Depuis la nuit des temps I'homme a toujours essayé dcexprimer ses sentiments», de
«transmettre des idées», de «aconter des histoires» ou tout simplementde «communiquer »
par I'intermédiaire de nombreux médias différents.Par exemple les peintures rupestreset les
symboles qui remontent aux temps préhistoriques peuvent étre considérés commeune des
premiéres formes de médias On pourrait avancer, parexemple, que legeintures des grottes
Chauvet constituentl'une de cestoutes premiéres tentatives connues quiont finalement ouvert
la voie ausysteme extrémementimmersif qui prévaut a I'heure actuelle- Cave Automatic
Virtual Environments - CAVEs(cf. Figure 10). Le progrés technologique a accompagné
I'évolution des médias(cf. Figure 11),et actuellementnous sommesau point ou les possibilités
de la médiation sont infinies.Toute forme demédiation évoque une sortedifférente de réalité
illusoire et donc des différents degrésde présence Dans lespremiers exemples derecherches
sur la présence des études ont été menéesur la basedes expériencegle télévision avant quda
réalité virtuelle ne suscite autant d’'intérét pour la recherchelatadaet Sakata 1980). Bien que
certains types de médiasévoquent l'illusion de la présencedouce des médias tréshautement
élaborés, telque la réalité virtuelle, peuvent évoquer uneprésence plus forte En résumé,la
réalité est une illusion spatidemporelle de la Réalité Evoquékans notre esprit.

La Réalité Média-Evoquée

Dans une étude deKim (1996) pour mesurer la présence telle qu'elle est évoquée via des
médias les sujets, aprés avoir regardéa télévision,ont été invités aindiquer a quelle fréquence
ils avaient eules perceptions suivantes; « J'avais lI'impression d’étre@lans le monde crééar la
télévision »; « lemonde générépar la télévision me semblaitplus étre commeun endroit que
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j'ai visité, plutét que comme quelque chose qu&i vu »; «mon corps étaitdanscette salle mais
mon esprit était a l'intérieur du monde créépar la télévision» (Lombard et Ditton, 1997). Dans
une étude avec un panel de participantgisant a étudierles expériencesdes spectateursde la
télévision stéréoscopique, Freeman et Avons 2000) ont constaté que les observateurs
utilisaient des termescouramment associés ausystémes de réalité virtuelle, tels queétre la».
Lessiter et al. (2001)ont soutenu que la présencepouvait étre provoquée parn’'importe quel

type de médiasa des degés variables lls ont suggéréque les écransqui supportent un haut
degré de photoréalisme peuvent compenser uneabsence de contréleet d'interactivité

habituellement constatésdans les environnementsde réalité virtuelle. D'aprés Gerrig (1993), le
lecteur d'un livre peut étre transporté de fait a I'environnement narratif suggéré par le livre

Dans le cas desystemes de réalité virtuelle de qualité supérieurgl'lllusion Perceptive est
exceptionnellement forte, ce qui conduit arenforcer I'lllusion Psychdogique. Comme nous
l'avons vu précédemment,la Réalité Evoquéeest une réalittmomentanéesubjective crééedans
notre esprit par I'lllusion Perceptive et psychologiqueimposéepar les médiasll est évident que
dans une Réalité Evoquéeformée avecl'aide de médias (comme la réalité virtuelle) nous
éprouvons unsentiment de présenceCette illusion de laréalité évoquéepar les médiasrenvoie
a la«Réalité Média-Evoquée »ou MediaER.

La Réalité Auto- Evoquée

Ce n'est pas seulemend travers des médiasque I'on peut évoquer uneillusion de la réalité.
L'illusion peut aussiétre crééede maniére endogene panotre esprit en évoquantune réalité
qui semble perceptible ; gu’elle soit plutét observable ou incroyablement déformable ;
extrémement détaillée ou trés abstraite, simple et familiéere ou bizarrement
troublante/mystérieuse. Ainsi, pour bien comprendre la nature de la présence, nous devons
étudier cette catégorie deRéalité Evoquéequi ne repose passur des médias. En fajtla plupart
du temps ou méme presque toujours, nous avons éprouvdfférents types de présence sans
médiation. SanchezViveset Slater(2005) ont proposé que le concept de présencait des traits
plus ou moins communs avec celui de conscience qu'il puisse aider atransformer la
recherchedans des domainesjui sortent du cadre dela réalité virtuelle. lls soutiennent que la
présenceest un phénomeénedigne d'une étudeneuroscientifique et qu’elle peut aidera I'étude
dela conscience.

Barios et al. (2005) soulignent que l'on peut éprouver une présence dansdifférents types
d'espaces :réels, imaginaires, révéshallucinés, ou virtuels. lls constatentque, bien quela
possibilité de créer des espacesirtuels soit somme toute récente, l'intérétpour I'étude du sens
de la présence a fortement augmentgla présence des espacea été étudiée avant qudes
mondes virtuels (utilisant la réalité virtuelle ou les médias similaires) ne soient créés. Comme
I'a judicieusement remarquéBiocca (2003), dans quelle mesue les états de réve doiventls
s'inscrire dans le modéle a deuxpbles de présence (Continuum Réalitd/irtuel) ? Les
mécanismes psychologiquesqui générent la présence dans unétat de réve doivent étre
Iégérementdifférents de ceux des mécanismes psyctagiquesqui générentla présence danaun
environnement virtuel 3D, immersif et multimodal. Réver, selon Revonsuo(1995), est une
simulation organiséedu monde sensibleet est comparablea la réalité virtuelle. Pendantle réve,
nous faisons I'expérience d’'un modéle complexedu monde dans lequel certains types
d'éléments, par rapport a la vie éveillée sont sousreprésentés alors que d'autressont sur-
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représentés (Revonsuo,2000). D'apres LaBerge (1998), les théories de la consciencqui ne
tiennent pas compte degéves doivent étre considérées commencomplétes. Il est évident que
chacun peutpenser, imaginerou réver de créer une réalitédans son espritsans l'influence de
nimporte quel média. Cette Réalité Evoquéede facon endogénesans l'aide d'un support
externe, nous voudrions la désigner comme ®Réalité Auto-Evoquée» ou SelfER e qui
implique que la Réalité Evoquéeest initiée en interne parl'esprit lui-méme).

La Présence Evoquée

«Meédiation » dans le cadrede la Réalit¢é MédigEvoquée (MediaER) désigne une source
raisonnablement ininterrompue de saisies perceptives externes dela réalité premiére. Les
stimuli sensoriels doiventétre suffisamment illusoires pourreprésenter un objet ouun espace
ou un événementqui est en faitabsent dans laréalité primaire. Cela signifie égalementju'au
moins un de nos sendoit étre affecté parles stimuli sensorielstrompeurs. La médiation doit
étre continue, en particulier en vue de soutenida Media-ER pour un certain laps de temps sans
rompre le mécanisme.

« Auto-Evoquée» indique que la réalité expérimentéeest généréede l'intérieur. Lesillusions,
gu’elles soient a lafois perceptives et/ou psychologiques,sont évoquées de maniére endogéne
dans l'esprit, sans l'aide d'un médiateur externe ou d'une entrée perceptive. Il y aurait une
représentation mentale ou I'essence d’uneperception externe qui déclenchele sentiment de
présence. SelfER peut étre déclenchée volontairement ou involontairement d'apres nos
expériencesdans laréalité primaire. En effet la SelfER peut également étre déclenchégpar la
Media-ER (idée qui sera approfondie ultérieurement).Nosexpériences quotidiennesen relation
avecles différents types deMedia-ER et de SelfER (etleurs sourcesdans la vie quotidienng
seront également approfondies par la suite.

Différents types demédiations externeset de sensationsnternes peuvent évoquerles illusions
de la réalité sous différents aspects et différentes intensités dans nos esprigour des laps de
temps différents. C'estune illusion d'espaceou d'événements pendant laquelle nous éprouvons
un sentiment de présencePour étre plusprécis, cetteillusion de la présencecréée parla ERest
désignée comme la PrésencEvoquée (ER. Dans cedocument, le terme «PrésenceEvoquée»
impligue l'illusion de I'expériencede la présencgle sentiment de présence), tandis que le terme
«présencex»estréservé a l'expériencede la présencedans un sens largéla présence réelle et le
sens de lgprésence).En bref,la PrésenceEvoquée(EP) est I'expériencespatio-temporelle d'une
Réalité EvoquéeOn pourrait dire que, jusqu'a présent, c'esta travers les médias, comme (par
exemple) des systémes trés immersifs de réalité virtuelleque nousavons été en mesure de
créer le concept de RéalitéEvoquée (ER) susceptible de décrire/d’évoquerde maniére
significative le concept dePrésenceEvoquée(EP).

La ER estune expérience passagereddans le cas de IMedia-ER,l'illusion persiste tant gqu'une
entrée ininterrompue de stimuli perceptifs et des interactions simultanées dans la ER
perdurent. Dans le casde la SelfER,l'lllusion persiste tant qu'une perception ininterrompue
interne et desinteractions mentales simultanées perdurentEn fait, lemoment ou cette illusion
de Réalité Evoquéese brise a cause d’une anomalie, est désigné par le conceptBreak in
PresencexBIP) («cassure dans la présence) (Slater etSteed 2000; Brogniet al.,, 2003.). Ainsi,
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un BIP est tout simplementle résultat immédiat d'une «Break in Reality» (BIR) («cassure das
la réalité ») expérimentée.

Trois Poles de la Réalité

Nous définissonsles trois pbles dela réalité de maniére a nous montrer le plus clair et le plus
objectif possible dans lesexplications qui suivent.La réalité, commeindiqué précédemment,a
toujours été un termea interpréter avecdes significations et des théories diversefour éviter
la confusion, nous voudrionsutiliser un terme impartial : «Réalité primaire », qui se référe a
I'expérience du monde réel(ou ce que nous appelonge mondephysique). C'est la réalitéspatio-
temporelle dans notre esprit quandnous sommescomplétement présentsdans le monde réel
Cela signifieque toute autre réalité quela réalité primaire est une illusion (médiatisée ou non-
médiatisée) de la réalité.

Hérité des premiéres recherches sur la télérobotiquet la téléprésencele modéle a deuxpbles
de présence Figure 14) suggére que la présencee déplace d'avant en arriere de l'espace
physique a l'espace virtuel La recherche surla présencea été dominéedepuis par ce modéle
psychologiquea deuxpéles de la présencequi ne nécessite aucune explication supplémentaire
Biocca (2003) a poussé I'étudedu modéle de laprésenceun peu plus loin. Il a proposé un
modele a trois pOles de «déplacement de présencexFigure 15) comme une tentative de
résoudre les problémes liés ala conceptualisationde la présencecorrespondant au modele
classigue a deuxpbles. Selon ce modelela présence spatiale(de chacun) se déplacentre les
trois pbles de présence :l'espace imaginaire, I'espace virtuel etl'espace physique.Dans ce
modeletripolaire visuel, un espace quastriangulaire défini par trois poles représente la gamme
des modéles mentaux et spatiaux envisageables qui constituel# lieu précis de la présence
spatiale d'un utilisateur individuel . En fait, sa théorie nous a beaucoup aidés dans notre
réflexion, méme sinous I'avons appréhendée d’un pointdle vue différentde celui de I'expérience
de la réalité.

Nous définissons«rois poles de la réalité»du point de vue de la Réalité EvoquéelLe modéle
tripolaire de laréalité (Figure 16) peut aider a triompher des problémes théoriquesliés a la
présence dans le modele standard & deuxoOles de «la présence» ainsi qu'a réorganiser le
modele proposé parBiocca D'aprés nous, ce sont les déplacements dang type de Réalité
Evoquée qui créent des déplacements respectifs dansle niveau de PrésenceEvoquée. Par
exemple, sion expérimente une réalité trés convaincante,évoquée lors d'une simulation de
réalité virtuelle, on expérimentera une présence équitablement forte jusqu'a ce qu'unBIR
(Break in Reality) survienne.Les3 pblesde la réalité que nous définissonsont les suivants:

"tfe FfZ<«—> «1-ERRERNE dnKiue ou Réalité Révée

"¢ f Reality (pas de ER)Réalité primaire

<°—2f—i'|' ifZ(—) LERélRéalité$SirmLﬂiéey‘

Primary Reality :La Réalité Primaire correspond a laréalité de notre monde réel En réalité
primaire, la stimulation évoquant I'expérience arrive a nos organessensoriels directement a
partir d'objets du monde réel Nous maintenonsqu'il s'agit d'une situation idéale dans laquelle
le stimulus correspond al'objet réel et ne peut pas nous tromper ni nous induire en erreur
Donc, la Réalité Rimaire est notre réaité de basesur laquelle nous revenonsgguand nous ne
sommes paslansuneRéalité Evoquée.
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Simulated Reality: (Réalité Simulée) Dans le cas deRéalités MédiasEvoquéesune expérience
semblable a celle de la réalitprimaire est envisagée interférantavecle champ de stimulus ce
qui conduit a une illusionde la réalité.Par exemple la réalité virtuelle utilise des affichagesqui
interviennent dans toute la perception visuelle de facona ce queles mouvements de la téteu
des yeuxsont suivis et mis a jou avec des imagesppropriées pour maintenir cetteillusion de
recevoir des stimuli visuelsparticuliers de certains objets La Réalité Simuléserait la réalité la
plus convaincanteet la plus plausiblejamais atteinte a travers de telles médiationsCe rait la
Réalité Evoquéedans notre espritsous l'influenced'un systéme de réalité virtuelleparfaitement
simulé. Cependant dans le cashypothétique d'une Réalité parfaitement Simulée,notre esprit
serait tout & fait enclin acroire a la Réalité Evoquéear le support de simulation et n'aurait
aucune connaissancae la réalité primaire correspondante. Dans ce cas, il serait nécessaire de
faire intervenir un BIR afin de ramener notreesprit a la réalité primaire. Une Réalité Simulée
parfaite est leMediaERavec la plus fortePrésence Evoquéat n'aura pasdesBIRs

Dream Reality : (Réalité Révée Dans le cage la Réalité AutoEvoquée, lesstimuli externes

perceptifs sontimités en étant générésn interne.La Réalité Révéeest un état idéalmental dans
lequel nous sommes entierementdisposés a croire a laéalité expérimentée et a accepter que
ce qui se passest réel.ll N’y aucune possibilité de revenir a la réalité primairea moins qu'un
BIR ne se produise La présenceexpérimentée évoquée lors d'un réve intense peut étre si

puissante que méme leséventuelles anomalies(qui donneraient lieu a des BIR} tels que des
bruits externes (Une sonnerie d'alarme ou de téléphone) ou méme des élémentsde

perturbations physiques (souffle du vent, changements de températay peuvent étre

fusionnées avec la réalitéu réve, de facon a maintenir cett&€R aussi longtemps que possible
UneRéalité Révéparfaite est uneSelfER avec la plus forte Réalité Evoqueten'aura pasde BIRs
(méme chose quda Réalité Simuléepar rapport au Media-ER).

Reality- Presence Map (Carte Réalité -Présence)

Nous sommessouvent sous kmprise soit des MediaER, soitde la SelfER («Réalité Evoquée»,

«par soi»). Imaginez quenous ne soyons influencés paaucune médiation,ni aucunesorte de

penséesou d'imagination ou de réveset que notre esprit soit absolument et seulement

conscientdu monde réel,un état d'esprit entierement dédié a laréalité primaire . Dansune telle

situation exceptionnelle,nous pourrions nous sentir complétement en présencdans laréalité

primaire. Ainsi, nous supposonsque cette parfaite «présence primaire» (ou présence reéelle,
comme certains peuvent I'appele) est le seuil deprésence que l'esprit peut étre en mesure
d’expérimenter & un moment donné En outre, le fait que la présence sdéplaceen raison du

déplacement dela réalité entre les trois pdles est quelque chosea laquelle nous sommes
rarement confrontés, méme sinous devons nous y adapter le cas échéamMous essayongde

représenter ce phénomeéne avean modéle schématiquecohérent qui nous permettra d’étudier

la présenceet la réalité a partir d'une perspective qui soit la plus claire possible.

Sappuyant surles trois pblesde la réalitéet sur le Seuilde Présence, nous proposons la Reality
Presence Map (la Carte RéalitBrésence) (Figure 18). Il s’agit d'un diagrammequi met en
relation de maniére logiqueles termes cités. Au travers des pdlesde la réalité, la ER serait
constamment en mouvement (déplacement du point sur la carte)évoquant une présence
correspondante EP). Comme nous pouvons leoir sur la carte, il y a toujours une Présence
subconsciente de la Réalité Apparente correspondant ala EP. Cette Esence de la Réalité
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Apparente esttres importante car elle permet a notre esprit de revenir a laréalité primaire
qguand l'illusion de I'ERest discontinue (ou lorsqu’un BIR se produ)t Pour uneplus faible EP, la
Présence de la Réalité Apparente est plus forte (bien qu'expérimentéede maniéere
subconscientd. Quandla ERréussit ainduire une tres forte présencela force de la Résencede
la Réalité Apparente tombe a un niveau tres bagresque inconscient) et nous commencgons a
perdre conscience de I'existenced'une Réalité Primaire ; c’est ce que parvient a faire un systéeme
de réalité virtuelle immersive de qualité excellente.Le déplacement de la présence est
étroitement lié & notre attention. Dés quenotre attention de la Réalité Evoquéeest perturbée
(principalement a cause desnterférences externesd’éléments perceptifs), notre atention se
déplace versla présencede la réalité apparentéenous ramenant, de faita la réalité primaire
(brisant ainsi notre Réalité Evoquée, EP

Aux polesextrémes, on va éprouver ungrésencevirtuelle optimale dans uneRéalité Simuléeet

méme une présencede réve optimale dans uneRéalité RévéeA ces pointsextrémes, onserait

enclins a croire a lillusion de la réalité expérimentége presque ouexactement commes'il

s'agissait de notreréalité primaire, a I'insu d'une Réalité Apparente existanteA un tel niveay il

est possible qu'un BIR de trés forte intensitépuisse contraindre un individu a revenir a la
Réalité Primaire Apparente L'expérience d'uneRéalité Révéale forte intensité est un exemple
significatif auquel chacun se plait a se référeAu cours d'unréve puissant maiseffrayant, «se
réveiller» fonctionne comme une BIRde trés forte intensité, permettantde quitter la Réalité
Révée Apres un tel changement brusqueet choquantde la réalité notre esprit, le plus souvent,
prend le temps deseréadapter ala Réalité Primaire ou tout redeviendra lentementnormal et

rassurant.
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CHAPTER 3: PROPOSITION

B. MUSINGS ONEVOKED REALITY
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As we have covered the basic definitions and the proposed model, in this part of the chapter we
would like to go deeper into the concept of Evoked Reality. In the first section, wéll try to
explicate ER with respect to our everyday life experiences. Second section investigates the
Reality-Presence map, especially attempting to answer what is sometimes referred to as the
‘Book Problem’ (Schubert and Crusius, 2002; Biocca, 2003Yhe last section is dedicated to
exploring the qualia of our ER experiencesHowever, it should be noted that we examinghe
subjectivity of ERexperiences throughoutthesesections

3.5 EVOKED REALITY: EVERYDAY VIRTUALITY IN THE MIND
3.5.1 Distinguishing Primary Reality with Evoked Reality

To begin with, let usfirst distinguish Primary Reality with Evoked Reality (SeHER and Media-
ER), using few examples. Primary Reality, as described before relates to the experience in the
real world with respect to perception of real (physical) objects and environments. Altbugh,
some may refer to as ‘first order mediation’, the notion is that the perceived objects are actually
there, for instance, the perception of a real white rabbit in the Primary Realityrigure 20
attempts to demonstrate the distinction between this scenario and the experience of Evoked
Reality. Note that in the following few sections, the examples will be illustrated in two part
images. The left partof each image is a third person view showing the experiencer in the real
world while the right part shows the probable Evoked Reality experience from that individual's
(first person or subjective) point of view.

Primary Reality: The real white rabbit

SelfER: Imagination of the white rabbit Media-ER: The white rabbit in a game

Figure 20: Distinguishing Primary Reality, MediaER and SeHER[source: author]

In the case of MedigEvoked Reality, it is always arépresentation’ of objects or environments,
which evoke the illusion of our presence beside or inside them respectively. It could be an image
or a video representing a scenario, a 3D avatar corresponding to a person, or an interactive
environment imitating the real world. The media always exists in our Primary Reality and
attempts to evoke at least partially the essence of objects or environments that are in fact not
there. For instance an image or a video of the same white rabbit that was in the Primarye&ity
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or a representation of it in a virtual environment or a video gamédFigure ). SelfEvoked Reality

is the internal experience of objects or environments in the mind. It could ban experience of
entirely imaginary worlds or be a mental representation of objects or environments that were
formerly experienced in the Primary Reality. In this case also, the perceived objects are in fact
absent in the Primary Reality. For example, imagination of the white rabbitFigure ). Self
Evoked Reality may be a simple thought, a voluntary imagination or a daydream, or an
involuntary experience of a highly vivid dream.

3.5.2 Examples of Evoked Reality

Here,we present different kinds of ER, from our everyday life experiences. Our mind undergoes
these experiences so constantly that we are most often unaware of our shifts in ER and EP.

Types of Media-Evoked Reality

Media-ER is primarily affected by our external perception. The Perceptual Illusionthat they
evoke depends of various factors, like perceptual frame and field of vision (Sutherland, 1965;
Hatada and Sakata, 1980; Milgram et al., 1994; Hendrix and Barfield, 1996; Kim and Biocca,
1997), quality of visud realism (Bishop, 1994; Christou and Parker, 1995; Slater et al., 1995;
Rademacher et al., 2001; Vinayagamoorthy et al., 2004; Slater et al., 200@a)interactivity and
multisensory immersion with media updating and feedback (Heilig, 1962; Krueger, 1985
Krueger et al., 1985; Zimmerman et al., 1987; Biocca, 1997; Usoh et al., 1999; Biocca et al., 2002;
Bailenson et al., 2006; Bruder et al., 2009; Astrinaki, 2012). Although the Psychological Illusion
is evoked due to the Perceptual lllusion, it is largelgffected by the conceptual part of the media,
like the context of the mediation (Mantovani and Riva, 1999; Biocca, 2002; Grau, 2004;
Waterworth and Waterworth, 2006), contents of the scenario represented (Usoh et al., 1999;
lisselsteijn, 2003; Seyama andNagayama, 2007; 2009; Pena et al., 2010yvoluntary or
involuntary suspension of disbelief (Steuer, 1992; Slater and Usoh, 1998y emotional and
social attributes (Bailenson et al., 2006; Ravaja et al., 2006; Llobera et al., 2010; Geslin et al.,
2011; Richir et al., 2011)

The different kinds of mediation that induce MedisER experiences may range from visual arts
and representation (simple sketches, illustrations, drawings, paintings, sculptures, prints,
graphic design, photographs), literary arts and naatives (books, stories, plays, novels), radio
broadcasts and narratives, telephones and mobile phones, online interactions-lf@eoks, digital
images, instant messaging, audio and video chats), television programs (live shows, reality
shows, scripted reality shows,soap operas), movies and videos (2D movies, IMAX movies, 3D
movies, online videos, interactive norlinear videos), performing arts (theatre, opera, magic,
spoken word, dance and music, musical theatre), video games (2D, 3D, fpstson, multiplayer,
MMORPGS), online virtual worlds and communities, Augmented and Mixed Reality applications
(mobile and iPad apps,AR projections, AR glasses), Teleoperation (telecommunication,
telerobotics, remote manipulation, tangible interactions), Humarin-the-loop simulators (flight
simulators, driving simulators, outer space simulators) to Virtual Reality (simple VR systems to
highly immersive and multimodal interactive VR environments, beyond heachounted displays,
data gloves or CAVE systemskigure 21 attempts to visually illustrate a range ofMedia-ER
experiences.
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Visual arts and representatiol
(simple sketches, illustrations
drawings, paintings, sculptures
prints, graphic design
photographs)

Literary arts and narratives
(books, stories, plays, novels)
Radio broadcasts and narrative:
telephones and mobile phones.

Television programs (live shows
reality shows, scripted reality
shows, soap operas)

Movies and videos (2D movies
IMAX movies, 3D movies, onlir
videos, interactive nonlinear
videos)

Performing arts (theatre, opera
magic, spoken word, dance ar
music, musical theatre)

Online interactions (ebooks
digital images, instant messagin
audio and videochats)
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video games (2D, 3D, firsperson,
multiplayer, MMORPGS), onlin
virtual worlds and communities

Augmented and Mixed Realit
applications (mobile and iPa
apps,AR projections, AR glasses

Teleoperation
(telecommunication, telerobotics
remote manipulation, tangible
interactions)

Humartin-the-loop simulators

(flight simulators, driving
simulators, outer spaci
simulators)

Virtual Reality (simple VF
systems to highly immersive an
multimodal interactive VR
environments)

Figure 21: A range of MediaER experiences that induce different levels of Evoked Preseneeurce: author]

Types of Self-Evoked Reality

When we have Perceptual lllusionevoked internally, with the corresponding Psychological
lllusion, we experience SelER. It may be voluntary or involuntary. The illusion of SeER
persists until our attention is drifted from it (voluntarily or involuntarily) (Baars, 1993)
towards the Primary Reality or a MediaER. The difference sources of SR may range from
simple thoughts, retrospection (primarily relating to memory), imagination and fantasizing,
ideation (idea generation), visualization (conceptualizing or mentally designing), prospection
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and planning, mindwandering, daydreams, lucid dreams, dreams (with faint or vivid
recollections), hallucinations to highly ‘altered states of consciousness’ (ASC will be discussed in
Chapter 5). Figure 22 shows a range of SelER experiences.

Thoughts / Retrospection

Imagination / Fantasizing /
Mind-wandering / Daydreams

Ideation / Visualization

Hallucinations / Altered states
of consciousness

Dreams/Lucid Dreams

Figure 22: A range of SeHER experiences that induce different levels of Evoked Presenegurce: author]

3.6 EXPLORING THE REALITA'PRESENCE MAP

Below is anexample range of ER experiences positioned roughly on the RealRyesence Map,
with respect to an individual's mind (Figure 23). We should note thatthe positions of ER
suggested here are subjective to each individual. Furthermore, for an individual the point of ER
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experience with respect to a particular source is not stable and may differ with time (we may
not undergo a movie or a game ER with the same quality, every time we experience it), or even
fluctuate with time during a single continuous mediation (during a movie or a game, we may
have fluctuating levels of ER based on its content). Weaintain that Evoked Reality has qualia
of experience (which cannot be objectively measured) and higher the strength of Evoked
Presence farther the position of Evoked Reality from the Primary Reality.

Figure 23: An example range of MedigER and SelER experences, on RealityPresence Map
[source: Pillai et al., 2013&]

Note that (1) the positions of ER suggested here are subjective to each individual and (2) for an individual
itself, the point of ER experience with respect to a particular source is not &tie and may differ every
time or even fluctuate within the same time.

3.6.1 Shifts in Presence from Shifts in Attention

Although shifts in presence have been studied by many virtual reality researchers, they often
ignore presence shifts experienced without meidtion. Similar to MediaER, presence shifts can
be noticed in SeHER as well. Bioccg2003) proposed how shifts in presence may predate
evolution of media.

“If shifts in presence predate media, then we should be able to explain the shifts of
presenceawithout any reference to a medium. Cognitive processes that initiate presence
shifts must serve cognitive functions that are independent of media. All representation
must engage the processes activating a presence shift, although they may do so with
different strength and with slightly different mechanisms(Biocca, 2003)

Presence shifts are important to study as they are closely related to attention allocation. When

we experience reality, we selectively allocate our attention on one or few aspects ofrou
environment while ignoring the other aspects. Either our attention is directed towards the most
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relevant aspects, or as our attention shifts towards certain aspects, they become relevant. This
process of continuous attention shifts iseither voluntary or involuntary (automatic) (Baars,
1993).

How our attention allocation is primarily responsible for the presence shifts is clear from our
daily life experiences. For instance, consider the example presented in 3.2.Df you
daydreaming during a lecture. As long as certain aspects of the SER environment are under
attention, the illusion of being in the imaginary restaurant continues. When we encounter an
anomaly in the Evoked Reality, it shifts our attention back to Primary Reality (and a BIR occurs).
To consider another example, we often think or drift into thoughts while walking on a very
familiar or regular route. Let's say you were on such a routand were lost in thoughts till you
reached your destination point. It is probable that even though your external perception was
active all the while, you may remember more about the elements from your mental imagery
during the walk, rather than the people or things (in the Primary Reality) that you passed by on
your way. Your conscious attention was strongly focused on the Evoked Reality rather than the
Primary Reality during that time, especially as you required attention only on a sutsnscious
level on the path you took. Such cases of mindandering are sometimes referred to as
‘perception without awareness’ In fact Merikle et al. (2001) suggesed from a cognitive
psychology perspective,that experimental evidence ledto the conclusion that in certain
situations “stimuli are perceived even when observers are unaware of the stimuli”. A similar
example with respect to MediaER is watching a soap opera on TV, while knitting. If you are a
skilled knitter, you will be able to allocate more attention to the soap opera while only
occasional shifting your attention towards theknitting process. Similar to the previous case
your Evoked reality experience becomes stronger as your attention focuses more on the soap
opera, with less number of shifts towards the Primary Reality.

