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Facing Experience: a painter's canvas in virtual reality
Margaret Dolinsky

Question: How can drawings and paintings created through a stream of consciousness
methodology become a VR experience?

Abstract

This research investigate how shifts in perception might be brought about through the
development of visual imagery created by the use of virtual environment technology.

Through a discussion of historical uses of immersion in art, this thesis will explore how
immersion functions and why immersion has been a goal for artists throughout history. It
begins with a discussion of ancient cave drawings and the relevance of Plato’s Allegory
of the Cave. Next it examines the biological origins of “making special.” The research
will discuss how this concept, combined with the ideas of “action” and “reaction,” has
reinforced the view that art is fundamentally experiential rather than static. The research
emphasizes how present-day virtual environment art, in providing a space that engages
visitors in computer graphics, expands on previous immersive artistic practices.

The thesis examines the technical context in which the research occurs by briefly
describing the use of computer science technologies, the fundamentals of visual arts
practices, and the importance of aesthetics in new media and provides a description of
my artistic practice. The aim is to investigate how combining these approaches can
enhance virtual environments as artworks. The computer science of virtual
environments includes both hardware and software programming. The resultant virtual
environment experiences are technologically dependent on the types of visual displays
being used, including screens and monitors, and their subsequent viewing affordances.
Virtual environments fill the field of view and can be experienced with a head mounted
display (HMD) or a large screen display. The sense of immersion gained through the
experience depends on how tracking devices and related peripheral devices are used to
facilitate interaction.

The thesis discusses visual arts practices with a focus on how illusions shift our
cognition and perception in the visual modalities. This discussion includes how
perceptual thinking is the foundation of art experiences, how analogies are the
foundation of cognitive experiences and how the two intertwine in art experiences for
virtual environments. An examination of the aesthetic strategies used by artists and new
media critics are presented to discuss new media art. This thesis investigates the visual
elements used in virtual environments and prescribes strategies for creating art for
virtual environments. Methods constituting a unique virtual environment practice that
focuses on visual analogies are discussed. The artistic practice that is discussed as the
basis for this research also concentrates on experiential moments and shifts in
perception and cognition and references Douglas Hofstadter, Rudolf Arnheim and John
Dewey.



Virtual environments provide for experiences in which the imagery generated updates in
real time. Following an analysis of existing artwork and critical writing relative to the
field, the process of inquiry has required the creation of artworks that involve tracking
systems, projection displays, sound work, and an understanding of the importance of
the visitor. In practice, the research has shown that the visitor should be seen as an
interlocutor, interacting from a first-person perspective with virtual environment events,
where avatars or other instrumental intermediaries, such as guns, vehicles, or menu
systems, do not to occlude the view. The aesthetic outcomes of this research are the
result of combining visual analogies, real time interactive animation, and operatic
performance in immersive space.

The environments designed in this research were informed initially by paintings created
with imagery generated in a hypnopompic state or during the moments of transitioning
from sleeping to waking. The drawings often emphasize emotional moments as
caricatures and/or elements of the face as seen from a number of perspectives
simultaneously, in the way of some cartoons, primitive artwork or Cubist imagery. In the
imagery, the faces indicate situations, emotions and confrontations which can offer
moments of humour and reflective exploration. At times, the faces usurp the space and
stand in representation as both face and figure. The power of the placement of the
caricatures in the paintings become apparent as the imagery stages the expressive
moment. The placement of faces sets the scene, establishes relationships and
promotes the honesty and emotions that develop over time as the paintings are
scrutinized.

The development process of creating virtual environment imagery starts with hand
drawn sketches of characters, develops further as paintings on “digital canvas”, are built
as animated, three-dimensional models and finally incorporated into a virtual
environment. The imagery is generated while drawing, typically with paper and pencil, in
a stream of consciousness during the hypnopompic state. This method became an
aesthetic strategy for producing a snappy straightforward sketch. The sketches are
explored further as they are worked up as paintings. During the painting process, the
figures become fleshed out and their placement on the page, in essence brings them to
life. These characters inhabit a world that | explore even further by building them into
three dimensional models and placing them in computer generated virtual
environments. The methodology of developing and placing the faces/figures became an
operational strategy for building virtual environments. In order to open up the range of
art virtual environments, and develop operational strategies for visitors’ experience, the
characters and their facial features are used as navigational strategies, signposts and
methods of wayfinding in order to sustain a stream of consciousness type of navigation.

Faces and characters were designed to represent those intimate moments of self-
reflection and confrontation that occur daily within ourselves and with others. They
sought to reflect moments of wonderment, hurt, curiosity and humour that could
subsequently be relinquished for more practical or purposeful endeavours. They were
intended to create conditions in which visitors might reflect upon their emotional state,



enabling their understanding and trust of their personal space, in which decisions are
made and the nature of world is determined.

In order to extend the split-second, frozen moment of recognition that a painting affords,
the caricatures and their scenes are given new dimensions as they become characters
in a performative virtual reality. Emotables, distinct from avatars, are characters
confronting visitors in the virtual environment to engage them in an interactive, stream
of consciousness, non-linear dialogue.

Visitors are also situated with a role in a virtual world, where they were required to adapt
to the language of the environment in order to progress through the dynamics of a
drama. The research showed that imagery created in a context of whimsy and fantasy
could bring ontological meaning and aesthetic experience into the interactive
environment, such that emotables or facially expressive computer graphic characters
could be seen as another brushstroke in painting a world of virtual reality.
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IHlustrations

Chapter One: Introduction

Figure 1.1 Moving through CAVE projections where projections are both
technological and psychological.

Figure 1.2 Spontaneous drawing by M. Dolinsky 2012.

Figure 1.3 “Roots Family Portrait” M. Dolinsky 2013. Digital painting created
from the previous drawing.

Figure 1.4 “Figuratively Speaking,” M. Dolinsky 2012, plays with people's

postures and the reactions they emote when approached.

Chapter 2: Research Review

Figure 2.1 “The Third of May 1808” Francisco de Goya 1814. Goya’s artistic
drive compelled him to create political statements despite the social
consequences.

Figure 2.2 “Beatrice Addressing Dante” William Blake 1824-7. Blake’s use of
his imagination as his inexhaustible source for inspiration to illustrate texts
such as Dante’s Inferno was a motivating force for recognizing my own drive
to make artwork.

Figure 2.3 “Viaducts Break Ranks” Paul Klee 1937. Klee’s painting

exemplifies his love of music and rhythm creating a spontaneity to his work
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that utilizes formal elements of art (color, shape, repetition) to influence
viewers to see the world in an unfamiliar way —through the eyes of music.
Figure 2.4 “Blue Window Pane” M. Dolinsky Photograph of Indiana
University Bloomington CAVE 1999. The visual presence of a larger than self
head or emotable becomes a spatial confrontation with the psyche.

Figure 2.5 “The Meditation Chamber” Diane Gromala 2009. Photograph.
Head mounted display (HMD) is worn to help people experience meditation
through virtual reality.

Figure 2.6 “Biped” Merce Cunningham 1999. Photograph. Modern dance
combined with digital technology is created using the desktop tool
LifeForms.

Figure 2.7 “Videoplace.” Myron Krueger 1985. Photograph. “Videoplace”
combines a visitor’s live video image with a computer graphic world.

Figure 2.8 “PAAPAB” Josephine Anstey, Dave Pape, Dave Neveu. VR Still.
Virtual characters are controlled by recording the motion of real world
humans.

Figure 2.9 Disney’s “Aladdin” Randy Pausch, Snoddy, et al. 1996. VR Still.
Cab simulator environment.

Figure 2.10 Disney’s “Aladdin” Randy Pausch, Snoddy, et al. 1996.
Photograph of setup. Cab simulator environment.

Figure 2.11 “Anatomia” Elif Ayiter 2010. VR Still. Avatar named Anatomia in

Second Life who is only part human.
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Figure 2.12 “Ornitorrinco” Eduardo Ka. Photo by Anna Yu. The teleborg and
the telerobot Ornitorrinco.

Figure 2.13 “HeARt” Dolinsky. “arOCCUPY MAY DAY” Shanghai, China.
Figure 2.14 “Las Meninas” Bizri, Johnson, Vasilakis 1998. Two photographs
of visitors in the CAVE art.

Figure 2.15 Diagram of Indiana University CAVE

Figure 2.16 Stereoscopic glasses

Figure 2.17 Multiple people in the CAVE.

Figure 2.18 Single screen based stereo VR.

Figure 2.19 Single screen and networked stereo VR, SPIE San Jose.

Figure 2.20 John-E-Box portable VR system.

Figure 2.21 John-E-Box portable VR system

Figure 2.22 “Blue Window Pane II, Stair Scene” M. Dolinsky 2000. VR Still.
Figure 2.23 “Blue Window Pane Il, Stair Scene” M. Dolinsky 2000. VR Still.
Figure 2.24 “Animagina” Helene Kostis, Daria Tsoupikova and Julieta
Aguilera, shown in San Jose Convention Center 2005 at the Society for
Photonics and Electronic Imaging Conference Engineering Reality of Virtual
Reality.

Figure 2.25 “Incarnation of a Divine Being” created by the Tools for
Creativity Studio, Interactive Institute in Umea, Sweden by Waterworth et al
for Ars Electronica 2001’s “Alive on the Grid” CAVE show. The artwork is a

theatrical production performed in VR.
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Figure 2.26 Moving through CAVE projections using a wand for navigation
and hand tracking.

Figure 2.27 The Advanced Visualization Laboratory at Indiana University-
Purdue University Indianapolis has a CAVE and smaller VR displays for
visitors wearing 3D stereo glasses to see VR. This research laboratory is the
typical location for developing and seeing VR art.

Figure 2.28 Computer Graphics World in November 2001 has an article
describing several CAVE artworks and displays the CAVE art “Blue Window
Pane” on its cover.

Figure 2.29 Low light levels and a stereo screen make it difficult to capture a
VR experience.

Figure 2.30 “Six Friends” M. Dolinsky. SPIE, San Francisco 2010.

Figure 2.31 “Annunciation and Visitation” October 2009 Buskirk Chumley
Theater Bloomington Indiana. Virtual sets were used with live musicians.
Figure 2.32 A visitor is motivated to view the 3D objects from a different
vantage point by stooping down and looking up. Another visitor looks down
into the floor to get a sense of height in space.

Figure 2.33 “Blue Window Pane Il, Stair Scene.” M. Dolinsky. Photograph of
CAVE. Visitor experiences a sense of height by moving through stairways.
Figure 2.34 “Emotable Portraits” M. Dolinsky. Supercomputing 2008.
Figure 2.35 “Fleury: Massacre of the Innocents” an opera where the
audience experience was contingent on sight lines. The audience was also

free to move about in order to change their point of view.
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Figure 2.36 "Figuratively Speaking" M. Dolinsky. VR Theater, IUPUI.
Figure 2.37 “Dream Grrrls” Ars Electronica Festival 1996. Linz, Austria.
Figure 2.38 “Blue Window Pane” M. Dolinsky. Ars Electronica Festival 2001.
Figure 2.39 “Annunciation T Visitation” October 2009 Buskirk Chumley
Theater Bloomington Indiana.

Figure 2.40 In a classroom field trip, Indianapolis Advanced Visualization
Laboratory displays a CAVE theater and a 3D television to exhibit virtual
environments for Indiana University and Purdue University students.
Figure 2.41 Taxonomy of virtual environments. This chart outlines the
various types of virtual environments and the options for their
documentation strategies.

Figure 2.42 “Figuratively Speaking" 2012 VR art website documentation.

Chapter 3: Creative Activity Review

Figure 3.1 “Home of the Brain” Fleischmann, Strauss 1990-92. (Fleischmann,
Strauss 2001).

Figure 3.2 “Ephémeére” Char Davies 1998.

Figure 3.3 “World Skin” Maurice Benayoun 1998.

Figure 3.4 “The Living Room” Christa Sommerer & Laurent Mignonneau,
2001. (Database of Virtual Art 2011).

Figure 3.5 “V_Hive” at the SVR Virtual Worlds Festival in Brazil, October
2004.
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Figure 3.6 “PAAPAB” Anstey, Pape, Neveu 2005. VR Still. Characters dance
according to the movements recorded by real live persons.

Figure 3.7 “Kites Flying In and Out of Space” Matisse. VR Still.

