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Mixed Reality Spectrum (aka “XR”)
Inspired by Milgram & Kishino (1994)

Milgram, P. and Kishino, F. (1994) A Taxonomy of Mixed Reality Visual Displays. IEICE Transactions on Information and Systems,  E77-D, 1321-1329. 
https://search.ieice.org/bin/summary.php?id=e77-d_12_1321
Modified with Clay Bavor (2017, May 18) Google IO 2017 Day 2 Keynote, https://twitter.com/kentbye/status/865244388057694208
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Microsoft’s Mixed Reality Spectrum
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Plausibility Illusion
“the illusion that what is apparently 
happening is really happening (even 
though you know for sure that it is 
not).”

Place Illusion
“It is the strong illusion of being in a 
place in spite of the sure knowledge 
that you are not there.”
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Bystrom et al’s Conceptual Model of the Sense of Presence (1999)
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Some of the Objective Hardware Engineering Required for VR (2014)
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Predictive Coding Theory of Neuroscience
(aka Predictive Processing)
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Embodied Cognition as Nested Contexts (2012)
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Steinicke on Perceptual Loops with VR (2021)



Bystrom, K.-E., Barfield, W., & Hendrix, C. (1999). A Conceptual Model of the Sense of Presence in Virtual Environments. Presence: Teleoperators and Virtual Environments, 8(2), 
241–244. doi:10.1162/105474699566107

Objective
XR Hardware

Subjective
Experience
of Presence

Many Open Questions on Consciousness & Presence

OPEN
QUESTION



Skarbez, R., Brooks, Jr., F. P., & Whitton, M. C. (2017). A Survey of Presence and Related Concepts. ACM Computing Surveys, 50(6), 1–39. doi:10.1145/3134301 

Survey of Presence Concepts (Skarbez et al, 2017)
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First Presented Elemental Theory of Presence in Feb & March 2017

● Bye, K. & Brillhart, J. (2017, February 8) #502: An Elemental Theory of Presence + Future of AI & Interactive Storytelling. Voices of VR Podcast. Retrieved on April 22, 2022 
from https://voicesofvr.com/502-an-elemental-theory-of-presence-future-of-ai-interactive-storytelling/
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Jung on Archetypes: Can’t be “reduced to a simple formula”

Jung, C. G. (1968). The Psychology of the Child Archetype. In R. F. C. Hull (Trans.), The Collected Works of C. G Jung | Complete Digital Edition (Vol. 9: Part 4 of The Archetypes 
and the Collective Unconscious, 2nd Edition, pg. 179, paragraph 301). Princeton, NJ: Princeton University Press. (Original work published 1940).

“Clear-cut distinctions and strict formulations are quite 
impossible in this field, seeing that a kind of fluid 
interpenetration belongs to the very nature of all 
archetypes. They can only be roughly circumscribed at 
best. Their living meaning comes out more from their 
presentation as a whole than from a single formulation. 
Every attempt to focus them more sharply is immediately 
punished by the intangible core of meaning losing its 
luminosity. No archetype can be reduced to a simple 
formula. It is a vessel which we can never empty, and 
never fill. It has a potential existence only, and when it 
takes shape in matter it is no longer what it was. It persists 
throughout the ages and requires interpreting ever anew. 
The archetypes are the imperishable elements of the 
unconscious, but they change their shape continually.”
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“radiant, glowing, warm, flaming, energetic, 
creative, fervent, aspiring, spontaneous, 

passionate, daring, assertive, courageous, 
enterprising, self-confident, individualistic, 

independent, free, active, enthusiastic, 
exuberant, demonstrative, inspirational, 

rapturous, spirited, impassioned, & optimistic”

“mental, intellectual, abstract, rational, logical, 
conceptual, theoretical, communicative, 

social, friendly, gregarious, curious, 
inquisitive, alert, objective, impersonal, 
impartial, dispassionate, unbiased, fair, 

tolerant, unprejudiced, observant, clever, 
witty, versatile”

“nurturing, sustaining, providing, protecting, 
shielding, retiring, feeling, emotional, 

sensitive, empathetic, compassionate, 
healing, bonding, merging, unifying, 

dissolving, absorptive, impressionable, 
flowing, receptive, yielding, adaptive, 

amorphous, changing, psychic, deep, hidden, 
mysterious”

“practical, pragmatic, realistic, useful, 
dependable, reliable, trustworthy, deliberate, 
cautious, grounded, solid, stable, physical, 
tangible, material, substantial, structured, 

corporeal, sensuous, patient, enduring, 
persevering, plodding, persistent, resolute, 

industrious, productive” 

Bloch, D., & George, D. (1987). Astrology for yourself: A workbook for personal transformation. (pp. 9-10) Wingbow Press. 

Western Esoteric, Archetypal Attributes of the Four Elements



Active Presence
Agency, Interactions, Dynamics, 
Action, Locomotion, Exploration, 

Spontaneity, Creativity, Will, 
Engagement, Gameplay, 

Intention, & Live Performance.

Emotional Presence
Emotional Immersion, Feelings, 

Mood, Vibe, Color, Lighting, 
Consonance & Dissonance 
Cycles, Music, Story, Time, 
Flow, Narrative Presence, 

Empathy, Compassion

Mental & Social Presence
Thoughts, Language, Choices,  
Expectations & Novelty, Mental 
Models, Plausibility, Coherence,  

Attention, Suspension of Disbelief, 
Puzzles, Mental Friction, Rules, 

Social Presence, & Virtual Beings

Embodied Presence
Self-Presence, Body, Embodiment, 
Sensory Experience, Biometric & 
Physiological Data, BCIs & Neural 
Inputs, Haptics, Immersive Sound, 
Spatial Presence, & Environmental 

Immersion, Architecture
Bye, K. (2022, May 5) "A Primer on Presence, Immersive Storytelling, & Experiential Design." [Presentation] 
Storycon: A collision of (he)art and technology. BOZAR. Brussels, Belgium. 