An example with respect to MedisER where conscious attention is in fact necessary on the
Primary Reality is - driving a car while talking on a mobile phone. In such situations our
attention shifts constantly between the conversation and driving (making our presence shift
between MediaER and the Primary Reality). It is possible that the MediBR can become
remarkably strong (especially due to the Psychological Illusiomvith respect to the content of
the conversation), that the Evoked Presence may temporarily sustain without shifting to the
Primary Reality. Thisis clear from the fact that there have been many cases of accidents due to
this phenomenon.

3.6.2 Social and Co-Presence

Where doessocial presence or cgresence (the feeling of being with another being)fall into
place within the concept of Evoked Reality and Evoked Presence? In the Primary Reality, social
presence is simplythe experience of being withor interacting with another person. Similarly in
Evoked Reality, social presence is the experience of an illusion of being with or interacting with
another person (especially with the help of preprogrammed avatars or realtime avatars
controlled by others in another location).

The experience of c@resence through media is evident in today’s world of online social
networks. The illusion of interacting personally or on a social level is evoked through these
media by giving one a sense of conceptual space for interaction and aratav that would
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represent oneself. An experiment by Ito (2005) showed how even a simple photasharing
technigue could lead to intimate visual cgpresence. He suggested that the relational outcome of
an ongoing intimate exchange of visual information was #t the users had an ambient, shared
visual context that they were jointly aware of, even when they were physically apart. In fact co-
presence is one of the factors thattrengthen the Psychological lllusion engaging the useseven

in media with the weakeg Perceptual lllusions (cf.3.6.3 below). It is indeed intriguing to
observe how one reacts to virtual avatars. For instancklobera et al., (2010) who studied
proxemics in virtual environments, noticed that people exhibit heightened physiological arousal
the closer they weae approached by virtual characters. Virtual Reality is being used to treat
social phobias and aid in cognitivere-education as well (Klinger et al., 2004; Klinger et al.,
2005). Furthermore, it has been suggested that immersive virtual environment technology
would become an effective methodological tool for studying social psychologyoomis et al.,
1999; Blascovichet al., 2002)

“. . . experiencing presencand telepresence does not depend so much on the
faithfulness of the reproduction of ‘physical’ aspects of ‘external reality’ (which is also a
social production, and not a primitive or ‘natural’ fact)as on thecapacity of
simulation to produce a context in which social actors may communicate and
cooperate” - Mantovani and Riva (1999)

The sense of cgresenceor social presence isvell explored by many virtual reality researchers.

Heeter (1992) suggested that placing more than one person in a virtual world may be an easy
way to induce a sense of social presence regardless of the other perceptual featuoésthe

Primary Reality: Having a talk with your friend

SeltER: Imagination of the friend talkingto you Media-ER: Video chat with the friend

SelfER: Dream of the friend talking to you Media-ER: Simulated interaction with the friend

Figure 24: Examples of cepresence in Primary Reality, Medi€ER and SeHER[source: author]
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world. According to Bailenson et al. (2006)both avatar form as well as behaviour realism are
important in inducing copresence. Althoughco-presence and social presence are usually
considered synonymous)ee (2004) differentiates these terms in this way -*Social presence is
defined as ‘a psychological state in which virtual (parauthentic or artificial) social actors are
experienced as actual social actors in either sensory or na@ensory ways.” Social presence
occurs when technology users do not notice the parauthenticity of mediated humans and/or
the artificiality of simulated non-human social actors. Social presence is different from <o
presence -the feeling of being in a virtual world with other people.”

With the advancements in robotics and enhancedumanoid machines, the conceptregarding
co-presence and social presence areconstantly evolving, even with respect to our Primary
Reality (Schmidt, 2005). In fact some researchersargue that in order to avoid ethical and
emotional dilemmas regarding social presence in the future, we must have improved
monitoring of technological progressand perhaps implement weaker techniquesin order to
tweak down robotic intelligence (Schmidt, 2007).

A simple example of copresence in Primary Realitywould be -a friend standingnext to you and
talking to you. In whichcase, cepresence in MediaER would be for instance a video chat with
the same friend. It could also be his 3D avatar talking and rdaw to you with respect to his
actions in another location. An example of cpresence in SelfER would be for instance - the
thought or a dream of the friend talking to you. lllustrated here are few examples of co-
presence Figure 24).

3.6.3 Perceptual lllusion and Psychological lllusion in Media-ER

In the case of MedieER, as we can clearly distinguish Perceptual and Psychological lllusions, let
us now observe how they come into play. An obvious example of the role of Perceptual Illusion
would be the effect it has on the presence evoked during a movieising a classical 2D display
compared to using a stereoscopic display (commonly referretb as ‘3D movie’). For instance,
the recent live action movies like ‘Avatar’ and ‘Inception’ or animated movies like ‘The
Adventures of Tintin’ and ‘Polar Express’ were found by viewers to be particularly immersive in
the stereoscopic format when comparedo the classical(Figure 25). Whether a viewer prefers
the former or latter formats, is entirely a subjective choice. In this case the Evoked Presence is
improved by the ‘visualimmersion’ which is just one of the aspects d?Perceptual Illusion.

As mentioned earlier, the strength and quality of mediation depends highly on the link between
ER and the ‘context’ of mediation. This is exactly whisychological lllusionis particularly
important and crucial for MediaER. Two similar types of mediation, for example two video
games (with similar Perceptual lllusior) with different contexts (content, stories, styles, genres)
can produce different levels of Evoked Presence the mind of the same userKigure 26). These
aspects point towards few interesting remarks. Althougterceptual lllusionaffectsPsychological
lllusion to a great extent, it could be viegersa as well. When Psychological lllusisrexceptionally
high in mediation, a lonexternal Perceptual lllusioncould be overlookedThis is precisely what
happens in Narration Evoked Reality- while reading a novel or listening to a narration
(explored in the subsectiono below)
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Figure 25: Effect of Perceptual Illusion Figure 26: Effect of Psychological lllusior
on Media-ER[source: author] on MediaER|[source: author]

Right blend of Perceptual lllusion and Psychological Illusion

Some may argue that they experienced higher levels of presence when they read a particular
book, compared to when they watched a movie or played a video ganesjpecially of not their
taste). Here it furthermore reinforces the importance of the relation between Perceptual and
Psychological Illusiors. For e.g. compared to a book, a movie can be considered perceptually
higher in mediation (i.e. immersion due to visual and auditory perception). However if the user
does not relate to its contents (the story or the concept), the Psychological lllusias not well
evoked in the mind Figure 27 shows such an example of Medi&R induced by a movie and a
novel for a user. Compared to a movie, a video game has the advantage of additional
interactivity that contributes to enhancing the Psychological lllusion

This phenomenon provides an important observation for the designers of future mediated
systems, especially virtual reality systems, that the consistency between Perceptual and
Psychologtal lllusions is a particularly significant factor to be considered. This idea supports
the conclusion by Tromp et al. (1998) that higher visual realism in characters (avatars that
interact with you) may lead to a heightened expectation for their behavioural realism as well.
According to Vinayagamoorthy et al.(2004), even though it is possible to generate visually
realistic virtual environment and characters, one of the main constraints preventing the usage
of highly realistic models is the higher expectations of participants leading to increased
sensitivities to inconsistencies in the virtual environments. Thus, understanding he
relationship between form and behavioural realism (of interacting avatars and environments) is
critical to exploring the use of the new forms of medi@Bailenson et al., 2006)
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Figure 27: Combined effect of Perceptual and
Psydological lllusion on MediaER|source: author]

3.6.4 Self-ER within Media -ER

There is an important question that arises now. How can we account for our thoughts or mental
imagery experiences during VR simulations, games, movies or most importantly books? It is
true that we can have SelER experiences during a Medi&R experience.

“Imagine you are inside a firstperson VR simulation game. At the end of the corridor, there is a
door that you have to open. As you approach nearer, you hear a strange humming noise from
the other side and you are afraid that there might be someone or something behind that door.
However, in order to reach your destination (or perhaps save someone), you have to investigate
whatever is behind that door. So similar to a real world scenario, your imagination runs wild.
Your mind fills up with images and possible scenarios, with gruesome monsters; resembling the
ones you encountered few minutes before in the previous rooms, or perhaps even scarier.
Though you are sweating and your heaé is beating high, gathering courage and with a rough
strategy in mind, you go ahead and open the door.”

The indication here is that whenever we experience an Evoked Reality, our mind is capable of
temporarily presuming it as the Primary Reality and reacting accordinghhe better the ER and
stronger the EP, the easier it is for our mind to maintain the illusion as if you were experiencing
the Primary Reality. Even emotional and physiological changes are brought about, as observed
in the experiments condicted as part of this thesis (discussed in the next Chapter). In such
states where MediaER is temporarily experienced as the Primary Reality, we are able to
experience SelfER within it. In fact that is the primary reason why virtual reality systems and
virtual environments work. This phenomenon is clearly displayed in virtual reality experiences
(as in the example scenario above), where the users require thinking, planning and imagination
in order to navigate in the virtual world, just like they would do in the real world. Below, it is
demonstrated how this phenomenon is representedn the Reality-Presence Mag{Figure 28).
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Figure 28: An Example of how MedieER would temporarily act as Primary Realitysource: Pillai et al., 201%]

Narration Evoked Reality

Another case of SelER within MediaER is the'book problem’. When it comes to the study of
presence with respect to virtual reality, there have always been comparisons with presence in
narratives. As discussed earlier, narratives can be powerful enough to transport the reader to a
different world (Gerrig, 1993). These comparisons led Biocc&003) to put forward what he
called ‘the book problem’. This problem, in his words, is “If sensorimotor immersion is the key
variable that causes presence, then how do we explain the high levels of presence people report
when reading books? Books are very low fidelity, noiconic media and are extremely low on all
sensorimotor variables identified as causing presence: extent of sensory data, control of
sensors, and ability to modify the environment.(Biocca, 2003)

According to our definition of ‘mediation’, there should be a continuous stream of perceptual
input that primarily evokes Perceptual Illusionand hence book is definitely one. Although here
the perceptual input is through narrative textual content (letters, words, sentences, symbols)
that has to be continuously read and interpreted to maintain and update the illusion of reality.
In fact this is applicable to any kind of narration. For example, the famous radio broadcast of
1938 that was directed and narrated by Orson Welles, as part of an anthology serigdercury
Theatre on the Aij). This radio drama waspresented as a series of simulated news bulletins,
which suggested an alien invasion by Martians. It created panic among many listeners and many
even tried to flee their homes hoping to escape. The narration was in fact an adaptation of H. G.
Well's novel, The War of the worlds’ (1898), which appeared realistic also because it ran
without commercial breaks. This shows how the oral narratives or storytelling can be powerful
enough to create the illusion provided by the contents of the story. In comparison with
interactive nondinear narrative technologies, Biocca(2002) pointed out that although books
and portable radios are ubiquitous, they have minimal intelligence and are not social; as they
are unaware of their setting in the real world and are nonnteractive. The phenomenon of
Narration ER is indicated hereon the Reality Presence MapFgure 29). Further propositions

on reality within reality are discussed inChapter 5.
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Figure 29: An Example of Presence shift due to SR within MediaER (for e.g. Narration ER)
[source: Pillai et al., 2013&]

3.6.5 Self-ER triggered during Media -ER

We saw ‘SeHER within MediaER’.We should note that, it should be distinguished from the
phenomenon of ‘SeHER triggered during MediaER’. For example, let's take the same VR
simulation game scenario mentioned above. You just opened the ‘scary door’ and found a totally
empty room, with no furniture. There is a humming bird trying to fly out through the glass
window. In one of the corners of the room, is lying a shining key. As you notice it on the floor, it
reminds you that you may have forgotten to lock the entrance door of your house, when you left
home early this morning. It worries you as there have been some breds recently in your
neighbourhood.

This is similar to a weltknown case of SelER - the phenomenon of mindwandering that
temporarily detaches us from the Primary Reality. It is otherwise known as ‘tk unrelated
thought’, especially with respect to laboratory conditions. Smallwood et a{2003) defined it as
the experience of thoughts directed away from the current situation. It is in fact a part of (and
closely related to) our daily life experiences (Smallwood et al., 2004; McVay et al., 2009)
Although studies on mindwandering are principally focused on shifts between SeER and
tasks relating to Primary Reality (falling under usual case of SefR experience Figure 30), we
propose that they are applicable to similar cases in Medi&R as well. It has been suggested that
this involuntary experience may be both stable and a transient state. That means we can
experience a stable Evoked Presence during minglandering or an Evokel Presence oscillating
between the SeHER, MediaER and the Primary Reality.

Therefore, when an unrelated SelER is triggered while experiencing a Medi&R (or when Self
ER within MediaER traverse the presencehreshold and becomes unaware of the Medi&R
itself), it should be considered under the classic case of SEIR We will certainly have external
perception from the mediation, but without awareness. Referring again to the example above,
let's say that thevirtual ‘key’ triggers worrisome thoughts and you begin mentally tracing back
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Figure 30: The usual case of presence shift Figure 31: An Example of Presence shift due to

from Primary Reality to SelfER[source: Pillai et al., the SelfER triggered during MediaER [source:
2013a] Pillai et al., 2013)]

your steps, thinking about all the things you did before leaving home. During this time, if the
mediation is interrupted, it will not affect your SeltER, although in the case of mediation like
virtual reality it may break the SelfER due to the sudden signifiant changes in external
perception. But, if SelfER was triggered while watching a movie on a television, and during the
SelfER experience if the electricity went off (or the movie was over and the next one started), it
would have comparatively lesser chnces of breaking your SelER (and you would continue
thinking without being aware of the interruption or the change in mediation). This phenomenon
of SelfER triggered during MediaER is shown below, with the help of the Reality Presence Map
(Figure 31).

A classic scenario that everyone would admit to have experienced would be the effect of an
unrelated SelfER triggered while reading a book. McVay et &2009) referring to this ‘zoning

out’ phenomenon, noted that “the commonplace experience of moving one’s eyes across a page
without comprehending a thing suggests the startling conclusion that we are sometimes
unaware of our own conscious experience; if we ‘knew’ our thoughts were elsewhere, we would
return to reading or drop the charade”. Here is an extract from Schooler et g2004) that
explains it well:

“As you begin this chapter [referring to their chapter]you are probably paying at
least some attention to the words you are reading. After a page or two, however, there
is a real possibility if not likelihood, that your attention may wander. Should that
happen, your eyes may continue moving across the page, the phonology of the words
may continue sounding in your head, yet your mindill be elsewhere. This
phenomenon of ‘zoning out’ while reading is ubiquitous. Whenever we ask people
about it, their response is almost invariably the same: a sheepish grin and the
confession ‘Well, yes, this happens all the time.”

- (Schooler et al.2004)
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3.7 QUALIAOF EVOKED REALITY (SUBJECTIVITY)

The same mediation can create different subjective ER for different users depending on their
personal traits. For example, two users reading the same book, or playing the same video game,
or using the same virtual reality system would experience presence in an entirely different
manner (e.g.Figure 32). Evoked Presence (especially evoked by a medium) may be affected by
one’s knowledge related to the context, degree of interest, attention, concentration,
involvement, engagement, willingness, acceptance and emotional attributes making it a very
subjective experience. This is precisely why it is difficult to evaluate thefefiency of a particular
Virtual Reality system by means of presence questionnaires. In fact many researchers confuse
few of these terms above, with the concept of presence.

In virtual reality, distinction between ‘presence’ and ‘immersion’ has been made very clear
previously in Slater (1999; 2003) Though immersion (which is discussed extensively in the
domain of virtual reality) is one of the significant aspects of Evoked Presence, it falls under the
technical faculty of a mediated system. ‘Immersion (inperceptual sense) provides the
boundaries within which Place lllusion can occur’ (Slater, 2009)Detailed aspects of presence
related to immersive virtual reality were also discussed in Slater et al(2009b). The
characteristics like involvement, engagement, degree of interest, emotional response, may seem
similar to presence, but are in fact different elements that may influence or be influenced by
Evoked Presence.

Figure 32: Subjectivity of Media-ER[source: author]

The psychological impact of content, i.e. good and bad, exciting and boring, depends to a large
extent on the form in which it is represented (ljsselsteijn, 2003) Thus one of the most
important aspects of MediaER is its context. In most cases it forms a reference in one’s mind to
how they may experience ER and hence the presence evoked. For example, in some contexts,
especially in art and entertainment, it would invokea ‘genre’ that plays a major role in its
communication. The context (whether artistic expression, communication, entertainment,
medical application, education or research) should be a core concern while designing a Virtual
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Reality System, in order to bring about a subjectively higher quality of ER. A descriptive account
on the importance of context in SelERwas given byBaars (1993). With examples of different
sources and types (perceptual and conceptual) of contexts, he demonstrdteow unconscious
contexts shape conscious experience. In addition, he explashthe importance of attention,
which acts as the control of access to consciousness. Attention (in both Me@R and SelER)
can direct the mind towards or away from a potential source of qualiaThe experience of an
Evoked Reality therefore depends also on the voluntary and involuntary characteristics of one’s
attention.

Although media experiences require certaimmount of voluntary attention, inthe contemporary
world of overpopulated media platfams, our attention may frequently shift involuntarily to
different types of media.This is another reason whywe are in a state ofconstant shifts between
Evoked Realityand Primary Reality as part of our day life experiences. That brings us to
another interesting question regarding the realvirtual transition and the transition time. As
Steinicke et al. (2009)inquired, “does a gradual transition to the virtual world increase
Presence?'(ljsselsteijn et al., 2000)noted that a seamless continuity between the real and the
mediated environment is likely to add to a more convincing illusion of nomediation. The
presence measuring technique using 'Breaks in Presence' was indegelveloped with respect to
this concept ofour constant real-virtual transitions (Slater and Steed, 2000)In that case what
about our experience of time within an Evoked Reality?

“When experienced presence is high, and working memory is heavily loaded (so that
time seems to fly) this may correspond to what has been called “the flow experience”. A
literally ecstatic state (out from the internal, into the external), in contrast, may refer

to a combination of external focus and low memory load, when presence is high and
time seems to stand still. When low presence and high working memory load are
combined, a state of absent-mindedness with automatized actions prevails; attention is
directed almost exclusively to the internal and time passes quickly. And when low
presence is combined with low working memory load, the individual may be
experiencing a trancdike state, with an internal focus, but processing only the
simplest of conceptions perhaps, for example, mentally repeating a simple mantra.”

- (Waterworth and Waterworth, 2006)

It is observed how we often have subjective perception of time in the real world. One of the best
examples would be the Kappa Effeqlones and Huang, 19825 psychological temporal illusion
related to our perception of time, distance and speed. When vabservea sequence of stimuli in
which the temporal separation (duration) between each stimulus is constant, but the spatial
separation (distance) between eale of the stimuli varies, our judgment of time is subjectively
altered by the spatial separation. Therefore, dascinating issue that arises is regarding the
subjective temporal aspectsof Evoked Reality. We suggedhat an Evoked Realityexperience
may induce a subjective perception of time (different from our real world objective time) in our
minds, which we would refer to as‘Evoked Time’lt is evident in MediaER as well as SeER
experiences, how thetime intervals are perceived to be longer or shorter than our objective
time (Waterworth and Waterworth, 2006) that we regularly observe with the help of clocks or
similar time measuring devices. For instance, on waking up after a vivid dream, the time
perceived during the dreamusually appearsto have been either more or less than the time we
spent in the real world, dreaming. In order to test this phenomenonin MediaER, we examinel
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the subjectivity of time-perception during the media experiencesin our first experiment
(Chapter 4, 4.1.4).

“When the curtain swept up to reveal the nolegendary widescreen roller coaster
ride, | realized that the film’s creators were no longer content to have me look at the
roller coaster but were trying to put me physically on the ride. The audience no lbnge
surrounded the work of art; the work of art surrounded the audiencgust as reality
surrounds us. The spectator was invited to plunge into another world. We no longer
needed the device of identifying with a character on the other side of the ‘winddte.’
could step through it and be a part of the action’Morton Heilig commenting on his
experience with Cinerama in New York, 1952 [quoted in ljsselsteijn et §2000)].

When we explore the subjectivity of our Evoked Realitgxperiences, we must also awsider the
extent or the boundary of an illusion. he gestalt effect is evident in our real world experiences,
of mentally filling in an incomplete space or an object to create the illusion of whole. A similar
form of filling -in is observablealsoin human vision. In theblind-spots that every oneof us has
in our visual field (or in scotomas in certain patients) the pattern from the rest of the visual
field is mentally filled into occupy the otherwise inaccessiblarea(Ramachandran and Gregory,
1991). Similar filling -in effect is generated inMedia-ER scenarios as well.Slater and Steed
(2000) suggested that the set of stimuli of the ‘present environment’ forms an overall gestalt,
providing a consistent believable world in itself

Every media hasa defined boundaty, which is one of the primary reasons our mindis
subconsciously aware of the real world(enabling faster real-virtual transitions) . Whether a
painting, a photograph or even a high resolution movie theatrescreen it is boundary frame
within which the Perceptual lllusion is maintained. This is the ‘perceptual boundargf a media.
With the help of CAVE systems and HMDs, we attentptextend this perceptual boundary so as
to reduce our mental load of fillingin the illusion of reality. The contents, the story and the
attributes that directly affect our cognitive experiences and emotional responsedill in to
contain the virtual universe depicted by the mediaand form the ‘conceptual boundary’.
Perceptual and the conceptual boundaries play an important role in creating stronger or weaker
Evoked Reality experiencesln our first experiment, we analysed sketches presented by the
subjects,following two different types of media experienceqChapter 4, 4.1.4). We noticed that
at least in a few subjects, the visual memory of the space evoked by the vidgone contained
elements ofthe rectangular boundary of the monitor that displayed the gameHowever, the
visual memory of a short story exhibited no visual boundariesas the spatial elerents were
evoked by the NarrationER Although the video-game evoked strong external Perceptual
Illusion, the perceptual boundary was confinedwhereas the narration internally evoked a
strong conceptual boundary.

RESUME DU CHAPITRE-B: EXPLORATION DE LA REALITE EVOQUEE

Dans cette partie duchapitre 3, nous approfondissons le concept de la Réalité Evoquéenous
étudions la Reality-Presence Map (la Carte RéalitBrésence) en détail, en montrant comment
elle peut s'appliguer a n'importe quel type d'expérience de la présence dans notre esprit.
Ensuite, nous explorons les qualia de l'expérience de la Réalité Evoquée Nous nous
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interrogeons sur la subjectivité de nos expérienceset nous tentons d'analysercomment et
pourquoi nous les ressentongjuandil s'agit de Réalité Evoquée

La Réalité Evoquée : I'esprit & I'épreuve des expériences quotidiennes

D’abord, nous établissons une distinction entre leéalité premiére et la Réalité Evoquée (SefER
ou MediaER) a l'aide de quelques exempleComme décrit précédemment, la Réalitprimaire
se rapporte a l'expérience dans le monde réelde la perception des objets ou des
environnements réels (physiques).Bien que certains la considérentomme une «médiation de
premier ordre», I'idée est que lesobjets percussont réellement 1&; par exemple la perception
d'un lapin blanc réel dans la Réalité Primaire. La Figure 19tend a mettre en évidence la
distinction entre I'expériencede la RéalitéPrimaire et I'expérience de laRéalité EvoquéeNotez
que, dans cette partie du chapitre, les exemples sont illustrésdans des images edeux parties.
La partie gauche dechaque imageest la vision d’une tierce personne montrante sujetdans le
monde réel,tandis que la partiedroite montre I'expérience pouvant éventuellement étre vécue
de la Réalité Evoquée, du point de vue deet individu (ou du point de vue de la premiére
personne, soit d’'un point de vue subjectif).

Dans le casde la MediaER, il y a toujours une«représentation» des objets ou des
environnements qui évoquentl'illusion de notre présence soit a c6té des objets, soit a l'intérieur
des environnements. Ce pourrait étre une image ou une vidéo représentarin scénario,un
avatar 3D correspondant aune personne ou un environnement interactif qui imite le monde
réel. Les médiasexistent toujours dans notre réalité primaire et tentent d'évoquer au moins
partiellement I'essence des objets ou des environnemenébsents. Par exemple, imaginons une
image ouune vidéodu méme lapinblanc qui était dans laRéalité Primaire ou la représentation
de ce méme lapin blandans un environnement virtuelou un jeu vidéo Figure 19). La SeHER
est I'expérienceinterne des objetsou des environnementsdans I'esprit. Ce pourrait étre une
expérience de mondes entieremet imaginaires ou une représentation mentale desobjets ou
des environnementsqui étaient précédemmentexpérimentés dans la Réalité Primaire. Méme
dans ce cadles objets percussont absents de laRéalité Primaire. Par exemple l'imagination du
lapin blanc (Figure 19). La SelfERpeut étre unesimple penséeune imaginationvolontaire, une
réverie, ou une expérienceinvolontaire d'un réve tres vif.

Les différents types de médiation qui induisent des expériencesde MediaER peuvent varier
depuis les arts etles représentations visuelles(croquis simples, illustrations, dessins, peintures,
sculptures, imprimés, représentations graphiques, photographies), jusqu'aux artslittéraires et
des narrations (livres, contes, piéces de théatreromans), aux émissions et des récits
radiophoniques, aux téléphoneset des téléphones mobilesaux interactions en ligne (e-books,
images numériques, messagerie instantanée, chats audio et vijlé@ux programmes de
télévision (émissions en direct, téléréalité téléréalité scénarisé feuilletons), auxfiims et des
vidéos (films 2D, films IMAX, films en 3D vidéos en ligne, vidéos interactives et non linéairgs
aux ectacles vivants (théatre, opéra magie, «poken word», danse et musiquethéatre
musical), aux jeux vidéo 2D, 3D, en solo,multi-joueurs, MMORPG Massively multiplayer online
role-playing gamg, aux mondes virtuels et des communautésen ligne, auxapplications réalité
augmentée(AR) et réalité mixte (applications mobiles et iPagdes projections AR lunettes AR,
aux téléopérations (télécommunications, télérobotique, manipulation a distancejnteractions
physiques), aux simulateurs Humartin-the-loop (simulateurs de vol, simulateurs de conduite,
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simulateurs spatiaux) a la réalité virtuelle (des simplessystémes auxenvironnements virtuels
tres immersifs, multimodaux, en passant par lewisiocasques les gants interactifsou les
systémes de CAVE). La figur20 vise adonner un apercud’'un éventail d'expériencesde la
MediaER.

Quand nous évoquond'lllusion Perceptive interne, couplée a lllusion Psychdogique qui lui
correspond, nous faisons l'expériencede la SelfER.Elle peut étre volontaire ou involontaire.
L'illusion de la Sel ER persiste jusqu'a ce quenotre attention dérive (volontairement ou
involontairement) (Baars,1993) vers la RéalitéPrimaire ou vers uneMedia-ER. Ledifférentes
sourcesde la SeKER varient de simples penséesde la rétrospection(principalement liée a la
mémoire), de limagination et des fantasmes, des penséegéfiération d'idées), de la
visualisation (conceptualisation mentale, de la prospection et de la planificationde lerrance
de I'esprit, des réveries, des réves lucidesles réves(accompagnés de souvenirs lointains ou
vifs), des hallucinationsa des <tats modifiés de conscience». La figure 21 montren éventail
d’expériencesayant porté sur la SeHER

L'exploration de la « Carte Reéalité-Présence »

Dans la figure 22, on découvre un éventail d'expériencese rapportant a la ER inscrites
sommairement sur la «Reality-Presence Map> (la Carte RéalitéPrésence)relative a l'esprit
d'un individu. Il faut noter que les positions desER proposéesici sont subjectives et propresa
chaque individu. En outre,pour un individu, le point de I'expérience ER par rapport a une
source particuliere n'est pas stable etpeut varier avec le temps(on ne peut passubir une ER
d’'un film ou d'un jeu de la méme fagcon et avec la méme intensié chaque fois quenous la
vivons), et méme changeravec le tempsau cours d'unemédiation unique et continue pendant
un film ou un jeu, onpeut avoir desniveaux fluctuants deERdépendants de son contenu Nous
soutenons que laRéalité Evoquéea le qualia de I'expérience (qu'on ne peutpas objectivement
mesurer) et plus la Réalité Evoquée dsforte, plus la position de la RéalitéEvoquéeest éloignée
de la RéalitéPrimaire.

Bien queles déplacements au sein de la présenagent été étudiéspar de nombreux chercheurs
en matiére de réalité virtuelle ces derniers négligent souvent lesiéplacementsexpérimentés
sans médiation.Comme pour laMedia-ER, lesdéplacementsau sein de la présenceeuvent étre
tout aussi bien remarqués dans l&SelfER. Biocca (2003) a soumis l'idée selon laquelle les
déplacements dansla présence peuvent précéder l'entrée en scéne des médiaslLes
déplacements au sein de laprésencesont importants a étudier car ils sont étroitement liés au
fait que nous y portions ou non notre attention.Lorsque nous expérimentonsla réalité, nous
choisissons de porter notre attention surun ou quelquesaspects de notre environnementout
en ignorant lesautres aspectsSoit notre attention se porte vers lesaspects les plus pertinents,
Soit c’est parceque notre attention se déplace vergertains aspectgju’ils deviennent pertinents.
Ce processus de déplacementontinu de l'attention est soit volontaire, soit involontaire
(automatique) (Baars,1993).