Figure 3.8 “Beat Box” M. Dolinsky. Interactively placing sounds at an interval
or head on an audio sequencer.

Figure 3.9 “Rutopia” Daria Tsoupikova 2006.

Figure 3.10 Painting by Daria Tsoupikova.

Figure 3.11 “Cityscape” Tim Portlock. Painting.

Figure 3.12 “Super Spectacular” Tim Portlock. CAVE still.

Figure 3.13 “Untitled” Wille Makela. Qil Painting.

Figure 3.14 “Skiing” Wille Makela CAVE Painting.

Figure 3.15 “Transjovian Pipeline” David Em 1979. Digital Image.

Figure 3.16 “Web of Life” Michael Gleich, Jeffrey Shaw, Bernd Lintermann,
Lawrence Wallen, Torsten Belschner, Manfred Wolff-Plottegg. Captured
image from video documentation found at
http://icinema.edu.au/projects/web-of-life/project-overview/.

Figure 3.17 "Lucid Possession" Toni Dove. Performance image from a live
mix cinema music performance co-produced by Roulette, HERE and Issue
Project Room, premiered at Roulette April 25-27 2013.

Figure 3.18 “Dream Grrrls” M. Dolinsky 1996. Virtual Reality Still. Symbolic
icons in the labyrinth encourage travelers to see other worlds. At the Light

World, the visitor hears “Don’t go up there!” Upon entering the head, the
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CAVE turns dark and the wand becomes a flashlight in a world of
nightmares.

Figure 3.19 “Dream Grrrls” M. Dolinsky 1996. Virtual Reality Still. Inside the
Labyrinth World, 3D objects lead to other worlds. This 3D symbol leads to
the Vessel World which is a desert island of loneliness filled with hollow pots

and hollow sounds made from actual primitive instruments.

Chapter Four: Methodology

Figure 4.1 A theater has two viewing screens so that an audience can
watch the visitor wearing an HMD and experiencing a virtual environment.
Figure 4.2 The person behind the left screen is being tracked in a virtual
environment that is simultaneously broadcasted on the right screen.

Figure 4.3 The Virtusphere, at the 2010 Games Developer's Conference, was
advertised as the ultimate immersive-gaming experience. Visitors hold a
fake gun to shoot polygonal creatures and win points (Nate 2010).

Figure 4.4 A typical cube shaped virtual environment theater called the
CAVE. Here, Dave Pape navigates his “Crayoland” art world with a tethered
tracking device and a navigation wand.

Figure 4.5 Happening at Black Mountain College in 2010 uses projections in
theatrical events to help immerse the audience in the narrative (Baker

2011).
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Figure 4.6 Visitors in a performance theater that is outdoors are surrounded
on all sides by performance art, musicians, dancers, and various other art
‘happenings.’

Figure 4.7 Paul Pfeiffer, Dutch Interior, 2003, installed at the MIT List Visual
Arts Center. A viewer looks through the peephole in the projection screen at
the miniature set reconstructed according to the scene in the film The
“Amityville Horror,” 1979 (Coulter-Smith 2006).

Figure 4.8 Sculpture by San Francisco artist, Alan Rath. He created a pair of
eyes that look around and blink. Rath used two 13” cathode ray tube TV
monitors to display the eyes and they are controlled by an internal
computer.

Figure 4.9 JUMBO: A brain teaser or word puzzle solved by rearranging
letters to form words and using the key letters in those words to solve a
riddle presented through a cartoon.

Figure 4.10 Jumble Puzzle in the process of trying to solve the puzzle. Once
the word list is solved, some of the letters are encapsulated by red circles.
Those letters arrange to form another level: the final phrase or solution at
the bottom portion of the puzzle.

Figure 4.11 Jumble puzzle offers key letters in the list of words to solve a
final phrase.

Figure 4.12 Jumble puzzle’s final solution solves a riddle presented by the

cartoon visual.
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Figure 4.13 “Figuratively Speaking” M. Dolinsky 2012. Virtual Environment
Still. VR offers the ability to swap boundaries from reality to virtuality and to
see unfamiliar objects as environments. This can be exploited even further
when the visitor can see the virtual world from various vantage points that
are easily traveled compared to the real world.

Figure 4.14 “Blue Window Pane II” M. Dolinsky 1999. Virtual Environment
Still. Here the ‘Stairwell scene’ is made up of staring emotables and
stairwells. The visitor can follow the spiral stairwell or jump off the stairs
which enables flying. We can move internal boundaries from one method of
travel to an alternate method of travel.

Figure 4.15 “Beat Box” M. Dolinsky 2004. Photo. Here a CAVE visitor is
placing sound selections represented by necklaces on an interval of the
audio sequencer, represented by an emotable.

Figure 4.16 “Blue Window Pane II” M. Dolinsky 1999. Virtual Environment
Still. The ‘Living Room’ has the emotables watching a projection screen with
different frequencies selected by pressing a navigation button that
corresponds to a small head below the screen.

Figure 4.17 "COLOR" in all three instances is the same color but it loses
visual uniformity with different backgrounds.

Figure 4.18 The image contains hues that appear as multiple shades.

Figure 4.19 The color squares are the same in all images, yet their
appearance is altered by the background color. This provides four different

types of interpretation of the original squares.
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Figure 4.20 Von Hohnel chameleon on a tree in Kenya. Photograph: Art
Wolfe.

Figure 4.21 A giraffe standing among the trees in Kenya, Africa.
Photography: Art Wolfe.

Figure 4.22 These Mach Bands illustrate how lines emerge within color
stripes. There appears to be a darker color to the left of a line and a lighter
color to the right. When the lines are close together, banding causes parts of
the image to appear to be curved inward or to be moving or vibrating.
Figure 4.23 An example of the Mach Bands effect that causes the black lines
to appear to rise and fall as if creating the illusion of a topographical
landscape.

Figure 4.24 “Enigma” by French painter Isia Leviant — where the Mach Bands
effect causes the blue circles to appear to turn.

Figure 4.25 Duck-Rabbit Illusion.

Figure 4.26 An example of a sign that incorporates the phenomena of
inattentional blindness. These phenomena point to the power of
assumptions and our ability to take knowledge for granted rather than
explore the reality of a situation.

Figure 4.27 The visual cliff experiment by Gibson and Walk demonstrates
that mobile infants and animals will recognize a virtual stimulus as an actual
cliff and avoid a clear glass floor despite touching the glass and knowing it is
solid and a mother's encouragement to cross the glass.

Figure 4.28 Tools used in virtual environments and the visual elements.
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Figure 4.29 “Mask of Fear” Paul Klee 1932. Painting on burlap depicting a
mask-like face with two pairs of legs and an arrow pointing up from the top
of the head.

Figure 4.30 “Medrano II” Alexander Archipenko 1913-1914. Iron, wood,
glass and oilcloth, 126.6 x 51.5 x 31.7 cm. Solomon R. Guggenheim Museum,
New York. Archipenko’s use of strong colors on a variety of materials

emphasizes hollowness and convexity.

Chapter Five: Metamorphosis

Figure 5.1 “Morning Rituals” M. Dolinsky 1995. The painting depicts the
moment of transition between sleeping and waking, referred to as the
hypnopompic state when images from the unconscious occur.

Figure 5.2 “You make my heart go baboom baboom” M. Dolinsky 1995. This
painting depicts the feeling of falling in love.

Figure 5.3 "What are you saying?" M. Dolinsky September 15, 2012.
Hypnopompic drawing.

Figure 5.4 "The unconscious speaks" M. Dolinsky January 2, 2010.
Hypnopompic drawing.

Figure 5.5 Drawing M. Dolinsky December 31, 2009.

Figure 5.6 Drawing M. Dolinsky Tuesday, May 12, 2009, 5:37:11 AM.
Figure 5.7 Drawing M. Dolinsky Sept. 8, 2009.

Figure 5.8 Drawing M. Dolinsky Dec. 26, 2008.

Figure 5.9 “Sun” M. Dolinsky Nov. 04, 2007. Drawing.

xxiii



Figure 5.10 Drawing M. Dolinsky Oct 12, 2007.

Figure 5.11 Drawing M. Dolinsky Sunday, December 23, 2007, 3:28:39 AM.
Figure 5.12 Drawing M. Dolinsky Monday, September 10, 2007, 11:36:29
PM.

Figure 5.13 "Gossip the outsider" M. Dolinsky Saturday, December 08, 2007,
11:45:35 . Drawing.

Figure 5.14 Drawing M. Dolinsky Tuesday, December 25, 2007, 12:10:10.
Figure 5.15 Drawing M. Dolinsky Saturday, December 22, 2007, 9:55:16.
Figure 5.16 Drawing M. Dolinsky Wednesday, December 31, 2008, 3:53:17.
Figure 5.17 Drawing M. Dolinsky Sunday, October 18, 2009, 2:27:01.
Figure 5.18 Drawing M. Dolinsky Saturday, December 22, 2007, 12:23:38.
Figure 5.19 Indiana University Bloomington campus CAVE Automated Virtual
Environment.

Figure 5.20 “Dream Grrrls” M. Dolinsky 1996. CAVE Still. Visitors explore
brightly colored glass vessels.

Figure 5.21 “Strait Dope” M. Dolinsky 1997. CAVE Still. Navigation is non-
linear and self-directed through an environment that initially appeals to
visitors because of its colorful psychedelics.

Figure 5.22 “Blue Window Pane II” M. Dolinsky 1998-2001. CAVE still. The
mosque-like setting establishes the navigation and represents the point for
returning to the familiar.

Figure 5.23 “Beat Box” M. Dolinsky 2001. CAVE Still. An audio sequencer is

depicted by a row of heads, each “singing” in turn. Beat Box instruments
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include drums, bass and ambient audio sequencers with unique periodic

durations and controls.

Figure 5.24 “Beat Box” M. Dolinsky. CAVE still of the musical instruments
and avatars taken during a networked performance at the Ars Electronica
2001 Festival. Photo by Dave Pape.

Figure 5.25 “Cabinet of Dreams” M. Dolinsky 2005. CAVE still.

Figure 5.26 “Figuratively Speaking” in the Indiana University virtual reality
theater. Here, the visitor confronts one of the gendarmes who attempt to
prevent the visitor from exploring any further by waving his arms and
making threatening sounds.

Figure 5.27 “Figuratively Speaking” Virtual Environment, “Forest of Knowses
(noses).”

Figure 5.28 “Figuratively Speaking” Virtual Environment, “Sailboats on the
Sees.”

Figure 5.29 This is the navigation device for “Figuratively Speaking.” The
controller is housed in a soft sculpture that resembles the characters in the
scene. Moving the eyes changes the viewing space.

Figure 5.30 This image displays the detail of two original paintings that are

the inspiration for the virtual environment, “Figuratively Speaking.”
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Figure 5.31 This image demonstrates the comparison of the original painting
with the 3D computer graphics render. The model was created for the
virtual environment, “Figuratively Speaking”.

Figure 5.32 The virtual environment, "Figuratively Speaking" began with a
matrix of small paintings of abstract portraits.

Figure 5.33. “Figuratively Speaking" Virtual Environment. This image is of
the artist navigating the Indiana University Virtual Reality Theater in
Indianapolis, Indiana.

Figure 5.34 “Figuratively Speaking” Virtual Environment. The image shows a
crowd of heads that move and speak when they are approached. The tilt of
the heads and the direction of their focus attract attention.

Figure 5.35 “Testament of the Trinity” M. Dolinsky 2005. Projection for the
“Fleury” opera production.

Figure 5.36 “Fleury” stage, IU Art museum.

Figure 5.37 “Sponsae Christi:Wives of Christ” February 2008. At the IU Art
Museum using animated projections.

Figure 5.38 Musical collaboration, “Fumeux Fume” uses facial detection of
audience in performance. As more faces of the audience members are
captured, the videos are integrated into the main animation.

Figure 5.39 Sopranos Rebecca Duren and Emily Noel perform “Annunciation
T Visitation” at the Buskirk-Chumley Theater Oct. 2009. Color tracking of the

actors controlled the animation display.
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Figure 5.40 “Passion with Tropes” opera composed by Don Freund and
conducted by Carmen-Helena Tellez. Interactive screens and real time video
manipulation was part of the scenery.

Figure 5.41 “Emotable Portraits” M. Dolinsky June 2009. Installation at the
Dean Johnson Gallery, Indianapolis, Indiana.