Mental & Social
Presence

Active
Presence

Emotional
Presence

Embodied & 
Environmental

Presence





● Underlying Experiential Age Context
● My Elemental Theory of Presence

○ Connections to Experiential Marketing
○ Underlying Dialectics of Presence
○ Presence Theory Evolution & Synthesis

● My Immersive Storytelling & 
Experiential Design Framework

● Experiential Design & Immersive Story 
Breakdowns



● Skarbez, R. (2016, December 4). Thank you! From a Voices of VR alum. Personal Communication to Bye, K.
● Skarbez, R., Brooks, Jr., F. P., & Whitton, M. C. (2017). A Survey of Presence and Related Concepts. ACM Computing Surveys, 50(6), 1–39. doi:10.1145/3134301 

I got a brief mention in Skarbez et al’s 2017 survey 

Skarbez tips me off to Chertoff’s Presence Work (2016, Dec 4)



Chertoff’s Experiential Design & Presence Work (2008-2010) via Skarbez

Chertoff, D. B., Schatz, S. L., McDaniel, R., & Bowers, C. A. (2008). Improving Presence Theory Through Experiential Design. Presence: Teleoperators and Virtual Environments, 
17(4), 405–413. doi:10.1162/pres.17.4.405 



Chertoff’s Review of Presence Theory Components (2009)

Chertoff, Dustin, "Exploring Additional Factors Of Presence" (2009). Electronic Theses and Dissertations. 3910. 
https://stars.library.ucf.edu/etd/3910



“The process of using these dimensions to create such an 
experience is known as experiential design” - Chertoff (2010)

● Chertoff, Dustin, "Exploring Additional Factors Of Presence" (2009). Electronic Theses and Dissertations. 3910. https://stars.library.ucf.edu/etd/3910
● Chertoff, D. B., Goldiez, B., & LaViola, J. J. (2010). Virtual Experience Test: A virtual environment evaluation questionnaire. 2010 IEEE Virtual Reality Conference (VR). 

doi:10.1109/vr.2010.5444804 

Experiential Design "originated from the marketing field 
where it was used to encourage people to create meaningful 

emotional and social connections to a product."
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Schmitt, B. (1999). Experiential marketing. Journal of marketing management, 15(1-3), 53-67.

Experiential Marketing: “Strategic Experiential Modules” (1999)

● Sense
● Feel
● Think
● Act
● Relate



Think,
RelateAct

FeelSense

[Text via] Schmitt, B. (1999). Experiential marketing. Journal of marketing management, 15(1-3), 53-67.



Think
“appeals to the intellect with the objective of 
creating cognitive, problem-solving experiences that 
engage customers creatively.”

Relate
“expands beyond the individual's personal, private 

feelings... appeal to the need to be perceived 
positively by individual others... They relate the 

person to a broader social system.”

Act
“enriches customers' lives by targeting 
their physical experiences, showing 
them alternative ways of doing 
things..., alternative lifestyles and 
interactions.

Feel
“appeals to customers' inner feelings 
and emotions, with the objective of 
creating affective experiences that 
range from mildly positive moods... to 
strong emotions of joy and pride.”

Sense
“appeals to the senses with the 
objective of creating sensory 
experiences, through sight sound, touch, 
taste and smell.”

[Text via] Schmitt, B. (1999). Experiential marketing. Journal of marketing management, 15(1-3), 53-67.



Brakus, J. J., Schmitt, B. H., & Zarantonello, L. (2009). Brand experience: what is it? How is it measured? Does it affect loyalty?. Journal of marketing, 73(3), 52-68.

Measuring Brand Experience (2009)

● Sensory
● Affective
● Behavioral
● Intellectual
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Printed image from Leibniz, Gottfried Wilhelm, (1690) Ars Combinatoria. 
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Printed image from Leibniz, Gottfried Wilhelm, (1690) Ars Combinatoria. 
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The limiting of basic opposites to four and their correlation to the 
roots is first found in medicine. Alcmaeon worked on the 
assumption of an indefinite number of opposites, but it was 
Empedocles' theory that the medical writers later took over and 
adapted to a fixed number of powers, and then of humors, in the 
body. Philistion in a simple way listed four ideai of the body, 
relating hot to fire, cold to air, dry to earth, and moist to water. In 
the Hippocratic Nature of Man the four opposites were brought into 
line with the humors, and with the seasons of the year, in the 
following scheme: 

winter (cold and wet) : phlegm 
spring (wet and hot) : blood 
summer (hot and dry) : yellow bile 
autumn (dry and cold) : black bile

Medical Origins of Hot/Cold vs Wet/Dry

Empedocles, & Wright, M. R. (1981). Empedocles: The extant fragments. (pp. 26-27) Yale University Press.



Hot

Cold

WetDry

Sanguine
Blood

Air
Spring

Choleric
Yellow Bile

Fire
Summer

Melancholic
Black Bile

Earth
Autumn

Phlegmatic
Phlegm
Water
Winter

Solis, Virgil (1530-1562) Sanguine Temperament, From the Four Temperaments (Plate 1), Choleric... (Plate 2), Phlegmatic... (Plate 3), Melancholic (Plate 4). Minneapolis Institute 
of Art. Retrieved on April 26, 2022 from https://collections.artsmia.org/art/121403/sanguine-temperament-virgil-solis & https://collections.artsmia.org/search/virgil%20temperament.
Walkington, Thomas (1607) Optick Glasse of Humor. Retrieved on April 26, 2022 from https://becker.wustl.edu/news/humoralism-and-the-seasons/. 