Un autre aspect important de I'expérience de la présencest la présence sociale ou la co-
présence.Dans quelle mesure vonelles s'inscrire dans les concepts de Réalité Evoquée de
Présence Evoquée?Dans la réalité premiére, la présence sociale est'expérience d'étre ou
d’interagir avec une autre personneDe méme, concernant laRéalité Evoquée,la présence
sociale est'expérience del'illusion d'étre ou d’interagir avec une autre personnden particulier
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avec l'aided'avatars pré-programmésou d'avatarsen temps réelcontrélés par d'autres dansun
autre endroit). Un exemple simple deco-présencedans la RéalitéPrimaire serait : un amiest a
cOté devous et il est en train de vous parleDans ce cada co-présencedans la MediaERserait
par exemple: un chat vidéo avede méme ami Ce pourrait tout aussi bien étreson avataren 3D
qui vous parle et réagit tout en continuant aagir dans un autre endroit. Un exemple deco-
présencedans la SeHERserait : la penséeou le révequ’un ami vous parle (Figure 23).

Dans le cagdde MediaER,on peut clairement distinguer les Illusions Perceptives des lllusions

Psychdogiques. Un exemple évidentdu r6le de l'illusion perceptuelle serait I'effet qu'elle a sur

la présenceévoquéependant un film utilisant un affichage classique2D par rapport a un film

utilisant un affichage stéréoscopigue(communément apelé "film en 3D"). Par exemple, de
nombreux films récents en format stéréoscopiqueont été percuspar les spectateurscomme

particulierement immersifs comparés a des films en format classiqueFigure 24). Que le
spectateur préfére lesformats anciensou récentsest un choix tout a fait subjectifDans ce cada

PrésenceEvoquéeest amélioréepar une dmmersion visuelle» qui n'est qu'undes aspects de
I'lllusion Perceptive. La force et laqualité de la médiationdépendent en grande partiedu lien

entre la ER et le «contexte»de médiation. C'est exactement pourquadilllusion Psychdogique

est particulierement importante pour la MediaER. Deux mémes types de médiation, par

exemple deux jeux vidéos (avec la méme lllusion Perceptive avec des contextes différats

(contenu, histoires, styles, genres) peuvent produiralifférents niveaux de PrésenceEvoquée
dans l'esprit du méme utilisateur (Figure 25). Ces aspectssoulévent des remarques
intéressantes Bien que I'lllusion Perceptive affecte I'lllusion Psychdogique dans une grande
mesure, la réciproque se vérifie aussiQuand I'lllusion Psychdogique estexceptionnellement
élevée dans la médiation, une faible lllusion Perceptiveexterne peut étre ignorée C'est
précisémentce qui se passelans la RéalitéNarrative Evoquéelors de la lectured'un roman ou

I'écoute d'unrécit.

Certains pourraient soutenir qu'ils éprouvent des niveaux plus élevésle présencequand ils
lisent un livre particulier que quandils regardent un film ou jouent a un jeu vidéo (en particulie
guand ni I'un ni l'autre n'est a leur goGt). Ce qui tend a confirmer I'importance de la relation
entre les lllusions Perceptives et les lllusions Psychdogiques. Par exemple,par rapport a un
livre, un film peut étre considéré commesupérieur en meédiation du point de vue de la
perception (immersion a cause dda perception visuelleet auditive). Toutefois, si l'utilisateur ne
porte pas son attention sur le contenu (I'histoire ou le concept!'lllusion Psychdogique n'est
pashien évoquéedans son espritLa figure 26 illustre un exemplede la MediaERinduite par un
film et un roman. Comparé a urfilm, un jeu vidéoa l'avantage dd'interactivité qui contribue a
renforcer I'lllusion Psychdogique.

La Self-ER dansla Media-ER

Il'y a une question importante qui se pose a préserfomment pouvonsnousrendre compte de
nos penséesou de nos expériencegmaginaires qui ont lieuau cours desimulations VR, des jeux,
des films et surtoutdes livres?Il est vrai quenous pouvons avoirdes expériencede la SeHER
au cours d'uneexpérience de la MediaER. L'indication ici est quequand nous éprouvonsune
Réalité Evoquée (ER), notre esprit est capablela&onsidérercommela réalité premiéreet de
réagir en consequenceMeilleure est laER et plus forte est laEP, plus il est facilepour notre
esprit de maintenir lillusion de ce que nouséprouvons dansla réalité premiere. Méme les
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changements émotionnelset physiologiques sont provoqués comme on l'observedans les
expériencesrealisées dans le cadrale cette thése (expériences présentées dans le chapitre
suivant). Dans ces ca$, ou la MediaERest temporairement vécue commela réalité premiére,
nous pouvons éprouver la SelERen son seinEn fait, c'estla raison principale pour laquelle les
systémes de réalité virtuelleet les environnements virtuelsfonctionnent. Ce phénoménesst
clairement visible dans les expériencesde réalité virtuelle, ou les utilisateurs ont besoin de
réfléchir, de planifier et d'imaginer pour naviguer dans le monde virtue| tout commeils le
feraient dans le monde réel La figure 27montre comment ce phénomeéneest représentésur la
Carte RéalitéPrésence.

Un autre cas de I&elfERdans lesMedia-ER est le«probléme du livre » (ou de la lecture d’'un
texte imprimé). Quand on parle de I'étudede la présencepar rapport a la réalité virtuelle, on
évoque toujours des comparaisons avde présencedans les récits (narrations) Comme indiqué
précédemment les récits peuvent étre assez puissants pourtransporter le lecteur dans un
monde différent (Gerrig, 1993). Ces comparaison®nt amenéBiocca(2003) a proposerce qu'il
appelle le «book problems» Ce probléme selon ses termesest que "Si l'immersion sensofi
motrice est la variable principale qui provoquela présence alors comment pouvonsnous
expliquer les niveaux élevés de présence dont témoignent les gens lorsqu’ils lisent un livree?
livres sont des médiasde trés faibleintensité (au sens ou ils ne sollicitent pas la plupart de nos
sens primaires) et ne contiennent pas d’'image; leurs variables sensorimotrices identifiées
comme étant les cause de la présence se situent & un niveau tres faidlétendue des données
sensorielles le contrble descapteurs, et sa capacité anodifier I'environnement "(Biocca,2003)

Selonnotre définition de la «médiation, il devrait y avoir un flux continu d'entrées perceptives
qui évoque principalement I'lllusion Perceptive, dont le livre fait partie. Mais ici I'entrée
perceptive estobtenue grace a un contenunarratif textuel (des lettres, des mots, des phrases,
des symboles) qui doit étrelu et interprété continuellement pour maintenir et mettre a jour
lllusion de la réalité.En comparaison avec lesechnologies narratives qui sont interactiveset
non linéaires, Biocca (2002) a soulignéque, bien queles livres et lesradios portables soient
omniprésents, ils ne sont pas dotés d'intelligence aete sont ni sociaux- ils n’ont pas conscience
de leur environnement tel qu'il se manifeste dans le monde réelni interactifs. Le phénoméne
de Narration ER estindiqué sur laCarte RéalitéPrésencea la Figure 28.

La Self-ER déclenchée pendant la Media-ER

Il convient de préciserque «la SelfER dans la Media-ER» doit étre distinguée de « la SeKER
déclenchée pendanta Media-ER». La premiere se rapporté uncas bien connule la SeKER: le
phénomeéne de I'errancede I'esprit, qui nous extraittemporairement de la réalité primaire . Elle
est aussi sous la forme de task unrelated thought» («pensée sans correspondance), en
particulier dans un contexte expérimental. Smallwoodet al. (2003) la définissent comme
I'expérience de pensées dirigéesloin de la situation actuelle. Elleest étroitement liée a nos
expériencesde la vie quotidienne (Smallwood et al, 2004; McVay et al., 2009). Bien que les
étudessur I'errance de I'esprit concernent principalementles déplacementsentre les SelfER et
des taches liéesa la réalité primaire (relevant de cashabituels de I'expériencede la SelfER -
Figure 29), nous avancons qu'ellesont applicables égalementa des cas se rapportant a la
Media-ER. @tte expérienceinvolontaire peut étre a la foisdurable et transitoire. Cela signifie
que nous pouvons expérimenter unePrésenceEvoquéedurable lors d’une errance de I'esprit ou
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d’'une Préence Evoquéeoscillant entre la SelfER, la MediegER et la Réalité Primaire. Par
conséquent, lorsqu'une SelfER sans correspondanceest déclenchéetout en éprouvant une
Media-ER (ou quand la SelfER dans la Media-ER traverse le seuil de présenceet devient
inconsciente danda MediaER), elle doit étre envisagée et étudiédans le cadre diwcas classique
d'une SelfER.Nous aurons certainementa perception externede la médiation, mais sans prise
de conscienceCe phénoméne de la SeERdéclenchée gndant la Media-ER estillustré a l'aide
dela Reality-Presence Map (la carte PrésendRéalité) (cf figure 30).

Qualia de la Réalité Evoquée (Subjectivité)

Une méme médiation peut créer différentes ER subjectives sur différents utilisateurs en
fonction de leurs caractéristiques personnelles.Par exemple,deux utilisateurs qui lisent le
méme livre, jouent au méme jeuvidéo, ou utilisent le méme systéme de réalitévirtuelle, vont
expérimenter la présenced'une maniére tout a fait différente (cf Figure 31). La Présence
Evoquée (notamment celle évoquéepar les médiad peut étre affectéepar la connaissancedu
contexte, le degré d'intérét, l'attention, la concentration, I'implication, I'engagement, la volonté,
l'acceptation et les attributs émotionnels,qui en font une expérience tréssubjective. C'est
précisément pourquoi il est difficile d'évaluer l'efficacité d'un systéeme deréalité virtuelle au
moyen de questionnairesde présenceEn fait,de nombreux chercheursconfondent certains des
termes cités précédemment avec le concept de présence

Dansla réalité virtuelle, la différence entre «présenceet «mmersion» avait déjaété clairement
définie dans Slater (1999, 2003). Bien que lI'immersion (qui est largement débattue dans le
domaine de la réalitévirtuelle ) soit I'un desaspects les plus importants de |®résenceEvoquéeg
elle correspond a la facultétechnique d'un systéme de médiation. «L'immersion (au sens
perceptif) fournit le cadre dans lequella « Placelllusion » (lillusion de I'endroit) peut se
produire » (Slater,2009). Les aspectdétaillés de présence liéea la réalité virtuelle immersive
ont également été discuté dans Slater et al. (2009b). Les caractéristiques comme la
participation, I'engagement, le degré d'intérétla réponse émotionnelle, peuvent étre comparées
a la présencemais sont en fait de€léments différents quipeuvent influencer ou étreinfluencés
par la PrésenceEvoquée.L'impact psychologique ducontenu, c'est a dire le bien et le mal
passionnant et ennuyeux, dépend dans unelarge mesure de laforme dans laquelle il est
représenté (ljsselsteijn, 2003). Ainsi, I'un desaspects les plus importantgdde la MediaER est son
contexte. Dans la plupart descas, elleconstitue une référencedans I'espritde chacuna la fagon
dont on peut éprouver la Réalité Evoquée et donc la PrésenceEvoquée Par exemple dans
certains contextes, en particulier dans ceux touchant a I'agt au divertissement elle se référe a
un «genre» qui joue un réle majeur dans sa communication.Le contexte (que ce soit
I'expression artistique, la communication, le divertissement, les applications médicales,
I'éducation ou la recherchg est au centre des préoccupationkrs de la conceptiond'un systéme
de réalité virtuelle afin de parvenir aune qualité subjectivement supérieure a celle de la ERJn
rapport descriptif sur lI'importance du contexte dans la SelERa été rédigé parBaars (1993).
Avec des exemples de contextes dgpes et de sourcedifférents (perceptifs et conceptuels), il a
démontré commentdes contextesinconscientsfagonnent|'expérience conscienteEn outre, il a
expliqgué l'importance de l'attention, qui agit comme lecontrble de l'accésa la conscience.
L'attention (a la fois dans la Medi&R et la SelfER) peutdiriger I'esprit vers ou depuisune
source potentielle dequalia. L'expérience d'une Réalité Evoquéedépend doncégalement des
caractéristiqguesvolontaires ou involontaires del'attention.
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CHAPTER 4 EXPERIMENTATION
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4.1 EXPERIMENT 1: PRESENCE IN MEBEVVOKED REALITY

During this research work we have performed few experimentsthat can be categorizedsimply
into two parts: Experimentl on MediaER and Experimem2 on SelfER. Experiment-1, a
detailed set of eperiments, based on MedieER was conducted at Arts et Métiers ParisTech
France, while exploring and comparing presence experiences between virtual worlds evoked by
avideo game (audicvisual and interactive) and a short story (simple textual narrative).

4.1.1 Background

The sense of presence in MediBvoked Reality ¥R and different communication media) is
already established. Presence in video games has always been compared to presence in VR
experiences[for instance, (Lécuyeret al, 2008; Geslin et al., 2011; Richir et al., 201]L)In this
study, we propose that presence can be experienced in media with lower levels of perceptual
immersion as well; however it may not be as strong as in the case of \Biocca (2003) rightly
pointed towards this concept by suggesting the 'Book Problem'. How can we explain our
experience of sense of presence even while reading a book? Why should we consider book as
falling under MediaER, was discussed earlier (in the last chapter). We suggest thatridéion
Evoked Reality should be classified under MediBR. In fact there are similarities in presence
experience when considering any media, but is difficult to analyse presence over different
immersion equivalent class’ (Slater, 2009)Experiement-1 shedslight on these areas.

4.1.2 Research Questions

The main research questions that we attemptetb address in this experiment are:

1. Do all media (especially ones withower levels of immersion) evoke an illusion of reality?

2. How can we study and compare presenaevoked by different media with the help of Reality-
Presence Map?

3. How can physiological data contribute to the understanding and comparison of presence
evoked bythesedifferent types of MediaER?

Additionally, we also analysed how efficient the @sence questionnaires are, bycomparing
their scores. In terms of the game experience, we also examined whether previous knowledge of
the interface or interaction may affect presencén a new game environment The experiments
were devised in such a manner that weould explore these research questions, without seeking
out for a specific answer. These experiments were conducted with the help otalleague who
was interested in exploring the emotional and attentional aspects of presence (specifically in
GamekER).

4.1.3 Experimental Procedure

Experiment Tasks

For the entire experiment, the participants had to experience two types of media:

1. Game Evoked Reality (AudioVisual Interactive MediaER): A first-person view, survivor
horror video game called “Amnesia: The DarR®escent” was chosen for this task.

2. Story Evoked Reality(Textual Narrative MediaER): A French horror short story called “Boum

Boum Boum” was chosen for this task. is presenteda first person narrative,spanning 3 pages
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Experimental Setup

In both cases the participants had to experience the media under similar laboratory conditions.

The experiment room consisted of a triplescreen display and headphones for the game

experience. The centre screen was used for the story, with white text on a black background
(seeFigure 33 & Figure 34)

Figure 33: Triple screen

display for the game[source:
author]

Figure 34: Text on the

monitor for the story [source:
author]

Along with the display and the headphones, the participant area consisted of a keyboard and a
mouse for interaction, instructions for the game and a wireless pulse oximeter for recording
physiological data (pulse rate and breathing) Kigure 35). The experimental setup was designed
in such a manner that the experimenter was able to observe the participants’ reactions during
the experiments, without being visible to themDuring the tasks all the lights were switched off,
and only the display screens were visible to the participants. Thus, we were able to monitor the
physiological responses in reatime as well (Figure 36). The experiment room was used for the
main tasks, while an adjacent room was where they answered the different questionnaires.
During the experimenttask, the participants underwent the entire experience inside the dark
room, so as to minimize any visual distractions and wore headphones in order to reduce
external audio distractions.

Figure 35: Experimental Setup - triple-screen  Figure 36: The monitoring area (the participant are:
display, instructions to read andthe wireless in the background)source: author & Erik Geslin]
pulse oximeter [source: author & Erik Geslin]
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Experiment Stages

Stage 1 The participants were asked to respond to questionnaires before the tasks started
(outside the experiment room). The questionnaires included: General Information, Gaming
Experienceand Immersive Tendencies QuestionnairdTQ) (Witmer and Singer, 1998)

For the first task (game), there were 2 stages in the experiment process:

Stage 2 Gameexperience in the &periment room. The participants were asked to read the
instructions for the game, to be clear about the interactionsH{gure 37). The pulse oximeter was
connected to their right hand. When they were ready to begin, they were asked to wear the
headphones and the lights were switched offRigure 38). Whenever they reached a particular
point in the game environment, they were asked to discontinue.

Stage 3 The participants were asked to respond toquestionnaires. Attention Allocation,
Presence Questionnaire (PQ) (Witmer and Singer, 1998nd Slater-Usoh-Steed Questionnaire
(SUS) (Slater et al., 19949nd Evoked reality Questionnairgoutside the experiment room).

For the second task (story) as well, there were 2 stages:

Stage 4 Story experience in the experiment room. The participants were in the same setup as
the game task, however with only the central screen active (displaying the text). The pulse
oximeter was connected and they wore headphones to reduce external noises. They were asked
to read the entire short story of 3 pages.

Stage 5 The participants were asked to respond to the Evoked reality Questionnaif@utside

the experiment room).

Figure 37: Participant going through the  Figure 38: Participant during the game experienc

guidelines before the experiment task|[source: [source: author & Erik Geslin]
author & Erik Geslin]

Subjects

For each task, there were 29 subjects (21 male and 8 female) who participated in the
experiment. From the information that the participants provided us, we found 16 (55.2%) to be
regular gamers (who play video games 3 hours or more per week), while 13 (836) to be non-
gamers (who play less than 3 hours a weetr do not play at all). The game dialogues, story and
all the questionnaires were in French, asll the participants were natively Frenchspeaking
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They had no knowledge of the primary objectives of our studyand only knew that the
experiments were related to media experience.

Analysis Method

Along with the physiological data recorded during the tasks, for the analysis, we depended on
pre- and postexperiment questionnaires. The presence questionnaires were the existing and
well explored ones by Witmer and Singer, and Slater et al., while the other questionnaires were
devised by us with respect to our research questions. Here is a summarised lidtresponses
that helped us in the analysis:
X Questionndres before the experiment
1. General Information and Gamindexperience
2. Immersive Tendencies Questionnaire (ITQjWitmer and Singer, 1998)

X Physiological Response pulse rate and breathing(during gameexperience
X Questionnaires after game experience

1. Attention Allocation and Emotion Questionnaire

2. Presence Questionnaire (PQWitmer and Singer, 1998)

3. Slater-Usoh-Steed QuestionnairdSUS) (Slater et al., 1994)

4. Evoked Reality QuestionnairdGame)

x Physiological Response pulse rate and breathing (duringstory experience)
X Questionnaire after story experience
1. Evoked Reality Questionnaire (Story)

4.1.4 Results and Analysis
4.1.4.1 Media-Evoked Reality: Video Game vs. Textual Narration
Evoked Reality Response

To begin with, we analysed the ER Questionnaire responses. We studied earlier tRatceptual
lllusion is one of the main components of ER that evoked presence. The goal here was to show
that Perceptual lllusionis not an experience created just by highly immersive méal, but also
lower ones like a video game on 2D screens or even lower immersive media like a textual
narrative (short story).

The video game was audio-visual, with interactive navigation in first person, while the story was
purely textual with first person narrative. It was interesting to notice that the responses to
visual Perceptual lllusion were unanimously equal for both media. Participants admitted that
the narrative formed visual spaces and elements in their mind. For auditory illusion, story
scored lower to that of the game, although showing that illusion of sounds were also evoked
while reading. Depending on the nature of visual and auditory illusions evoked by the narrative,
few participants also experienced a sense smell in the mind. It was intesting to note that this
was observed especially in the case of story than in the game.
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Perceptual lllusion (Game vs. Story)

35

Number of Participants
= = N N w
o o0 o o0 o U1 o

Visual

Auditory Olfactory

Game m Story

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Media-Evoked Reality

Game

Story

Figure 39: Perceptual lllusionbased on ER
Questionnaire (Game vs. Story}ource: author]

Figure 40: Media-Evoked Reality - Percentage
distribution of positive and negative responses t
ER Questionnaire (Game vs. Storyurce: author]

We also analysed Perceptual lllusion, according to the participants’ responses (9 questions from
the ER Questionnaire) tchow realistic it was to them these different experiences. Based on the
positive responses for game and story, it was observed that there was a positive correlation
(Pearson correlation coefficientr=0.8101, p-value=0.00812, n=9) This helps us clarify that
Perceptual Illusion can occur in a media like video game (audigisual and interactive) as well
as in a very lowend immersive media like a short story (simple textual narrative).

Remark: In both game and story, the ER questionnaire stealzomparable scees for combned
Perceptual lllusion
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Figure 41: Scatter plot

showing positive
correlation  for ER
(Perceptual lllusion)

scores— Game vs. Story
[source: author]
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Visual Representation of the Media-Evoked Reality

A part of the ER Questionnaire consisted of visual representation of what they remembered
from the imagery evoked during the media experiences. The task was to sketch after each media
experience, an image ofvhat they remembered well. For exampleFigure 42 shows an example
sketch by the participant 11 after game and story experiences respectively. Images sketched by
all the participants can be found imAppendix 4.

Figure 42: Sketches by a participant after the Game (left) and after the Story (rightpurce: author]

We analysed thesesketches and searched for common elements that may provide us with
further insights on the visual Perceptual Illusion Based the common visual elements found in
the images, we divided them according to the followingategories: SpaceDbjects,Characters
Point of View, Game LevelRepresentation(for game -seeTable 2) and SpaceObjects,Events,
Characters Point of View, Representation(for story - seeTable 3).

Examining these commonalities helped us better understand the nature of visual Perceptual
lllusion evoked in their mindsand how it may have shaped theiPsychological lllusionduring
that time. It was noted that all the participants were not talented artists. So, in order to examine
objectively (regardless of their sketching talents) the elements in the images, we first compared
their sketching styles in both cases (game and story) before coming to conclusions. Below, we
can observe in the graph Kigure 43), the number of participants with the representation
techniguesand points of view they adopted in their sketches. We can see that for both game and
story, many sketches indicated perspective views. The game environment was in fact presented
in a perspective view (with 3D reattime rendering), but interestingly the story also evoked
spaces with perspective views; or at least when they attempted to reproduce the evoked space,
they remembered it like a real world spaces in memory. This again points to the fact that even a
textual media can evoke a strong (illusion of) reality in the mind.

Remark: Yesdifferent kinds of media, including textual narratives evokkision ofreality.

96



Walls Door
Wall Texture Window
Arch Opening Walls
Opening / Door Bed
Boxes / Crates Carpet
Barrel Space / Objects | Table
Water Chair
Splashes Roof Below
Space / Objects | Lantern / Candle Shelf
Steps Lawn Outside
Table / Shelf / Artifact Monster Hand
Web / Slime Talking
Blood Spots Sitting
Corridor Standing
. Events :
Paintings on walls Knocking
Torch on wall Facial Expressions
Pulley / Handle Falling / Fallen
Characters Monster Arnaud
P!ayer Himself . _ Characters David
First Person View with
Player Narrator Himself
Paint of View First Person View First Person View with
Third Person View Narrator
Ambiguous View Point of View First Person View
Level 1 Third Person View
Game Level Leve: 2 Ambiguous View
Level 3 .
Dialogue / Label . Dialogue / Label
Representation | Perspective view Representation | perspectiveview
Frame / Boundary Frame / Boundary
Table 2: Elements from the sketched images Table 3: Elements from the sketched images
(After Game)[source: author] (After Story) [source: author]

The game being of a firsperson view, naturally reflected those characteristics in visual
representation, compared to the story. Although the story was firsperson narrative, it was
visualised by the participants in different ways the narrator's point-of-view, a first-person like
view with the narrator present in front (like in certain video games), a thirdperson view or
even omnipresent multiple views (according to their responses). This was also reflected in their
sketches as we can see in the graplFigure 43). It was also interesting to observe that the
media boundary was reflected in their memory in the case of posfame sketches, which is a
clear indication of an apparent reason why highly immersive virtual reality systems like CAVEs
evoke strongerillusions and thus higher presence. The media boundary always makes us realise
at a subconscious level, that it is in fact not real. But in the case of pestbry sketches this
wasn't reflected, especially because the entire Perceptual lllusiomas evoked in the mind and
had no restricting visual boundaries. Whether the mental images were as realistic as the game
images is an entirely different question to be explored in future.

97



Visual Representation (Game vs. Story)
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Figure 43: Visual Representation andPoint of View noted from the sketches (Games. Story) [source:

author]

Here below, we can see a summary of distribution of common visual elements that were

reflected, when all the postgame sketches were comparedgure 44). As we can clearly notice,

the major references that were found were spatial elements like walls, wall texture, arch
openings, doors, table, shelves and artefacts. Other than the spatial elements the monster

character from the game was also represented. In the case of pasbry sketches Figure 45) the

major references reflected the spatial elements and a very strong memory of the main event of

the story. That shows why the three characters and the door are the most represented.

Visual Elements: Game

‘
i
L4

g

= Walls
Wall Texture
Arch Opening
= Opening / Door
= Boxes / Crates
= Barrel
Water
= Splashes
Lantern / Candle
= Steps
= Table / Shelf / Artifact
= Web / Slime
Blood Spots
= Corridor
Paintings on walls
= Torch on wall
= Pulley / Handle
= Monster
= Player Himself

Figure 44: Visual Elements depicted in the sketches: Gameurce: author]
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Visual Elements: Story

= Door
Window
Walls
= Bed
= Carpet
= Table
Chair
= Roof Below
Shelf
= Lawn Outside
= Monster Hand
= Talking
Sitting
= Standing
Knocking
= Facial Expressions
= Falling / Fallen
= Arnaud
= David
= Narrator Himself

Figure 45: Visual Elements depicted in the sketches: Storyource: author]

Evoked Time

Apart from the perceptual part of the MediaER, we also studied the time taken by each
participant to examine the sense of time they experienced in their minds during each media
experience. It is intriguing to notice how MediaER can create an illusion of not just space but

also time -different to that of the real world time.

First, the participants were asked to guess the time they spent in the experiment room. As we
had recorded the actual time every participant took for the experiments, we were able to
compare them with their responses. This helped as form a baseline for their perception of real

world time. As we can seeRigure 46 and Figure 47), for the game and the story the responses to
the time they thought they sgnt in the experiment room was quiet close to the actual time they

took.
70 -
Game- Evoked Time
60
2 N )
=
2 30 - S a
" 20 Ws\ A
10 2
0 T T T T T
0 5 10 15 20 25
Participants
== Actual Time MediaEvoked Time ==e=ExperimentEvoked Time

Figure 46: Comparison between Actual Time and Evoked Time (Game)urce: author]
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Figure 47: Comparison between Actual Time and Evoked Time (Storygpurce: author]

Then they had to respond to how much time they thought the scenario represented by the
media took. For the game the responses were very close to the experiment time itself, as it was a
real-time scenario (exploring by walking or running), with transition points in order to go to a
next level. It was fascinating to see the responses for the story, as most of the participants (23
out of 29, 79.3%) responded as if the event took place for few hours while the reading lasted
only about 10 to 20 minutes.

Remarks: MediaER can evoke not just an illusion of space but an illusion of time as well. Evoked
reality is a combined spatidemporal illusion of reality.

4.1.4.2 Presence: Measurement and Schematic Representation
Presence Questionnaires

In order to test the validity of the presence scores, we decided to compare two wé#hown
presence questionnaires that researchers use Presence Questionnaire (PQ) (Witmer and
Singer, 1998) and SlaterUsohSteed Questionnaire (SUS) (Slater et al., 1994) Both the
guestionnaires are analysed with the help of responses in Likert Scale with a range ofPQ has

24 questions while SUS has only 6. As these questionnaires were designed for higher immersive
media experiences like virtual reality applications, it was not applicable for the story. So we
used this questionnaire only for the postgame responses. The presence score for PQ was m =
4.14 (out of 7), while for SUS was m = 4.76 (out of 7). As we compared the scores individually
for both guestionnaires, we noticed that there is in fact a positive correlation among them
(Pearson correlation coefficient r = 0.481, svalue = 0.0083) Figure 48).