Figure 5.42 “Poke Holes in my Thoughts (Swimming on the Edge)” M.
Dolinsky. Interactive installation that accommodates up to four people at
one time. Photo: William Sherman.

Figure 5.43 “Walk into my photo! -Isn’t it a dream?” M. Dolinsky. Interactive
installation that initially appears small and fills with color when you have a
closer look.

Figure 5.44 "It's all about you!" M. Dolinsky 2011. An interactive installation
using facial detection.

Figure 5.45 This chart outlines artistic elements to facilitate navigation used
in Dolinsky's virtual environments. The 3D objects are circumstances or
points of interest to help the visitor find their way. The analogies enhance

the emotional landscape of the environment.

Figure 5.46 “The Oort cloud” Marcus Thiebaux. VR still. In the oort, a
number of stations are visual markers to other worlds. Seen here is the
station for “Dream Grrris” with a representation of the world in the

distance. By stepping on the adjoining marker one is glided towards the
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world and when the globe of heads is approached, the scene transitions to
“Dream Grrrls”. Installed at the Ars Electronica Center in 1996.

Figure 5.47 “Blue Window Pane II” M. Dolinsky. VR Still. When the visitor
approaches the windows, they shatter and a spray of colorful computer
graphics temporarily and metaphorically “blinds” the visitor with surprise.
Then suddenly the scene changes and the visitor is in another environment.
Figure 5.48 “Figuratively Speaking” M. Dolinsky. VR Still. The faces are
talking at once in a small grouping. As the visitor approaches the heads their
voices become more audible. We can generalize that because all the
emotables are in one place that is a significant place to be. Indeed, travel to
that area reveals new sound perceptions.

Figure 5.49 “Figuratively Speaking” M. Dolinsky. VR Still. The emotable acts
as a guard to prevent anyone from continuing further. If the visitor
continues, the guards will gesticulate and wave their arms in protest, often
calling out a sound to further their expressions. If the visitor overcomes the
guard and continues past, the environment will change in some way to
reflect a new consciousness a new stance in that space and a new location.
Figure 5.50 “Figuratively Speaking” M. Dolinsky. VR Still. “Figuratively
Speaking” is completely created with emotables and the smaller elements
that make up the emotables become the larger elements of the
environment. Here one nose of an emotable becomes a tree. Inside the
trees are two figures in conversation. The space is called the “Forest of

Knowses.”
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Figure 5.51 “Blue Window Pane II” M. Dolinsky. Photograph in the CAVE. The
emotable appears as a mask that has its eyes closed until it is approached
and it stops its repetitive chant of OM. When the visitor comes eye to eye
with the emotable, the scene will transition to a rotating tunnel that
represents the turnings of the unconscious. The emotable as a mask is
generalized as a doorway to another environment as well as doorway to
perception.

Figure 5.52 “Blue Window Pane II” M. Dolinsky. VR Still. Many faces and
stairwells make up the scene. The stairs are representative of travel in the
environment as well as gaining a height towards a deeper psychic level or
deeper contemplation. Here the scene also “stares” back.

Figure 5.53 “Beat Box” M. Dolinsky VR Still. An audio sequencer is made up
of a series of emotables with long necks that hold necklaces. Each necklace
represents a sound sample that the visitor has placed at an interval on the
sequencer.

Figure 5.54 This chart outlines artistic elements that guide the navigation in
Dolinsky's virtual environments. The 3D objects are circumstances or point
so interest to help the visitor find their way. The analogies enhance the
emotional landscape of the environment.

Figure 5.55 “Beat Box” M. Dolinsky. Sound activated graphics provides visual
cues for the visitor to know which interval on the sequencer is active. When
the head enlarges it plays a unique sound and appears to have a unique

voice.
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Figure 5.56 “Dream Grrrls” M. Dolinsky, Grit Sehmisch 1996. The
environment becomes very dark and the navigation wand becomes a flash
light. This is analogous to discovering new ways of traveling in the dark and
ideas of self-discovery.

Figure 5.57 “Figuratively Speaking” M. Dolinsky. The visitor climbs a
mountain to the “Land of Sees” where the blue water and sky offers an
expanse of color where we can generalize that the world can be filled with
objects or not filled with objects but contains us all the same. We have the
ability to see it in many ways depending on our state of consciousness and
what we connect with.

Figure 5.58 “Dream Grrrls” M. Dolinsky, Grit Sehmisch 1996. In the “See-Saw
World,” the spheres of emotables act as a see-saw to carry the visitor and
the emotable in a sea of clouds high in the air.

Figures 5.59 “Blue Window Pane II” M. Dolinsky. In the “Stair scene” a sense
of height is gained by climbing the central spiral staircase and jumping off
the stairs. The height is a generalization of how height is experienced in the
real world and is a metaphor for a new lease on life and gaining a new
perspective.

Figures 5.60 “Figuratively Speaking” M. Dolinsky In the “Land of the Sees” a
mountain is climbed and a sculpture reconfigures itself to reveal an
expansive viewpoint. The concept of travel and height is generalized to be

able to travel up into the mountains in the virtual world.
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Figure 5.61 “Figuratively Speaking” M. Dolinsky. VR still. Interior and
exterior spaces allows boundaries to shift and substructures to break apart
or merge. Here the windows frame the outside world.

Figure 5.62 “Blue Window Pane II” M. Dolinsky. VR Still. The inner sanctum
of the environment is texture laden in order to indicate somewhere novel
yet the structure is reminiscent of real world walls and windows in order to
set up a challenge to explore.

Figure 5.63 “Strait Dope” M. Dolinsky. VR Still. The texture rich environment
is an imaginary hallucinatory scene that occurs when we are sober.
Confrontation with the emotables provide a level of conversation in the
form of animated exchanges. Although the scene is not familiar, it has a
landscape and characters that we can explore in a manner similar to the real
world.

Figure 5.64 “Strait Dope” M. Dolinsky. The emotables are swapping
components and shifting from one level to another when they move from
being quiet to becoming animated and demand things of the visitor who is
originally there to be entertained.

Figure 5.65 “Dream Grrrils” M. Dolinsky, Grit Sehmisch. VR Still. The labyrinth
is the main room with emotables that are portals to other dream worlds.
The Labyrinth is the place of return from the dreams and when the visuals
transition to this scene, it is a metaphor for waking up from the dream.
Figure 5.66 “Blue Window Pane II” M. Dolinsky 1999. A gold skeleton key is

found in each room and the key points the way in or out of an environment.
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Figure 5.67 “Figuratively Speaking” M. Dolinsky 2012. VR Still. The landscape
is made from components of the emotables faces to symbolize that the land
is intrinsic to who they are.

Figure 5.68 This chart artistic elements that guide the navigation in
Dolinsky's virtual environments. The 3D objects are circumstances or points
of interest to help the visitor find their way. The analogies enhance the
emotional landscape of the environment.

Figure 5.69 “Cabinet of Dreams” M. Dolinsky 2005. The main room has the
possible selections for the non-linear movement by way of the cabinets that
act as portals to take the visitor to other worlds.

Figure 5.70 “Cabinet of Dreams” M. Dolinsky 2005. The main room has all
the possible selections for non-linear, non-hierarchical travel. The work
unfolds for the visitor without prescribed paths because the work is created
in order to enhance a self-directed flow.

Figure 5.71 This chart outlines artistic elements that incorporate animations
to guide the visitor in Dolinsky's virtual environments. The 3D objects are
circumstances or points of interest to help the visitor find their way. The
analogies enhance the emotional landscape of the environment.

Figure 5.72 “Blue Window Pane” M. Dolinsky 1999. VR Still. The Living Room
has a projection screen with buttons that correspond to the navigation

wand.
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Figure 5.73 “Blue Window Pane” M. Dolinsky 1999. Animations are
embedded in the emotables where mouth become drawers that throw
things into the air.

Figure 5.74 This chart outlines artistic elements and their analogies in
“Emotable Portraits.”

Figure 5.75 “Emotable Portraits” M. Dolinsky. This interactive video drama
uses facial detection to incorporate visitors' faces into a video diptych, here
“The Saint.”

Figure 5.76 “Emotable Portraits” M. Dolinsky. This interactive video drama
uses facial detection to incorporate visitors' faces into a video diptych here
of “The Choir.”

Figure 5.77 This chart outlines artistic elements and their analogies in “Poke
holes in my thoughts (Swimming on the Edge).”

Figure 5.78 This chart outlines artistic elements and their analogies in “Look
at my photo! Isn't it a dream?”

Figure 5.79 This chart outlines artistic elements and their analogies in “It's

all about you!”
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2013

2012

2011

2010

Supercomputing 13. Denver CO. Nov 17-22. The Living Canvas
digital canvas and IQ Tables.

IEEE Cluster 2013. Indianapolis, IN. Sept 23-27. The Living Canvas
digital canvas.

Grunwald Gallery of Art, Aug 30- Oct 11. The Living Canvas digital
canvas and IQ Tables.

Bushwick AR Intervention, Thin Air Gallery, Bushwick, NY. May 31-
June 2. Augmented Reality.

Supercomputing 2012 Salt Lake City,UT. Poke holes into your
Thoughts interactive installation.

Smithsonian Folklore Festival Emotable Portraits installation,
Washington DC.

Ecclesiastical Art Exhibit, Emotable Portraits installation
Indianapolis Convention Center

Adler Planetarium "Moon Lust" Chicago, IL

Bushwick Studios, New York Augmented Reality Exhibition June

Manifest AR Shanghai Augmented Reality Exhibition. June

Manifest AR Bloomington Augmented Reality Exhibition. May

Out of the Box, San Francisco, CA. Augmented Reality Exhibition.
Jan 23-25. Strait Dope.

[U SoFA Faculty Exhibition, Grunwald Gallery, Indiana University,
Jan 13-28. Figuratively Speaking.

Cyberinfrastructure Building (CIB) Dedication October 12,2011

Inter:Facing, Grunwald Gallery, Indiana University, Sept 9-28. Solo
exhibition of interactive animations.

Passion with Tropes, Opera with IU Jacobs School of Music, Dept of
Theater&Drama, Halls Theater, May.

Telematic Collective Concert & VR Exhibit. [IUPUI Informatics &
Communications Tech Complex. Apr 21.

Big Robot, University of Illinois at Urbana-Champaign. Separation
in concert. Apr 14.

Zerospace Conference on Distance & Interaction in Music. Univ
Wisconsin-Milwaukee. Feb 18. Fig Speaking.

PVE: Performance Video Event, University of the Streets, NYC.
Separation animation. Feb 12

30 Second Spot, School of Visual Arts, NYC. Separation animation.
Feb 9.

IEEE Cloud Computing. Indianapolis, IN. Dec 1-3. Emotable
Portraits, animations. Separation-concert premier.
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2009

2008

Intermedia Festival Marion Cnty Public Library Central Branch,
Indianapolis. Apr 23-27.Emotable Portraits.

Intermedia Festival IUPUI VR Theater, Indianapolis. April Six
Friends VR.

IEEE VR 2010 March 20-26, 2010 in Waltham, Massachusetts, USA
Six Friends VR.

Simon Fraser School of Interactive Arts and Technologies March.
Emotable Portraits.

Bloomington Faculty from IU’s Hope School of Fine Arts. [U Art
Museum. Emotable Portraits Jan 22-Mar 7.

Art in Virtual Reality. IS&T SPIE Electronic Imaging: Science &
Technology. San Jose, CA. Jan. 18-21. SixFriends.

Beihang University, Beijing, China. Nov. Emotable Portraits.

Indiana University Kokomo Art Gallery. Kokomo, IN. Jan. Hello
World large screen installation.

Annuncaition+Visitation: operatic projections of her sexual insight.
Buskirk Chumley Theater Oct 9-10. Projections. In
collaboration with American Opera Theater and IU Jacobs
School of Music.

Celestial Reflections. Indiana University Kokomo Oct 1-Nov12.
Solo. Emotable Portraits&projections.

International Association for the Study of Dreams Art Exhibition.
Chicago IL.Jun 25-30. 2D Prints.

Dreamtime. Dean Johnson Gallery. Indianapolis, IN. May1-Jun18.
Emotable Portraits, Painting, Videos.

Concentus. In collaboration with the Early Music Institute at IU
Jacobs School of Music Recital Hall. Mar 29. Emotable Portraits
interactive installation and projections.