Jung’s Psychological Types of “thinking, feeling, sensation, & intuition”
inspired by Galen temperaments & the four elements (1921)

Jung, C. G. (1976). Psychological types. In R. F. C. Hull (Trans.), The collected works of C. G Jung | Complete Digital Edition (Vol. 6). (paragraphs [7] and [883]) Princeton, NJ: 
Princeton University Press. (Original work published 1921).

“I have found from experience that the basic 
psychological functions, that is, functions which 
are genuinely as well as essentially different 
from other functions, prove to be thinking, 
feeling, sensation, and intuition...” [7]

“From ancient times there have been numerous 
attempts to reduce the manifold differences 
between human individuals to definite 
categories… [Galen] distinguished four basic 
temperaments: the sanguine, the phlegmatic, the 
choleric, and the melancholic. The underlying 
idea goes back to the fifth century B.C., to the 
teachings of Hippocrates, that the human body 
was composed of the four elements, air, water, 
fire, and earth.” [883]



ThinkingIntuition

FeelingSensing
Jung, C. G. (1976). Psychological types. In R. F. C. Hull (Trans.), The collected works of C. G Jung | Complete Digital Edition (Vol. 6). (paragraphs [7] and [883]) Princeton, NJ: 
Princeton University Press. (Original work published 1921).
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Lundy, M., Sutton, D., Ashton, A., Martineau, J. (2010) Quadrivium: The Four Classical Liberal Arts of Number, Geometry, Music, & Cosmology. Walker & Co. 
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Bernal, G. (2021, April 15). Developing Galea: An open source tool at the intersection of VR and neuroscience. MIT Media Lab. https://www.media.mit.edu/posts/galea/. 

Presence Qualities of Biometric Sensors on OpenBCI’s Project GALEA



Eye Tracking and Pupil Response
Facial Scans
Movement Kinematics 
Electrodermal Activity (EDA)
Galvanic Skin Response (GSR)
Skin Conductance Response (SCR)
Skin Conductance (SC)
Skin Temperature (SKT)
Body Temperature
Electromyography (EMG)
Mechanomyogram (MMG)
Strain-Based Sensor (SBS)
Electrocardiography (ECG / EKG)
Heart-Rate Variability (HRV)
Respiratory (RSP)
Respiratory Rate Variability (RRV)
Photoplethysmogram (PPG)
Impedance Plethysmography (IPG)
Blood Volume Pulse (BVP)
Electro-Oculogram (EOG)
Impedance Cardiography (ICG)
Gyrocardiography (GCG)
Ballistocardiography (BCG)

Magnetocardiography (MCG)
Seismocardiography (SCG)
Phonocardiogram (PCG)
Continuous Glucose Monitor (CGM)
Acoustic Respiratory Signals (ARS)
Blood Pressure (BP)
Pulse Arrival Time (PAT)
Pulse Transit Time (PTT)
Electroretinogram (ERG)
Electrogastrogram (EGG)
Magnetogastrography (MGG)
Electroencephalography (EEG)
Near-Infrared Spectroscopy-Based Cerebral 
Oxiometry (NIRSCO)
Optically-Pumped Magnetoencephalography 
(OP-MEG)
Optically-Pumped Magnetometers 
Magnetoencephalography (OPM-MEG) 
Time Domain Functional Near-Infrared 
Spectroscopy (TD-fNIRS)
Functional Near-Infrared Spectroscopy (fNIRS)
High-Density Diffuse Optical Tomography 
(HD-DOT)

Intracranial Pressure (ICP) 
Electrocorticography (ECoG)
Intracranial electroencephalography (iEEG)
Deep Brain Stimulation (DBS)
Local Field Potential (LFP) 
Transcranial Doppler (TCD)
Somatosensory Evoked Potential (SSEP)
Brainstem Auditory Evoked Potential (BAEP)
Functional Magnetic Resonance Imaging 
(fMRI)
Magnetic Resonance Imaging (MRI)
Positron Emission Tomography (PET)
Magnetoencephalography (MEG)
Nuclear Magnetic Resonance Spectroscopy 
(NMR or MRS)
Subdural EEG (sdEEG)
Intracranial EEG (icEEG)
Diffuse Correlation Spectroscopy (DCS)
Subdermal EEG Needle
Superconducting QUantum Interface Device 
(SQUID)
Microneurography

List of Physiological & Biometric Inputs

Bye, K. (2021, May 30). Twitter. https://twitter.com/kentbye/status/1399143885427728384 



Mental & Social Presence
Mental Thoughts

Cognitive Processes
Cognitive Load
Social Presence

Predicted Expectations

Active Presence
Behaviors
Intention
Actions

Movement
Creations

Engagement

Emotional Presence
Affective State

Emotional Sentiment
Facial Expression
Microexpressions

Embodied Presence
Sensory Input Processing

Stress / Arousal
Physiological Reactions

Eye Gaze /Attention
Body Language
Muscle Fatigue Bye, K. (2021, June 2) "State of Privacy in XR & Neuro-Tech: Conceptual Frames" Presentation at the 

VRARA Global Summit (Online). Recording available at https://www.youtube.com/watch?v=pIpD4-gYImU
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Skarbez, R., Brooks, Jr., F. P., & Whitton, M. C. (2017). A Survey of Presence and Related Concepts. ACM Computing Surveys, 50(6), 1–39. doi:10.1145/3134301 

Overview & Categorize other Presence Theory 
Approaches Surveyed in Skarbez et al, 2017



● Brooks, F. P. (1988). Grasping reality through illusion — Interactive graphics serving science. Proceedings of the SIGCHI Conference on Human Factors in Computing 
Systems  - CHI  ’88. doi:10.1145/57167.57168

● Sutherland, I. E. (1965). The ultimate display, [invited lecture], IFIP Congress 65. An abstract appears in Information Processing 1965:Proceedings of IFIP [International 
Federation for Information Processing] 65, vol. 2, pp. 506-508. W.A. Kalenich, ed., Spartan Books, Washington, D.C., and Macmillan, New York.