Although this shows that either of the questionnaires can be used to teptesence, it needs
further evaluation comparing with other forms of media as well. Moreover there is no presence
guestionnaire designed for lower immersive media like textual narrative. It is reasonable to
consider that presence can be compared only within a same immersive class. However, we
suggest that researchers should take an effort towards finding solutions for measuring presence
objectively over different immersive classes as well, or explore whether it is in fact possible.
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This is one of the reasons why we did a physiological analysis comparing the heart rates during
game and story (which will be explained in the sectio#.1.4.3 below)

Remark: Both questionnaires gve comparable scores for presencend show a positive
correlation among individual responses (r = 0.48%yvplue= 0.0083)
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Figure 48: Scatter plot showing positive correlation for presence scores PQ vs.SUSQuestionnaire

[source: author]

(r=0.481, pvalue=0.0083

Schematic Representation on Reality- Presence Map

Here we can see how the presence scores could be represented on the Reditysence Map.
The map couldbe used to visually examine and compare different experiences of MediR and

the presence they evoke. For instance, Figure 49 we compared presence evoked by the game
based on the scores obtained from PQ and SU&e presence scores were within a scale of 0 to
7, for which we considered 0 as no experience of EP and 7 as an experience of Optimum Virtual

Presence, in order to represent them on the map.
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PQ: m =4.76 out of 7 (67.9%)
SUS: m 4.14 out of 7 69.1%)

Figure 49: Evoked Presence and
corresponding Evoked Reality for the
game, represented on the Reality
Presence Mapsource: author]

Here is an example of how the presence scores could be compared on the Re#itysence Map
with respect to individual subjective qualities. For instance, ifFigure 50 we compared presence
evoked in the minds of subjects who played games regularly, to those of who did not. The scores
showed that nongamers experienced lower level of presence, both in PQ and SUS. Although
perceptual immersion was the same for all subjest the acquaintance with the interactive
interface made a difference. We deduced that among ngamers, adapting to the interface
created shifts in attention leading to breaks in presence.

Gamers (avg.) = 4.58
Non-Gamers (avg.) = 4.29

PQ: m = 491 (gamrs) anc
4.58 (non-gamers)
SUS: m = 425 (gamers) ai

4 (non-gamers)

Figure 50: EvokedPresencein Gamers vs
Non-Gamers according to PQ and S
presence scoressource: author]

Remarks: Presence can be visually represented on Redfitgsence Map, to denote the position of
ER.However, presence measurement techniques need to be designed to accommodate different
forms of media.
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4.1.4.3 Physiological Response and Comparison

In order to analyse presence across different levels of immersive media, we require an objective
method, which can be used under deferent media conditions. So, we decided to compare
physiological responses; especially changes in heart rate due to emotional arousal. The
participants were under the age group 20 to 50 years old, and thus we can consider their
average resting heart rate to be 7®@pm (60-80 bpm) (Heart.org, 2012).

We observed that the average heart rate during game was clearly higher compared to the story
(Figure 51). This appears to be natural as the game had strong graphic elements and sound
effects to support the total effect of the scenario presented. Although it was noticeable that story
had a lower average heart rate, for each participant there were higher peaks at certain points in
the narrative, similar to the game. We can see the average heart rates with their respective
ranges for the game and story ifFigure 52. This mplies that it is not just the external Perceptual
lllusion that contributes to the overall Evoked Reality. If textual narrative can evoke a strong
internal Perceptual lllusion (triggering vivid mental imagery experiences), along with
associated Psychologtal lllusion (targeting powerful emotional responses), the resulting
Evoked Reality can be exceptionally strong.

Average Heart Rate (Game vs. Average Heart Rate & Range
Story) (Game vs. Story)
120 120
100 100
€
g8 80 - —r 80
(]
g 60 60
8 40 40
I
20 Game === Story 20
0 0 ; .
1 5 9 13 17 21 25 29 Game Story

Figure 52: Averageheart rate with Range (Gam
VS. Story)[source: author]
(Average resting heart rate denoted at 70 bmp)

Figure 51: Average heart rate of the participants
(Game vs. Story)source: author]

Remarks: Higher levels of perceptual immersion can evoke higher levels of arousal, which may in
turn affect presence. However, strorRerceptual lllusioncan be evoked internally as well, which
along with a strongPsychological Illusion, can induce a powerful Evdkeeality.
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4.1.5 Inferences and Summary of Results
4.1.5.1 Every Media Evokes Reality

ER Questionnaires helped us examine the illusion of reality evoked in a video game as well as a
short story. In both game and story, the ER questionnaire shows comparable scorfes
combined Perceptual lllusion. It supports our argument thatdifferent kinds of media, including
textual narratives evoke illusion of reality.We also observed thatMedia-ER evoke not just an
illusion of space but an illusion of time as well. It strengthens our concept that Evoked reality is
a combined spatiotemporal illusion of reality. Physiological analysis showed that higher levels

of perceptual immersion can evoke higher levels of arousal, which may in turn affect presence.
However, even in lower perceptual immersion media like narratives, strond?erceptual Illusion

can be evoked internally, which along with strong Psychological lllusigrcan induce powerful
Evoked Reality.

4.1.5.2 Presence Measurement and Future Possibilities

Presence is an extremely subjective experience and it is noticeable in the individual responses
as well. Both thequestionnaires PQ and SUS ga comparable scores for overalpresence, and
show a positive correlation among responses of each individualVith the help of these presece
guestionnaires, EP can be visually represented on RealiBresence Map, to denote the position
of ER. Although, these questionnaires seem useful, they are designed for media that fall under
higher immersion classes, like VR. S@resence measurement techniques need to be further
explored and designed to accommodate different forms of medi&oncluding remarks on this
experiment (as well as the next experiment), its significance and future scope are given in the
Section 4.3. below.

RESUME DU CHAPITRE.2 : EXPERIENCH
LA PRESENCE EN REALITE MEBEVOQUEE

Au cours dece travail de recherche, nous avons réalisguelques expériencegqui peuvent étre
classéesen deux parties: I'expérience-l sur la MediaERet I'expérience2 sur la SelfER.
L'expérience-1, qui constitue un ensemble détaillé'expérimentations baséessur la MediaERa
été menée aux Artet Métiers ParisTechgn France et a porté sur I'étude et la comparaison des
expériencesde la présenceentre les mondes virtuelsévoqués parun jeu vidéo (audio-visuel et
interactif) et une nouvelle(simple narration textuelle).

Contexte

Le sentiment de présence en Réalit¢é Media-Evoquée (RV et différents supports de
communication) est déja établi.La présencedans les jeux vidéoa toujours été comparéea la
présencedans les expériences dedalité virtuelle (cf Geslinet al., 2011; Richir et al., 2011). Dans
cette étude, nous établissons que la présenqeut étre expérimentéedans les médiasa des
niveaux inférieurs de I'immersion perceptive ; cependant,elle ne peut pasétre aussi forte que
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dans le cas de I&RV. C'est ce qu'avait identifiéBiocca (2003) en introduisant le concept de
«Book Problem» (le probléme du livre)Commentpeut-on expliquer notre expérience dusens

de la présence, alors méme que o8 lisonsun livre ?Les raisons pour lesquelles noupouvons
considérer le livre comme relevant dela Media-ER ont été discutées plus tot (dans le dernier
chapitre). Nous pensons que l&Réalité Narrative Evoquéedoit étre classée dandes médiasER.
Enfait, il y a des similitudes dand'expérience de la présencdorsqu'il est question de n’importe

guel média, mais I'analyse se complique quand les classes d'équivalence associées au concept
d'immersion auxquelles on a affaire sont différentegSlater, 20M). L'expérience n° 1 met en
lumiére ce dernier aspect.

Problématiques de Recherche

Les problématiques derecherche principales auxquellesnous avons tenté derépondre dans
cette expériencesont les suivantes:

1. Est-ce quetous les médiag(en particulier ceuxayant un niveaud'immersion faible) évoquent
une illusion de la réalité?

2. Comment pouvonsnous étudier et comparer la Présencdvoquée parles différents médiasa
l'aide dela Reality-Presence Map (Carte Réalitprésence)?

3. Comment les donnéegphysiologiques peuvent-elles contribuer a lacompréhension et a la
comparaisonde la Présencé&voquée parces différents types deMedia- ER?

Par ailleurs, nous avons analysé'efficacité des questionnaires sur laprésenceen comparant
leurs résultats. Pour ce qui estde l'expérience se rapportant au jeu, nous avons également
examiné si lesconnaissances antérieuressur l'interfacage ou sur l'interaction peuvent affecter
la présencedans I'environnement virtuel d'un nouveau jeu. Les expériencesnt été menéesde
telle fagcon que I'on pouvait étudier ces problématiques de recherchesans cherchera obtenir
une réponsespécifique.Cesexpériences ont été réaliséeavec l'aided'un collegueintéressé par
I'étude des aspects émotionnels eattentionnels de la présence €n particulier dans la Réalité
Evoquéedu jeu ou GameER).

Procédure Expérimentale

Pendant toutel' expérience les participants ont été en présence de deux typeke médias :

1. Réalité Evoquée du JeuMedia-ER. Audievisuel et interactif) : Pour cette épreuve du jeu
vidéo de survie et d’horreur appelé Amnésia: The Dark Descenp, nous avons choisi I'angle de
la premiere personne;

2. Réalité Narrative Evoquée (Media-ER, narration textuelle} Unecourte histoire d'horreur en
francgais intitulée «<Boum Boum Boum» a été choisie pour cette épreuviés’agit d'un récit de 3
pages a la premiére personne.

Dans les deuxcas, legarticipants ont eu aexpérimenter les médiasdans les mémes conditions
Le contexte d'expérimentationprésentait un affichage detrois écrans accompagnés de casques
pour l'expérience de jeu Le centre de I'écrana été utilisé pourle récit, avec un texte en noir sur
blanc (voir Figure 32 et Figure 33). Outre I'écran et le casque les participants étaient munis
d’'un clavier et d’'une sourispour l'interaction, des instructions pour le jeu etd’'un oxymétre de
pouls sans fil pourenregistrer les donnéesphysiologiques fréquence cardiaque etespiration)
(cf Figure 34). L'installation expérimentale a été conge de telle maniéreque I'expérimentateur
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a pu observerles réactions des participantgpendant les expériencessans étre vuAu cours des
épreuves, toutes les lumiérexttaient éteintes et seuls lesécrans d'affichageétaient visibles

pour les participants. Ainsi, nous avons pu suivrdes réponses physiologiquesen temps réel(cf

Figure 35). La salle d'expérimentation a été utilisée pour les taches principales et les
participants répondaient aux questionnaires dans une autre salle (contiguila salle principale).
Les participants ont entierement subil'expérience a l'intérieur de lachambre noire, de facon a
minimiser les distractions visuelles etils portaient un casqueafin de réduire les distractions

audio externes

Les différentes étapes déa procédure expérimentale sont les suivantes

Etape 1:Lesparticipants ont été invités arépondre a des questionnairesavant que les épreuves
ne commencent (endehors de lasalle d'expérimentation). Les questionnaires comprenaient :
des informations générales I'expérience de jeuet un questionnaire de tendances immersives
(ITQ) (Witmer and Singer, 1998)

Pour la premiére épreuve(le jeu), il y avait2 étapesdans le protocole d’expérimentation :
Etape 2 L'expériencede jeu dans lasalle d'expérimentation. Les participants ont été invités a
lire les instructions sur le jeu, pour bien comprendre les interactions possibles (cf Figure&6).
L'oxymetre de poulsa étéconnecté da main droite. Quand ils étaientpréts a commencer ils ont
été invités a porter le casqueet les lumiéresse sont éteintes (cfrigure 37). Chaque fois qu'ils
ont atteint un stade particulier dansle jeu, on leur a demandéd’arréter.

Etape 3 Les participants ont été invités a répondre a des questionnaires
répartition/affectation de I'attenti on, questionnaire sur la présence(PQ) (Witmer and Singer,
1998), questionnaire SlaterUsoh-Steed (SUS) (Slater et al.,, 19948t questionnaire sur la
Réalité Evoquéden dehors de lasalle d'expérimentation).

Pour la deuxiéme épreuvéla nouvelle a lire)il y avait 2 étapes également :

Etape 4 L'expériencedu récit dansla salle d'expérimentation.Les participants étaientdans la
méme configuration quel’épreuve de jeu, mais seul I'écran central étadactif (il affichait le texte
de la nouvelld. L'oxymétre de poulsa été connecté etls portaient un casquepour réduire les
bruits extérieurs. On leur a demandéle lire entierement la nouvelle (de 3 pages)

Etape 5 Les participants ont étéinvités a répondreau questionnairesur la Réalité Evoquéden
dehors de lasalle d'expérimentation).

Les Participants : Pour chaque épreuve,l y avait 29 sujets (21 hommes et 8 femme} a
participer a lI'expérience. D'apres les informationsque les participantsnous ont fournies nous
avons répertorié 16 (55,2%) joueurs réguliers (qui jouent aux jeux vidéo3 heures ouplus par
semainé, 13 (44,8%) non-joueurs (qui jouent moins de 3heures par semaine owne jouent pas
du tout). Comme tous les participantstaient francophones, les dialoguedu jeu, la nouvelle et
tous les questionnaires étaient en francais lls n'avaient aucune connaissanceales objectifs
principaux de notre étude, ils savaient seulement que I'expérience était liéeix médias.

Analyse et Synthése des Résultats

Les questionnairessur la ERnous ont aidés &tudier l'illusion de la Réalité Evoquéeau travers
d'un jeu vidéo et d'une nouvelle.Que ce soit dans le jeu ou la nouvelle, le questionnaiEeR
montre des résultats comparables pouf lllusion Perceptive combinée Il appuie notre argument
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selon lequelles différents types demédias, y comprisles récits,évoquentl'illusion de la réalité.

Nous avons également observ@ue la MediaER évoquenon seulementlillusion de I'espace,
mais égalementlillusion de temps. Cela renforce notreidée que la Réalité Evoquéeest une

illusion a la fois spatiale et €émporelle de la réalité. L’analyse physiologiquea montré quedes

niveaux plus élevésde l'immersion perceptive peuvent évoquer des niveaux plus élevés
d'excitation, qui peuvent a leur tour affecter laprésence.Cependant, méme danses médias
d'immersion perceptive inférieure comme des récits, une lllusion Perceptive forte peut étre

évoquée en interne, ce qui, aved'lllusion Psycholagique de forte intensité, peut induire une

Réalité Evoquée puissante.

Le fait que la présence soit unexpérience extrémementsubjective a été relevé dans les
réponses individuelles Les deuxquestionnaires PQet SUSnt donné des résultatscomparables

pour la présence globaleet montrent une corrélation positive entre les réponsesde chaque
individu. A l'aide de cesquestionnaires de présence la EP peut étraeprésentée visuellement
sur la Reality-Presence Map (La Carte Réaliérésence)pour indiquer la position dela ER Bien

gue cesguestionnaires semblent utiles,ils sont destinésaux médiasqui relévent de catégories

d'immersion supérieure, comme la réalité virtuelle. Ainsi,les techniques de mesurede la

présence doiventétre approfondieset congues pour envisagedifférents types de médias

Conclusion : Expérience 1

Nous avons développé troigquestions principales de rechercheet nous avons puy répondre

avec nos expérimentations

1. Oui, les médias ayant un faible nivead'immersion (méme une narration simple) peuvent

induire une expérience dela Réalité EvoquéeNous avons vuque, malgrél'absence d'immersion
perceptive dans les médiascomme les récits, il est possible d'induire une forte Illusion

Perceptive interne. Cecia été particulierement visible dans lesimages qui étaientrecrééesa

partir de la mémoire aprés que lessujets aient passé I'épreuve dia nouvelle. Il était intéressant

de remarquer les similitudes dans la représentationvisuelle et les éléments visuelsce qui nous
a donnéune idéequant a leur expérience concernant llllusion Perceptive interne. Le contenu
(de genre, de style, de détails, etc.) et le contexte (environnemephysique, moment de la
journée, intention, etc.) jouent un réle trésimportant dans ces médiasa des niveaux inférieurs
de l'immersion perceptive, afin d'évoquer de plus fortes lllusions Perceptives et Psychologiques
Il a également étéobservé queles MediaER évoquaientune illusion d'espace et deemps, ce qui
renforce notre idée quela RéalitéEvoquée est undllusion spatio-temporelle de la réalité.

2. Les questionnairessur la présencepeuvent donnerune idée simplesur la Présence Evoquée
(EP) par un systémequi peut étre représenté visuellement sur la Reality-PresenceMap (La
Carte RéalitéPrésence) Nous pouvonsindiquer la position exacte de la ERen fonction du
résultat obtenu de la présenceget observer a quelle distanceelle se trouve par rapporta la
réalité primaire. Si elle est prochedu pdle extréme: la Reéalité Simuléeindique que le systeme
est efficace en évoquantine illusion de la réalité forte. Maisles questionnairessur la présence
existants sontessentiellementdestinés a la réalité virtuelle et aux médias qui lui sont associés
Par conséquentjl est nécessaire d’avoir recours a deeilleures techniques de mesuregpouvant
intégrer les expériences de la présencedans l'analyse de différents types de médiasavec
différents niveaux d'immersion. C'estla raison pour laquellenous avons analysé leslonnées
physiologiquesdans le cas dyeu et de la nouvelle
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3. Les changements physiologiquepeuvent en effetnous aider acomparer la présenceévoquée
par différents types deMedia-ER Il n'était pas surprenant d’observer une augmentation de la
fréquence cardiaqueau cours del'expérience de jeulLe jeu, diffusé dans une piéce sombre, était
trés réaliste avec desgraphismes en 3Dtroublants et le soutien audio. Il est intéressant de
constater que, dans les mémes conditions d’expérimentatiote récit du méme genre(mais sans
aucun accompagnementvisuel ni audio) a évoqué uneER forte qui a été a l'origine d’'une
accélération du rythme cardiaquelors d'événementsspécifiques dansl'histoire . Bien queles
fréquences cardiaque<levéesne fussent pas comparables a celles de I'expérience de jeu, nous
avons observé des déviations considérablgsar rapport a la fréquence cardiague moyenne au
repos. Les analysesde la ERet de llllusion Perceptive, évoquéependant le jeu et la nouvelle
vont également dans ce sens.

Significations et Perspectives

Chaquemédia évoque uneillusion de la réalité, y compris ceux caractérisés par des formes plus
faibles dimmersion perceptive. Il se trouve que beaucoup de chercheurs s’accordentdassus
(Burch, 1979; Gerrig, 1993; Lombard and Ditton, 1997; Schubert and Crusius, 2002; Biocca,
2003; Buckner and Carroll, 2007) Mais nous avons été en mesure de remettre en cause le
concept commun a certains chercheursle la réalité virtuelle selon lequel la présence n'est
possible que dansdes formes supérieures demédias commela RV. En outre, nous avons
observé commentla Reality-Presence Map (La Carte Réali@résence) peut aidedans I'analyse
dela présence et de la comparaison desédias par lareprésentation schématiquede laERet la
EP. La détermination de la position de laER peut aider différentes entreprisesa décider
l'efficacité d'un médiade communicationou d'un systéme de réalité virtuelle A I'avenir, avecles
améliorations technologiques la ER dans les systemes aéalité virtuelle va progressivement
devenir de plus enplus proche de laRéalité Simulée Par conséquent laReality-Presence Map
(La Carte RéalitéPrésence) peut aider a étudier notre conscienceet a réglementer ou a
contréler les niveaux d'expériencedes médiaspour différents groupes depersonnes ayant tous
types de problémes cognitifs

Ces expériencesnt permis de validercertaines hypothésessur la ER Cependantnous pensons
gu'il est possible de pousser plus loin encore ces recherches si I'on veut mieux comprendre
I'expérience des ER dans nos esprits.Comment pouvonsnous mesurer la présencedans les
formes inférieures de médias (sansimmersion visuelle ou audio, ni interactivité ) comme les
récits lus ou entendus? On pourrait développer un questionnairesur la présencegénérique ou
d’autres technigues de mesurajui peuvent aider acomparer la présence dans les médiaavec
l'immersion inférieure et supérieure. Cela nécessitaine étude plus approfondie de nombreux
tests et I'analyse desréponses Les techniques de mesureomme la conductance de la peawu
'EEGpeuvent aider a définirla mesure de laprésence sur des niveauxiimmersion différents.
Par ailleurs, il n'existe actuellementaucune technique de mesuredédiéea laprésencede la Self
ER bien qu'on trouve un travail de rechercheénorme sur la compréhension dela SelfER en
général. C'est I'une des raisons pour lesquelles nous avons essayguelques technigues
objectivespour étudier la SelfER ('imageriementale en particulier) dans I'expérience2.
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4.2 EXPERIMENT 2 PRESENCE IN SEHEVOKED REALITY

Presence in SelER is seldom well explored. To objectively study and demonstrate that
presence can be experienced in SR as well, an experiment on mental imagery was
conducted (when no mediation was experienced). Studies on mental imagery already confirm
that we can evoke objects and spaces in our minds intuitively without the help of any immediate
external mediation whatsoever and even interact with them temporally. In this experiment,
verbal expressions, physical movements and gestures were studied, that were exhibited during
mental imagery experiences of different subjects in two scenariosa-guiding task and a mental
walk exercise. A ‘protocol analysis’ was performed followed by analysis of time taken and
mapping of the physical movements during the mental imagery experience. The results of the
experiments evidently point to this spatiotemporal phenomenon of experiencing presence. It
also helpedus understand how the sense of presence in mental imagery is strongly comparable
to the strong sense of presence evoked in virtual reality. This experiment was conducted under
the guidance of Prof. Uday Athavankar of IIT Bombay, India.

4.2.1 Background

It is obvious that the easiestway to examine mental imagery is through ‘introspection’. But
research on mental imagery required objective methods of analysis to support its evidence. It
indeed took many years for researchers to come up with a method, which Kosslyn (198%lled
‘the quantification of introspection’. This method attempted to externalize mental events and
tried to detect and measure the behavioural consequences, often in terms of performance time
of internal processing. One of the best examples in thdirection was Shepard and Metzlels
(1971) experiment on the mental rotation of geometric shapes. Presently mental imagery is
studied extensively, through various methods of externalization of mental activities. One such
method is protocol analysis with the help of thinking aloud process where the externalization is
through real time verbal expressions and associated physical gestures and movements.

This attempt was to study the sense of presence in mental imagery. To begin with, Athavankar
et al. (2008) had earlier found the evidence of a sense of presence in mental imagery in the
experiments conducted with blindfolded architects. Although the objectives of these
experiments were to explore design possibilities, the evidence of presence in the selfoked
space was very clear (Athavankar et al., 2000; Athavankar and Mukherjee, 2003; Athavankar et
al., 2008) It was observed that, even though the architects used different strategies as part of
their design process, they remained immersed in the (simultaneously being designed) mentally
evoked spaces. They acted in the mental space with certain similarities corresponding to the
physical world. Those experiments on blindfolded architects also became a motivation for this
experiment, to study how people experienced mental imagery (in a noglesign situation), with
their sense of presence as our primary focus. In this experiment, light is thrown on the
experience of presence in voluntarily evoked mental imagery in particular.
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4.2.2 Analyzing Presence

As mentioned earlier, analysing and measuring the sense mfesence is still an orgoing debate,

in the field of virtual reality (Slater, 2003; 2009) With respect to MediaER, different
guedionnaires have been proposedin order to break down this subjective experience into
parameters that can be evaluated objgively (Witmer and Singer, 1998; Slater, 1999; Slater et
al., 2003) However, when it comes to mental imagery, the analysis has always been through
introspection. With growing interests in the field of mental imagery, experiments were devised
to study the properties of mental processes objectively through behaviour analysis (Austin and
Delaney, 1998)or the process of thinking aloud (Ericsson and Simon, 1980; 1987)n this
experiment a verbal descriptive task was chosen, thus ensuring availability of protocols and
later used ‘protocol analysis’ as the objective method of evaluation. Its effectiveness has already
been seen in previous experiments conducted on designers and architects (Suwa and Tversky,
1997; Suwa et al., 1998)

Studies show that although matal transformations could involve the visual system, the
operations may perhaps be guided by inputs from the motor system as wetidrtainly in some
situations, according toZacks (2008), and thusit may not be difficult to convert them into
corresponding physical movements (Kosslyn, 1994; Annett, 1995; Wohischlager, 1998)
Findings from the neurophysiological experiments that monitored the neural activity in the
parietal cortex also suggest that mental transformations may be preceded by motor intentions
ahead of the actual transformatioms (Reisberg and Logie, 1993)

According to Athavankar (1999), the gestures give an impression of naturally complementing
the architect’'s development and manifestation of the spatial ideas in the mind and the
production of these gestures do not need any overt attention. Study of gestures and movements
along with verbal transcriptions took protocol analysis method one step further, helping in the
efficient mapping of various elements of mentally evoked spacéAthavankar et al., 2008)

4.2.3 Research Questions
The two main questions that were addressed in this experiment are:

1. Does one experience a ‘sense of presence’ in mental imagery?
2. Can this sense of presence be objectively identified by analysing verbal expressions, gestures
and movements?

The experiment concentrated particularly on imagery spaces evoked from memory, i.e.thout
involving design requirements (since the sense of presence in imagery that is continuously
being designed is ratherevident in previous blindfolded architects’ experiments). While
answering these questions through protocol analysis, few additional objective methods to study
presence are also put forward. Timalistance correlations and mapping of physical movements
were used to explore the externalized aspects of mental imagery in order to effectively confirm
the mental activities and the associated sense of presence (which will be explained in 4.2.5
below).
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4.2.4 Experimental Procedure

Problem Statement

At first it seemed simple, that we could induce the sense of presence in the participants’ minds
by making them imagine spaces mentally. But as it is an introspective process, to objectively
study its properties, the experiment had to be designed appropriately. We chose to have two
scenarios for the experiments -direct and indirect tasks. The indirect task was designed to
observe how one would involuntarily place himself/herself in the mental imagery space and
interact with it, in order to perform a mental task. Although the direct task automaticd made
the participants experience mental imagery spaces from their own perspective, it was designed
in order to explore further the properties of their sense of presence.

Mental task

As we were interested in presence in particular, we chose tasks that would not necessarily
require creativity or design thinking. So we decided on ‘way finding’ as the means of indirectly
studying presence. It did not impose additional mental load on the participants and they could
rely principally on their long term memory. The tasks were defined as follows:

Experiment Scenariol - Guiding Task:“Your friend is at IDC Entrance, and you are at Nescafe
stall. Guide him on phone to reach Nescafe stall.”

The participants were asked to guide a friend verbally on mobile phon&om point A to B, while
they were themselves at point B. The locations of IDC (commonly used abbreviation of
Industrial Design Centre of IIT Bombay) and Nescafe stall were well known to the participants,
which were point A and B respectively.

Experiment Scenario? - Mental Walk: “Imagine that you are at the IDC entrance, and you have
to reach Nescafe stall. You have to think aloud your experience while doing so.”
Each patrticipant was asked to think aloud during the second scenario.

In both cases the subjects were blindfolded in order to completely depend on their mental
imagery and have minimum interference from external perception during the mental tasks. In
both cases they were physically in the experiment hall and had enough space to move around.
To be more objective the order of the two tasks were alternatively changed with each
subsequent participant.

Experimental Setup

For both the scenarios, there were mainly 3 stages in the experiment process:

Stage 1:The task was given to the participant in wiing. They were asked to recall the task
once, just before the experiment started.

Stage 2:In the hall, they were given the freedom to choose where to stand and to orient
themselves however they preferred to, before starting the experiment. As soon as thdid so,
they were blindfolded.

Stage 3They were cued to begin the task. From beginning to the end of the task, Stage 3 session
was recorded on video for transcription of verbal expressions and study of gestures and
movements.
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Figure 53: Experimental Setup -Blindfolded subject on the grid floor of the experiment halisource: author]

Apart from blindfolding them to cut off external visual perception, the hall chosen for the
experiment was also sound proof to allow them to better focus on their mental activities.
Athavankar et al. (2000) showed that allowing physical movement provided omprehensive
data for comparative analysis and helped towards better insight into the mental processes of
the blindfolded subjects. Before the task the subjects were given the choice to orient themselves
however they wanted and to choose a point to stand. In case they preferred to move around
during the experiment (Scenario2), the floor was marked with grids of 50cm by 50cm size, to
map their physical movements Figure 53). After Stage 3, informal posexperiment discussions
also took place, which in fact helped us clarify certain aspects of their m@l imagery
experiences. Although such clarifications are introspective and subjective, they were used only
to compare the remarks with what we could objectively deduct from the transcripts and videos.

Subjects

For each task, there were eight subjects (five male and three female) who participated in the
experiment. All the participants had a fair knowledge of the locations mentioned in the tasks
and had often been using the given route. So the route they took was already available in their
memory to be spontaneously evoked in the mind. They had no knowledge of tipeimary
objectives of our studyand only knew that the experiments were regarding mental imagery.

Protocol Analysis

Protocol analysis has now come to be an effective method of analysis through transcription of
verbal data. As its effectiveness is evident in various experiments relating to mental imagery
and blindfolded architects experiments, we considered it for our primary method of analysis. As
we had an indirect scenario for assessment of presence, we believed that the contents of the
protocols (from the externalised think aloud data) would help us decode the various elements
they encounteredduring the imagery experience. From the recorded video&Stage 3 sessions)
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data was later transcribed and logged in excel sheets for analysis. The information was
organized in a tabular form wder - Timestamp, Transcripts (Verbal Data), Gestures and
Movements (Physical Data). Part samples can be seen in Table.2 and 4 in section 4. In the case of
both Scenariol and 2, the transcriptions led us to two major information categories Verbal
Expressions’ and ‘Physical Expressions’. These two categories together helped us map the
elements of the mental space.