AXIOM Center for New and Experimental Media. MG Fest09, Motion
Graphics Festival. Boston MA. Mar 7-14. Emotables Portraits
animation.

MASHITUDE. MG Fest09, Motion Graphics Festival. Chicago IL. Jan
24. Emotables P. animation.

VR Works! IS&T SPIE'’s Electronic Imaging: Science & Technology.
San Jose, CA. Jan. 18-21. VR Portraits.

Supercomputing 2008. Austin, TX. Nov. Emotable Portraits
interactive installation.

Towards a Science of Consciousness. Tucson, AZ. Apr. Hello World
screen installation.
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Sponsae Christi.. In collaboration with the Early Music Institute, IU
Jacobs School of Music, IU Dept of Theater and Drama. Indiana
University Art Museum. Bloomington. Feb 24. Drama.

MG Fest08, Motion Graphics Festival, Society for the Arts. Chicago
IL. Jan 15-21. Hello World screen installation.
www.mgFest.com

Indiana University Kokomo Art Gallery. Kokomo, IN. Jan. Hello
World large screen installation.

2007 Glitches, Bits, & Switches. Alogon Gallery. Chicago, IL Dec 1-31.
Hello World large screen installation.

INtransit V.2: Fast Women. 119 Gallery. Lowell, MA. Oct 13. Video
collaboration with Bebe Beard.

DART Gallery. IVO7 Information Visualization. Zurich, Switzerland.
Hello World (Illuminated Script), July 3-6. DART gallery online
and poster.

ACM SIGCHI Creativity & Cognition Conference. Washington, DC. June
14-15. Interfectio Puerorum : Digital Projections and thel2th
Century Fleurys. Demonstrations.

Fleury: Massacre of the Innocents. Trinity Congregational Church,
Bloomington. Mar 31. Drama in collaboration with the Early
Music Institute, IU Jacobs School of Music.

The Bloomington Biennial 2007: Faculty Artists from IU’s Hope
School of Fine Arts. Indiana University Art Museum. Hello
World ([lluminated Script) Jan 27-Mar 11.

Cinewomen NY presents Animation, Avant-Garde, and Experimental
Films. Two Boots Pioneer Theater. Experimental: interactive
movies for CAVEs. NY, NY. Jan 23.

Fleury: Massacre of the Innocents. In collaboration with the Early
Music Institute, IU Jacobs School of Music. Indiana University

Art Museum. Bloomington. Jan 13. Drama.

2006 IU Research Works. SuperComputing 06. Tampa FL. Nov 13-16.
Cabinet of Dreams Poster.
Cabinet of Dreams. Indianapolis Museum of Art. Asian Galleries.
Nov 06-. Permanent Collection.
Buffalo Infringement Festival VR Subfest. Haywalls Arts Center.
Buffalo, NY. Beat Box. Aug 4-6.
Society of Imaging Sciences and Technology International Society
of Optical Engineering. IS&T SPIE’s 17th Annual International
Symposium: Electronic Imaging: Science and Technology. The
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Engineering Reality of Virtual Reality. Cabinet of Dreams VR
exhibition, San Jose, CA. Jan 20.

2005 ResearchWorks. SuperComputing 05, Seattle Washington. Nov 12-

18. Cabinet of Dreams. John-e-box.

IGRID, International GRID, San Diego CA. Sep 26-29. Cabinet of
Dreams. CAVE-to-CAVE.

[-Light, IN Univ. Purdue Univ., Indianapolis. Sep 21- 25. Cabinet of
Dreams. CAVE-to-CAVE to IUB.

Ingenuity Festival. Cleveland Museum of Art, OH Sep 1-4. Cabinet
of Dreams. CAVE wall.

X Room. Indianapolis Museum of Art. May 5-Nov 2006. Cabinet of
Dreams- Permanent Collection.

American Association of Museums Conference. May 3. Cabinet of
Dreams.

Bloomington Biennial 2005: Faculty Artists from IU’s Hope School
of Fine Arts. Indiana University Art Museum, IU Bloomington.
Mar 25-Apr 30. Journey 405. Plasma Display.

VR Works Panel and Demonstration. Society of Imaging Sciences
and Technology International Society of Optical Engineering
IS&T/SPIE’s 16th Annual International Symposium: Electronic
Imaging: Science & Technology. The Engineering Reality of
Virtual Reality Conference Exhibition. San Jose, CA. Jan 17-21.
Beat Box. CAVE-to-CAVE to Univ. of Illinois Chicago, SUNY
Buffalo, IU.

2004  Red Gate Gallery, Dongbianmen Watchtower, Chongwenmen,
Beijing, China. Nov 24-27. Vintage ImmersaGrams.

CAVE to CAVE Network Art Exhibition. SVR 2004 Seventh
Symposium on Virtual Reality. In Sao Paulo, Brazil. Oct 21.
Collaboration between Brazil, SUNY Buffalo, EVL-UIC Chicago,
Royal Institute of Technology [Kungliga Tekniska hogskolan],
Stockholm Sweden and IU.

The Lounge. School of Fine Arts Gallery, IU Bloomington. Oct 8.

Activations No. 2. John-e-box.
Networks and Collaboration. SUNY Buffalo Conference Apr 24-25.
CAVE-to-CAVE. Beat Box.

IEEE Virtual Reality Annual International Symposium. VRAIS ‘04.
Chicago, IL. Mar 29. Network CAVEs from IU to Chicago and
Sweden. Beat Box.

DART Exhibition. SoFA Gallery, IU Bloomington. Feb 9-21.

Activations. John-e-box.
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2003

2002

2001

VR Works. Society of Imaging Sciences and Technology
International Society of Optical Engineering IS&T/SPIE’s 15th
Annual International Symposium: Electronic Imaging: Science
and Technology. The Engineering Reality of Virtual Reality
Conference. In San Jose, CA. Jan 18-22. Beat Box. Networked at
Univ of [llinois at Chicago, SUNY Buffalo and IU.

The Lounge. School of Fine Arts Gallery, Indiana University,
Bloomington. Oct 10. John-e-box.
Immedia. University of Michigan Media Union. Ann Arbor, Jan 31
Feb 8. Beat Box CAVE.
Bloomington Biennial 2003: Faculty Artists from Indiana University
Hope School of Fine Arts. Indiana University Art Museum,
Bloomington. Jan 25-Mar 9. Beat Box. John-e-box.

[-Light. IUPUI, Indianapolis. Dec 4. Indiana test-bed CAVE Exhibit
over the Indiana Fiber Optic Net.

International Grid applications-driven high bandwidth testbed.
IGrid 2002, Amsterdam, Holland. Sep 24-26. Beat Box-CAVE
environment was networked simultaneously between CAVEs in
Indiana, Univ of Illinois at Chicago, NCSA Champaign IL, SUNY
Buffalo and Amsterdam.

digitalwind. Museum of Contemporary Art Chicago Version 2.0. Apr

18. Dream Grrrls and Beat Box.

The WHO? Show. Murphy Art Center, Indianapolis, IN. Mar 16-22.
Vintage ImmersaGrams: signed interleaved CAVE Epson prints
and Kodalith films mounted on Plexiglas, framed in a metal
light box.

Immedia Digital Arts. University of Michigan Media Union, Ann

Arbor. Beat Box. Feb 8-17. CAVE.

Margaret Dolinsky. Space version 2.1 [Online Gallery] Curator: Ryan
Gibson.

Research@Indiana. SC01, SuperComputing, Denver, CO, Beat Box
Networked CAVE. Nov 10-16.

Digital Frontier-The Buffalo Summit. University of Buffalo. Nov 2-3.
Beat Box-ImmersaDesk.

Digital Innovations in Printmaking. Drexel University Arts Gallery,
Philadelphia, PA. Oct 31- Dec 7.

New Media Aesthetic. Alternate Currents. Chicago IL. Oct 27. Beat
Box CAVE-to-CAVE.
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Alive on the GRID. Ars Electronica Festival 2001 Linz, Austria. Sep.
Beat Box collaboration with UIC Chicago, SUNY Buffalo, Umea,
Sweden, C3 Budapest, Amsterdam and IU. Permanent
Collection.

Blue Window Pane II. NTT InterCommunication Center. Tokyo,
Japan. June 24. CAVE Exhibit.

CAVE-to-CAVE Artspeak: Visual Metaphors for Collaborative
Navigation. and LVis - A Smart Virtual Reality Interface to
Digital Libraries. Collapsing Time & Space: A High Performance
Network Application Program Symposium, IUPUI Indianapolis.
Apr 6. Poster.

Bloomington Biennial 2001: Faculty Artists from [U’s Hope SoFA. IN
Univ. Art Museum. Mar-Apr.

2000  Wired Women: On the Verge of a Digital Renaissance. The Gallery
at the Three Arts Club, Chicago, IL. Dec 8 - Jan 22.
ImmersaGrams exhibition.

Research@Indiana. SC2K SuperComputing 2000. Dallas TX. Nov 6-
10. Blue Window Pane II-Networked CAVE to ImmersaDesk
Exhibition. LVis-ImmersaDesk exhibition, & Virtual Poster.

Alberto Casiraghi. IU School of Fine Arts Gallery, Bloomington. Sep
15 - Oct 6. “Sanctum” book collaboration with Casiraghi.

International Grid Research Infrastructure Exhibition. INET Global
Research Summit. IGrid 2000, Yokohama, Japan. July 16-21.
Blue Window Pane II-CAVE-to-CAVE.

ImmersaGrams Virtual Reality Snapshots. (art)? Laboratory,
Chicago, IL. May 8-13.

1999  After Hours, Walker Art Center, Minneapolis, Nov. Artist in
Residence. Dream Grrrls ImmersaDesk.

CAVE Exhibition. Ars Electronica Center Festival 1999. Linz, Austria.
Sep. Blue Window Pane-Permanent Collection.

SigKids. SIGGRAPH ‘99. ACM Special Interest Group on Graphics,
Los Angeles CA. July. Blue Window Pane, Panorama Screen
Stereo Display.

Second Nature: A Show of New Media for the New Millennium
Ukrainian Institute of Modern Art, Chicago IL. May 9-June 27.
ImmersaDesk and ImmersaGrams Exhibition. Color catalogue.

Immedia 99. University of Michigan Media Union, Ann Arbor. Dream
Grrrls-CAVE. Jan 27-Feb 6.

Margaret Dolinsky-Electronic Fields. Illinois Art Gallery, Chicago.
Feb 26-Apr 9. Curator: Jane Stevens. Sponsored by the Sony
Gallery of Consumer Electronics. Individual Exhibition.
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Digital Tools and Output Media: Deleting the Discord between Art
and Technology. Dorothy Uber Bryan Gallery, Bowling Green
State University, OH. Dream Grrrls. Dec 5- Feb 5.

6th NY Digital Salon. Center de Cultura Contemporania de Barcelona,
Spain. Mar 22-Apr18. [Traveling]

6th Annual NY Digital Salon. Triennale di Milano, Italy. Feb 15 - Mar
15, 1999. [Traveling exhibition.]

6t Annual New York Digital Salon. Circulo de Bellas Artes, Madrid.
Jan 8 - Feb 7. [Traveling exhibition.]

Publications

2014 Dolinsky, M.,” Facing Experience: A Painter's Canvas on Virtual Reality”
forthcoming

Dolinsky, M.,” Shifting Perceptions - Shifting Realities” in Geroimenko, V.,
(Editor) Augmented Reality Art: From an Emerging Technology to a
Novel Creative Medium Publisher: Springer

Dolinsky, M in Cox, D., Sandor, E., et al., New Media Women Artists: Prairie
Style forthcoming book.

Dolinsky, M., McDowall, L., Eds., Society of Imaging Sciences and
Technology International Society of Optical Engineering. IS&T SPIE’s
25th Annual International Symposium: Electronic Imaging: Science and
Technology. The Engineering Reality of Virtual Reality (Conference
Proceedings). San Francisco, CA. Feb.

2013 Craig, Alan. 2013 Understanding Augmented Reality, 1st Edition. Morgan
Kaufmann.

Dolinsky, M., “Emoting Virtual Worlds” Intelligent Agent

Dolinsky, M., "Art and Virtual Environments" Media-N Journal Sum 2013:
V.09 N.02 CAA Conference Edition.