● Bye, K., & Brooks., F. P. (2016, May 10). #359: Fred Brooks on Sutherland’s 1965 Ultimate Display Speech. Voices of VR Podcast. Retrieved on April 23, 2022 from 
https://voicesofvr.com/359-fred-brooks-on-sutherlands-1965-ultimate-display-speech/

Fred Brooks Recounts Ivan Sutherland’s 1965 
“Ultimate Display” Presentation



Sutherland, I. E. (1968). A head-mounted three dimensional display. Proceedings of the December 9-11, 1968, Fall Joint Computer Conference, Part I on - AFIPS ’68 (Fall, Part I). 
doi:10.1145/1476589.1476686

Sutherland’s “Sword of Damocles” HMD (1968)



Minsky, M. (1980). Telepresence. Omni, 45-51.Retrieved on April 23, 2022 from http://www.housevampyr.com/training/library/books/omni/OMNI_1980_06.pdf.

“Telepresence” coined by Minsky (1980)



David L. Akin, Marvin L. Minsky, Eric D. Thiel, and Clifford R. Kurtzman. 1983. Space Applications of Automation, Robotics, and Machine Intelligence Systems (ARAMIS), Phase II, 
Vol. 1: Telepresence Technology Base Development. Technical Report. Massachusetts Institute of Technology, Cambridge, MA. (No. NASA-CR 3734-v.1 c.1). Retrieved on April 21, 
2022 from https://ntrs.nasa.gov/api/citations/19840002515/downloads/19840002515.pdf.

Telepresence Defined in 1983



Ellis, S. R. (1991). Nature and origins of virtual environments: a bibliographical essay. Computing Systems in Engineering, 2(4), 321–347. doi:10.1016/0956-0521(91)90001-l

Ellis’ NASA Essay on Origins of Virtual Environments (1991)



Fisher, S. S., McGreevy, M., Humphries, J., & Robinett, W. (1987). Virtual environment display system. Proceedings of the ACM 1986 Workshop on 3D Interactive Graphics - SI3D 
’86., Chapel Hill, North Carolina, October 23-24, 1986. doi:10.1145/319120.319127

NASA’s Virtual Environment Display System (1986)



[unnamed editors] (1992). Welcome to the new journal! Presence: Teleoperators and Virtual Environments, 1(1), iii. doi:10.1162/pres.1992.1.1.iii 

“Presence” Journal Launched at start of 1992



Sheridan, T. B. (1992). Musings on Telepresence and Virtual Presence. Presence: Teleoperators and Virtual Environments, 1(1), 120–126. doi:10.1162/pres.1992.1.1.120

Telepresence
“sense of being 
physically
present with virtual 
object(s) at the 
remote teleoperator
site”

Virtual Presence
“sense of being 
physically
present with visual, 
auditory, or force 
displays generated
by a computer”

Sheridan’s Telepresence vs Virtual Presence (1992)



Slater is Focused on Sensorimotor Contingencies of the 
Illusions of Presence & Not Subjective Phenomenology (2009)

“Immersive systems can be 
characterized by the 
sensorimotor contingencies 
(SCs) that they support…” as 
they “...define a set of valid 
actions that are meaningful in 
terms of perception within the 
virtual environment depicted.”

Slater, M. (2009, Dec 14). Place illusion and plausibility can lead to realistic behaviour in immersive virtual environments. Philosophical Transactions of the Royal Society B: 
Biological Sciences, 364(1535), 3549–3557. doi:10.1098/rstb.2009.0138.



Sheridan, T. B. (1992). Musings on Telepresence and Virtual Presence. Presence: Teleoperators and Virtual Environments, 1(1), 120–126. doi:10.1162/pres.1992.1.1.120

Sheridan’s Principal Determinants for the Sense of Presence (1992)

Active 
Presence

Sensory 
Presence

Embodied &
Spatial
Presence



Heeter, C. (1992). Being There: The Subjective Experience of Presence. Presence: Teleoperators and Virtual Environments, 1(2), 262–271. doi:10.1162/pres.1992.1.2.262 

Heeter’s Three Subjective Dimensions of Presence (1992)
"Subjective Personal Presence 
   is a measure of the extent to which 
   and the reasons why you feel like 
   you are in a virtual world."

"Social Presence refers to the extent 
   to which other beings (living or 
   synthetic) also exist in the world 
   and appear to react to you."

"Environmental Presence refers to 
   the extent to which the environment 
   itself appears to know that you are 
    there and to react to you."



Witmer, B. G., & Singer, M. J. (1998). Measuring presence in virtual environments: A presence questionnaire. Presence, 7(3), 225-240.

Witmer & Singer’s 1998 Presence Definition

“Presence is defined as the 
subjective experience of being 
in one place or environment, 
even when one is physically 
situated in another.”



● Brown, E., & Cairns, P. (2004). A grounded investigation of game immersion. Extended Abstracts of the 2004 Conference on Human Factors and Computing Systems - 
CHI ’04. doi:10.1145/985921.986048

● Haywood, N., Cairns, P. (2006). Engagement with an Interactive Museum Exhibit. In: McEwan, T., Gulliksen, J., Benyon, D. (eds) People and Computers XIX — The 
Bigger Picture. Springer, London. doi:10.1007/1-84628-249-7_8

● Jennett, C., Cox, A. L., Cairns, P., Dhoparee, S., Epps, A., Tijs, T., & Walton, A. (2008). Measuring and defining the experience of immersion in games. International 
Journal of Human-Computer Studies, 66(9), 641–661. doi:10.1016/j.ijhcs.2008.04.004

Lots of Overlap Between Presence & Game Immersion

Brown & Cairns (2004)
● Engagement
● Engrossment
● Total Immersion (aka 

Presence)

Haywood & Cairns (2006)
● Participation
● Narration
● Co-Presence with Others

Jennet et al (2008)
● Flow: 

○ Lack of awareness of time.
● Cognitive absorption:

○ Loss of awareness of the real 
world.