Mapping the Mental Space

While verbal data provided direct information on various aspects such as seaidbsitioning and
evoked space in the mental imagery of the subjects, physical movements and gestures helped us
in comparing and analysing those. The role of movements and gestures in understanding
thinking processes is clearly demonstrated in Athavankarl©99). In the case of Scenari@; the
grids on the floor helped us plot outlines of the physical movements made by the participants
with respect to their mental movements. In the case of Scenarih- as there were no (or
inconsiderable) physical changes in positions we had to rely on verbal dasand gestures (with
orientation) for the analysis. The verbalization was found to be selective as the tasks were
movement based and time bound. So apart from comparison, movements and gestures either
confirmed what was described or gave clues to additionahformation which was not evident in

the verbal data. Especially aspects like orientation, point of view and sgibsitioning in the
mental imagery became simpler to study though corresponding physical movements and
gestures.

4.2.,5 Results and Analysis
4.2.5.1 Scenario-1: Guiding Task
Protocol Analysis

As mentioned earlier, based on the analysis method the protocols were classified into two main
information categories - ‘Verbal Expressions’ and ‘Physical Expressions’. Both were transcribed
from the videos so as to analyse them with their simultaneity in time. Verbal Expressions were
divided into the sub categories Body and External Space. Physical Expressions were divided
into the sub categories -Orientation and Gestures. The sub categories were further broken
down into different codes (denoting various elements of mental imagery), which would help us
point towards the sense of spatial presence. The information categories, sub categories, codes
and the examples found in the protocols that led to different elements of mental imagery can be
seen onTable 4.

Information Categories (Scenario- 1)

Analysis Sub Codes Examples of phrases in protocols a
Method Category (Elements of Mental Imagery) | evidence
Position You arlelz at the", "you are facing", "you
Verbal come to
. Body . T —
Expressions . cross the", "keep following", "cut
Action N
through
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External
Space

Direction "straight up ahead" "ahead of you"
Orientation "just turn left", "take a right",

Distance "a little descend”, "flight of foursteps"
Specific Location / Space /| "P.C. Saxena auditorium”, "Victo
Building Menezes centre”

Elements / Things "building”, "an arch", "walkway", "trees"

Relative position of elements
with respect to other elements

"below the pavement”, "adjacentto",
"beside you", " on your right

hand side"

above it",

Properties

"narrow path", "kacha path", "parallel

roads", "array of trees"

Visual Sense

"you'll see"”, "you find", "can you see
me?"

Physical
Expressions

Orientation

Rotation / Orientation with
respect to cognitive map

Left hand points to the left direction |
Both hands point right showing the turn|
Head turns slightly to the left | Moves
left hand to indicate left turn

Gestures

SelfPosition

Right hands points to front twice when
saying "further" | Both hands point front
down, when suggesting "at the entrance]
| Although hands crossed, right hand
moves to point down twice when saying
"on the entrance"

Relative position of elements
with respect to selfposition

Left hand pointsto the left when saying
"auditorium” | Both hands show the
shape of an arch above the head
Thumbs point to right and left

Shapes and forms of elements

Both hands show the shape of a circl
when saying "tree" | Right hand has ¢
sloping down gesture |Both hands make
the shape similar to a sloping roof.

Direction

Both hands stretch pointing front but
are close together when sayingd
'‘between” | Both hands point front twice
when saying "further" | Hands move in a
curved manner.

Table 4: Information categories, sub categories and examples in protocols for Scenarigsdurce: author]

In the case of Scenarid-, verbal data was comparatively difficult to be analysed, as the sense of
presence was to be detected indirectly. Although certain aspects of verbal data provided direct
references to the locations and movements in the imagery, it was initially unclear how they
perceived it in the mind’s eye. But as we started studying gestures simultaneously with verbal
data, the way they positioned themselves in the mental imagery became clearer to us. Mainly

two strategies were observed in guiding techniques:
- The participant guided the friend in real time, through every point between starting and the
ending locations;
- The participant guided the friend such that after his guidance, the friend would take that route.
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Indication of Presence

The Scenariel was indeed more thought provoking, as even a simple task like guiding a person
led to indication of presence in mental imagery space. As the task was to help another person,
the pronouns used throughout were in second person singular ‘you’. However by caefully
analyzing the gestures and upper body movements with respect to verbal data, we found that
the (guiding) participants naturally put themselves in the (guided) friend’'s perspective. For
instance we can see iTable 5 that the participant says “So after you turn left you... have to turn
right, you have...”. Although he uses the term ‘you’ as addressing to another person, the
corresponding gestures clearly indicate his mental position and orientation. This was detected
prominently when turns were to be decided, as orientation became simpler by doing so. This
experience was also confirmed from the post experiment discussions with the participants.

Initial orientation was their first concern, so that they established a reference point for the
friend to begin. When they asked the friend to orient, gesture analysis showed that they
mentally oriented themselves from the friend’s perspective at the starting point (even though
the task given had placed the participant at the end point).

Since the task was to guide, there were constant references to landmarks in the verbal data with
comparatively less number of detailed references to objects that would hawappeared on the
route. Although they did not physically move, it was noticed that whenever they reached a point
where a turn was required, their hand gestures or head movements indicated the direction. And
after they took the turn their point of view intuitively took that direction in such a way that the
same direction which was few seconds ago to their left or right, became straight ahead. It shows
that the spatial imagery was constantly updating in order to give the illusion of movement.
While they did not take steps to physically move, the imagery was moving (towards them) and
rotating accordingly (similar to a first-person video game view, or a virtual reality CAVE system
with joystick for movement controls).

Another interesting aspect was the involuntary shifting of perspective. Some participants
remembered that in the task they are standing at the end point, while some forgot about it in the
process. Those participants who remembered that, mentioned about it when their friend
reached the end locationFor instance, one of the participants who guided his friend in real
time, instantaneously shifted his point of view from the friends position to his supposed
position, the moment his friend reached the end point. As we can seeTiable 5, it is clear that
till 00:03:42 all his hand gestures corresponded to the friend’s point of view and the next
moment they switched indicating a point of view exactly opposite to the previous one. It
illustrates how one’s spatial presence in mental imagery could shift swiftly the point of view,
corresponding to task at hand.

Timestamp | Transcripts (Verbal Data) Gestures and Movements (Physical Data)
88822: So afteryou turn left you... Left hand points to the left.

00:03:36

00:03:37 have to turn right, you have... ten step¢ Right hand points to the right, then front,
00:03:38 ahead ofyou...you just turn right... and then right again.

00:03:39
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00:03:40

00:03:41 Both hands make the shape similar to &

00-03-42 and you will see this Nescafe... sloping roof.

00:03:43 probably I'll be there waving my hand, can

00-03-44 yOU seeme? Waves right hand.

Chin lifts up a little.
00:03:45

00:03:46 OK

Hands make a 'calling towards' action.

00:03:47 great, great come.

Table 5: Section of protocols of Participantl in Scenariel, showing the shift in point of view[source:
author]

Time and Distance

In addition to studying the protocols, we looked into the time taken by the participants for
different segments of the mental task. We compared the time taken by them, to the average time
that one would take to walk (at constant speed) from the starting location to the final location in
the real world scenario. To analyse the time intervals, two main intermediate landmark points
were identified (from the protocols) depending on the locations that every participant had
mentioned.

It was interesting to find (as we can seé Figure 54) that the time taken by them to mentally go
through each part of the route correlated with the average real world time. To confirm this, we
compared their speed of mental movement at the relevant intervals. The graph Figure 55
shows their speed, with the value of speed in the real world as 1. From the protocols, it was
clear that the guiding technique affected the time correspondingly. For instance, wherever the
mental speed seems to have slowed down (or the time intervals seemed longethe transcripts
showed that the verbal externalization was more at those points. However, this helped us
conclude that there was in fact a positive correlation between the time antthe distance taken
mentally to reach from one point to another. Althoughall the participants moved faster than the
average real world speed, depending on the amount of verbal data, the time intervals seem
consistent with the intervals in average real world time (Pearson correlation coefficient
between average time taken to reach the landmarks during Physical Walk and Guiding Task r =
0.999, p = 0.010).

Figure 54: Graph showing the time taken to reach Figure 55: Graph showing the relative speed at &
the locations mentally (Scenariel) compared to locations in mental imagey (Scenariol) compared
the average time of walk in the real world scenario to average speed of walk in the real world scenaric
[source: author] (taken as 1)[source: author]
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Orientation Strategies

When the verbal expressions and the physical movements were correlated, two strategies
seemed to emerge. The participants pésrmed:

- Mental movement with physical orientation;

- Mental movement without physical orientation.
At times the participants naturally oriented themselves while imagining turns or pointing to
landmarks on their sides, while other times they did not move at all. They constantly shifted
between the two strategies. In both cases the gestures were very helpful in unravelling where
they were at a particular point of time. In some participants, there was hesitation in the use of
gestures at the beginning of the experiment. But as they became involved in the mental process,
gestures came out naturally. It was interesting to note that the participants who did not move,
or resisted in performing any hand gestures, unknowingly moved their upper body, or just their
headin different ways. These subtle movements also helped us detect where they were present
in the mental space during that time. Th supports the views ofKosslyn (1994) and Reisberg
and Logie (993) that the mental transformations may be preceded or guided by the motor
system.

4.2.5.2 Scenario-2: Mental Walk
Protocol Analysis

In this case, the main analysis methods remained same, while some subcategories differed.
Verbal Expressions were categorised intoBody (Self) and External Space. Physical Expressions
were categorised into -Movement, Orientation and Gestures. The sub categories were again
broken down into different codes representing the elements of mental imagery. The information
categories, sub categories, codes and the examples from the protocols can be se€rablz 6.

Information Categories (Scenario -2)
Analysis Sub Codes Examples of phrases in protocols a
Method Category (Elements of Mental Imagery) | evidence
Position "I am", up ah::‘ad , "tomy left", "I reach",
onto my right
. "getting down", "moving", "cut across",
Action "\Q/Jvallldri;l " ":Ntake the'\'”TIguse tlrJ1e" o
Body (Self) g ’
Direction "towards the", "through the", "along the"
Orientation facmg trle , "l take the left", "taking my
Verbal right turn
Expressions . "Near", "twenty meters", "a foot of
Distance won "
steps"”, "about some, one metre
Specific Location / Space /| "Echo Point", "Saxena Hall", "junction”
External Building "building"
Space . "pine trees", "ramp", "pavement”, "bull",
P Elements / Things ”pln ' S " ra.p" pav n !
cow dung", "chains
Relative position of elements| "inside the", "corridor in front of the
with respect to other elements | seminar hall", "trees on either side"
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. "a huge tree", "Concrete road", "beautifu
Properties o B
road", "greenery
Visual Sense "l see", "admiring the clouds"
Other Senses "loud music", "echo comes"

Physical
Expressions

Location

Takes two to three steps further | Moves
a little to the left

Movement Takes few steps ahead | Walks few step
Direction of movement straight | Walks few steps, in a curved
path
. . Rotation / Orientation with Takes  a Ieﬁ turn_ | Turns_ r.|ght
Orientation . Slowly turns right without mentioning
respect to cognitive map .
about it
SeltPosition hahdg point fdoyvn | Both palms open
pointing what's in front.
Left hand points to the left when saying
Relative position of elements| "from P.C. Saxena
with respect to selfposition Left hand points to the left when saying
"auditorium”
Both hands stretched out, above the
Gestures Shapes and forms oélements

head, indicate the shape of an arch.

Direction

Left hand indicates a left turn | Both
hands point forward
Slight rotation of head in the roll axis
towards the right.
Rotation of head in the roll axis towards
the left indicating the "left" edge.

Table 6: Information categories, sub categories and examples in protocols for Scenarigs2urce: author]

Figure 56: Example showing how the physical movements of Participast (in Scenario2) were mapped
with the help of transcripts and the floor grid[source: author]
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It was easier to analyse presence in this case, as the participants naturally evoked the mental
spaceto be experienced from their own perspective. The idea was to explore further the sense
of presence and thus this scenario seemed relevant. We found that while the participants
moved in the mental space, their corresponding physical movements occurred naally. We
believe that physical movements may have in fact helped them to navigate in the mental space
better and with ease of orientation. An example of how these physical movements
corresponding to the mental walk were mapped with the help of transcripts can be seen in
Figure 56 below. Here we can also see how the four major points (starting, intermediatel,
intermediate2 and ending points) were identified and marked on the route map.

Indication of Presence

In this scenario, it was rather simpler to study presence as the mental task given was quite
direct. As the task was to think aloud one’s own experience, it was natural that the verbal
expressions were in first person singular- ‘I am’, ‘my left’, ‘ahead of me’te (and very
occasionally generalizing it in first person plural “we’ or second person singular *you’). Before

the experiment started almost all the participants wanted to orient themselves in certain
directions. They knew that they will be blindfoldedand will have no idea of their physical
distances once the experiment starts. So, before beginning some of them chose to stand at the
end corners of the grid floor mentally calculating a quick vague path. Their movement strategies
in this scenario will bediscussed later.

As they thought aloud their experience, many additional interesting elements were noticed
which did not turn up in the first scenario. For instance two out of the eight participants
imagined sounds in addition to visual imagery. On evaluation we could see that aimty
imagery was a result of certain eventghat participants had previously experienced in their
everyday life, which were well embedded in the memory. Thus the autbry elements too
contributed to their sense of presence in mental imagery, although very specific to the
individual participants. At times the mental walk and the physical walk were so linked that
certain imagery details were involuntarily omitted in the verbal data, but were noticeable in the
physical movements. S@estures and movements played a great role in catching those missing
details. A simple example can be seen Trable 7.

Timestamp | Transcripts (Verbal Data) Gestures and Movements (Physical Data)

00:01:44 Keep walking and then suddenly you Slowly turns right without mentioning

00:01:45 see... about it.

00:01:46 . . . . :
this whole loud music... coming from Left hand points to theleft, when saying

00:01:47 o

00-01:48 the P.C. Saxena [auditorium]... "from the P.C. Saxena"

Table 7: Section of protocols of Participant3 in Scenarie2, showing how gestures and movements
complimented the missing verbal datasource: author]

(Here the verbal data lacked information on the turn, the direction of the turn and the location of a
building, but were deciphered by analysing gestures and movements).
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Time and Distance

On exploring the time aspects, this case also showed considerable correlations with time that
one would take in a real situation. As we can see kfigure 57, all the participants performed the
task faster than the average time to wii in the real world scenario. Although the time taken
was shorter than actual walk, it shows considerable correlations (Pearson correlation
coefficient between average time taken to reach the landmarks during Physical Walk and Mental
Walk r = 0.997, p = 0.045), which can as well be observed from their relative speed at different
landmark points (Figure 58). Similar to the previous experiment scenario guiding task), it was
noticed that the time intervals were longer when more verbal details were reported. Althought
might also show that the time intervals were affected by the ability of the participants to put
those details into right words while thinking aloud. This factor was quite consistently reflected
in the time taken to think aloud by each participant, in bth cases- Guiding Task and Mental
Walk (r = 0.541, p = 0.166). It was clear that their spatial attention was very much selective and
task related and irrelevant details were oftemot evoked at all. Moreover, we already found that
in order to maintain the speed of the mental movement and the corresponding physical
movements, they at times omitted verbal details (even a simple right or a left turn). Thus there
were certainly details that were in fact experienced in the mental imagery space, but weren'’t
verbally externalized due to their respective speeds. However, in this scenario, several of those
details were often noticeably reflected in the associated physical movements

Figure 57: Graph showing the time taken to reach Figure 58: Graph showing the relative speed at &
the locations mentally (Scenarie2) compared to locations in mental imagery (Scenarie?) compared
the average time of walk in the real world scenario to average speed of walk in the real world scenaric
[source: author] (taken as 1)[source: author]

Movement and Orientation Strategies

Even though it was a closed hall and was dewbif any clues of the location in the experiment
task, most of them tried to physically orient themselves with what they thought would be the
actual orientation. Participants who wished to move around chose to stand at one end of the
grid floor, so that they have enough space to do so. During the task, almost all the participants
moved physically, corresponding to their mental walk. Although a few did not intend to, they
ended up taking few steps at times as there was enough space to move around. There was also
one participant who did not move at all, but his upper body and head movements often
indicated directions and few properties of his mental spaceFigure 59 shows the physical
movements of all the participants mapped on the floor grid of the experiment hall.
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Figure 59: Physical movements of the participants in relation to their mental walksource: author]

So, in this case of mental walk scenario, three strategies seemed to evolve:
- Mental movement with corresponding physical movement and orientation;
- Mental movement with partial physical movement or orientation;
- Mental movement without any physical movement or orientation (although with faint
upper body responses)

One participant (Participant-b) adopted the third strategy and was consistent about it. The rest
of the participants seemed to adopt the first strategy quite consistently from the beginning to
the end. But on close observation we noticed that they shifted at times between first and second
strategies. Out of the rest seven participants, three of them (Participadt 7 and 8) were fairly
consistent in both movement and detailed orientation (thus consistent to the first stratgy but
rarely shifting to second strategy). The rest four of them although seemed to use first strategy,
only the major movements and orientations were performed (thus consistently shifting
between first and second strategy).

To study the physical movements corresponding to the mental task, we plotted them on a graph.
Figure 60 shows the actual path that one would take from point A (IDC) to point B (Ideafe). In
Figure 61 we can see the physical movements of each participamnith respect to their mental walk
(please note that the physical movements plotted on the grid floor were in fact extremely
disordered with different initial orientations, however in the figure they are arranged according
to their initial orientations facing the same direction to make it comprehensible for studying).
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Figure 60: Map showing the path Figure 61: Physical movements of the participants in relation to
that one would take from point A their mental walk (arranged according to the initial orientation)
(IDC) to reach point B (Nescafe stall) and their respective positions of the two intermediate landmark

and the two main landmark points points [source:author]
[source: author]

The intermediate points were also plotted with reference to the protocols. We can clearly see
correlations in the movements of participants. Although the scales of their movements differ
notably, we can’t deny their remarkable similarity with the actual path. As the experiment was
related to way finding, this plotting of movements turned out to be an excellent approach to
efficiently mapping and thus confirming to an extent the mental path they took during the task.

4.2.6 Inferences
4.2.6.1 Summary of Results

Analysing Protocols

Transcripts of verbal data provided rich information to be decoded, for the mental imagery to
be analysed. When analysis combined the information of gestures and movements, the
protocols made more sense and the properties of mental imagery (as seen above) became
remarkably clearer. Esgcially in the first indirect scenario, even though the participants used
second person singular expressions, we could observe how they experienced the imagery from
their perspectives and mentally where they were positioned or how they oriented themselves.

Analysing Time

When time intervals were analysed, it showed positive correlations between the mental events
and real events. For the comparison of time, average time to walk from point A to B was
calculated. The time intervals depended on the distance they travelled mentally and were
proportional to time intervals in a real situation. As discussed earlier, the time taken was surely
influenced by the details that were evoked during the mental events. It was evident from the
fact that when the verbal data ontained more details their speed of movement was reduced.
But this difference on speed of mental movement might also have been affected by the ability of
the person to put them into words during the think aloud process. It was found that so as to
maintain the task related speed certain details of the imagery space were occasionally omitted
as well.
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Mapping Movements

Although to experience mental imagery one need not make any physical movements, we
provided the participants with the opportunity to move if they preferred to. It turned out that
the physical movements came intuitively with respect to mental imagery without affecting the
imagery experience. It was noticed that when one moved in mental space without moving
physically, it still triggered certain subtle movements in the upper body and head. In most cases
the physical movements helped in the efficient orientation in the mental space. Plotting these
movements corresponding to the mental walk confirmed the genuineness of the path mentally
taken by them. It also provided insight into different orientation and movement strategies.

Along with visual imagery, hints of audio in imagery were also detected in certain participants
at very specific points during their mental walk (Scenariad?). Even the directions from which
the sounds originated were observed. In the previous experiments on blindfold architects
(Athavankar et al., 2008) we noticed that although their mental imagery space was constantly
being designed and modified, they remained immersed and thus experienced a sense of
presence there. As in our experiments we concentrated on presence in particular (in voluntarily
evoked imagery), we could confirm that this sense of presence in mental imagery is in fact an
involuntary experience.

4.2.6.2 Signs of Presence in Mental Imagery

If we find similarities in an experience of evoked reality (in virtual reality or mental imagery)
with the real world experiences, we are certainly experiencing a sense of presence. The concept
of self, being in a place, is the first step towards the signs of evidence of presence (the
subsequent steps being the vividness of experience, levels of presence, spatial attention
characteristics, multisensory experiencesgtc). The illusion of perceiving a spatidemporal
reality (as space ad time) validates presence. From our experiments in this study we can
definitely observe various signs of this experience, of sense of presence in mental imagery.

Every participant expressed a sense of moving in a mentally evoked space for a certain amount
of time. Similar to the phenomenon of visual selective attention in a real world scenario
(Duncan, 1984; Koch and Ullman, 1985; Freiwald and Kanwisher, 2004he elements of mental
imagery spaces were selective as well and this played a major role in theiukgective
experiences.Kosslyn's (L980) works show that maintaining images and their details is an active
process and imposes mental load. That explains why imagery is selective when it comes to
evoking space around oneself. The mental load was balanced by evoking only the relevant
details required for the task. For instance, there is a very noticeable yellow coloured pencil like
sculpture that one normally finds on the route. On postacto inquiry, almost all of them
admitted that they never even saw it during the mental task. But they sometimes evoked
extremely non taskrelated elements as well, as they were well set in their memory. Some of
these unspoken details were also identified during the retrospective sessions, when the
participants admitted to seeing certain specific elements in the mental imagery space.

Similarities with Presence in Virtual Reality (or Media -Evoked Reality)

The evoked sense of presemcin mental imagery clearly showed much resemblance with the
experience of presence in virtual reality and associated media. Here we provide a
comprehensible account of the comparisons between presence in mental imagery and media
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experiences. To begin with, there was a sense of ‘diegetic effect’ in the mental imagery
experience, similar to the scenario whereby spectators experience(in film or narrative
literature ) the ‘diegetic’ world through recounting of events in the words of a narrator (Burch,
1979; Schubert and Crusius, 2002) In this study, this was brought about especially due to the
think aloud method of the experiments.

After the experiments it was intriguing to note that the participants referred to the mental
imagery space as a place they just visited and the mental events as something that happesmed
few minutes before (“when | was at that road., | saw on the left...”), which also strongly implied
their experience of presence. It is similar to the case of pesirtual reality (or post-media)
experience of the sense of ‘being there’ in a place depicted by the medi(iReeves, 1991; Slater
et al., 1994; Barfield et al., 1995; Slater and Steed, 2000)

There was also the element of ‘suspension of disbelief’, that normally occurs among the users of
virtual reality systems, by which they believe that they are in a world other than where their
real bodies are located(Slater and Usoh, 1993; Lombard and Ditton, 1997)This helped the
participants move and interact well with the mental imagery environment, although they knew
on a subeonscious plane that they were actually in the experiment hall.

Our ability to project our point of view into another person at another location was observed
especially in the first experiment scenario. Buckner and Carro(2007) identified four related
forms of selfprojection (with respect to episodic memory, navigation, theory of mind and
prospection) and suggested that they may share a common functional anatomy. They illustrated
how the phenomenon of selfprojection relies on a personal mental simulation of another time,
place or perspective. This attribute is comparable to one of the primary characteristics of a
virtual reality illusion that gives us the feeling of ‘telepresence(Sheridan, 1992; Schloerb, 1995;
McLellan, 1996; Draper et al., 1998pr a sense of ‘transportation’ to a virtual world (Gerrig,
1993) or what Rheingold (1991) called ‘a form of outof-body experience’.

And most of all, mental imagery elements are evoked internally without the requirement oing
external perception. Although this illusion of reality evoked in the mind is entirely endogenous,
due to the presence thus evoked, we interact with the mental imagery environment as if it may
have been real. This phenomenon is comparable to the sense mEsence due to external
mediation, which is often referred to as Perceptual Illusion of non-mediation’ (Lombard and
Ditton, 1997) or ‘mediated presence(Biocca et al., 2001)

Although we found evidence of presence, its properties have to be further explored. The
experience of presence is often referred to as a psychological state or a subjective perception
(Research, 2000). So, various aspects of mental imagery like the imagery itself (for instance, its
vividness compared to physical reality) may be still indefinable. We expect that further research
on mental imagery would help us probe into our experience of sense of presence and
consequently contributing to our knowledge on internal perception and cognition.
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RESUME DU CHAPITRE 4.2 : EXPERIENCE 2
LA PRESENCE EN REALITE AUTEYOQUEE

La présence dansla SelfER a été rarement bien étudiée Pour étudier objectivement et

démontrer que la présencepeut étre égalementexpérimentée dans laSelfER, une expérience
sur l'imagerie mentale a été réalisée (sans l'intervention d’aucune médiationlLes études sur
l'imagerie mentale (I'imaginaire) confirment que nous pouvons évoquerdes objets et des

espaces dansios espritsintuitivement sans l'aide daucune médiation extérieure immeédiate et

méme interagir avec euxtemporellement. Dans cette expérienceles expressions verbalesles

mouvements et les gestesphysiquesont été étudiés lors d’expériencesd'imagerie mentale sur
des sujets différents, dans deuxscénarios :une épreuvede guidage et unexercice de «mental

walk» (« promenade mentale»). Un Protocole d’analysea été mis en place et utilisesuiv par

l'analyse du temps imparti et la schématisation des mouvements physiques pendant

I'expérience del'imagerie mentale.Lesrésultats des expériencesendent de toute évidence vers
ce phénoménespatio-temporel de I'expérience de la présencdls nous ont également amenésa

comprendre comment le sentiment de présencedans l'imagerie mentale est fortement

comparable a laforte sensation de présenceévoquéedans la réalité virtuelle. Cette étudea été

rendue possiblegrace a une collaboratiorentre le laboratoire desArts et Métiers ParisTechde

Laval etl'Indian Institute of Technology,Bombay.

Contexte

Il est évident que la meilleure fagcond'étudier l'imagerie mentale se fait par «introspection».
Mais la recherchesur l'imagerie mentale requiert des méthodes objectivesi‘analyse pour étre
crédible et reconnue. Il a en effefallu de nombreuses annéepour queles chercheurs trouvent
une méthode Kosslyn (1980) qu'ils ont appelée da quantification de l'introspection». Cette
méthode a tenté d'externaliser les événements mentauet a essayé delétecter et de mesurer
les conséquences comportementalessouvent en termes deperformances temporelles de
traitement interne. Un des meilleursexemplesillustrant ce dernier point a étél'expérience de
Shepard etMetzler (1971) sur la rotation mentale de formes géométriques.Actuellement,
limagerie mentale est étudiée de maniére approfondie a travers diverses méthodes
d'externalisation des activités matales. Une telle méthode comprend lexProtocole d’analyse»
et le procédé qui consiste a penser tout hauwit I'externalisation est faite en temps réela

travers les expressionsverbaleset les gestes et mouvements physiques qui lui sont associés.

Cdte tentative consistait a étudier le sens de la présencedans l'imagerie mentale Pour
commencer, Athavankar et al. (2008) avaient déjatrouveé la preuve d'un sens de la présence
dans l'imagerie mentaledans les expériencesnenéesavec des architectes qui I'on avait bandé
les yeux Bien que les objectifsde ces expériencesfussent d'explorer les possibilités de
conception, I'évidence de la présenceans l'espace autedvoquéa été manifeste(Athavankar et
al., 2000; Athavankar and Mukherjee, 2003; Athavankar et al., 2008)a été observégque, méme
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si les architectes ont utilisé des stratégies différentesdans le cadre deleurs processus de
conception, ils sont restés plongés danes espaces mentalemengévoqués (qu’ils concevaient en
méme tempsg. lls ont agidansI'espace mentalde la méme maniére que s'ils avaient été dans le
monde physique.Cesexpériences sur lesarchitectesaux yeux bandésont amené les chercheurs
a étudier comment les genséprouvent l'imagerie mentale (dans une situation de non-
conception), avec leur sens de Iprésence comme premiére source d'attention.Dans cette
expérimentation, la lumiére est notammentfaite sur I'expérience de la présencedans l'imagerie
mentale volontairement évoquée..

Des études montrentque, bien que les transformations mentalesimpliquent le systéme visuel
les opérations sont en faitguidéespar les entréesdu systememoteur, et doncil ne peut pasétre
difficile de les convertir en mouvements physiquescorrespondants (Kosslyn, 1994; Annett,
1995; Wohlschlager, 1998). Les résultats desexpériences neuro-physiologiques qui étaient
chargées desurveiller I'activité neuronale dans le cortex pariétalmontrent également que les
transformations mentalespeuvent étre précédéegar des intentionsmotrices anticipées sur les
transformations réelles (Reisberget Logie 1993). SelonAthavankar (1999), les gestes donnent
l'impression de compléter naturellement I'élaboration et la manifestation mentale des idées
spatiales de I'architecte la production de ces gestes ne nécessite aucune attention observable
directement.

L'étude desgestes et des mouvementainsi que destranscriptions verbalesont été envisagées
de maniére plus poussée pata méthode d'analysedes protocoleset ont permis de schématiser
lesdifférents élémentsdes espacesnentaux évoqués(Athavankar et al.,2008).