Dolinsky, M., McDowall, 1., Eds., Society of Imaging Sciences and
Technology International Society of Optical Engineering. IS&T SPIE’s
24th Annual International Symposium: Electronic Imaging: Science and
Technology. The Engineering Reality of Virtual Reality (Conference
Proceedings). San Francisco, CA. Jan.

2012 Dolinsky M, Sherman W, Wernert E, Chi Y, Reordering Virtual Reality:
Recording and Recreating Real-Time Experiences. The Engineering
Reality of Virtual Reality (Conference Proceedings). San Francisco, CA.
Jan.
McDowall, L., Dolinsky, M. Eds., Society of Imaging Sciences and
Technology International Society of Optical Engineering. IS&T

xlii



SPIE’s 23rd Annual International Symposium: Electronic Imaging:
Science and Technology. The Engineering Reality of Virtual
Reality (Conference Proceedings). San Francisco, CA. Jan.
Dolinsky M. Emoting Virtual Worlds Intelligent Agent. Eds. Patrick Lichty
and Christiane Paul.

2011 Dolinsky M. Facing Perceptual Shifts in Proceedings International Society
of Electronic Arts, ISEA Istanbul.
McDowall, L., Dolinsky, M. Eds., Society of Imaging Sciences and
Technology International Society of Optical Engineering. IS&T
SPIE’s 22nd Annual International Symposium: Electronic Imaging:
Science and Technology. The Engineering Reality of Virtual
Reality (Conference Proceedings). San Francisco, CA. Jan.

2010 Woods, A. et al Stereoscopic Displays and Applications 1990-2009: A

Complete 20-Year Retrospective and The Engineering Reality of
Virtual Reality 1994-2009 (Special Collection) SPIE Volume:
CDP51. Co-Editor. Sept.

McDowall, I., Dolinsky, M. Eds., Society of Imaging Sciences and
Technology International Society of Optical Engineering. IS&T
SPIE’s 21st Annual International Symposium: Electronic Imaging:
Science and Technology. The Engineering Reality of Virtual
Reality (Proceedings). San Jose, CA. Jan.

2009 Dolinsky M, Transformative navigation: energizing imagery for
perceptual shifts. Chinese Translation.
Dolinsky M, Transformative navigation: energizing imagery for
perceptual shifts. In Technoetic Arts. Vol 7 Issue 1 Jun. Ed.: Roy
Ascott. Bristol: Intellect. pp.49-64 w/3 pps. full color images.

McDowall, L., Dolinsky, M. Eds., Society of Imaging Sciences and
Technology International Society of Optical Engineering. IS&T
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Margaret Dolinsky
Facing experience: A painter's canvas in virtual reality

Chapter One: Introduction
1.0.0.0 Introduction

1.1.0.0 Problem: How to situate imagery from drawings and paintings
as interactive virtual environments?

1.2.0.0 Purpose: To situate drawings as affective experience within
virtual environment arts

1.3.0.0 Research Question: How can drawings and paintings created
through a stream of consciousness methodology become a VR
experience?

1.4.0.0 Significance: The activity of engaging with virtual
environments demands an attention to experience, which is

integral to immersion in virtual environments.
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1.0.0.0 Introduction

There has been a historical tradition in art towards altering
perception, promoting what | call a “perceptual shift” for the viewer.
| define a perceptual shift as the cognitive recognition of having
experienced something extra-marginal, on the boundaries of normal
awareness, outside of conditioned attenuation. Perceptual shifts are
often provoked by artwork such as trompe I'oeil, Cubism, Cornell
boxes, labyrinth gardens, and Brecht’s political theater. These devices
for wonderment have a magical quality that requires a specific
interaction unique to the particular device and its functions. Once the
participant realizes his or her role within that interaction relationship,
possibilities open for cognitive and perceptual shifts. In my own
work, | am not necessarily attempting to shape emotion in particular,
but | do hope to shape perceptual possibilities within virtual
environments, interactive animation and augmented reality. Action is
key. The action enhances the sense of immersion and the efficacy of

the graphics (Rosen, Bricken et al 1994).



Virtual environment art is a predominantly visual and kinesthetic
form of 3D computer graphics that reacts to the viewer-participant as
she manipulates her head, hand and body movements. It offers a
psychological proximity whereby the participant is physically located
inside the art, completing the art with her active engagement, which
forms and shapes it. The virtual environment exploits perception to
promote sensory awareness in an effort for the senses to establish a
state of presence through immersion. By igniting multiple sensory
modalities at once, significant cross modal effects occur where the
sensory streams interact. When these sensory streams are
significant, a sudden and fleeting moment of extra experience — a
perceptual shift — can occur within the participant. For the visitor, the
boundaries begin to blur between the self, the virtual environment
and the limits of the real world. Virtual reality is determined in unison
through the visitor’s actions and the computer’s updates of the
environment. Together they establish an art performance regulated

by software.



1.1.0.0 Problem: How to situate imagery from drawings and

paintings as interactive virtual environments?

The research problem is how to transform a stream of consciousness
methodology for creating drawings and paintings into a practice for
creating virtual environments. Strategies for technologies for these
environments are developed in computer science and engineering
laboratories for researchers in scientific, mathematical and medical
visualization, and are commonly used for training purposes such as
flight simulation, surgical procedures and scientific visualization. The
challenge was to create aesthetic experiences that did not resemble
typical computer graphics as seen in video games, cinema and
websites, etc. The artwork allowed an exploration into the question
of how analogies, stream of consciousness and shifts in perception
might be useful in the development of visual imagery created for

virtual environment technology.

The research began when, in the context of my painting practice, |
first considered developing arts for virtual environments and asked

myself 'why should anyone want to be immersed?' | shifted from
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working in a painting studio to working in a computer science
laboratory where there were very few artists. Most computer science
laboratories must carefully weigh their desire to support artists, who
use resources and can potentially slow the laboratory’s primary
research. Given the scientific and rather rational atmosphere in
which the virtual environment technologies are housed, the art
developed in comparison can be regarded as having its
unconventional directions. So it became important for this thesis to
delve into the history of immersion, to understand the technologies
and how they work, to uncover the artists using them and investigate
what types of perceptual possibilities virtual art as a medium could

offer.

The history of immersion may be situated as beginning in the
musings of an early person’s thoughts and in how those thoughts
became the act of markings on cave walls. Regardless, in an effort to
share these past times, people came together and began to explore

the potential for artistic immersive spaces to strengthen bonds that



facilitate the building of a cohesive society. The idea of caves comes

in to play in this discussion in two ways.

One is that prehistoric markings symbolize the use of an alternate
form of communication—the media for the Paleolithic era. The
possibilities for how and why marks are made, how we are
biologically driven to produce them and to share them is a part of the
larger aesthetic exploration of this thesis. | follow the prehistoric
trajectory of marking cave walls with a parallel desire to mark on
CAVE Automated Virtual Environment or CAVE walls. CAVE is a
recursive acronym for a specific type of projection system virtual
reality theater that resembles a room made up of projection screens
and the graphics appear in 3D stereo in the theater with its visitors.
This investigation is a result of my desire to understand how a
medium like a virtual environment can have an impact on the arts, on
artists and on the visitors experiencing it. This impact occurs in an
action/reaction equation where the virtual environment is navigated
in real time, updating according to the visitors' engagement and

displaying according to the navigator's perspective.



The second reason for beginning the discussion of the history of
immersion with cave paintings is that the immersive practices
represented in caves is indicative of a biological drive to create or
“make special” (Dissanayake 1980:404) and a tendency that
continues in the present-day: it is a place for the reflection of and
scaffolding of thoughts through visual, verbal, aural and social
platforms. Plato's “Allegory of the Cave” (Cornford 1965:227-235)
became another starting point for discussing the history of
philosophies relevant to immersion and projection for ancient man
and moreover, the contemporary arts, psychology, painting, theater
and comedy. The use of art, psychology and theater can subvert our
attention to expose otherwise taken-for-granted ideas and reveal
insights. A virtual environment theater positions visitors for action in
order to experience art. This thesis considers the potential of art in
virtual environments to situate the viewer in uncommon situations in
order to produce shifts in perception. Moreover, an investigation into
analogies, stream of consciousness and conceptual metaphors are

vital to inform creative thinking.



There are many different types of virtual environments, including
theatrical projection spaces, single screens, head mounted displays,
panoramic displays and domes which are described in terms of their
different types of projection systems which offer unique viewing
experiences. The terms virtual reality and virtual environment have
varied meanings and it is important to define as many interpretations
as possible within the limits of 3D stereo viewing and its sometimes
2D display options. Equally important is to recognize that the
technologies are used in many fields in unique ways. The main
developers of the hardware systems infrastructures and their
corresponding displays are computer scientists and other developers
who create environments for science, education, medicine and

business.

Virtual environments technology became available in the 1980s with
artists contributing from all over the globe. Working in mixed reality
scenarios since 1987, Monika Fleischmann and Wolfgang Strauss are
among the first to create for this medium (Fleishmann, Strauss 2014).

They command a philosophical and artistic vision that continues to



influence virtual environment development today. Their work is
sophisticated and complex, both in graphics and in content. Their
1992 “Home of the Brain” explores philosophical texts while the

visitor is exploring a virtual world (Fleishmann, Strauss 1992).

Daria Tsoupikova, Tim Portlock and Wille Makela are painters whose
VR artwork manifests with very different results. Tsoupikova retells
Russian folktales (Tsoupikova 2007). Portlock reconstructs cities he
lives in and historical sites (Pape, Anstey et al. 2001). Makela paints in
real-time inside the virtual theater making images of skiers moving
down a mountain and other figures in motion (Keefe, Feliz et al.

2001).

Artists like Rita Addison (1995), Char Davies (2004) and Maurice
Benayoun (2012) have taken serious topics such as brain injuries,
nature and ecology and war, respectively, and allowed us to
experience them through virtual immersion. Rita Addison uses her
photographs as visual devices in her work about memories of a car
accident. Her voice is the first person narrative allowing others to

empathize with her experience of a car accident where she suffered
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from brain damage. The results are cinematic, much like Sandin's
latest work, which ports video to the CAVE walls (Ainsworth, Sandin
et al. 2011). Sandin is a co-inventor of CAVE technology, (Cruz, Sandin
et al. 1993:135-142) and his CAVE artwork consists of mathematical
abstractions, fractal rendering (Hart, Kauffman et al. 1990:209-218)

and high-resolution video playback.

Char Davies’ work reflects her interests in nature, ecology and scuba
diving. Her HMD, or head mounted display artwork uses a breathing
vest to control navigation through virtual environments themed
around trees and nature (Davies 2008). Maurice Benayoun uses a
camera as a navigation device to roam a war zone that allows visitors
to frame the environment and capture images as if they were taking
actual photos (Benayoun 2012). When a photo is captured, the
environment loses its color in that direction and appears to be dying.
These environments expand the discussions surrounding their topics
by situating a subversive confrontation that causes people to think

about social issues.
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Another category of CAVE art that influenced my own practice was
the collaborative or CAVE-to-CAVE pieces. This discussion is
important because these are not well documented and some have
only been seen on the test beds of research networks. The
networked CAVE artworks laid down the foundations for my ideas
about faces in virtual environments that do not represent actual

people. This phenomenon | have named emotables.

| differentiate two types of characters occupying the environments.
One is the avatar representing a real person and the other is the
emotable, representing characters that emanate from a virtual space
and represent aspects of the virtual environment through their ability
to emote. Initially the emotables were referred to as avatars because
in some fashion they do represent people. During the writing of this
dissertation, the differentiation expanded and the emotables now
represent the characters intrinsic to the environment and/or the
people that are created through my drawings. Thus the emotables
have a separate origin and purpose apart from the avatar as a
representation of an actual person. These instances of graphical

11



characters comprise what | term an emotional landscape where the
emotables are an inherent part of the environment to support the
visitor in their navigation. This phenomenon of emotables
underscored my belief in the power of metaphors and experience in

virtual environments.

Metaphors are a fundamental building block of thought and
according to Lakoff and Johnson, the “metaphor is not a figure of
speech, but a mode of thought” (Lakoff 1993:210). By its visual
nature, moving through a virtual environment is a type of action that
is heavily dependent on the visual mode of thought for
communication and decision making. In line with this thinking, the
thesis began to investigate Douglas Hofstadter’s statement that
“analogy is the core of cognition” (Hoftstadter 2000). The research
into Hofstadter's use of analogies and Rudolf Arnheim's (1969, 1974)
studies of art fundamentals were coupled with a discussion of
contemporary virtual aesthetics in order to discover how | might

approach creating artwork in an active virtual environment. As a
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result, the following observations were formulated about the

relationship between artist, visitor and virtual environment.