● Presence:
○ Involvement and a sense of 

being in the task environment.



Skarbez, R., Brooks, Jr., F. P., & Whitton, M. C. (2017). A Survey of Presence and Related Concepts. ACM Computing Surveys, 50(6), 1–39. doi:10.1145/3134301 

Survey of Presence Concepts (Skarbez et al, 2017):
Social Presence Illusion & Copresence Illusion



Oh, C. S., Bailenson, J. N., & Welch, G. F. (2018). A systematic review of social presence: Definition, antecedents, and implications. Frontiers in Robotics and AI, 114.

Oh et al’s Systematic Review of Social Presence (2018)

Features that 
Influence Social Presence
● Modality
● Visual Representations 

Interactivity 
● Haptic Feedback
● Depth Cues 
● Audio Quality
● Display



Bye, K. & Darnell, E. (2016, February 2). #290: Storytelling in VR & the Tradeoffs of Empathy and Interactivity. Retrieved on April 22, 2022 from 
https://voicesofvr.com/290-storytelling-in-vr-the-tradeoffs-of-empathy-and-interactivity/

VR Storytelling at Sundance: Emotional Presence



Kelso, M. T., Weyhrauch, P., & Bates, J. (1993). Dramatic Presence. Presence: Teleoperators and Virtual Environments, 2(1), 1–15. doi:10.1162/pres.1993.2.1.1

Dramatic Presence causing “immediate, personal emotions” (1993)



Green, M. C., Brock, T. C., & Kaufman, G. F. (2004). Understanding Media Enjoyment: The Role of Transportation Into Narrative Worlds. Communication Theory, 14(4), 311–327. 
doi:10.1111/j.1468-2885.2004.tb00317.x 

Emotional Involvement via Transportation in Narrative Worlds (2004)



Skarbez, R., Brooks, Jr., F. P., & Whitton, M. C. (2017). A Survey of Presence and Related Concepts. ACM Computing Surveys, 50(6), 1–39. doi:10.1145/3134301 

Survey of Presence Concepts (Skarbez et al, 2017)



Mental & Social PresenceActive Presence
● Agency
● Active Presence
● Modify Environment
● Engagement
● Participation
● Control
● Plausibility Illusion [Interactivity]
● Action Fidelity

Emotional Presence
● Involvement & Engagement
● Flow
● Absorption
● Engrossment
● Transportation & Transportability
● Total Immersion
● Narration  & Dramatic Presence
● Meaningfulness

Embodied Presence
● Sensory Presence & Sensory Modality
● Embodiment, Body Ownership, Avatar, 

Self-Presence, & Subjective Personal Presence
● Perceptual Immersion
● Spatial Presence, Place Illusion
● Realism, Fidelity, Scene Realism, 

Experiential Fidelity
● Multimodal Presentation, Telepresence
● Separation Anxiety Bye, K. (2021, June 2) "State of Privacy in XR & Neuro-Tech: Conceptual Frames" Presentation at the 

VRARA Global Summit (Online). Recording available at https://www.youtube.com/watch?v=pIpD4-gYImU

● Telepresence Mental Model
● Co-Presence with Others
● Anticipation of Events
● Consistency of 

Information
● Interface Awareness
● Communicative 

Immersion

● Plausibility Illusion
● Coherence
● Reality Judgment
● Cognitive Absorption
● Social Presence
● Selective Attention
● Psychological 

Immersion



● Underlying Experiential Age Context
● My Elemental Theory of Presence

○ Connections to Experiential Marketing
○ Underlying Dialectics of Presence
○ Presence Theory Evolution & Synthesis

● My Immersive Storytelling & 
Experiential Design Framework

● Experiential Design & Immersive Story 
Breakdowns



 “True character is revealed in the choices 
a human being makes under pressure - 
the greater the pressure, the deeper the 

revelation, the truer the choice to the 
character's essential nature.”

― Robert McKee

McKee, R. (1997). Story: Substance, structure, style, and principles of screenwriting. (pp. 101) ReganBooks. 



Placed in a 
Context with

Pressure

Make
Choices & 

Take Action

Essential 
Character is 

Revealed
+ =

Unfolding Process Over Time



Context Quality Character

Story



Context Quality Character

Story



Mental & Social
Presence

Active
Presence

Emotional
Presence

Embodied & 
Environmental

Presence



First Level of 
Half-Life: Alyx

The Center of Gravity of Presence
Shifts from Scene to Scene



ALL HALF-LIFE: ALYX LEVELSAll levels of 
Half-Life: Alyx



Making 
Choices

Taking 
Action

Emotional
Immersion

Sensory
Experience



VR, AR, 
& Immersive Theatre

Books

Film
Radio

Video Games

Internet

TV

Theatre

Mobile Phone

Oral
Storytelling



Tricart, C. (2022, March 14). Immersive Storytelling. SXSW Film & Interactive Film Festival. [Keynote presentation]. Austin, TX; Austin Convention Center. Retrieved on April 1, 
2022 from https://voicesofvr.com/1074-celine-tricarts-sxsw-keynote-on-immersive-storytelling-live-action-role-play-emotional-bleed/ 

1st Person POV (Experiencing Your Own Qualities of Presence) vs
3rd Person POV (Watching the Character’s Presence)

Mediated
through a
2D Frame

Illusion of 
Non-Mediated 

Presence
within a 3D 

Spatial Context



Context Quality Character

Story



Context Quality Character

Story



Alex McDowell’s Brief History of Storytelling

McDowell, Alex. (2020, January 25). Storytelling shapes the future. Retrieved March 03, 2021, from https://www.theantiagency.org/storytelling-shapes-the-future/



Authored
Narrative

Generative
Narrative

Spectrum of Story Authorship

No Agency or 
Impact on Story

Maximized Agency & 
Expression of Will



Lebowitz, Josiah and Klug, Chris. (2011) "Interactive Storytelling for Video Games: A Player-Centered Approach to Creating Memorable Characters and Stories." (pp. 120) Focal Press. 