Questions de Recherche

Les deuxprincipales questions soulevéesors de cette expériencesont les suivanes :

1. Estcequ’on expérimenteun «sentiment de présencesdans l'imageriementale ?

2. Est-ceque ce sentiment deprésenceest objectivementidentifié par I'analysedes expressions
verbales les geste®t les mouvements?

L'expérience s’intéressait particulierement aux espacesd'imagerie évoquéspar la mémaoire,
c'est a dire sansaucuneintervention de la conception (car le sengde la présence danfimagerie
qui est continuellement modifiée est assezmanifeste dans les expériences précédenteqjui
mobilisaient des architectesaux yeux bandég. En répondant a cegjuestions a tavers l'analyse
du protocole, quelques méthodes objectivessupplémentaires pour étudier la présence sont
également proposées Les corrélations detemps et de distanceet la schématisation des
mouvements physiquesont été utilisées pour étudier les aspectsexternalisés de I'imagerie
mentale afin de confirmer lesactivités mentaleset le sentimentde présencequi leur estassocié

Procédure Expérimentale

Au début, il semblait simple de pouvoir induire le sentiment de présencedans I'esprit des
participants en leur faisantimaginer (mentalement) des espacesMais commeil s'agit d'un
procédé d'introspection, pour étudier objectivement ses propriétés l'expérience a dd étre
concuede maniéere appropriée.Nous avons choisd'avoir deux scénariospour les expériences:
les épreuvesdirectes et indirectes L'épreuveindirecte a étéconcgue de telle sortequ’elle tente
d’observer comment I’'on pourrait se situer involontairement dans I'espaced’'imagerie mentale
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et interagir avec elleafin d'effectuer une tdche mentale Bien que I'épreuvedirecte ait permis
aux participants d’expérimenter automatiquement des espacesd'imagerie mentale a partir
d'une perspective qui leur est propre elle a été conce dans le butd’étudier de maniere plus
approfondie les caractéristiquesde leur sentiment de présence

Commec’était la présence qui nous intéressait particulieremennous avons choisides épreuves
qui ne feraient pas intervenir nécessairementa créativité ou la pensée de conceptionNous
avons donc décidéd'utiliser le «way finding » («I'idée de trouver son chemin») comme le
moyen d’étudier la présence de maniére indirectell n'a pas été imposéde charge mentale
supplémentaire sur lesparticipants et ces dernierspouvaient s'appuyer principalement surleur
mémoire a long termeLes épreuvesont été définies comme suit:

Expérience Scénario-1 -Guiding Task: Epreuve directrice : “Votre ami est a I'entrée d’'IDGt
vous étes au stand Nescafé. Guidde par téléphone pour qu’il vous y rejoigne (au Stand
Nescafé).»

Les participants ont été invités aguider verbalement un ami par téléphone portabled'un point
A aun point B alors qu'ils étaient euxmémesau point B.Les emplacements|DC (abréviation
couramment utilisée pour désigner lecentre de design industriel del'llT Bombay) et le Nescaé
stall étaient bien connus degarticipants, qui étaientrespectivement aux points A et B.

Expérience Scénario-2 - Mental Walk (Promenade Mental@ : “Imaginez que vous soyez a
'entrée d’'IDC, et que vous deviez rejoindre le stand Nescafé. Vous devez décrxictre
“expérience de promenade’a haute voixpendant que vous la vivez.

Chaque participanta étéinvité a penser tout hautlors de cedeuxiéme scénario

Dans les deux cades participants avaient les yeux bandégfin de dépendre entiérement deleur

imagerie mentale etd’avoir un minimum d'interférences concernant la perception externe au
cours des épreuves mentales Dans les deuxcas, ils étaient physiquement dans la salle
d’expérimentation et avaient assez d'espac@our se déplacerDe maniére a étre plubijectif, la
consigne des deux épreuves a été changée pour chaque nouveau participant

Pour les deuxscénarios, il y avait principalement 3 étapedans le protocoled'expérimentation:
Etape 1: L'épreuve a été confiéeau participant par écrit. Il devait se rappeler I'épreuve une
seulefois, justeavant que I'expériencene commence

Etape 2: Dansla salle,on leur a donnéla liberté de choisir ou se placeret de s’orienter a leur
guiseavantde commencer I'expéience. A partir du moment ou cela était faiton leur bandait les
yeux.

Etape 3: Un signal leur a permis de savoir & quel moment ils pouvaient commencer I'épreuve
Du début ala fin de I'épreuve, la sessionde I'étape 3a été filméepour la transcription des
expressions verbalest I'étude desgestes et des mouvements

Outre le fait qu’on leur ait bandéles yeux,coupé la perception visuelleexterne, la salle choisie
pour l'expérience était insonorisée pour leur permettre de mieux se concentrer surleurs
activités mentales Athavankar et al. (2000) ont montré qu’'autoriser un mouvement physique
fournissait des données complétepour I'analyse comparativeet aidait amieux comprendre les
processus mentaux desujetsaux yeux bandés Avant I'épreuve, on a donné le choix aux sujets
de s'orienter a leur guise etde trouver un endroit ou se placerDans le cas olils ont préféré se
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déplacer pendant I'expérience Scénaria2), le sol a été marquépar des grilles de50cm par
50cm, pour la schématisation de leurs mouvementphysiques (RAgure 52). Aprésl'étape 3,des
discussionsinformelles post-expérienceont également eu liey ce qui en faitnous a permis de
clarifier certains aspects de leurs expériences d'imagerie mentale Bien que de tels
éclaircissementssoient introspectifs et subjectifs, ils n'ont été utilisés que pour comparer les
observations objectives dedranscriptions et des vidéos.

Les Participants

Pour chaque épreuveil y avait huit sujets (cing hommes et trois femme$ a participer a
I'expérience. Tous les participants avaient unebonne connaissanceales lieux mentionnésdans
les épreuves et ont souvent utilisé l'itinéraire proposé. Donc l'itinéraire qu'’ils ont emprunté,
existait déja dans leur mémoire de telle sorte qu’'il pouvait étre spontanément évoqué par
I'esprit. lls n‘avaient aucune connaissanceles véritables objectifs de notre étude et savaient
seulement que I'expérienceoncernaitlimagerie mentale.

Protocole d’analyse :

Le protocole d’analyseest considéré comme une méthodefficace d'analysede la transcription

des données verbales Comme son efficacité a fait ses preuvesdans diverses expériences
relatives al'imagerie mentale et dans les expériencesavec des architectesaux yeuxbandés

nous I'avons retenue comme méthode principale d'analyse.Comme nous avionsun scénario
indirect pour I'évaluation de la présencenous avons cru qude contenu desprotocoles (& partir

des données externalisées penser tout haut») nous aiderait adécoder lesdifférents éléments
gu'ils ont rencontrés au cours del'expérience d'imagerie. A partir des vidéos enregistrées
(sessionsétape 3),les données ont étéensuite transcriteset entréesdansdesfeuilles Excelpour

l'analyse. L'information a été organisée dans un tableawsous les catégores: horodatage

Transcriptions (données verbale$, gestes et mouvements(données physiques). La partie

échantillons peut étre observéedanslestableaux 2et 4 de la Sectiort. Dans le cagles scénarios
1 et 2, les transcriptions nous ont conduits adeux catégories principales d'informations :

«expressions verbales et «expressionsphysiques» Cesdeux catégories nous onginsi permis

de schématiserles éléments de I'espace mental.

Schématisation de I'Espace Mental :

Bien que les donnéeserbalesaient fourni des informations directes surdivers aspectstels que
l'auto-positionnement et l'espace évoquédans l'imagerie mentale des participants, les
mouvementsphysiqueset les gestesious ont permisde lescomparer etde les analyserLe role
des mouvemens et des gesteslans la compréhensiordes processus de réflexiomst clairement
démontré dansAthavankar (1999). Dans le caglu scénario2, les grilles surle solnous ont aidés
a tracerles contours desmouvements physiqueseffectuéssous I'effet des mouvements mentaux
par les participants.Dans le caslu scénario1l, comme il n'y avait pas de changements physiques
dans les positions (qui soient significatifs), nous nous sommes appuyésur des données
verbales et des gestes gdvec orientation) pour l'analyse. La verbalisation était d’autant plus
utilisée que les épreuves étaient basées sur le mouvement et limitées dans le temps Les
mouvements ainsi que les gestesont confirmé ce qui a étédécrit mais qui n’était pas évident
dans les données verbale€n particulier des aspects tels qudorientation, le point de vue et
l'auto-positionnement dans l'imagerie mentale sontdevenus plus simples a étudier avec l'aide
des mouvements physiqueset des gestesorrespondants.
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Analyse et Synthése des Résultats

Analyse des Protocoles :

Les transcriptions des données verbalesont fourni des informations riches & décoder et a
analyser pour l'imagerie mentale.Lorsque I'analysecombinait de l'information de gestes et de
mouvements, les protocoles semblaient plus pertinents et les caractéristiguesde l'imagerie

mentale apparaissaient bien plus claires. Notamment dans le premier scénarioindirect, ou,

méme si lesparticipants ont utilisé les expressionsa la deuxiémepersonne du singulier nous

avons pu observer comment ils ont expériment@imagerie de leur propre point de vueet ou ils

se plagaient et s’orientaient mentalement.

Analyse du Temps :

Lorsque les intervalles detemps ont été analyséson a constatédes corrélationspositives entre

les événements mentauxet les événements réelsPour la comparaisondu temps, le temps
moyen pour aller en marchantd'un point A a un point B a été calculéLes intervalles de temps
dépendaient de la distance qu’ils parcouraient mentalement et étaient proportionnels aux

intervalles de temps identifiés dans une situation réelle. Comme indiqué précédemmentle
temps a été certainement influencé par les détails quiont été évoquéslors des événements
mentaux. Il était évident que lorsque les données verbalescontenaient plus dedétails, leur

vitesse de déplacemenétait réduite. Mais cette différencesur la vitessedu mouvement mental
pouvait aussi étreaffectée parla capacitéde la personne & mettre en mots » ses informations
et a les énoncetout haut. Il a été constatéque,de facon amaintenir la vitesse liée al'épreuve,

certains détails del'espace d'imagerie ont parfois étémis.

Schématisation des Mouvements :

Bien que pour faire l'expérience de l'imagerie mentale on n'ait pas besoin de faire des
mouvements physiques nous avons donné aux participantboccasionde se déplacessi tel était
leur souhait. Il s'est avéré queles mouvements physiquesvenaient intuitivement a l'imagerie
mentale sans affecterl'expérience d'imagerie. On a remarquéque quand on bougeait dans
I'espace mental sans se déplacer physiquement on déclenchait quand méme certains
mouvementssubtils dans lehaut du corpset de la téte Dans la plupart descas, les mouvements
physiquesont contribué ace que l'orientation se fasse de maniére efficackans|'espace mental
Tracer cesmouvements correspondant da marche mentale a permis de vérifier I'authenticité
de la voie qu'ils prenaient mentalement Celaa égalementdonné un apercu desdifférentes
stratégiesd'orientation et de mouvement.

En plus delimagerie visuelle, des élémentsauditifs dans l'imagerie ont été détectéschez

certains participants a des points trés spécifiques au cours de leur promenade mentale

(Scénario2). Méme les directions d'ou provenaient les sonsont été observées Dans ks

expériencesprécédentes sur lesarchitectes aux yeuxbandés nous avons remarqué que, bien
gue leur espace dimagerie mentale se concoive et se modifie constammentis restent

immergés et donc éprouvent un sentiment de présence.Comme dans nos expeériencesous

avonsprivilégié I'étude dela présencedans l'imagerie volontairement évoquée,nous avons pu
confirmer que ce sentiment deprésence dans limagerie mentaleest en faitune expérience

involontaire.
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Indications de la Présence dans I'lmagerie Mentale

Sil'on trouve des similitudesdans I'expérience de la Réalité Evoquéden réalité virtuelle ou en
imagerie mentale) avec les expériences du monde réel, nous éprouvons assurément un
sentiment de présencele conceptde soi situé dans un endroitest la premiére étapevers les
signesde I'évidence de la présencées étapes subséquenteétant la vivacité de I'expérience les
niveaux de présence, les caractéristiques dd'attention spatiale, les expériences multi-
sensorielles etc.) L'illusion de percevoir une réalité spatio-temporelle (comme l'espaceet le
temps) valide laprésence.D’aprés nos expérimentations, nous sommes en mesurde montrer
divers signes decette expériencede sens de la présencédans l'imagerie mentale

Chaque participant a exprimé un sentiment de mouvement dans un espacemental évoqué
pendant un certain lapsde temps.Comparableau phénoménede l'attention sélective visuelle
dansun contexteréel (Duncan, 1984;Koch et Ullman, 1985; Freiwald et Kanwisher, 2004), les
éléments des espacedl'imagerie mentale étaient sélectifs, cequi a joué un rdle majeur dans
leurs expériences subjectives Les tavaux de Kosslyn (1980) montrent que conserver des
images et leurs détails est un processus actifet impose une charge mentale.Cela explique
pourquoi I'imagerie est sélectivequand il s'agit d'évoquer I'espace autour de soi La charge
mentale a été équilibréeen évoquantuniguement lesinformations pertinentes nécessaires pour
I'épreuve. Par exemple, il ya un crayon jaunetrés visible qui ressemble a unesculpture que l'on
trouve normalement sur l'itinéraire . Sur I'enquéte postfacto, presque tousles participants ont
admis gu'ils ne l'ont jamais vu au cours de I'épreuvementale. Mais ils ont parfois évoqué des
élémentsqui n'avaient strictement rien a voir avec I'épreuve mais qui existaient bel et bien dans
leur mémoire. Certaines de ces informationgacites ont également été identifiéespendant les
sessions rétrospectives, lorsque les participants ont admis avadr vu certains éléments
spécifiques dans l'espacd’imagerie mentale.

Similitudes avec la Présence en Réalité Virtuelle (ou Réalité Média -Evoquée)

Le sens évoquéde la présencedans l'imagerie mentalecomporte beaucoup d’'analogiesavec
I'expérience de la présence dans la réalité virtuellet les médiasqui lui sont associés.Nous
fournissons ici un compte rendu compréhensible descomparaisons entre la présencedans
I'imagerie mentale et les expériences via desnédias. Pour commencer il y avait un sentiment
de «l'effet diégétique»dans I'expériencede I'imagerie mentale semblable a I'effetque les gens
peuvent éprouver en se confrontant & un scénario de conf@u cinéma ou dansla littérature

narrative) dans le mondediégétique (Burch, 1979; Schukert et Crusius 2002 ). Dans cette
étude, cela a été mis en évidence gracela méthodeexpérimentale qui consiste apenser a voix
haute.

Aprés les expériences, ilétait intéressant de constate que les participants s'étaient référés a
I'espaced’'imagerie mentale comme a un endroit qu'ils venaient de visiter et aux événements
mentaux comme quelque chose quavait eu lieu quelques minutes auparavant("quand j'étais
sur cette route...j'ai vu sur la gauche..."), qui a également fortement impliguéur expérience de
la présence Il est comparable au casde l'expérience de la post-réalité virtuelle (ou post-
médiatique) dans lesens de«Being There» (« Etre la») dans un lieureprésenté par le média
(Reeves, 1991Slateret al., 1994; Barfieldet al, 1995; Slater etSteed 2000).
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Il y avait aussil'élément de «suspension de l'incrédulité», qui se produit normalement parmi
les utilisateurs de systémes de réalité virtuellequi les plonge dans un mondautre que celui ou
leurs corps réelssont situés(Slater et usoh, 1993; Lombard etDitton, 1997). Cela a permisaux
participants de se déplace et d’'interagir en accord aved'environnement de l'imagerie mentale
méme s'ils savaient a un niveau subconscient gu'ils étaient en fait dans une salle
d’expérimentation.

Notre capacité dprojeter notre point de vuevers une autre personnevers un autre endroit a été
notamment observéedans le scénario dda premiére expérience Buckner et Carroll (2007) ont
identifié quatre formes dauto-projection (en ce qui concerne la mémoire épisodique, la
navigation, la théorie de l'esprit et de prospection) capables de partagerune anatomie
fonctionnelle commune.lls ont montré comment lephénomeéne d'autoprojection dépendd’une
simulation mentale personnelled'un autre temps, dun autre lieu ou d’'une autre perspective
Cet aspect est comparable al'une des caractéristiques principales d'une illusion de réalité
virtuelle qui nous donne le sentimentde «téléprésence »(Sheridan, 1992; Schloerb, 1995;
McLellan, 1996 Draper et al.,, 1998) ou un sentiment de «ransportation » vers un monde
virtuel (Gerrig, 1993) ou ce queRheingold (1991) a appeléune forme d' «expérience extra
corporelle ».

Et par dessus tout, les éléments d'imagerie mentakont évoquésen interne sans avoir besoin
d'une perception extérieure. Bien que cetteillusion de la Réalité Evoquéedans I'esprit soit
entierement endogene, en raison de la présence ainsi évoquée, nous interagissons avec
I'environnement de lI'imagerie mentalecomme s'il était réel Ce phénomeneest comparable a la
sensation de présencénduite par la médiation externe, ce quiest souvent désignééomme «une
lllusion Perceptive de norrmédiation » (Lombard et Ditton, 1997) ou «présence médiatisée»
(Bioccaet al.,2001).

Bien que nous ayongtabli la preuvede la présencesescaractéristiques doivent étre étudiées
de maniére plus approfondie L'expérience de la présence est souvent désignéemme un état
psychologique ou une perception subjective (Research, 2000) Ainsi, différents aspects de
I'imagerie mentale comme l'imagerie elle-méme (par exemple,sa vivacité par rapport a la
réalité physique) peuvent étre encore indéfinissable. Nous espéronsque d'autres recherches
sur l'imagerie mentale nous aideront aétudier notre expérience dusens de la présencet par
conséquent apporteront des connaissances supplémentairesur la perception interne et la
cognition.

Conclusion : Expérience 2

Nous avons abordé deuxjuestions de recherche principaleset nous avons réponduaux deux
guestionsde facon cohérente et positive

1. Oui, on éprouve sans aucun douten sentiment de présencedans limagerie mentale
semblable a celui gu’on pourrait éprouver dans umenvironnement de réalité virtuelle (voir ci-
dessus). Dans le casde la réalité virtuelle, la présence est évoqué&ar notre perception
extérieure est médiatisée, conduisant a une illusion de réalitssemblable a notre monde
physique. Dans l'imagerie mentale, des espacessont évoquésde facon endogéne pamotre
esprit sans que n'intervienne uneperception extérieure, entrainant une sensation de présence
Parce que, dande casd'une MediaER (commela réalité virtuelle), lillusion d'une réalité
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différente est crééeen forcantnos organes sensorielgxternesa percevoir le mondegénéré par
ordinateur d'une maniére intuitive, alors notre perception ressemble de trés pres ce que nous
pourrions vivre dans telle ou telle situation du monde réelDans le casde la SeHER comme
l'imagerie mentale, méme si leséléments perceptifssont évoquésen interne par notre esprit, il

y a des similitudes avec les scénarios du monde réel Des études menées pardes
neuroscientifiques montrent également que les stimuli imaginaires et les stimuli réellement

percus présentent des similitudesnotables en termes deschématisation neuronale(Kosslyn,
1994, 2005).

2. Oui, ce sentiment de présence peut étre détect#n analysantles expressions verbales, les
gestes et les mouvements En fait, les expressions verbales et physiquesse complétent
mutuellement en comblantles manques ehous permettent de conjuguer leexternalisations de
I'expérience mentale. Il était clair que les participants avaient traité les images de leur propre
point de vue, en évoquant I'espace mental environnant associé aux taches proposéass est-
ce gqueces méthodes expérimentalespeuvent étre utilisées dans I'étude dela présencedans
d'autres scénariosmettant en jeu laRéalité Evoquéecomme dans les environnements virtuels
générés artificiellement ? La question de savoir amment ces méthodes pourraient étre
efficacement étendues la rechercheen réalité virtuelle, devrait étre étudiée a l'avenir.

Significations et Perspectives

Les expériences ont étéplutdt réussies en fournissant des preuvesde la présencedans
I'imagerie mentale. Elles nous ont permis dedémontrer que le sentiment de présenceétait

expérimenté non seulementdans la réalité virtuelle mais aussidans les espaced'imagerie

mentale (ou la SelfER) qui sont compléetement évoqués parnos esprits Ainsi, nous croyons
fermement quel'étude sur la présencedevrait étre plus pousséeect ne devrait pas se limiter a la
réalité virtuelle ou ala médiation des environnements virtuels

Pendant I'expérience, puisque les participants sedéplacaient dans l'espace physique plus
rapidement ou a la méme vitesse que d’habitudées détailsqu'ils ont expérimentésont pu ne
pas étre entierementrelatés dans les expressionserbales (méme si elles étaient suffisamment
riches pour l'analyse). Bien queles gestes et lesnouvements aient également contribué ala
compréhension de la naturede leur imagerie, certaines expériences ont cependant été
occultées. Dans une certaine mesure les participants ont pu étre tentés de passer par
I'introspection au cours des discussions quint suivi I'expérience. Cela nous met face a un autre
défi, qui certainement nécessite des travaux futurs comment faire la différence entre
«rapports sélectifs», «omission de déclarer» et «non-expérimentation ». Nous croyonsque
cette étuden'est que lapremiére étape versde nombreuses expériencesjui contribueront a
I'exploration du sens de lgprésencedans l'imagerie mentale
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CHAPTER 5 DISCUSSION
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5.1 EVOKING AND ALTERING REALITY

The attempt of this study is a novel idedo bring together different concepts regarding presence
into a single coherent graphical representation. Although this concept of ER and EP along with
the proposed map provides us a simplified way ofooking at reality and presence, it raises
plenty of scientific and philosophicalquestions.

Can the experience of an altered state of consciousness (ASC) like hallucination, delusion or
psychosis due to mental disorders be a kind of SdfR?Revonsuo et al(2009) redefined ASC, as
the state in which consciousness relates itself differently to the world, in a way that involves
widespread misrepresentations of the world and/or the self. They suggesthat to be in an
altered state of consciousness is to deviate from the natural (worldonsciousness) relation in
such away that the world and/or self tend to be misrepresented (as evident in reversible states
like dreaming, psychotic episodes, psychedelic drug experiences, epileptic seizures, and
hypnosis). According to Ramachandran and Hirstein(1997) we have internal mental
simulations in the mind using less vivid perceptual attributes, in the absence of the regular
external sensory inputs. If they possessed fulitrength perceptual quality, that would become
dangerous leading to hallucinations. They argue that in cases like temporal lobe seizures, this
illusion (Self-ER) may become indistinguishable to real sensory input losing its revocability and
generating incorrect sense of reality (creating a permanent Evoked Reality situation that makes
it difficult to return to Primary Reality). So can hallucinations due to SelER be compared to
Augmented Reality due to Medi€ER?

In contrast to Presence, is there an ‘Absence’ and do we experience that? If so, hGar? it be
compared to a dreamless sleep? Can Presence Threshold itself be subjective and differ from
person to person? With reference to the Realitpresence Map, is there a possibility of an
experience analogous to uncanny valley when ER is nearest to the two extreme poles? Is this the
reason why many experience anomalies during exceptionally vivid nightmares or lucid dreams?
Similarly on the MediaER side, can simulator sickness due to inconsistencies during virtual
reality simulations be compared to this phenomenon?

In future we will definitely be able to measure or rate presence experiences more efficiently,
and the RealityPresence Map will help us visually categorize and study them. Although many
questions still remain unanswered we may be able to gedict future aspects of virtual reality
and media. Observing the presentlay advancements in media technologies, art and
entertainment, we can foresee their directions and speculate where they are heading towards.
We would like to put forward (below) a possible near future experience scenaria an
intersection point of different fields of art and science

5.1.1 Aesthetiography: The Next Milestone in the Confluence of Media

Art and technology always evolved simultaneously, often inspiring and complimenting each
other. This can be observed at every point in the history of media; for instance, the evolution of
‘Cinema’. When the ‘motion picture’ was born, it was a sensation as it gave the prevalent media
of photography a new dimension time. The exhilaration was of recording images in a sequence
that made us able to present a part of an event in time, unlike still photography or paintings.
Although initial black and white movies were silent, they were usually accompanied with live
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musical performances that gave an additional sense of ambience. The cinema then became the
‘talkies’, with the development of electronic sound recording technologies that further
simplified the addition of a new perceptual dimension sound, making silent movies obsolete.
Gradually colour movies took over and cinema has been evolving since, both in terms of artistic
styles and technological improvements. Introduction to stereo recording and projection
technologies helped give cinema (popularly known as 3D movies) the spatial dimension of
depth perception. In the recent past, the visual resolution took a leap, with the development of
recording formats like IMAX and exceptionally high definition cameras. Digital recording and
projection systems have revolutionized cinema experience in the last few decades. As cinema
evolved, so did related interactive audiovisual media like video games, flight simulatorsand
virtual reality systems, introducing non-linear narratives and reaktime computer generated
worlds. Notably, the Sensorama Simulator (Heilig, 1962 one among the first virtual reality
systems that attempted to induce multisensory simulated experiences. Today’s significant
progress in the field of virtual reality helps immerse ourselves considerably into the artificial
worlds. Thus, in light of this endless quest for an ultimate experience, one cannot help but
wonder where these representational media will take us.

“The ultimate representational sysim would allow theobserver to interact ‘naturally’
with objects and otherindividuals within a simulated environment or ‘world,an

experience indistinguishable from ‘mmal reality. Although such a representational
system might conceivably use direbtain stimulation in the future, it will more likely
use digitally controlled displays that stimulate the human sensory orgatis® natural

conduits to the brain.

- (Loomis et al., 1999)

Figure 62: Sensorama3D Motion Figure 63: Sensorama Motion Figure 64: The Sensorama, from
Picture Camera Picture Projector U.S. Patent #3050870

[source:telepresence.org, 2006 [source: telepresence.org, 2006] [source: Heilig, 1962]

If we examinethe history of media we can notice that the advancements in virtual reality and
interactive gaming technologies also occurred in parallel to that of cinema, and they often
crossed paths at different points. Experimental systems like mulprojector Cinerama (that
helped in widescreen projections), Morton Heilig's Sensorama (one of the earliest attempts at
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immersive multi-sensory technology and an excellent example of the merging of movie
experience with virtual reality) (Figure 62, Figure 63 and Figure 64), stereo and holographic
projection technologies and head mounted displays (that track the user’s head movements in
order to update the viewing perspective in realime) are few such examples. While
experimental nondinear and interactive movies and videos are being inspired by video games,
additional sensory immersion in virtual reality is being attempted with the help of multisensory
technologies striving for an ultimate medium ofrepresentation and experience

Cinema, virtual reality, video games and associated media technologidsat help us share
experiences have been taking different but often intersecting evolutionary paths. It is clear to us
that presently they are heading towards another major crossover ahg their paths, although
with distinct concerns of their own. The art oriented fields like cinema constantly adopts the
higher dimensions provided by technology, rapidly adapting to the developments, while virtual
reality and gaming technologies are always looking for aesthetic and artistic solutions to
enhance our experience of presence in thevBked Reality. Although today this may seem far
fetched, we suggest that the ultimate aim of media is the hypothetical scenario of a ‘simulated
reality’, where onemay not distinguish the experience from that of the real world. However at
this point of time, a definite objective for these domains is to evoke a convincing illusion of
experience of reality, using stronger immersion technologiethat could recreate or reproduce
the maximum number of perceptual sensations possible This meeting point of art-forms,
cinema, virtual reality and associated technologies in the near future, is whate would like to
refer to as “Aesthetiography’ - the art and science of capturing (or creating) and reproducing an
absolute perceptual experience (Pillai et al., 2013b) (Figure 65). We derive te term

Aesthetiography "”‘e —St "ftfe fce—Spuece 6egraplfeixbe6 fNt«—1 1716”164

Figure 65: Aesthetiography. The next milestone inthe confluence of medidsource:Pillai et al., 2013

Aesthetiography is the media technology that would helpus capture the entire essence of a
perceptual experience from the real world, modify it, or even artificially synthesize it to be
reproduced and experienced subsequently or in regime. The method of experience, especially
evoking powerful Perceptual lllusiors will be perfected by virtual reality related technologies
while the approach towards evoking intense Psychological lllusiagwill be improved by cinema
and connected artistic media. We propose thahesthetiographywill soon convey its impacton
the evolution of mediaand will therefore bethe next milestone in the confluence ohew-media
technologies As we progress towards such a scenario in the passionate pursuit of an ultimate
medium of experience like many other technological innovations, Aesthetiographwlso may
lead to serious ethicaland cognitive concerndn the future, with regard to experience sharing.
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5.1.2 Inclusive vs. Exclusive Reality

Other than the obvious difference between Medi&R and SelER discussed before, they have
another main differentiation. In most cases of MediER, multiple users could share the
experience of a common Evoked Reality at the same time (naturally, with subjective differences,
especially due to Psychological Illusion While in the case of SelER, every person’s mind
experiences unique Evoked Reality. Thus a Dream is typically an individual experience (as far as
our present technological advancements and cotraints suggest), while Simulated Reality may
be shared.