The artist designs a virtual environment knowing that she must
relinquish some artistic control. The art will ultimately be navigated
by visitors who will decide their path through the piece. Rather than
offering a fixed frame with one point of view, the art is dependent on
a person interacting and exploring the world. A fundamental moment
of perceptual shift occurs during the communication exchange

between art, artist and interactors.

Meeting someone in person or meeting him or her in an artwork
requires effort and some psychological control. When we project our
thoughts on to our world, we presume that the reactions and
perceptions of others are similar to our own. We imagine that others
are seeing and thinking the same thing or something similar to how
we are. However, being centered inside a virtual environment,
projection is part desirable and part unconscious because it is an
important mechanism in our development as beings in virtual worlds.

Visitors project their thoughts inside the virtual environment—fusing

13



thought and world to establish a reality through negotiation and
reckoning. Fostering these projections became my design goal when |
created the virtual environments that are detailed in the thesis.
Projections not only occur in human thought but also through the
computer processing the code on to the screen. As a result, the
computer and the human being are taking part in generating the
virtual environment imagery. The artist must develop the
environment while keeping in mind that the visitor will be an element
in the virtual world’s palette of colors, shapes and tools. In Arnheim’s
terms, the visitor is part of the gestalt of the piece, composing one of
its fundamental visual elements. By making choices available, the
artist sanctions visitors to make their mark on the environment as
they discover and uncover the art work. The work is revealed through
a series of navigation choices, environmental negotiations and
triggered events. It is during this dynamic engagement that the
existence of the work is realized because the work cannot fully

represent itself in an idle state. In other words, no digital image of
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the environment effectively represents the CAVE to indicate the

reactive experience of being in the CAVE and discovering the artwork.

Rather than offering a fixed frame with one point of view as in a
painting, virtual environment art is dependent on a person
interacting and exploring the world to discover choices and
variations. In the creative process, the CAVE artist recognizes the
visitor by relinquishing some control in how the work unfolds to
reveal its story. The artist can design the structure with varying
degrees of linearity and hierarchy by providing tools and triggers for
strategic manipulations within the art environment. A tool may give
the viewer the ability to design audio environments by manipulating
machines dedicated to percussion, ambient or bass sounds. A tool
can allow the visitor to paint images and sculpt shapes in mid-air. A
trigger may be a button press to enable flying or a proximity sensor
that opens a curtain or door to reveal a pathway. The combination of
art, psyche, tools and triggers expands the projection of energies in

the virtual environment.
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Unlike a painting hung on the wall, the virtual environment is a
nontraditional artwork that holds its position in a stable and familiar
style but remains ephemeral. CAVE visitors know that the projection
will soon be gone. However all VR works are unique and navigated in
different ways which can cause visitors to be uncertain of their
direction in the environment or to have anxiety about their
performance. They may consider that they are positioned inside the
theater to perform on stage or feel as if they were part of a magic

act.

The visitor negotiates the images and combines projective thoughts
with projection energies to conceive of the screen presentationin a
unigue immersive experience. In a traditional theater, the performers
and the members of the audience are typically separated. In a CAVE
theater, multiple persons share the stage and the house to become
simultaneously performers and audience. The CAVE reconfigures the
relationship between the performers on stage, the people in the
audience and the dynamic that occurs between the two. Instead of
looking at the scenario, listening to the script and feeling along with

16



the actors, CAVE visitors are gathering images and events to engage

in a real-time story.

The nonlinear, non-hierarchical CAVE art experience has the potential
to remain elusive as it depends on both the mechanical and the
psychological projections that are shared uniquely in a certain time
and space with a particular set of visitors and circumstances. The
experience is a reflection of particular frames of mind and the active
physical interaction. Because of this, the CAVE virtual environment
mimics the dynamics of awareness and attention in our real

environments. See Figure 1.1.

Figure 1.1 Moving through CAVE projections where
projections are both technological and psychological.
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The CAVE artist must be aware that her role is to create a space for
exploration and play where visitors perform; however, unlike a
traditional director, the artist works with actors who have not read
the script and are unfamiliar with the story, setting, characters, and
props. For the visitor, the experience is not unlike real-life situations
where we are in unfamiliar settings or performing tasks for the first
time. There may be some performance anxiety with the unfamiliar
script or joy in discovering new possibilities. It can be compared to a
blind date at a coffee shop: strangers talking, laughing, and animating
their lives for one another while creating a new scenario and a fresh

performance.

The goal of VR art is a shared sense of being. In the CAVE as well as in
the real world, we search for a sense of unity and a sense of place. In
the CAVE, interaction fosters a sense of unity with the space, the art,
the artists and other visitors. Ultimately, it is a sense of unity that is

vital to our lives.
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Mediation occurs between the projector light as an energy source
and the images on the screen as a potential placement for the light.
The visitor negotiates the image on the screen and combines
projective thoughts with projection energies to conceive their unique
immersive experience. The energy of hardware systems, projection
lights, and a theater space is mediated with the energy of images,
imaginations and thoughts to combine and recombine towards a
continual replenishing of the active art experience. Projection
systems draw on the energy of light and its reflections (bouncing off
the mirrors) to comprise a major component of CAVEs. Once a visitor
enters the theater, they contribute another form of energy—from
their person. The visitor contributes a psychological projection
system and their personal reflections bouncing in the midst of the
environment. In the CAVE, machine and human projection systems
interact, reflect and emit from one to the other in action and reaction

amalgames.

The actions and reactions occurring in the energies between the
psyche and CAVE art projections correspond to the scientific premise
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that energy is neither created nor destroyed but rather transfers
from one state to another. In effect, projection system art feeds the
light bulb in our heads. An effective virtual environment experience is
one in which the art dynamically envelops the visitor and her thought
processes so that she becomes engrossed in what is said to be
“immersion.” Philosophically, the light of the projected environment
and all the components that make it visible are neither object nor
subject because object and subject are inseparable. What is outside

of the self cannot be separated from what is inside the self.

The energies of projection, psyche and engagement within virtual art
environments make them a critical forum for the investigation of the
importance of artistic, scientific and aesthetic fusions in all of our

environments.

My method for creating imagery occurs during the hypnopompic
state, while transitioning from being asleep to being awake. There
are sketchbooks of various sizes and various drawing implements

and digital tablets next to my pillow. When | wake up, | do not use
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an alarm or radio, | simply reach for a drawing instrument. Through
the course of this writing, | have discovered that the process is
similar to what is referred to as active imagination or “generating

images from the unconscious” (Jung 1936:102). See Figure 1.2.
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Figure 1.2. Spontaneous drawing by Margaret Dolinsky 2012.

The execution and development of virtual environments uses the
same type of intuitive process. It unfolds gradually in the 3D
modeling software from the creation of the first models, the

emotables. Once the emotables are constructed, they are textured
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with imagery from digital paintings to give a unique appearance. See

Figure 1.3.

Figure 1.3. “Roots Family Portrait” Dolinsky 2013.
Digital painting created from the previous drawing.

The emotables are then transferred to a virtual environment 3D
space that is navigable. Here the emotables begin to give me ideas
for the landscape and the development of an environment begins.
Once they are in the environment they live in, they begin to suggest
how to move and interact in the space. Interactions between the
emotables is determined by how they move on the paperin 2D

space, how they appear in 3D space and understanding their
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characteristics by interacting with them inside a virtual environment

technology display.

The process weaves together the emotables, the environment and
the visitor's interaction for an immersive experience. This creates
subversive confrontations and interactions that involve some type of
psychic dilemma. For example, in my work “Dream Grrris” is about
dreams and nightmares, “Figuratively Speaking” is about people's

postures and reactions they emote when approached. See Figure 1.4.

Figure 1.4. “Figuratively Speaking,” M. Dolinsky 2012, plays with
people's postures and reactions they emote when approached.
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“Blue Window Pane” is filled with dilemmas about which direction to

turn, how to manage hitting a brick wall, and spiritual release.

The majority of the work included in the thesis is virtual
environments, and it includes musical and theater performances and
art installations. Two early paintings are based on themes of morning
rituals and perceptions of the heart. These paintings symbolize the
themes that are critical to my work. It is important to understand the
drawings and paintings and the process of their manifestation so
several facets of the drawing painting process are illustrated. The
stream of consciousness method for producing the imagery situates

the imagery and reveals the style behind the virtual environments.

1.2.0.0 Purpose: To situate drawings as affective experience within

virtual environment arts

This research investigates how shifts in perception might be brought
about through the development of visual imagery created for the use
of virtual environment technology by examining the history of

immersion, virtual environment technologies, virtual environments
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as art, how analogies work and how they work in virtual

environments and how artists might document their work.

1.3.0.0 Research Question: How can drawings and paintings created
through a stream of consciuosness methodology become a VR

experience?

The main question of this investigation is how can drawings and
paintings created through a stream of consciuosness methodology
become a VR experience? This thesis analyzes the progression of my
explorations from drawings and paintings to fully immersive virtual

environments.

1.4.0.0 Significance: The activity of engaging with virtual
environments demands an attention to experience, which is integral

to immersion in virtual environments.

The significance of this thesis is that a stream of consciousness
strategy for creating drawings and paintings is used to inspire and to
create virtual environments that situate visitors in an aesthetic

experience as an emotional landscape.
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| investigate the first person experience in virtual reality and
interactive arts by considering the possibilities of guiding the visitor

through the art and its visual, cognitive and aesthetic aspects.

One of the environments | use for a virtual reality display theater is
the CAVE Automated Virtual Environment, or CAVE. The technology,
typically located in science and research laboratories, is becoming
integral to design and media centers. An emerging field in the arts,
the community of virtual reality and techno-artists is an international
one. This worldwide foundation is integral to my research as | design
and create environments to experience in CAVEs that are connected
via high-speed, high-bandwidth research networks (iLight, Internet2,
iGrid collaborative events) using the tools for a graphical computer,

audio and video conferencing experience.

My thesis describes how | develop visual imagery for my paintings
and interactive artworks. | investigate how stream of consciousness
helps facilitate my visual imagery through spontaneous drawings and
how that imagery is extended to the virtual environment. Moreover |

investigate a process of active imagination that continues throughout
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the aesthetic realization of the work both in the process of making
the work and in the process of the visitor helping to realize the art

with their interactions.

Critical to solving the computer aesthetics problem are strategies for
creating unique artwork and strategies for integrating unusual

combinations of software packages and hardware technologies.

We share experiences using computer generated interactive worlds
such as projection-based virtual environments, online gaming, video
games and mobile applications, which are challenging to create and

provide various levels of engagements.

Some artists have explored a multi-modal sensory system for
computer graphics experiences called virtual reality to build virtual
environment experiences. The virtual environments that this
research focuses on use large projection screens, stereo audio, 3D
visual displays and a tracking system. Artists Char Davies (Canada),
Maurice Benayoun (France) and Jeffrey Shaw (Australia/Germany)

create virtual reality environments that involve nature, war and
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architecture, respectively. This research does something unique in
the history of virtual environment research; it establishes a strategy
whereby drawings that are seemingly spontaneous random marks
created from a stream of conscious thought process develop into 3D
immersive environments. In so doing, it chronicles an unrecognized

potential for virtual environment art.

My research investigates how art experiences and interactions in 3D
computer graphics displays such as the CAVE change perceptual
cognition as well as have social and political implications for groups

working collaboratively over the network.

This research is important because combining arts with
communication technology creates an environment that encourages
innovation and change, fosters inter-disciplinary work and drives
digital art practices in ways that are new and challenging which
enables investigators, artists and students to consider their research
from alternative experiential vantage points that opens up a dialogue
for alternate directions and considerations. The research is also

important for the humanities and the social sciences in order to study
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how groups in divergent disciplines living in remote locales interact
with one another via human-centered integration of information and

telecommunications technologies.

The major focal point that my research will address is how shifts in
perception might be brought about through the development of
visual imagery created by the use of virtual environment technology.
The current literature on CAVEs and virtual reality focuses on
technology, how it relates to therapeutic experiences, or the
potential that 3D visualization provides for science, education and
medicine. This thesis concentrates on the intersection between art

and computer technology and focuses on art.