Authored
Narrative

Generative
Narrative

Spectrum of Meaningful Engagement 



Image retrieved from Forsyth, K (2013, January) on November 13, 2021: 
https://web.archive.org/web/20130420041820/http://www.kateforsyth.com.au/images/Blog%20January%202013/ThreeActStructureFlat.jpg

Fully Traditional Stories

Authored
Narrative

Generative
Narrative



Authored
Narrative

Generative
Narrative

Riedl, Mark. "Incorporating Authorial Intent into Generative Narrative Systems," Association for the Advancement of Artificial Intelligence, 2009.

Interactive Traditional Story



Authored
Narrative

Generative
Narrative

Laskow, S. (2017, June 13). These maps reveal the hidden structures of 'Choose your own adventure' books. Atlas Obscura. Retrieved November 14, 2021, from 
https://www.atlasobscura.com/articles/cyoa-choose-your-own-adventure-maps. 

Branching Path Stories



Authored
Narrative

Generative
Narrative

Koster, R. (2013, April 24). On choice architectures. Raph's Website. Retrieved November 13, 2021, from https://www.raphkoster.com/2013/04/24/on-choice-architectures/#more-11622. 

Open-Ended Stories



Authored
Narrative

Generative
Narrative

Mateas, Michael. "Interactive Drama, Art, and Artificial Intelligence." PhD Thesis. Technical Report CMU-CS-02-206. School of Computer Science, Carnegie Mellon University, Pittsburgh, PA, 
December 2002.

Drama Manager



Authored
Narrative

Generative
Narrative

   Short, E. (2017, February 28) Spirit AI presented at“Narrative Innovation Showcase”, Game Developers Conference, San Francisco, CA.

Fully Player-Driven Stories



Participatory Experience
with Dynamic

Waves of Potential
Abouhaib, A. (2014). Retrieved on November 13, 2021 from 
http://ffden-2.phys.uaf.edu/webproj/212_spring_2014/Abdel_Abouhaib/101559128653564b3256663/uploads/2/8/6/1/28617611/1047737_orig.jpg

Passive Experience
with Static 

Particle-like Actuals



Skimmers, Dippers, & Divers

Skimmer

Dipper

Diver

Kumar, G., & Singh, K. (2014). Enhanced Learning and Retention of Course Content among Global Education using Multimedia Aids. Retrieved on November 13, 2021 from 
https://www.ijettcs.org/Volume2Issue6/IJETTCS-2013-12-25-097.pdf



Skimmers, Dippers, & Divers

Skimmer

Dipper

Diver

Kumar, G., & Singh, K. (2014). Enhanced Learning and Retention of Course Content among Global Education using Multimedia Aids. Retrieved on November 13, 2021 from 
https://www.ijettcs.org/Volume2Issue6/IJETTCS-2013-12-25-097.pdf



Context Quality Character

Story



Microsoft (2020, August 26). What is mixed reality? Retrieved April 02, 2021, from https://docs.microsoft.com/en-us/windows/mixed-reality/discover/mixed-reality

AR Modify Your Existing Context
VR Completely Switch Your Existing Context



Different Models of Context



Alex McDowell’s World Building Mandala

McDowell, Alex. (2020, January 25). Storytelling shapes the future. Retrieved March 03, 2021, from https://www.theantiagency.org/storytelling-shapes-the-future/



Whearley, N. (2020, December 11). Teach a class. Retrieved March 03, 2021, from https://dschool.stanford.edu/teaching-learning/teach-a-class



Lessig’s Pathetic 
Dot Theory

Nested Contextsvs

Market

LawCultural
Norms

Technology 
Architecture 

& Code

User

Lessig, Lawrence, (2006). Code 2.0, Chapter: What Things Regulate ( pp. 120–137). New York : Basic Books 



Earth



Culture

Earth



Laws
Culture

Earth



Economy

Laws
Culture

Earth



Economy

Laws
Culture

Design
Guidelines

Earth



OS Code

App Code

Economy

Laws
Culture

Design
Guidelines

Network
Architecture

Earth

XR Hardware



OS Code

App Code

User
Experience

Economy

Laws
Culture

Design
Guidelines

Network
Architecture

Earth

XR Hardware



Bye, K. (2016, April 28). The Human Experience of Virtual Reality: A Model of the VR Landscape [Presentation], 
Silicon Valley Virtual Reality Conference, April 28, 2016 (San Jose, CA). Published on YouTube, May 3, 2016. Retrieved on November 10, 2021 from 
https://www.youtube.com/watch?v=acp0Ul0QlmI. Also Published on Voices of VR Podcast on May 4, 2016. Retrieved on November 10, 2021 from 
https://voicesofvr.com/355-the-human-experience-of-virtual-reality-a-model-of-the-vr-landscape/.





Diller, A., Ayim, M., Pauly Morgan, K., & Houston, B. (1996). Figure 8.1 (p. 107). In The Gender Question in Education: Theory, Pedagogy, & Politics. Routledge, Taylor et Francis Group. 

Intersecting Axes of Privilege, Domination, & Oppression
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Make
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Essential 
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Unfolding Story Over Time



Are You a Ghost or an Embodied Character?
Does You Have Impact on the Story?