5.2 REALITY WITHIN REALITY
5.2.1 Simulation within a Simulation

Furthermore, the RealityPresence Map helps us investigate into potential ideas on Reality, for
instance the possibility of Simulation withina Simulation (SWAS)Pillai et al., 2013a) The Map
could be extended to and be applicable for any level of reality, in which we believe there’s a
Primary Reality - the base reality, to which we return to in case of absence of any form of
Evoked Reality. Let's imagine that someday we achieve a sago of perfect Simulated Reality.
As per our proposition, one’s mind would accept it as the Primary Reality as long as the
experience of presence continues (or till a ‘Break in Reality (BIR)’ occurs). It would imply that at
such a point, one can experience presence exactly as in the Primary Reality. In {msfect
Simulated Reality condition, if one experiences MedieER (e.g. virtual reality) or SeHER (e.g.
dream), as soon a BIR occurs they return back to it since it's the immediate Parent Reality.
Figure 66 attempts to illustrate such a scenari®mf Simulation within a Simulation.

Figure 66: Simulation within a Simulation Figure 67: Dream within a Dream
[source: Pillai et al., 2013] [source: Pillai et al., 2013]

5.2.2 Dream within a Dream
Similarly in the SelfER side, one’s mind could experience a Dream within a Dream (DWAD)
(Pillai et al., 2013a) When one wakes up from such a dream, he could find himself in the parent

Dream Reality from which he would have to wake up again into the Primary Reality. Can this be
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how people experience such false awakenings [a hallucinatory state distinct from waking
experience (Green and McCreery, 1994y Figure 67 attempts to illustrate such a scenarioof
Dream within a Dream.

5.3 REALITY GNTINUUM

In fact it makes us curious about the even bigger questions. Can there be a reality before our
Primary Reality? In a way this map tries to satisfy many philosophies about our reality that we
live in. From a materialist perspective, Primary Reality is our i®/sical Reality. But for a realist,
there may be an ultimate reality beyond Primary Reality or even beyond the scope of this map.
The Simulation argument claims that we are almost certainly living in a computer simulation
(Bostrom, 2003), in which case what we believe to be our Primary Reality might itself be a
Simulated Reality [similar to Brains in a vat scenario (Putnam, 198R)Metzinger (2009)
proposedthat our experience of the Primary Reality is deceptive and that we experience only a
small fraction of what actually exists out there. He suggests that no such thing as ‘self’ exists and
the subjective experience is due to the way our consciousness organizes the information about
outside world, forming a knowledge of self in the first person. He claims that everything we
experience is in fact a Simulated Reality and the ayping process of conscious experience is not
so much an image of reality as an ‘ego tunnel’ through reality. So, is our Primary Reality in fact
the base reality? Are we always under an Evoked Reality of some kind?

Thus another important question would be if we ever experience an unmediated pure presence
in our Primary Reality. Figure 68 attempts to put together different levels of reality as a Reality
Continuum (Pillai et al., 2013a) It would make us wonder if it's probable, to how many levels
would one be able to go? Do we already visit them unknowingly through our dreams? Wouldeth
levels of reality in the figure be represented as a never ending fractal structure?

Figure 68: Reality Continuum (illustrating the levels of reality) [source: Pillai et al., 2013 a]
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In any case, will we be able to understand somedagll these aspects of our experience of
reality? Furthermore will the RealityPresence map help us explore the concepts on
consciousnessAs Chalmers, (1995b)puts it, “The ambiguity of the term ‘consciousness’ is often
exploited by both philosophers and scientists writing on the subject. It is common to see a paper
on consciousness begin with an invocation of the mystery of consciousness, noting the strange
intangibility and ineffability of subjectivity, and worrying that so far we have no theory of the
phenomenon. Here, the topic is clearly the hard problemthe problem of experience.” On the
other hand, Dennett (1996) made a parallel claim - [f you don't begin breakng them
[‘subjective qualities' or ‘qualid of experience] down into their (functional) components from
the outset, and distributing them throughout your model, you create a monsteran imaginary
dazzle in the eye of a Cartesian homunculus”.

Although it appears that the explanations regarding consciousness and quakéll have a long
way to go, with advancements in neuroscience and relateadchnologies perhaps in the future
we will be able to trace all the mental activitiesto their corresponding neurd correlates.
Perhaps someday we may cross the barrier of expressing our subjective experience of qubla
overcoming the human failing to communicate accurately our firsperson experiences (only to
realize what is said in Dennett(1988, p.409) - “contrary to what seems obvious at first blush,
there simply are no qualiaat all’). Or perhaps we may be able to experience another person’s
gualia through what Ramachandran and Hirstein(1997) call a ‘bridge of neurons’. Bvertheless
the brain may certainly evoke mind, but it's undeniable that mind can evoke universes beyond
perception.

RESUME DU CHAPITRE 5DISCUSSION
Evoquer et modifier la Réalité

Cette étude a ceci d'original qu’elle tentale confronter différents concepts concernant la
présence en une seule et méme représentatiorgraphique qui soit cohérente Bien que ce
conceptde «ER» et de «EP» ainsi que le modéle proposénous offrent un moyen simplifié
d’'observer la réalitéet la présenceijl souléve beaucoup de questions.

Estce que l'expérienced'un état de conscience altéré (ASC), comme I'hallucinatide,délire ou
la psychosedus aux troubles mentaux,peut étre considérée comme une sortaele SelfER ?
Revonsuoet al. (2009) ont redéfini I’ASCcomme ['état danslequel la conscienceserapporte au
monde d'une maniére telle qu’elleimplique de fausses représentationsdu monde ou de soi-
méme. lls avancent que, pour étre dans un état de conscience altéré, il fawt'écarter de la
relation naturelle (de la conscience du mondejle telle sote que le monde ou le soiient
tendance aétre déformés (comme c’est observable dandes états réversiblescommele réve, les
épisodes psychotiques, les expériences de drogu@sychédéliques,les crises d'épilepsie, et
I'hnypnose). SelonRamachandran etHirstein (1997), il se produit dans I'esprit des simulations
mentales internes par [l'utilisation d'attributs perceptifs moins vifs, en l'absence des
manifestations sensorielles externes habituelles Si elles possédaient une qualité perceptive
maximale, elles deviendraient dangereusest pourraient mener a des hallucinations lls font
valoir que dans des cas commdescrises du lobe tempora) cette illusion (SelFER) peut devenir

140



indiscernable de I'entrée sensorielle réelle et générerun senserroné de la réalité (créer une
situation permanente deRéalité Evoquéequi rend difficile le retour & laréalité primaire). Ainsi,
les hallucinations dues a la SeEER peuventelles étre comparées ala réalité augmentéeen
raison dela Media-ER?

A l'avenir, nous seronscertainement capable demesurer ou de calculerles expériences de
présenceplus efficacementet le Reality-PrésenceMap (la Carte RéalitéPrésence)nous aideraa

les étudier et a les catégoriser de maniére a les rendre plus visibldBien quede nombreuses
guestions attendent encore une réponse, nous pourrions étre capables de prédites

caractéristiques futures des environnements de réalité virtuelleet des médias associésEn

observant lesavancementsactuels des technologiesdes médias de I'at et du divertissement,
nous pouvons prévoirvers quels types d’horizons ilsse dirigent. Nous voudrions proposer un

scénario qui pourrait avoir lieu dans un avenir proche, un point d'intersection dedifférents

domaines de l'art et de la science

Aesthetiographie : Leprochain Jalon dans la Confluence des Médias

Art et technologie ont toujours évolué simultanément, souvent en se complétant I'un l'autre et
en s'inspirant I'un de l'autre Ceci peut étre observé chaque étape dd'histoire des médias;
considéronspar exemplel'évolution du Cinéma La naissance de lamotion picture»(du film) a
été un évenement car i donné aux médiasiéja existantscomme la photographieune nouvelle
dimension, celle dutemps. L'euphorie qui I'a accompagnée trouvait son explication dans
I'originalité de la manceuvre: enregistrer des imagesdans une séquence capable de présenter
une partie d'un événementa un moment donné, contrairement a la photographieou aux
peintures. Bien que les premiers filmsen noir et blanc fussent silencieux, ils étaient
généralementaccompagnés despectacles musicauxqui ont ajouté une notion d'ambiance. Le
cinémaest ensuite devenules parlant, avec le développement detechnologies électroniques de
I'enregistrement sonore qui ont facilité plus encore l'adjonction d'une nouvelle dimension
perceptive, celle de Audio, ce qui a rendu obsolétetes films muets Progressivement,les films
en couleurse sont multipliés et le cinémaa évolué depuistant en termes destyles artistiqueset
gu'en améliorations technologiques L'introduction de I'enregistrement stéréo et des
technologies de projectionont contribué a donnerau cinéma communément appeléen 3D) la
dimension spatiale de laperception de la profondeur Ces derniéres annéesla résolution
visuelle a fait un bond en avantavec le développement de formats d'enregistrementomme
I'IMAX etles caméras a haute résolution a la pointe des technologidses systémes numériques
d'enregistrement et de projection ont révolutionné I'expérience cinématographique dans les
derniéres décenniesAlors vers quels horizonsles médiasde représentationse dirigent-ils ?

Le cinémaja réalité virtuelle, les jeux vidéo et les technologies qui sont associéasx meédiaset
qui nous permettent devivre des expériencesont pris des cheminsd'évolution différents mais
se retrouvent parfois sur la méme routeNous pensonsqu’ils sont susceptibles de se croiser a
un moment ou a un autremais toujours avec des intéréts qui leur sont propred.es domaines
axés su l'art comme le cinémas’emparent constamment du meilleur de la technologieen
s'adaptant rapidementaux évolutions, tandis que la réalit&irtuelle et les technologies relatives
aux jeux vidéo sont toujours a la recherche de solutions esthétiques et artstiques pour
améliorer notre expériencede la présencadans laRéalité EvoquéeBien que cela semble un peu
farfelu aujourd’hui, nous avancons l'idéeque l'objectif ultime des médias estle scénario
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hypothétique d'une «Réalité Simulée», ou l'ome peut pasdistinguer I'expérience virtuelle de
celle du monde réel. Toutefois, a ce stadeun objectif précis concernant ces domainesest
d'évoquer une illusion convaincantede I'expériencede la réalité en utilisant des technologies
d'immersion fortes qui affectent un maximum desens possibles

Ce point de rencontredu cinéma, de la réalité virtuelle et des technologies associéggli
pourrait naitre dans un futur proche, c'est ce que nous voudrions désigner par
« Aesthetographie », l'art et la science dda capture (ou de la création) et de la reproduction
d'une expérience.ll s'agit destechnologies de médiagjui nous permettraient de capturer toute
I'essenced'une expérience perceptivedu monde réel, de la modifier, ou mémde la synthétiser
artificielle ment de facona ce qu’'elle soit reproduite etexpérimentée subséquemment ouen
temps réel La méthodede I'expérience,en particulier celle qui consiste &voquer deslllusions
Perceptivespuissantes,seramise au point parles technologies liéesa laréalité virtuelle, alors
gue l'approcheimpliquant des lllusions Psychdogiquesintensessera amélioréepar le cinémaet
les médiasartistiques associésCommenous progressonsvers un scénario qui impliquerait la
poursuite passionnéed'un média ultime, comme beaucoup d'autresnnovations technologiques
I'’Aesthetiographie peut aussi faire apparaitre de sérieux enjeux éthigues concernant le partage
d'expériences

Réalité dans une Réalité

Par ailleurs, la RealityPresenceMap (La Carte Réalitéd?résence)nous permet d’examiner des
concepts potentielssur la réalité comme par exemplela possibilité d’'une simulation au sein
d'une simulation (Simulation within a Simulation - SWAS).La Carte RéalitéPrésencepourrait
étre étendue et applicablea n'importe quel niveau de la réalité ou pourrait se trouver une
Réalité Primaire, la réalité de base a laquelle nous revenongn cas d'absencéle toute forme de
Réalité Evoquée Imaginons qu'un jour, nous atteignions une réalité parfaite simulée. Selon
notre postulat, I'esprit est capable de l'accepter en tant qudréalité Primaire tant que
I'expérience de la présence continugou jusqu'a ce quin «Break in Reality» (BIR) - une
cassure dans la Réalité se produise. Cela impliquerait, a un tel stade, que l'on puisse
expérimenter la présence exactement comme dans laRéalité Primaire. Dans cette réalité
parfaite simulée,si I'on expérimente laMedia-ER (par exemplela réalité virtuelle) ou la SeFER
(par exemple un réve), des qu'uneBIR se produit, on revient a cette réalité parfaitepuisqu’il
s’agit de la Réalité Aparente Immédiate. La Figure 64tente d'illustrer ce cas aveda Réalité
Révée(DR)et la RéalitéSimulée (SR) comme deupbles orthogonaux/opposés dela réalité.

De la méme facon, du c6té de BelfER,I'esprit peut engendrer unréve dans un réve(Dream

within a Dream - DWAD).Quand onse réveille et qu’'on s’extrait d'un réve, on pourrait se
retrouver dans la Réalité Révée Apparente a partir de laquelleil faudrait se réveiler encore

pour se retrouver dans laRéalité Primaire. Cela peuil concerner la fagon dont les gens vivent
ces réveils fictifs («false awakening, étathallucinatoire distinct de I'expérience de veille) ? La

Figure 65tente d’illustrer ce scénariode réve dans un réve

En fait, cela attise notre curiosité quant au type de questionglus importantes a poser Peutil y
avoir une Réalité Apparente avant notre Réalité Primaire ? D'une certaine maniére, notre
modéle tente de satisfaireplusieurs philosophies (ou théories)sur la réalité dans laguelle nous
vivons. D’un point de vuematérialiste, la réalité primaire est notre réalité physique. Mais pour
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un «Réaliste, il peut y avoir une réalité ultime au-dela de laRéalité Primaire ou mémeau-dela
des posdbilités de la Carte RéalitéPrésenceD’apres I'argumentde simulation, il est certain que
nous vivonspresque dans un contexte de simulation informatiquéBostrom, 2003), dans lequel,
ce que nouscroyons étre notre Réalité Primaire pourrait étre une Réalité Smulée ; comparable
au scénarioqui présente descerveauxdans une cuve(Putnam, 1982).

Metzinger (2009) a révélé quenotre expérience de la Réalité Primaire est trompeuse etque
nous éprouvonsseulement une petite fractionde ce qui y existeéellement. Il suggére querien
d’autre que le «soi» n’existe et que I'expérience subjective est due ala facon dont notre
conscience organisd'information sur le mondeextérieur en formant uneconnaissance de sai
la premiére personne Il affirme que tout ce nous expérimentonsest en faitune Réalité Imulée
et le processusen actionde l'expérience conscienten'est pas tantune imagede la réalité mais
un «tunnel de 'ego» a traversla réalité. Par conséquent, notreRéalité Primaire est-elle en fait
la Réalitéde base ? Sommesous toujours dansune sorte de Réalité Evoquée

Continuum de la Réalité

Ainsi, une autre question importante pourrait porter sur le point suivant : I'expérience d'une

présencepure et non médiatiséedans notre réalité primaire. La Figure 66tente de regrouper

les différents niveaux deréalité comme unContinuum deRéalité. Ce qui revient a se demandea

combien de niveauxnous sommescapables d'aller.Les avonsnous déja visités sans le savoira

travers nos réves ?Les niveaux de la réalité peuventls étre représentéspar une structure

fractale interminable ? Dans tous les casserons-nous en mesurede comprendre tousles

aspects de notreexpérience de la réalitéun jour ? En outre,la Carte Réalité-Présence peutelle

nous aider a étudierles conceptsqui touchent a la consciencé®

Avec les avanceées technologiques liéasix neurosciences, nous serons peddtre en mesure de
retracer, a I'avenir, toutes les activités mentales correspondant a leurs corrélats neuronaux

Peu-étre qu'un jour on pourra franchir la barriere de I'expression de notre expérience
subjective des qualia en surmontant lesbiais humains pour communiquer avec précisionnos

expériencesa la premiére personne(seulement pour comprendre ce qui est dilans Dennett

(1988, p.409) : 6contrairement a ce qui semble éviderdt premiére vue,il n'y a simplement pas

de qualia T — —'-Neu8)sommes égalemeneén mesurede faire I'expériencedes qualia d'une

autre personne a travers ce queRamachandran etHirstein (1997) nomment un «pont de

neurones ». Cependant le cerveau peut certainemenévoquer I'esprit, mais il est indéniable que
I'esprit peut évoquerdes universau-dela dela perception.
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CHAPTER 6 PROSPECBAND CONCLUSION
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6.1 PROSPECTIVE CONTRIBUONS
6.1.1 Hypotheses Explored

As mentioned earlier, we began exploring presence from a VR perspective. So, the definitions of
presence were found to be confined to VR and closely related media. However its influence
spanned over a range of disciplines related to cognition. It is the reason why we attempted to
put these diverse ideas on presence into a joint concept, so as to be examined from a global
perspective.

The two main hypotheses put forward by this thesis were:
1. It is through an experience of an Evoked Reality (illusion of reality) that our mind
experiences an Evoked Presence (sense of presence).
- An Evoked Reality is either Medi&voked orSelfEvoked.

2. An Evoked Reality is a subjective spatio-temporal experience.
- Thesegualia of experience of Evoked Reality are what define Evoked Presence.

In order to confirm our hypotheses, at first we defined our concept of Evoked Reality - the
spatio-temporal illusion of reality evoked in our mind, and Evoked Presencethe conscious
experience of an ER. We clearly defined two kinds of ERRe that is evoked with the help of
external mediation and the one that requires no mediation whatsoever. We subsequently
examined the difference between MediER andSelfER. It helped us observe where different
cognitive experiences linked to virtual reality, simulated reality or dreams fall, in the large
spectrum of our experiences. It led us to introduce the Three Pole Reality Model, which attempts
to redefine the traditional concept of RealityVirtuality Continuum. Eventually we proposed a
graphical model that we call RealityPresence Map, on which we may represent EP and ER
relating to any cognitive experience one may have. We then studied the quatifithe experience

of ER. We questioned the subijectivity of our cognitive experiences and attempted to analyze
how and why we experience them, especially with the help of experiments. Two experiments
were conducted,each for MediaER and SelER respectively.

6.1.2 Research Questions Answered

In the first experiment, we had three main research questions that we were able to answer:

1. Any media can induce ER experience, including media with lower levels of immersion. We
saw that even with the lack of perceptual immersion in media like narratives, it is possible to
induce strong internal Perceptual lllusion. It was evident from the ER questionnaire
responses that MediaER evoked not just an illusion of space but an illusion of time as well,
which strengthens our concept that Evoked reality is a combined spatio-temporal illusion of
reality.

2. Presence guestionnaires can be helpful in analysing presence evoked by a system, which can
be eventually visually represented on RealityPresence Map. We can pipeint the location of
ER based on the presence score obtained. However, there is a need for better measurement
technigues that can incorporate objectively analysing presence experiences in different kinds
of media, over different immersive levels.
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3. Physiological changes can help us compare presence evoked by different types of Mé&dRa
We noted that even a lower perceptually immersive media like textual naative (but with no
accompanyingaudio -visual media) evoked a strong ER, elevating the heart rates at specific
points in time. The analyses of ER and Perceptual lllusievoked during game and story
support this idea as well.

In the second experiment we had two main research questions that we were able to respond to:

1. We definitely experience a sense of presence in SER, specifically in mental imagery, similar
to being in a virtual reality environment. In the case of virtual reality, presence is evoked
since our external perception is mediated, leading to an illusion of reality similar to our
physical world. In mental imagery the spaces are evoked endogenously by our mind without
the help of any external perception, bringing about an experience of presence.

2. The sense of presence can be detected by objectively analysing verbal expressions, gestures
and movements. We found that the verbal and physical expressions complemented each
other and enabled the assembly of thexternalization of the mental experience.

In the beginning we had raised the questioparamount to this thesis research:
What is this common element in the experiencetlod sense of ‘presence’ with respect to diverse
research disciplines?

Referring to the stateof-the-art, we proposed that the common constituent irany experience of

a sense of presencée an 'illusion of reality' (whether created by an external mediation of
senses or generatednternally) evoked in our mind. Thus the concept of 'Evoked Reality' was
born (Pillai et al., 2013&). With the help of further explorations and experiments, now we can
see that this concept is in fact a new step towards understanding our experiences of reality (or
illusion of reality) and associated presence (or sense of presence).

6.1.3 Objectives and Scope

The objectives of this thesis were:

1. To study how we experience presence and reality from disciplines within and outside virtual
reality. (cf. Chapter 2)

2. To propose and justify the concept of Evoked Reality that would help in observing and
defining the sense of presence from a global perspectivief. Chapter 3A)

3. To develop a graphical model that combines reality, presence, Evoked Reality and Evoked
Presence in a coherent mannefcf. Chapter 3A, 3.4)

4. To study thequalia of experience of presence and reality{cf. Chapter 3B)

5. To suggest the future scope of Evoked Reality in the research of presencé.Chapter 4 and
see gctions below)

In the last 5 chapters, we achieved these objectives thoroughly. Although a stimulating concept,
Evoked Reality still requires further research and analysis. There is a very long way to go, in
order to understand our cognitive experiences, when subjected to different media. Only then,
we may understand how to evoke stronger illusion of Medi&R. We must also examine in detail
our internal Perceptual lllusions like mental imagery experiencesand associatedPsychological
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lllusion in order to fully appreciate the effects and applications of Evoked Reality. Only then we
may comprehend our experience of sense of presence, at least to certain extent

6.1.4 Specific Contributions

With respect to the domain of virtual reality and communication media, our model may help
analyse and compare the strength of ER and EP in different systems. The proposed concept
suggests that our state of mind continuously shifts or fluctuates with time for which the
graphical model could be used to locate one’s state at any point in time.

This research work will definitely help in the better understanding of our notion of experience
of presence, especially with respect to reality. Our concept may help different researchers to
come together and explore presence and reality from a common perspective. The model also
attempts to have consistency with various theories on reality and consciousness, so that
researchers with different philosophical or psychological backgrounds with different views on
reality may still be able to work together on presence. As the concept of Evoked Reality
attempts to bring together different disciplines onto a common platform where we could study
presence and reality from a macro level, it may help towards better understanding of our
consciousness. We suggest that owoncept may have significant applications in the future
study of presence and reality.

6.1.5 Future Prospects

As we saw inChapter 4, we were able to demonstrate that every media does evoke reality (as
some researchers may agree). Thus we may be able to brahk common notion among few VR
researchers, that presence is only possible in higher forms of media like VR. We also observed
how Reality-Presence Map can add to presence analysis and comparison of media through
schematic representation of ER and EP. Intfire, with technological improvements, VR systems
will gradually become powerful enough to bring ER closer and closer to Simulated Reality.
Consequently, the RealityPresence Map may help examine our consciousness and possibly
regulate or control the experience levels for media, depending on specific guidelines for groups
of people with different cognitive concerns.

Many questions still need to be addressed. How do we objectively measure presence in media
with lower forms of immersion; like textual or simple audio narratives or pictures or paintings
(with no interactivity)? Can we develop a generic presence questionnaire that may help
compare presence in lower and higher media? Other measurement techniques like skin
conductance or EEG may help define presence measurement over different immersion levels.
These concerns require further study, numerous tests, and analysis.

Furthermore, at the moment there are no presence measurement techniques dedicated to Self
ER, although, there is enormous research work oanderstanding SelfER in general (mental
imagery, dreams, lucid dreams, altered states of consciousness,.etelowever, we were able to
successfully provide evidence of presence in mental imagefgf. Chapter 4, 4.2.6). The second
experiment helped us reveal that sense of presence is experienced not just in virtual reality (or
Media-ER), but also in mental imagery spaces (or S&HR) that are completely evoked by our

149



minds. This helped us clarify that presence study should be opened up further and may et
confined to virtual reality or mediated virtual environments.

When it comes to analysing SeER, it's in fact even more difficult as the entire experience is
internal. We may use either externalization techniques like behavioural or physiological dator
explore psychological activities or neural correlates, in order to go further into understanding
SelfER. In our second experiment we used externalization techniques, especially think aloud
process. Although protocol analysis, gestures and movements contributed to the understanding
of the nature of mental imagery experiences, some experiences were however hidden. This
presented us with another challenge how to differentiate between ‘selective reporting’, ‘failure

to report’ and ‘not experiencing at all'. Thus we believe that there is a need for further
experiments that would contribute to the exploration of sense of presence in SdfR. This
experiment was efficient enough to detect presence in mental imagery experiences, it made us
contemplate whether these experimental methods can be used in studying presence in Media
ER scenarios as well. How these methods could be efficiently extended to MeBR-(especially

in virtual reality experiences) is also something to be explored in future.

6.2 CONCLUSION

In this study we explored presence and different elements that contribute to it. Presence is not
just ‘being there’ but a combination of multiple feelings l(oomis, 1992; Steuer, 1992; Slater et
al., 1994; Barfield et al., 1995; Steuer, 1995; Biocca, 199897; Kim and Biocca, 1997; Lombard
and Ditton, 1997;Witmer and Singer, 1998)and most importantly ‘experiencing reality(Pillai et
al, 2013a). The two main factors affecting presence due to mediation are Perceptual Illusion
and Psychological lllusion These factors evoke an illusion of reality in our mind in which we feel
presence. We are constantly subjected to such illusions of reality, during which we experience
presence differently from that of our apparent real world. This illusion of reality is called
Evoked Reality (ER).

ER is not just mediaevoked but can also be sekvoked. MediaER may range from the mild
effect of a painting to an extremely plausible immersive Virtual Reality experience whigelfER
may range from a simple thought to an exceptionally believable dream reality (the strength of
ER may not necessarily be in the same order, as it depends on onglmlia and personal
characteristics). This dual nature of ER led us to define three poles of reality: Primary Reality —
the unaltered ard unmediated Real World, Simulated Realitythe ultimate Media-ER (a perfect
Virtual Reality condition) and Dream Reality the ultimate SelfER (a perfect dream condition).
Thus Evoked Reality is an illusion of reality formed in our mind, which is dffe€rfrom Primary
Reality.It's a combined illusion of space and events, or at least one of them. It is in this Evoked
Reality, one would experience presence. Thus Evoked Presence is the spatiotemporal experience
of an Evoked Reality.

The proposed RealityPresence Map attempts to graphically illustrate the concept of ER and EP.
This map provides a framework where the various experiences of ER could be mapped. The
subjectivity of ER qualiaand how these subjective factors affect MedigR and EP were
explained. The idea of Presence Threshold was also explored which formed the basis for
different levels of EP and temporal Presence Shifts. Different possibilities like Simulation within
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a Simulation and Dream within a Dream conditions were dtussed with respect to the
proposed model. However certain elements still demand clarifications tenhancethe theory.
The concept presented hereamay be an inception of a potential future research. We strongly
consider that Evoked Reality and the proposedReality-Presence Map could have significant
applications in the study of presence and most importantly in exploring the possibilities of what
we call ‘reality’.

RESUME DU CHAPITRE 6: PERSPECTIVES ENCOUSION
Les apports potentiels
Hypothéses envisagées

Comme mentionné précédemmentious avonscommenceé a étudieda présencesous le prisme
de la RV (Réalité Virtuelle)Ainsi, il se trouve que les définitions de la présenaant été limitées a
la RVet étroitement liées aux médiasCependant, sorinfluence s'étend sur tout un panel de
disciplines s’intéressant a la cognitionC'estla raison pour laquellenous avons tenté demettre
cesdifférentes idées sur la présencelans unconcept communde facon a I'étudier d'unpoint de
vue global Les dew hypothésesprincipales envisagées dansette thésesont les suivantes:
1. C'est a traverd'expérience d'uneRéalité Evoquédillusion de la réalité) que notre esprit
éprouve une PrésenceEvoquée (sentiment de présende
- UneRéalité Evoquéeest soitMédia-Evoquéesoit Auto-Evoquée.

2. LaRéalité Evoquéeest une expériencesubjective et spatio-temporelle.
- Cesqualia de I'expériencede la Réalité Evoquésont ce qui définitla PrésenceEvoquée

En vue de valider nos hypothéses nous avons d'abord défini notre concept de Réalité
Evoquée(l'illusion spatio-temporelle de la réalité, évoquéedans notre esprit) ainsi que la
Présence Evoquéelexpérience consciented'une Réalité Evoquée)Nous avons identifié deux
types deER que nous avons définies alrement : celle quiest évoquéea l'aide dela médiation
externe et celle qui ne nécessite demédiation d’aucune sorte.Nous avons ensuiteétudié la
différence entre la MediaER et la SelfER.Cela nous a permis d’observer oge situaient les
différentes expériences cognitivesliées a la réalité virtuelle, a la réalité simuléeou aux réves
dans le vaste éventaile nos expériencesCela nous a amenésiatroduire le modeéle tripolaire

de réalité, qui tente de redéfinirle concept traditionnel de continuum de la réalité-virtualité.