1.5.0.0 Delimitations: Focus on visual dynamics in interactive virtual

environments

The focus of the research is on an artistic strategy that uses an active
imagination technique to generate imagery for creating paintings and

virtual environment art.
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The cognitive processes of making analogies and the fundamentals of
perceptual thinking are discussed in the methodology for
understanding the artistic process. The research is not a dissertation
on the cognitive science of creative processes or perceptual

cognition.

The research discusses how virtual environments are immersive and

aesthetic experiences and discusses artists who use the medium. It is
not an exhaustive study on virtual reality artwork. It concentrates on
a strategy for creating immersive environments and how that

strategy is informed by virtual environment technology.

Immersion is discussed as the perception of being within an
emotional landscape and giving oneself to the circumstances of the
environment. Presence, often referred to as a sense of being there is
very much an element of the virtual environment but the semantics
of immersion and presence as concepts is not discussed because that
is beyond the scope of the research. It would also be beyond the
scope of the research to discuss the idea of presence using avatars.

Rather, there is a focus on immersion as a sense of being there.
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The research will not focus on user studies of the virtual environment
in regards to aesthetic experiences. This is because the virtual
environment experience is subjective and it would be difficult to
understand what answers are needed to articulate the existence and
absence of an aesthetic experience. In the same light, how those
guestions would be constructed could be construed as problematic.

This may be an area for further research.

Archiving virtual environments is important and that information has

been collected by Jacquelyn Ford-Morie (Morie 2007).

This dissertation addresses a need to create immersive art using a
unique strategy and then provides examples of the creation of such

work.

1.6.0.0 Assumptions: Virtual environments are a scientific

technology, and yet it is a unique visual medium

It is assumed here that art methodologies enhance the science of
virtual environments through collaboration, interaction design and

aesthetic experiences. Artists and scientists work alongside one
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another to expand scientific research and artistic expression and are
motivated by exhibiting collaborative virtual environments. Looking
toward the arts, such as painting and sculpture, screen-based
computer graphics capture a visual tradition. Virtual reality expands
this tradition to not only what we face, but to what surrounds us and
even what responds to our body and its gestures. Art making that
once was isolated to the static frame and a single point of view is
now out and about, in fully immersive mode within CAVEs. Art
knowledge is a guide to how the aesthetics of 2D and 3D worlds
affect, transform, and influence the social, intellectual and physical
condition of the human body through attention to psychology,
spiritual thinking, education, and cognition. The psychological
interacts with the physical in the virtual world in such a way that each
facilitates, enhances and extends the other, culminating in a “go
together” world. Attention to sharing art experience across high-
speed networks introduces a dimension of dynamism and vitality

when we “become virtual” in real time with others.
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1.7.0.0 Terminology

In this thesis specific terms are used in order to explore art making
and virtual environments (VEs) in terms of their relationships in order
to create art using VEs as an aesthetic medium and to employ

psychology using VEs as an emotional and performative medium.

My drawings typically consist of a large amount of portraiture and
subsequently the faces became integral in my VE art. | developed
what | term an ‘emotable.” An emotable is a digital character that
represents ability, motion, emotion, motive, and voice—their
construction and placement enhances aesthetics and helps guide
visitors through an environment. This is opposed to an avatar that
represents a person whereas the emotable represents an affective
entity. An emotable can have facial expressions, with an animated
face and a unique voice but it does not represent any person in
particular. It acts as its own entity and may act as a mirror to a

receptive visitor.
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My imagery is derived through a stream of consciousness drawing
technigue which | employ almost daily by using a sketchbook to
capture a hypnopompic moment. Hypnopompic hallucinations are
altered states of consciousness that may occur while waking up from
sleep that causes one to perceive reality along with dream like
experiences (Revonsuo 2009). During the day, this automatic drawing
is similarly as fluid as the morning ritual and maintains a level of
emotional spontaneity. This is important because my technique is an
active and honest drawing process that seemingly compels itself to
realization. Similar automated techniques were used by artists who
developed Surrealism, Cubism and Dadaism in order to gain a
primacy in their work that rejected copying the natural world
verbatim. Andre Breton, father of Surrealism, sought to capture
spontaneous outbursts of the imagination through poetry and pass

around drawing games known as exquisite corpse (Browder 1967:74).

This thesis uses the term virtual environments liberally for all the art
works that include screen-based immersive interaction and realizes
that even web pages can be called virtual environments therefore it
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is important to make a distinction. For the most part, when the term
virtual environments, virtual reality or VR are used here, they refer to
interactive that utilize computer technologies with 3D computer

graphics, projection screens, tracking, audio and stereo displays.

The term ‘virtual environment’ is used interchangeably with ‘virtual
reality' although the term ‘virtual reality’ has had negative
connotations of not delivering what was promised (Dixon 2007, p
394). More recently, VR as a term is having a resurgence with the
development of new 3D goggles and viewing devices such as the
Oculus Rift, http://www.oculusvr.com/, Sony Project Morpheus
http://www.sony.com/SCA/company-news/press-releases/sony-
computer-entertainment-america-inc/2014/sony-computer-
entertainment-announces-project-morp.shtml, Google Glass
http://www.google.com/glass, and with other companies such as
Samsung announcing that they will join in the development as well
http://www.engadget.com/2014/05/30/samsung-oculus-

partnership/ .
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Virtual reality is an immersive computer technology where 3D visuals
are seen through stereo projection screens that fill the field of view
and are enhanced by stereo audio with related hardware devices for
interaction. The screens can be wall sized to create a theatrical
configuration that resembles a stage or a room or the screens can be
so small that they can be installed inside eye goggles. In a room size
display, typically referred to as a CAVE, (DeFanti, Sandin et al. 1993)
the projection screens comprise three walls and a floor. The
projection on the floor is a significant device for immersion because it
allows the visitor to stand in the environment and move forward
towards the images on the walls (Cruz-Neira, Sandin et al. 1993:141).
CAVEs are also built using six walls in a full cube configuration, such
as those housed at the University of Illinois, Duke University, and
lowa State University. The first person interaction establishes the
visitor/navigator as integral for the responses in order to realize the
environment. This action-reaction process offers the visitors agency
through the multi-sensory visual, audio, and bodily kinesthetic

stimulations that help to establish the aesthetics in the virtual world
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in terms of the interface, content, environment, perception,
performance and plasticity. (Sandin 1998, Gigliotti 1995). When the
environment is created in a theatrical context, VEs act as a stage for
the suspension of disbelief which offers the possibility to gain an
emotional reaction. (Rheingold 1994). A virtual environment
becomes an aesthetic experience when the visitor gains, even for a

moment, a heightened sense of perception.

Virtual environments are typically seen in a CAVE, or CAVE
Automated Virtual environment or in a HMD where the technical
apparatus delivers artwork that can be either realistic or abstract.
Realistic environments can be persuasive and rigorous and stand in
for reality which tends to recontextualize the actual locations (Bull

2005).

My thesis contends that more abstract or metaphorical environments
are dependent on the use of analogy where the interpretation of the
environment is based on a visual communication that establishes the
essence of things in the virtual world based on the knowledge of our

relationship to things in the real world. Navigating the environment
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allows the visitor to ascertain the virtual objects in terms of familiar
structures. For example, a hallway becomes a passage to another
location or a different room despite that hallway appearing in an
unfamiliar way when it resembles a cavernous eye socket and
becomes a tunnel that functions in a familiar way and invites the
visitor to follow its confines. When objects function this way they
allow the visitor to perceive the environment with a heightened

sense of perception conducive to an aesthetic experience.

Virtual environments offer visitors a large proportion of their sensory
input as coming from the virtual world in order to establish a sense of
‘immersion’ and facilitates the feeling of ‘presence’ — of being in the
virtual world. The feeling of immersion and sense of presence aids
the suspension of disbelief that a visitor needs in order to interact

naturally with the virtual world.

In terms of creating my art as virtual environments, | try to build an
‘emotional landscape’ that conveys an affective experience. In order
to do this, | am cognizant of the fundamental art principles of color,

shape, size and design.
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1.8.0.0 Organization of Study

The dissertation is organized in six chapters:

1. Introduction

2. Research Review which discusses the history of Immersion and
immersive experiences in virtual environments and their
documentation.

3. Creative Activity Review which discusses virtual environments
as art, How analogies work and how they work in virtual
environments

4. Methodology discusses how VR is created and how VR art is
created.

5. Analysis and presentation of results discusses my artwork.

6. Conclusion discusses how the artwork is read.

1.9.0.0 Summary of key points made in this chapter

This thesis investigates art for virtual environment technology and
explores a personal type of interactive art that is created using a

stream of consciousness mode for creating drawings and paintings.
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The drawings are a foundation to a technique that employs the active
imagination to situate artistic, experiential installation. The drawings
are reminiscent of artistic styles of expressionistic art such as Cubism,
Surrealism and Formalism and tend to be spontaneous, honest, and
whimsical. The freshness of the process opens up a dialogue to inner
thoughts and stream of consciousness thinking. Oftentimes the
images are faces and people in intimate conversations with
themselves or others. When the faces are formed in 3D virtual reality
they form a part of the landscape that provides an emotive quality to
the environment and so the graphical characters have been termed
“emotables.” The virtual environment technology used includes CAVE
Automated Virtual Environments, projection systems, domes and
head mounted displays. Virtual reality simulates real world action
and interaction whereby graphical objects situate us in a landscape
for play. The thesis investigates the technology for this aesthetic type
of play and the artists creating interactive arts such as Char Davies,
Maurice Benayoun, Jeffrey Shaw and many others. The need for

immersion in art has a historical precedent predicated on a biological
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I”

drive for creating things and as Dissanayake terms it “making specia
and begins with a discussion of early man’s markings in prehistoric
cave settings. The biological drive to create is an aspect of the active
imagination which is the unconscious drive to express ourselves. We
form expressions and make connections by scaffolding our thinking
through conceptual analogies, metaphors and generalizations, which
is the foundation for some expressive arts. The thesis demonstrates
how an automatic form of drawing and investigating shifts in
cognition and perception that occur in visual modalities can act as a
dialogue to guide us through the navigation of a virtual world and

frame consciousness for aesthetic exploration.

41



Chapter 2: Research Review
2.1.0.0 History of Immersion

2.1.1.0 Introduction
2.1.2.0 Why do we want to be immersed in art?
2.1.3.0 Paleolithic caves and “making special”
2.1.4.0 Action and reaction
2.1.5.0 Towards immersion in VR art
2.1.6.0 Immersion in painting
2.1.7.0 Immersion in drama
2.2.0.0 Defining Virtual Environments

2.2.1.0 Types of virtual environments

2.2.2.0 Virtual environment application domains
2.2.2.1 Education

2.2.2.2 Science

2.2.2.3 Medicine

2.2.2.4 Therapy

2.2.2.5 Information Visualization

2.2.2.6 Architecture/Cultural Heritage/Tele-travel

2.2.2.7 Virtual environments as an art medium
2.2.3.0 How the CAVE works

2.2.3.1 CAVE-like displays

2.2.3.2 CAVE-to-CAVE collaboration

2.2.3.3 Towards virtual environments as art

2.2.3.4 Replaying the virtual environment

2.3.0.0 Summary of key points made in this chapter
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2.1.0.0 History of immersion

2.1.1.0 Introduction

Inside the ancient caves of Lascaux, the crackle of the fire animates the
drawings on the walls, which cradle their inhabitants with mystery and
drama, creating an alternate space both mentally and physically. This is
perhaps the earliest gathering of images and light projections to facilitate

III

an immersive shift in perception. The cave has been “made special” for
this purpose, a phenomenon that has parallels in, for example, the

Roman amphitheater, the Greek stage, liturgical drama, opera, cinema,

video games, and contemporary virtual environment art.

Through a discussion of historical uses of immersion in art, this section
will explore how immersion functions and why immersion has been a goal
for artists throughout history. It begins with a discussion of ancient cave
drawings and the relevance of Plato’s “Allegory of the Cave.” Next it will

III

examine the biological origins of “making special” and the human
inclination to create objects of significance. The research will discuss how

art as a process substantiates cognitive awareness and that in

combination with the drives for “action” and “reaction,” we can refer to
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art as fundamentally experiential rather than static. There is a historical
precedent towards a need for immersion and various artists are discussed
in terms of their psychological drive to create. Moreover, virtual
environment art, in providing a space that engages visitors in computer
graphics, expands on previous immersive artistic practices. Types of
virtual environment technologies and their application domains are
discussed in an effort to establish art as a relevant domain in the creation

of virtual environments.