Bye, K., & Dolan, D. (2016, February 4) #292: The Four Different Types of Stories in VR. Voices of VR Podcast. Retrieved November 14, 2021 from 
https://voicesofvr.com/292-the-four-different-types-of-stories-in-vr/.



Authored
Narrative

Generative
Narrative

Whose Character is Revealed?

Character of
the Interactor

Character of an Event,
Person, Culture, or Place



Passi, E. (2017, January 10). Bringing the Westworld attribute matrix to life. Medium. Retrieved November 14, 2021, from 
https://epassi.medium.com/recreating-the-westworld-attribute-matrix-3e72d9d419df. 



Virtue Continuum

Lanctot, J. D., Irving, J. A. (2010). Character and Leadership: Situating Servant Leadership in a Proposed Virtues Framework. International Journal of Leadership Studies, Vol. 6 Iss. 1, 
2010. Retrieved November 14, 2021 from https://www.regent.edu/acad/global/publications/ijls/new/vol6iss1/2_Final%20Edited%20Lanctot%20and%20Irving_pp%2028-50.pdf via 
https://www.regent.edu/acad/global/publications/ijls/new/vol6iss1/home.htm



Big Five Personality Characteristics

Barrick, M. R., & Mount, M. K. (1991). The Big Five Personality Dimensions and Job Performance: a Meta-analysis. Personnel Psychology, 44(1), 1–26. 
doi:10.1111/j.1744-6570.1991.tb00688.x. Image via https://commons.wikimedia.org/wiki/File:Wiki-grafik_peats-de_big_five_ENG.png



Sacharin, V., Schlegel, K., & Scherer, K. R. (2012). Geneva Emotion Wheel rating study (Report). Geneva, Switzerland: University of Geneva, Swiss Center for Affective 
Sciences. Retrieved on November 13, 2021 from https://www.unige.ch/cisa/files/4514/6720/4016/Geneva_Emotion_Wheel_Rating_Study_Report_2012_08_11_2.0.pdf.
Tschannen-Moran, B. (2012, February). Appreciative Empathy: New Frameworks for New Conversations. International Journal of Appreciative Inquiry: AI Practitioner. Volume 14 
Number 1. Retrieved November 14, 2021 from http://www.schooltransformation.com/wp-content/uploads/2012/06/Appreciative_Empathy.pdf

Feelings Needs
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● Underlying Experiential Age Context
● My Elemental Theory of Presence

○ Connections to Experiential Marketing
○ Underlying Dialectics of Presence
○ Presence Theory Evolution & Synthesis

● My Immersive Storytelling & 
Experiential Design Framework

● Experiential Design & Immersive Story 
Breakdowns



Beat Saber (2018)

Character: Incremental improvements of 
perception, timing, and embodied movements to develop 
speed, agility, precision, and cultivate flow states.

Story: n/a
[Top-selling VR app of all 
time].

Context: A VR 
rhythm game that 
gamifies exercise 
through embodied 
puzzles and music 

● Satisfying game mechanic 
loop

● Easy to play, difficult to 
master

● Needs precise movements

● Musical immersion
● Cultivate flow states
● Low barrier to massive fun
● Lots of music licensing 

deals with big artists

● Solving puzzles w your body
● Duck & dodge walls
● Haptic responses
● Spatializing Rhythm
● Develop spatial perception
● Unconscious reactions
● Fitness apps

● Anticipating how to move 
hands yields higher score.

● Develop pattern recognition
● Scoring encourages 

improvements
● Global leaderboard
● Multiplayer options



VRChat (2014)

Character: Expression of Identity and connecting 
to groups of friends

Story: n/a
[VRChat is the closest 
experience as to what I 
imagine what the 
Metaverse will become.]

Context: Social VR 
Platform emphasizes 
custom avatars, custom 
worlds, & private 
Instances

● Deep intimacy from private 
instances & communities

● Limited facial tracking
● Immersive theatre worlds

● Exploration
● Some games, but mostly 

lives into VRChat name

● Full-body tracked avatars
● Upload customized avatars
● Going all in on the Virtual 

Body Ownership Illusion
● Interactive & haptic avatars

● Most fully-fledged social VR 
community w social presence

● Underground communities & 
subcultures

● Deep control/complicated UI
● Social graph



The Collider (2018)

Context: 1-on-1 
immersive theater (both 
audience) with guided 
[linear] audio, 1 inside VR 
& 1 outside VR

Story: Enter an 
imaginal machine that 
collides you with another 
audience member.
[Linear audio, Emergent
story].

● A meditation on possibilities
○ Can play/torment other 

person

Character: Explores your relationship to 
boundaries, power, dependency, & temptations to be 
transgressive.

● Recall memory of 
emotionally salient moment 
Power Over vs Power Under 
+ Sandplay

● Fun embodied interactions
● Puppeteer other user in VR

● What will you Choose?
● Asymmetric Information
● Don’t know you’re 

interacting with human 
while in VR

● Audio-guided onboarding
● Audience self-debriefing



Context: 
Volumetric capture of 
homes, nature & sewers 
to find cover, military 
bases, Indigenous POV

● Mostly non-interactive piece

Character: Embody a ghost who sees situations 
that’d threaten your mortality. Connect stories of 
personal trauma to collective trauma of nuclear anxiety.

● Really emotionally evocative 
to relive this scenario.

● Emotional impacts of 
colonialism & Imperialism

● Embed yourself within the 
volumetric context to bear 
witness to reactions

● 1:1 scale & tabletop scales
● Go to diff chaotic scenes
● Watch nuke war sim

● Non-live social presence 
from volumetric capture

● Imagine different futures

On the Morning You Wake 
(to the End of the World) (2022)

Story: Live through a 
false HI ballistic missile 
warning leaving you 
asking why is nuclear 
annihilation even a thing?
[3 chapters, linear, & 
non-interactive]



MetaMovie: Alien Rescue (2020)

Character: Embody the main protagonist who 
can improv lines & help drive the narrative (or be a more 
observational flying robot). Be the hero or the villain.