Finalement, nous avonsproposé un modéle schématique que nous avons appeléLa Carte
Réalité-Présence», sur lequel on a pu représenterla EP et la ERinduites par n'importe quelle
expérience cognitive que l'on pourrait vivre. Nous avons ensuite étudiéles qualia de
I'expérience desER Nous avons interrogéla subjectivité de nosexpériences cognitives etenté
d'analyser comment et pourquoi nous les ressentonssurtout avec l'aide d'expériences Deux
expériences ont été réalisés, 'une mettant en jeu les MedieERet I'autre la SefER

Questions de Recherche résolues

Dans la premiére expérience nous avons posé troisquestions de recherche principales
auxquelles nous avons étén mesure de répondre
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1. Tous les médiagpeuvent induire I'expérience de la ERy compris les médiasayant un faible
niveau d'immersion. Nous avons vugue, méme er'absenced'immersion perceptive dans un
médiacomme pour I'exemple des récitsil est possible dinduire une forte lllusion Perceptive
intérieurement. |l était évident au vu des réponsesiu questionnaire sur la ERque la Media
ER évoquaitnon seulementune illusion d'espace, mais une illusion du tempaussi, ce qui
renforce notre idée quela Réalité Evoquéeest une illusion spatiotemporelle de la réalité.

2. Les questionnairesde présencepeuvent se révéler utilesdans l'analyse dela Présence
Evoquée parun systémequi peut étre représenté visuellement surla Carte RéalitéPrésence
Nous pouvonsindiquer I'emplacement exactde la ERen fonction des résultatsde présence
obtenus. Cependant il faudrait de meilleures techniques de mesurequi pourraient intégrer
l'analyse objective des expériencesde présence dansdifférents types de médiasavec
différents niveauxd'immersion.

3. Les changements physiologiquepeuvent nous aider &comparer la Présence Evoquée induite
par difféerents types de Media-ER Nous avons constatéque mémeun meédia doté d'une
immersion perceptive inférieure comme un récit (sansaccompagnementd’éléments visuels
ni audio) provoquait une forte ER, accompagnée d'unéévation dela fréquence cardiaquea
des moments précis Les analysesde ['lllusion Perceptive et la ER apparue au cours de
I'expérience d’unjeu vidéoet de la lecture d’une nouvelleviennent conforter cette idée.

Dans la deuxieme expérience, nous posions deux questions de recherche principaasquelles

nous avons étéen mesure de répondre

1. Nous éprouvons vraisemblablement un sentiment derésencedans la SeHER, en particulier
dans l'imagerie mentale, se rapprochant d’'un sentiment de présence pouvant étre ressenti
dans un environnement de réalité virtuelle Dans le cagle la réalité virtuelle, la présence est
évoquéedes lors que notreperception externe est médiatisée conduisant a une illusion de la
réalité comparable a notre monde physique.Dans limagerie mentale, des espacessont
évoqués de facon endogéne pamotre esprit sans l'aide d'aucuneperception externe,
entrainant une sensation de présence

2. Le sentiment deprésence peut étre décke par l'analyse objectivedes expressions verbales
des gestes et des mouvementdNous avons découvert queles expressions verbales et
physigues étaient complémentaires et qu'elles permettaient de mettre sur piedles
externalisations de I'expériencementale.

Au début,nous avionsposé laquestion essentiellede cettethéese :
Quel est Blément commundans l'expériencedu sentiment de «présence» aux différentes
disciplines de la recherche ?

Se référant a I'état des connaissances actuelles, nous avons propose, en guise de réponse, que
c’était I' «illusion de la réalité» (qu’elle soit créée par unemédiation externe des sensou
généréeen interne) évoquée dans notreesprit, qui était I'élément communde toute expérience

d'un sentiment deprésence C’est ainsi que naquit le conceple «Réalité Evoquée» (Pillai et al,
2013a). Grace a I'étude et aux expériencesous pouvons maintenantaffirmer que ce concept
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est en fait une nouvelle étape versla compréhension de nosexpériencesde la réalité (u
lllusion de la réalité) et de la présencessociée(ou le sentiment deprésence.

Objectifs et Champs

Les objectifsde cette these étaient les suivants

1. Etudier la fagon dontnous expérimentonsla présenceet la réalité au seinet au-delala réalité
virtuelle du point de vue des différentes disciplinegcf. Chapter 2).

2. Proposer et justifier le concept deRéalité Evoquéepermettant d’observer et dedéfinir le
sensde la présencead'un point de vue global(cf. Chapter 3A).

3. Développerun modéleschématiquequi combineréalité, présenceRéalité Evoquéest
PrésenceEvoquéed'une maniére cohérente(cf. Chapter 3A3.4).

4. Etudier les qualia de I'expériencede la présenceet de la réalité(cf. Chapter 3B).

5. Proposer des perspectives impliquant la Réalité Evoquée dans la recherche sur la présence
(cf. Chapter 4)

Au cours des 5chapitres précédents nous avons atteint cesobjectifs en profondeur. Tout en
étant un concept pertinent, la Réalité Evoquérécessite encore des recherchest des analyses.
Il y a encore beaucoup de chemia parcourir afin de comprendrenos expériences cognitives
lorsque celles¢i sont soumises aifférents médias. Ce n’est qu’a cette condition que I'on pourra
comprendre comment évoquerune illusion plus forte de la Media-ER.Nous devons également
étudier en détail nos lllusions Perceptives internes comme les expériences concernant
I'imagerie mentale et I'lllusion Psychdogique associée afin d'apprécier pleinement les effets et
les applications dela Réalité Evoquée Alors seulemert nous pourrons comprendre notre
expérience du sengle la présencene seraitce qu’en partie.

Apports Spécifiques

En ce qui concernde domainede la réalité virtuelle et de la communicationnotre modéle peut
aider a analyser eta comparer l'intensité desERet des ERdans différents systémesLe concept
proposé suggere que notreétat d'esprit se déplacecontinuellement ou fluctue avec le temps,
aspect visible sur le modele schématique qui peldtre utilisé pour localiser son état a tout
moment.

Ce tavail de rechercheva certainementaider aune meilleure compréhensionde notre concept
d'expérience de la présence, en particulieen ce qui concernela réalité. Notre concept peut
inciter les chercheursa se réunirpour étudier la présenceet la réalité a partir d'un point de vue
commun. Le modélgente également de développer une cohérenavec lesdifférentes théories
sur la réalité et la conscienceafin que les chercheursle différents domaines philosophiquesou
psychologiques partageantdifférents points de vuesur la réalité, puissent étre encorecapables
de travailler ensemblesur la présence Comme le concept ddRéalité Evoquéetente de mettre
d’accord lesdifférentes disciplines afin de trouver un cadre commun a partir duquel nous
pourrions étudier la présenceet la réalité de maniére plus vaste, il est susceptible de fournir
une meilleure compréhensionde notre conscienceNous pensons queotre conceptpeut avoir
des applicationssignificatives dans les études menées a I'avenir sur la préseneela réalité.
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Perspectives Futures

Nous avons réussi adémontrer que tous lesmédias évoquaient la réalité (comme certains
chercheurs en conviennent Par conséquentpousavons été en mesure de revenir sur la notion
communea certains chercheursadeptes de la RV qui pensemjue la présencen'est possible que
dansdes formes supérieures denédias comme la RV immersivéNous avons également observé
comment la Carte Réalité-Présence peut apporter sa contribution dans l'analyse et la
comparaison de la présence provoquée par différents médiasa travers la représentation
schématique dela ER et de la EP Avec les améliorations technologiques qui se profilent a
I'horizon, les systémes de réalité virtuelledevraient progressivement devenirassez puissants
pour faire que la ER se rapproche encore plude la Réalité Imulée. Par conséquent, laCarte
Réalité-Présencepeut aider a étudier notre conscienceet mémea réglementer ou contréler les
niveaux d'expériencepour les médias, en fonction des directives spéitjues pour des groupes
de personnesavecdifférents types de problémes cognitifs

De nombreuses questionsdoivent encore étre tranchées Comment peuton mesurer
objectivement la présence dans les médiaavecles formes inférieures delimmersion comme
les récits (us ou entendug, les imagesou les peintures (sansinteractivité ) ? Peuten élaborer
un questionnaire sur laprésencegénérique susceptible d’aider a comparela présence dans les
médias inférieurs et supérieurs ? D'atres techniques de mesurecomme laconductance de la
peauou 'EEGpeuvent aider a définirla mesurede la présence a partir de niveaus'immersion
différents. Ces aspectsécessitentune étude plus approfondie, de nombreux tests et analyses

En outre, actuellement il n'existe pas déechniques de mesurale présencedédiéesa la SeKER,
bien qu'il y ait un travail de rechercheénorme sur la compréhension dela SelfER en général
(imagerie mentale, réves, réves lucidegtats altérés de conscience, etc.). Cependambus avons
réussi afournir la preuve de la présencedans limagerie mentale(cf. Chaptre 4, 4.2.6). La
deuxieme expériencenous a permis derévéler que le sentiment de présencesst éprouvé non
seulementdans la réalité virtuelle (ou Media-ER), mais égalementdans les espaces'imagerie
mentale (ou SelfER) qui sont entiérement évoqués parnos esprits Cela nous a permisde
préciser que I'étude sur la présencedevait étre davantage étenduest ne devait passe limiter a
la réalité virtuelle ou ala médiation des envionnements virtuels.

L’analyse dela SelfER, quant a elle, estncore pluscomplexe cartoute |'expérience se fait en
interne. Nous pouvons utiliser des techniques comme l'externalisation des données
comportementalesou physiologiques, ou explorer les activitépsychologiquesou les corrélats
neuronaux, afin d’approfondir la compréhension déa SelfER.Dans notredeuxiéme expérience
nous avons utilisé des techniquesl'externalisation, en particulier les procédés qui consistaient
a penser tout haut Bien que l'analysedes protocoles, des gestes et des mouvementasit
contribué a la compréhensionde la nature des expériencesd'imagerie mentale, certaines
expériencesont cependant étéoccultées. Cela noua mis face a un autre défi comment faire la
différence entre «rapports sélectifs», «omissions de déclaration» et «absence d’expérience.
Ainsi, nous croyonsqu'’il serait pertinent que des recherches a venir portent sur le sens de la
présencedans la SeHER.Cette expérience a étéuffisamment efficace pourdéceler la présence
dans les expérienced'imagerie mentale pour nous amener a nous demander si canéthodes
expérimentales pouvaient étreutilisées pour étudier la présencedans les scénariogle la Media
ER. Commentes méthodes pourraient ére appliquées efficacement et de maniére pertinente
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aux Media-ER (en particulier dans les expériencesle réalité virtuelle) est aussi quelque chose
qu'il faudrait explorer a l'avenir.

Conclusion

Dans cette étude, nous avons étudié la présenetlesdifférents élémentsqui s'y rapportent. La
Présencen'est pas seulementsynonyme de «Being There» («Etre la»), maiselle est une
combinaison de sentiments multiples (Steuer, 1992; Slater et al., 1994; Barfield et al., 1995;
Steuer, 1995; Kim and Bioccal997; Lombard and Ditton, 1997 Witmer and Singer, 1998) et
surtout de «l'expérience de la réalité» (Pillai et al, 2013a). Les deuxfacteurs principaux qui
affectent la présence par le biais de la médiation sont Illusion Perceptive et I'lllusion
Psychdogique. Ces facteursévoquent uneillusion de la réalité dans notre esprit dans lequel
nous sentons la présenceNous sommes constammensoumis ade telles illusionsde la réalite,
au cours desquellenous expérimentonsla présenced’'une maniére diférente de celle denotre
monde réel apparent Cette illusionde la réalité est appeléeRéalité EvoquégER).

La ERn'est pas seulemenmédia-évoquée, maigpeut également étre auteévoquée. La MedidER
(Réalité Média-Evoquée peut varier de l'effet léger d'une peinture a une expérience
extrémement convaincante dela réalité virtuelle immersive, tandis qu'une SelfER (réalité auto-
évoquée) peut varier d'une simple penséea une réalité révée extraordinairement palpable
(Iintensité de la ERn’est pas nécessairementans le méme ordrecar elle dépend desesqualia
et des caractéristiques personnelles de chacunlette dualitéde la ERnous a conduit adéfinir
trois pblesde la réalité:

- La RéalitéPrimaire :le monde rée| non-modifié et non-médiatisé;
- La RéalitéSimulée: la Media-ERIa plus élevée (ne réalité virtuelle parfaite) ;
- La RéalitéRévee: la SelfERIa plus élevée (n état de réve parfai}.

Ainsi, la Réalité Evoquéest une illusiorde la réalitéformée dans notreesprit qui estdifférente de
la Réalité Primaire. C'est une illusion combinée d'espaceset d'événements (ou seulement
d’espaces, ou seulement d’événements)C'est dans cette Réalité Evoquée qu'on peut
expérimenter la présence Ainsi, la Présence Evoquéest I'expériencespatio-temporelle d'une
Réalité Evoquée.

La CarteRéalité-Présenceprésentée tente d'illustrer graphiqguement les concepts deER et de

EP. Ce schémdournit un cadre dans lequeles différentes expériences de laER peuvent étre

schématiséesla subjectivité desqualia dans la ERet les raisons pour lesquelles cefacteurs

subjectifs affectent la Media-ERet la EPont été expliquéesL'idée deseuil de présencefondant

la basepour différents niveaux dela EP et pour des déplacementdemporels de présencea

également été étudiéeDifférentes possibilitéstelles quela simulation au seind'une simulation

et un réve dans un réveont été proposées au regard du modéle développ€ependantcertains

élémentsattendent encoredes éclaircissementsusceptibles decompléter la théorie. Le concept
présenté ici est le commencementd'une recherche potentielle pouvant étre menée a I'avenir
Nous considéronsfermement que la Réalité Evoquéeet la Carte RéalitéPrésenceproposées

auront des applications significatives das I'étude de la «présence» et permettront notamment

d’explorer les possibilitésde ce que nous appelons la kéalité ».
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Appendix 1. Glossary of Terms

Definitions of Terms

Telepresence

Teleoperation

Being There

Presence

Suspension of
Disbelief

Media
Mediation

Senstion

Perception

Qualia

Experience

Phenomenology

Mental Imagery

Cognition

The feeling of being present in alifferent location than one's true
physical location, with the help of different systems like
teleoperation or telerobotics.

The ability to virtually present oneself and control objects or events
in a different location away from one'dsrue physical location.

The feeling of being present in a location presented by a mediur
than one's true physical location.

The feeling of beingpresent inside a reality evoked by a virtual
environment.

All existing definitions can be found inChapter 2, Section 2.1.2.

The act of willingly accepting and immersing oneselfinto the
illusion of realty depicted by a medium

The different means of communication.
The process oproviding sensory information by the media.

The first stage in the functioning of senses thadetects and
represents stimuli from the environment.

Higher brain function that interprets sense data from events anc
objects in the world, and aeates useful information of the
surroundings from the detected stimuli.

One's subjective conscious experienc&he way, things seem to us.
A state of undergoing observable events.
Study of thestructures of subjective experience and consciousness

The mental experience of perceiving objects, spaces or event
(significantly resembling external perception), while in fact none of
those isactually present to the senses.

The mental processes involved inacquiring knowledge and
comprehension. The mental processes include attention,
remembering, learning, reasoning, problem solvingand decision
making.
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Cognitive Science

Consciousness

Interdisciplinary study of mind and cognition, smnning over
multiple research disciplines, like philosophy, psychology, artificial
intelligence, neuroscience, linguistics and anthropology.

The state of being aware. Th&aculty of conscious experience.

Definitions proposed in this thesis research

Perceptual lllusion

Psychological lllusion

Evoked Reality

Evoked Presence
(sense of presence)

Presence {eneral)

Media- Evoked Reality
(Media-ER)

Self Evoked Reality
(SeltER)

Primary Reality
Primary Presence

(real presence)

Simulated Reality

Dream Reality

The experience that our mind undergoes when presented witt
either deceptive sensation of external stimuli or a sensation ©
internal stimuli without external perception.

The illusion of perceiving objects or spaces that are physically not
present. (but evoked either by mediating our external perception
with the help of different media or endogenously evoking internal
perception in the mind)

Cognitive responses associated withthe induced Perceptual
lllusion.

A spatiotemporal illusion of reality, evoked in the mind

The conscious experience of being in an Evoked RealiiiNote that
this is just a sense of presence evoked in the mind)

The consciousexperience of being in a reality.

lllusion of reality evoked or maintained with the help of external
mediation.

lllusion of reality evoked endogenously in the mind, without the
help on an external mediation.

The experience of the real world, with respect to our primary
perception and associated cognition.

Presence experienced in the Primary Reality. (This iwhat some
may call thereal presence as opposed to the sense of presence)

Thetheoretical threshold of MediaER The point at which MediaER
would evoke presence indistinguishabldo the presence in Primary
Reality. So, me would consider it as the PrimaryReality.

The theoretical threshold of SelfER The point at which SeHER
would evoke presence indistinguishable to the presence in Primar
Reality. So, one wouldconsider it as the PrimaryReality.
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Simulation within a
Simulation

Dream within a Dream

The hypothetical scenario of being in a reality, which one may
eventually find out as been é&Smulated Reality which was in fact
inside another one. This illusory experience may be realized when
presence in the Simulated Reality is brokertp find oneself in what
may seem like Pimary Reality, and then broken once agairo find
oneself in the Primary Reality.

The illusion of being in a reality, which one wouldeventually find
out as beena dream that was indeed part of another dream. This
illusory experience is usually realized when someone wakes up
from a dream only to find himself waking uponce again in the
Primary Reality.

Appendix 2: List of Abbreviations

VR : Virtual Reality

ER . Evoked Reality

DR . Dream Reality

SR . Simulated Reality

PR :  Primary Reality

Media-ER . Media-Evoked Reality

SelfER . SeltEvoked Reality

VE : Virtual Environment

BIP . Break in Presence

BIR . Break inReality

DWAD .  Dream within a Dream

SWAD : Simulation within a Simulation

PQ . Presence Questionnaire

SUS . SlaterUsohSteed (Questionnaire)
ITC-SOPI . ITC-Sense of Presence Inventory (Questionnaire)
ASC . Altered States of Consciousness
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Appendix 3: Questionnaires (Experiment 1)

Before Experiment

General Information and Gaming Experience
(For classification of gamers andnon-gamersand analysis of average resting heart rafe

1. Informations
Nom et Prenom
Age
Sexe
Profession
2. Jouez vous aljeu vidéo?
3. Répondez aux questions suivantes si vous avez répondu positivement a la précédente.
Combien de temps passer vous a jouer sur chaque supportde0a 7 ?
PC
Console de salon
Console portable
Jeu sur téléphone

Combien de temps pensexous passersur chaque type de jeu,de 0 a7 ?
FPS (jeu en vue a la premiere personne : Doomlike, COD, MWF, Battlefield
Simulateurs (Avion, FSX, voiture de courses...)
Jeux d'aventures (Jeu en vue a la troisieme personne : Lara Croft, Assasin's Creed...)
Jeuxmultijoueur massifs (Jeu en vue a la troisieme personne : WOW...)
Jeux de plateform 2D et 3D (Mario, Sonic, Megaman, Donkey Kong...)
Jeux de sport (Football, Hockey, FIFA, PES...)
Casual Game (Réflexion, adresse, Tiny Wings, Angry Birds, Doodle Jump ...)

Immersive Tendency Questionnaire (original | English)
(All questions wereto be answeredas'‘yes’ or ‘no’, Question 7. lthoptions for multiple
responses, Question 8had theoptions ‘bad’, ‘averageand good)

1. Do you easily become deeply involved in movies or TV dramas?

2. Do you ever become so involved in a television program or book that people have
problems getting your attention?

3. How mentally alert do you feel at the present time?

4. Do you ever become so involved in a movie that you are not aware of things happening
around you?

5.  How frequently do you find yourself closely identifying with the characters in a story line?

6. Do you ever become so involved in a video game that it is as if you are inside the game
rather than moving a joystick and watching the screen?

7.  What kind of books do you read most frequently? (Circle one item only!)
Spy novels Fantasies Science fiction
Adventure Romance novels Historical novels
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10.

11.

12.
13.
14.
15.

16.
17.
18.
19.

Westerns Mysteries Other fiction

Biographies Autobiographies Other non4iction

How physically fit do you feel today?

How good are you at blocking out external distractions when you are involved in
something?

When watching sports, do you ever become so involved in the game that you react as if
you were one of the players?

Do you ever become so involved in a daydream that you are not aware of things
happening around you?

Do you ever have dreams that are so real that you feel disoriented when you awake?
When playing sports, do you become so involved in the game that you lose track ofdin
How well do you concentrate on enjoyable activities?

How often do you play arcade or video games? (OFTEN should be taken to mean every day
or every two days, on average.)

Have you ever gotten excited during a chase or fight scene on TV or in the movies?

Have you ever gotten scared by something happening on a TV show or in a movie?

Have you ever remained apprehensive or fearful long after watching a scary movie?

Do you ever become so involved in doing something that you lose all track of time?

After Experiment

Questionnaire Attention Allocation

1. Avezwvous pergus des mots qui s'affichaient sur un écran en dehors de I'espace du jeu ?
2. Sioui, combien de mots....
3. Pouvezvous retranscrire ces mots cidessous ?

Questionnaire Subjectif Emotionnel

1. De 0 a7, Comment vous étegus senti angoissé ?
2. De 0a7, Comment avezeus eu peur ?
3. De 0 a7, Comment aveweus été surpris ?

Presence Questionnaire (PQ) (original | English)
(All guestions were to be answered as a number within a Likert scale oj 7

© N OA~WDNRE

How much were you able to control events?

How responsive was the environment to actions that you initiated (or performed)?

How natural did your interactions with the environment seem?

How much did the visual aspects of the environment involve you?

How much did the auditory aspects of the environment involve you?

How natural was the mechanism which controlled movement through the environment?
How compelling was your sense of objects moving through space?

How much did your experiences in the virtual environment seem consistent with your
real-world experiences?
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

23.

24.

Were you able to anticipate what would happen next in response to the actions that you
performed?

How completely were you able to actively survey or search the environment using vision?
How well could you identify sounds?

How well could you localize sounds?

How well could you actively survey or search the virtual environment using touch?

How compelling was your sense of moving around inside the virtual environment?

How closely were you &le to examine objects?

How well could you examine objects from multiple viewpoints?

How well could you move or manipulate objects in the virtual environment?

How involved were you in the virtual environment experience?

How much delay did you experience between your actions and expected outcomes?

How quickly did you adjust to the virtual environment experience?

How proficient in moving and interacting with the virtual environment did you feel at the
end of the experience?

How much did the visual dispay quality interfere or distract you from performing
assigned tasks or required activities?

How much did the control devices interfere with the performance of assigned tasks or
with other activities?

How well could you concentrate on the assigned tasks or required activities rather than on
the mechanisms used to perform those tasks or activities?

Slater-Usoh-Steed Questionnaire (SUS) (original | English)
(All questions were to be answeredas a number within a Likert scale of ¥

Please rate yoursense of being in thertual environment, on a scale of 1 to 7, where 7
represents yournormal experience of being in a place.

To what extent were there times during the experience when the virtual environment was
the reality for you?

When you think back to the experience, do you think of the virtual environment more as
images that you saw or more asomewhere that you visite?i

During the time of the experience, which was the strongest on the whole, your sense of
being in the virtual environment or of being elsewhere?

Consider your memory of being in the virtual environment. How similar in terms of the
structure of the memory is this to the structure of the memory of othgracesyou have
been today? By ‘structure of the memory’ consider things like the extent to which you
have a visual memory of the virtual environment, whether that memory is in colour, the
extent to which the memory seems vivid or realistic, its size, location in your imaginatip
the extent to which it is panoramic in your imagination, and other suchtructural
elements.

During the time of your experience, did you often think to yourself that you were actually
in the virtual environment?
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Evoked reality Questionnaire

- Game & Story (original | English)

Game

Story

Perception of Space

Perception of Space

Were you able to experience the scenario in

Were you able to experience the story in your

1 your mind along with the game? mind along with the reading?

Did you seethe events in story from the point

2 ]

of view of the narrator?

3 If no, from whose (or which) point of view did

you see the events?

4 Were you able to instantaneously change Were you able to instantaneously change
where you looked using the controls? where you looked according to the narration?
When you think of the environment in the When you think of the environment in the

5 game do you remember it as a place you have story do you remember it as a place you have
visited some time before? visited sometime before?

6 Did you experience vivid images evoked in

your mind?

7 Were the images in the game very realistic If yes, were they very realistic in your mind
(similar to the real world)? (similar to the real world)?

. If yes, Please draw or sketch roughly few
Please draw or sketch roughly fewhings that y . g y.
8 . . . things that you remember as images in your
you remember as images in your mind? .
mind?
. . Did you experience the feeling of sounds in
Did you experience the effects of sounds y . P . g

9 . your mind, due to the narration of the story

during the game? .
environment?
If yes, were they very realistic (similar to the | If yes, were they very realistic in your mind

10 -
real world)? (similar to the real world)?

11 | If yes, Please mention them here: If yes, Please mention themére:

. . . . Did you experience the feeling of smell in
Did you experience the feeling of smell in y . P . g

12 . . your mind, due to the narration of the story

your mind, due to the game environment? .
environment?
If yes, were they very realistic (similar to the | If yes, were they very realistic in your mind

13 -
real world)? (similar to the real world)?

14 | If yes, Please mention them here: If yes, Please mention them here:
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Perception of Time Perception of Time
(Please answer from memory, without (Please answer from memory, without
referring to a watch or a clock) referring to a watch or a clock)

15 How much time do you think you spent in the | How much time do you think you spent in the
Experiment Room? Experiment Room?
According to you, for how much time did the | According to you, for how much time did the

16 | events inside the game environment take events inside the story environment (in the
place. room) take place.

17 At any point of time did you forget that you At any point of time did you forget that you
were in an experiment room? were in an experiment room?

18 | If yes, when (at which points)? If yes, when (at which points)?
At any point of time did you forget that you At any point of time did you forget that you

19 | were playing but experiencing the events were reading but seeing the events in mind
intuitively? intuitively?

20 | If yes, when (at which points)? If yes, when (at which points)?
At any point of time did you disconnect from | At any point of time did you disconnect from
the experiment due to unrelated thoughts in | the experiment due to other thoughts in

21 mind? mind?
(E.g. Remembering an appointment, thinking | (E.g. Remembering an appointment, thinking
about someone, feeling hungry, feeling to go | about someone, sudden need to go the
to the toilet, etc) toilet, etc)

22 | If yes, when (at which points)? If yes, when (at which points)?
If yes, Please mention them here If yes, Please mention them here

23 | Thought: Thought:
What triggered the thought (if you know): What triggered the thought (if youknow):
Comments Comments

24 If you had any other experiences in particular | If you had any other experiences in particular
during the experiment, please mention here: | during the experiment, please mention here:

o5 If you have any other comments, pleaserite If you have any other comments, please write
here: here:

Table 8: Evoked reality Questionnaire- Game & Storysource: author]
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Appendix 4: Sketches (Experiment 1)

Sketched Images (Game and Story)

Game Story

Participant-3 Participant-2 Participant-1

Participant-4
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G-luedned

9-luedionied

/-uedinied

g-luedinied

6-luedionied
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0T-edoiued

TT-uedoinred

ZT-wedonred

€T-luednred

yT-uedionred
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GT-uedonred

9T-edoued

LT-wedoinred

gT-uedoinred

6T-luedonred
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0gz-uedionred

Tz-uedinred

Zz-wedoired

gz-edonred

yz-uedioiued
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Ge-uedoiued

9z-edoned

Lz-edoired

gz-uedionred

6¢-luedionied
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Analysis of sketch ed elements (Game)

[ X X X X Arepunog / awelH
12 X[ X | X|X]|X X | X X | X |X|X X X | X MB3IA BADadsIad uonejuasalday
e X X |2ge / anbojeig
6 X X X X X X X € |19na
T X X X X X X | X X Z 19naT oA swesD)
6 X X X | X X T 19na
T X | X | X X X | X X MBIA snonbBlquy
T X MBI/ UOoSIad payL
M3IA JO Juiod
1T X | X | x|x X X | X | x| x X | x| X MBIA U0SIad sl
0 JojeLeN Yum MaIA uosiad 1siid
T X J]oswiH Jahke|d
vz X | X[ X[ x| x|x]|x X | X | X X | X | X|x|x X | X sis10eley) ON sisyereyd
[ X X X Ja1suo
% X X X | X a|pueH / A3|ind
€ X [fem uo yaio
€ X s|fem uo sbunured
€ X X X lopuiod
g X X sjods poo|g
9 X X X | X |X X QWIS / g9
0T X | X X X X | X 108V / JI8ysS / s|qeL
T sdals
@ X X a|pue) / uidue] s109[qO / 9oedSs
[ X X X X sayse|ds
9 X X X X 1818\
8 X X X X | X |aireg
8 X X X | X X X sajel) / saxog
ZT X[ X|X|X|X]|X X X | x| x looQ / Buiuado
oT X | X X X X | X X Buiedo yaiy
T X X X X X | X alnxa] [fep
8T X | X X X | X | X X | X X X | X | x|x ST
IVLOL (62(8¢(2¢|9¢2|S¢|Pe|€2|2e|T2|0Z|6T|8T LT 9T |ST|¥T|€T|CT|TT|0T

Table 9: Distribution of visual elements in the sketches (Gamejource: author]
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