Context: Space/ 
adventure, immersive 
theater, role-play & shooter 
with 3-4 actors & 6-10 
embodied audience robots.

● Live improv
● Maximum expression of 

agency
● Explore space

● Emotionally engaged in the 
adventure

● Dramatic Presence
● Some horror elements

● Fully embody a character
● Environmental storytelling

Story: 
Emergent, Live Action 
Role Play with 2 main 
branches. Either rescue 
alien as a team or choose 
other narrative branch.

● Immersed in social context 
of other actors

● Non-verbal communication 
with embodied audience

● 2 main narrative branches 
● Light puzzles
● Negotiation as a mechanic



Context: Migration 
journey from Japan to 
Canada, new home, 
work, then exiled to 
Japanese Internment.

Character: Ghost of a character watching 
protagonist’s experience of racism & discrimination. Embody 
1st person POV to participate at key moments in the story.

Story: Reckoning of  
Japanese Internment via 
linear immersive story 
with participatory parts, 
theatrically staged.

Book of Distance (2019)

● Participate with props, take 
pictures, engage with 
environment across 
different contexts & key 
moments in the story.

● Very emotionally moving to 
bear witness to the grief of 
loss & discrimination.

● Great lighting & color sets 
mood

● Theatrically-staged piece
● Very effective embodied 

interactions
● Environmental storytelling

● Narrator who breaks 4th 
wall & with characters who 
talk with each other

● Mundane actions make you 
feel a part of the family

● Some visceral experiences 
of bureaucracy



Context: A road 
trip through space & time 
anchored by an 
emotionally-moving song 
as artists find their voice.

Character: Sit in front seat as an invisible ghost 
watching many ups & downs with father & daughter on their 
relationship to music. Car is a main character who dies at end.

Story: Time-lapse 
story of a car serving as 
a selfless giving tree. 
Many coming-of-age 
moments of daughter 
with her father in the car.

● More of a passive linear 
story.

● Very emotionally moving.
● Nostalgia & memories
● Amazing song carries this 

piece
● Time lapse across time

● Non-interactive story, 
although there is a 6DoF 
version and a 360 version.

● Sitting in a car throughout 
the entire piece feels very 
plausible, immersive, & 
deep sense of 
environmental presence.

● Watching the familial 
dynamics of virtual beings.

● Choosing where to look.

Pearl (2017)



Character: You embody a character, but have no 
real narrative agency with 5+ other characters, who are 
not coping too well with merging consciousnesses.

Story: A story of 
merging consciousness 
5x within a large story of 
escaping a virtual world 
that’s shutting down.

Context: Open-
world exploration, but w 
tight guardrails. Travel in 
a mobile mech/home 
with roommates, but also 
switch POV scales

● Mostly a directed piece, but 
still provides a great 
illusionary experience of 
open world exploration

● Lots of battling enemies

● Implemented external & 
internal storytelling engine 
to dynamically 

● Different parts of these 
overlapping stories can be 
triggered by different things.

● Random VR indie art/music.

● Amazing, fractally-nested 
world within a world 
architecture

● Environmental storytelling
● Very much a spatial journey

● Solving lots of puzzles
● Tons of character dialogue 

& monologue (lots of ASMR 
speaking in your head).

● Quirky & surreal humor

Virtual Virtual Reality 2 (2022)



Context: 
Experiences of home, 
loss, grief, and exile.
A dream-like embodied 
journey with symbols. 

Character: Embody main protagonist, but don’t speak 
to anyone. Manages to deliver a series of symbolic unconscious 
interactions that are unlocked into conscious awareness at end.

Story: Go through 
symbolic experiences of 
loss & slog through 
virtual bureaucratic lines 
to recreate a specific 
empathy experience.

● Simple interactions, but 
ultimately very intuitive & 
powerful.

● Otherwise pretty light 
engagement as most of the 
experience is on rails.

● I had a really, viscerally 
deep emotional reaction 
after experiencing this 
piece.

● Cultivates empathy through 
narrative story in a unique 
way.

● Does great job of cultivating 
a deep sense of spatial & 
environmental presence.

● Has some embodied 
interactions that really work 
the unconscious psyche.

The Key (2019)

● You’re forced to make a bit 
of a Sophie’s Choice.

● Uses surreal dream logic



Character: You have a seat at the table as an 
invisible ghost while African Americans speak candidly 
about their experiences of racism. Powerful to bear witness.

Story: Situated at 
Ben’s Chilli Bowl, explores 
racial violence, Green 
Book history, & places of 
refuge for the African 
American Community.

Context: The 
experience of racism & 
Traveling While Black 
while in America amidst 
all of this racial violence. 

● Non-interactive 360 video.

● Evoked a deep experience 
of empathy, grief, & 
compassion as I bore 
witness to these 
experiences of trauma.

● Made it feel like I had an 
embodied presence w their 
360° camera placements.

● Experimented with body 
transfer by looking at mirror 
in 360° video, which changed 
my identity to a black man.

● Successfully recreates the 
feeling of being present for 
a really intimate 
conversation, but for a 
conversation that would 
probably be way different if I 
were actually there.

Travelling While Black (2019)



● Underlying Experiential Age Context
● My Elemental Theory of Presence

○ Connections to Experiential Marketing
○ Underlying Dialectics of Presence
○ Presence Theory Evolution & Synthesis

● My Immersive Storytelling & 
Experiential Design Framework

● Experiential Design & Immersive Story 
Breakdowns



@KentBye