2.1.2.0 Why do we want to be immersed in art?

The term immersive
"refers to the degree to which a virtual environment submerges
the perceptual system of the user in computer generated
stimuli. The more the system captivates the senses and blocks
out stimuli from the physical world, the more the system is
considered immersive" (Biocca, Delaney 1995: 57).
In virtual environment art, both the image making process and the image
appreciation process are methods of immersion. They captivate the
senses by titillating perceptions and motivating ideas. This research

considers how immersive art is part of a trajectory that begins with a

mark-making process in Paleolithic caves and how a parable of an ancient
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cave continues to influence our thinking of modern day virtual
environment devices. These devices are both computer driven and visitor
driven in an interdependent relationship. Given that this dynamic is
integral to immersion, the research briefly discusses how the terms
'action’ and 'reaction' were appropriated from science by thinkers
reflecting on the creative process. The research investigates how an
analogy manifests cognitively in order to consider how the use of analogy
might influence immersion. It looks at how the push and pull during
analogical reasoning strengthens our conceptual understanding between

seemingly separate circumstances (like navigating in a virtual world).

Much of the research has focused on creating virtual environments using
an interactive, 3D stereoscopic device or virtual reality theater called the
CAVE or CAVE Automatic Virtual Environment (Cruz-Neira et al. 1993).
The CAVE consist of computers, multiple projectors, walls made of
projection screen material, and tracking systems that allow for 3D stereo
viewing and tracking of visitors' movements through a graphical and

sound environment.
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The CAVE derives its name from "The Allegory of the Cave" from The
Republic of Plato. (Cornford 1965:227-235) In the allegory, Plato
contemplates a reality that is formed solely by shadows of people,
animals and objects. Prisoners, chained to rocks, observe only the
shadows and do not witness the objects creating the shadows. (Cornford
1965:228) Those objects are in constant flux, passing behind the prisoners
and out of their actual viewing range. It is as if the objects do not actually
exist since only their shadows are seen. The projection of the shadows
onto a wall creates the prisoners’ world. Knowledge of that world is
gained over time by observing the shadows and their animation.
(Cornford 1965:229) If one were to break free and view the objects
casting the shadows, it would be imperative to share the discovery,
though it would be difficult for the prisoners, having only ever
experienced the world of shadows, to believe the freed prisoner.
(Cornford 1965:231) Plato argues that people need to see something
literally or figuratively to understand it for themselves: “the soul of every
man does possess the power of learning the truth and the organ to see it
with; and that, just as one might have to turn the whole body round in

order that the eye should see light instead of darkness, so the entire soul
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must be turned away from this changing world, until its eye can bear to
contemplate reality and that supreme splendor which we called the
Good. “ (Cornford 1965:232) The allegory illustrates how perceptions
change depending on the frame of consciousness: where we are sitting,
what the lighting is, who we are with and how far we can journey both
physically and mentally. The allegory points to psychological states in
terms of metaphors of light including the firelight, the sunlight and the
radiance of light becoming a vehicle for knowledge. The final burden
would be for the man to share that knowledge when he returns to the

others in the cave.

From the beginning, there has been the desire for communication in
order to enhance kinship, marriage, partnership and relevance. The
processes that have changed humans from an unorganized state to a
form a complex, heterogeneous society have allowed for aggregation,
socialization, organization, cooperation and communication. Ultimately,
the ability to assist one another in survival and to socialize has provided
us with a level of security needed to explore the distances that our

thoughts and minds can extend to us. With a focus on the mind with its
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extensibility of thought and art with its transmission of expression, this
research is interested in how art experiences shift consciousness.
Specifically, the research focuses on how immersive experiences enhance
communication. It explores how immersion within virtual environments
enhances aesthetic communication and creates meaning in both

interpersonal and intrapersonal relationships.

2.1.3.0 Paleolithic caves and “Making Special”

Paleolithic caves show evidence of having been prepared for intimate
gatherings. These spaces seem as far away as possible from the security
of the land, with its natural sunlight and fresh air. Both remote and
sacred, these secure spaces provided a place for experiences that were
separate from those of the everyday experience of the natural world.
Below ground, the inhabitants entered a zone outside of their normal life
- a world with walls. The walls of the passages into the lower reaches of
the earth included drawings and markings that compelled the travelers to
prepare for the transition to an alternative atmosphere and towards
significant new knowledge bases, altered memories, or the invocation of

dream-like events.
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The use of fire was required to create and to see the drawings and to
enhance their appreciation, adding significance to the imagery itself. The
light flickering against the walls animated the drawings. The animations
created an illusion of an imaginary dreamtime, an alternate mental state
invoking primal knowledge and causing otherworldly spirits to come alive.
The caves can be compared to present-day churches, theaters and
congressional rooms. Altars, stages, and televisions provide modern-day
versions of the Paleolithic walls. Gathering spaces like theaters, sports
bars and stadiums allow us to watch contemporary, technologically
enhanced versions of the flickering firelight of the caves. The sparkling
animations appeal to some primal part of our being, affording a satiation
of our impulse to gather and to immerse ourselves in shared space. The
shared space provides a method to transport ourselves to a world that
will challenge our experiences, stimulate our thoughts and motivate our

energies.

It has been argued that the circumstances of the caves psychologically

prepared the initiates and others for the reception of crucial information
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about social customs and cultural norms (Barton 1994; Pfeiffer 1982;

Mithen 1988). David Lewis-Williams writes in 'The Mind in the Cave,'
"Shifting emphasis from the content of the message to its form and
the reasons for it, some researchers have linked the startling
topographical contexts of many images to 'information

transmission' and have drawn on recent developments in
'information theory'’ (Lewis-Williams 2002: 67).

Some believe that the 'information' contained in Paleolithic cave
drawings is linked to the relationships between scattered tribes who
congregated in an effort to form communities referred to as alliance

networks (Gamble 1980; 1982; 1999; Jochim 1983).

Antonio Gilman developed a Marxist approach to the alliance networks
theory and argued that the tensions within the alliance networks
facilitated the transition between the Middle and Upper Palaeolithic eras,
asserting that art was a response to a need for symbols of identity

(Gilman, Thornes 1985).

Lewis-Williams dismisses these arguments because the capacity of images
to store or convey information is limited, unlike the hard drives of
modern computers. He writes that "these information theory

explanations in some ways state the obvious (pictures mean something)
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and, at the same time, accept the disputable proposition that pictures
carry enormous loads of information, more than words." He argues that,
as art historian Ernst Gombrich has pointed out, pictures have the power
to move, but they in fact carry little information because people read
pictures in different ways. He emphasizes that "the best that can be said
for pictures is that they trigger memories of information that has been
absorbed in different ways, that is, by experience and verbally" (Lewis-

Williams 2002: 67).

Thus, the cave drawings do not transmit a fixed meaning but rather their
meaning derives from the way in which, in relationship to the visitor and
to their surroundings, they facilitate an active experience of remembering
and relating. Ellen Dissanayake, in her pivotal work "Art as Human
Behavior: Toward an Ethological View of Art," elaborates this view of art
as experience. She argues that humans have a proclivity toward refining
our experience in order to create something of greater value. Ordinary
life is incoherent, but "when it is shaped and embellished or transformed
as in ritual or play or art it takes on a greater or more significant reality so

that when we find something to have coherence it seems to be
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"aesthetic" (Dissanayake 1980:404). This aesthetic ability of “making
special” creates a level of experience separate from practical life but

fundamental to human existence.

In order to achieve this experience of another plane, apart from the
everyday world, art must produce an awareness and acknowledgement
of the way in which it has been created. Dissanayake writes that this

awareness is universal:

"Appreciating "how," the way something is done, demands
cognitive awareness - a more or less self-conscious discriminating,
relating, recognizing and following manipulations within an
acquired code. This type of awareness is of course biologically
useful in human communication and in the processes of cognition
and perception generally" (Dissanayake 1980:402).

In effect, art is behavior, not simply content or an object; it is a process of

III

“making special”. This is why virtual art environments are so effective for
image making. In incorporating the viewer as an active part of the work,
virtual environments emphasize the work’s ongoing nature—the “how”

of the work. They depend on an active behavioral process of making

special and satisfy the biological need for aesthetic communication.
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According to poet and philosopher Frederick Turner, mark making is an
inherent sign in the search for beauty from which we all derive a natural
pleasure. In his biopoetic explanation of the relationship between

aesthetics and ecology he writes,

"The special evolutionary truth is that our capacity to perceive
and create beauty is a characteristic of an animal that evolved.
Beauty is thus in some way a biological adaptation and
physiological reality: the experience of beauty can be
connected with the activity of actual neurotransmitters in the
brain, endorphins and enkephalins. . .What is this awareness
that is to perception what perception is to sensation, and
sensation to reaction? The answer is: aesthetic experience.
Aesthetic experience is as much more constructive, as much
more generous to the outside world, as much more holistic,
and as much more exact and particularizing than ordinary
perception, as ordinary perception is than mere sensation.
Thus by rations we may ascend from the known to the very
essence of the knower. Aesthetic perception is not vague and
"touchy feeley" relative to ordinary perception; quite the
reverse. This is why, given an infinite number of theories that
will logically explain the facts, scientists will sensibly always
choose the most beautiful theory. For good reason: this is the
way the world works." (Turner 1999:119-125).

Well-designed virtual environments, by emphasizing the “feedback loop”
between the visitor’s actions and the responding changes to the space,
pique the drive for coherence through interaction. They facilitate an

aesthetic experience that transcends ordinary perception. Visitors are in a
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sense making marks as they navigate the virtual world. They facilitate the
making of the world through their head and hand actions. The visitor
becomes meaning in that they are integral to the vitality of the world of
computer graphical immersion. In order for the immersion to be
effective, an element of aesthetic desire--what Turner calls beauty--must

be maintained. He states that

"Beauty in this view is the highest integrative level of understanding
and the most comprehensive capacity for effective action. It
enables us to go with, rather than against, the deepest tendency or
theme of the universe, to be able to model what will happen and
adapt to or change it" (Turner 1999:125).

2.1.4.0 Action and Reaction

Dissayanake’s and Turner’s conceptions of art as process rather than
object are paralleled in the historical development of the concepts of
action and reaction. The actions and reactions occurring in the energies
projected between the psyche and virtual environment art correspond to
the scientific premise that energy is neither created nor destroyed but
rather transfers from one state to another. An effective virtual
environment experience is one in which art dynamically envelops the

visitor and her thought processes so that she becomes “immersed.”
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Philosophically, the art, including the projection lights and all the

components that make it visible, is neither object nor subject because
object and subject are inseparable. What is outside the self cannot be
separated from what is inside the self. The elements of hardware and

human influence one another in an action/reaction loop.

Jean Starobinski’s book Action and Reaction: The Life and Adventure of a
Couple eruditely pays homage to the word pair “action and reaction” by
examining the dynamics of their semantic relationship, exploring their
etymology and, as the title suggests, their “life and adventures" within
linguistics, physics, chemistry, literature and politics. In Latin and Greek,
the original antonym of ‘action’ was ‘passion,” suggesting such concepts
as physical/mental and motion/emotion. ‘Reaction’ as a word was
instituted later, partly through Aristotelian physics which states
“opposition between qualities enable the elements to act upon each
other.” For example, in medicine “to live is to react” therefore semen
represents action and menstrual fluid reaction because fertilization was

understood as transmitting motion.
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The four kinds of motion or kineseis imagined by Aristotelian physics
were

Phora

Auxesis and phthisis,
Alloiosis

Phthora

Phora is locomotion or the local motion that is the first motion produced.
Phora, also denoting place, is situated in the cosmos. The other three
categories are descriptors of phora: increase and diminution (auxesis and
phthisis), alteration (alloiosis) and generation and destruction (genesis

and phthora).

Humans are active entities: beings in motion that are complex and self-
maintaining wholes. Aristotle re-characterizes the question “what is
being?” when he shifts 'being' from a question of “what?” to a question
of “how?” He bridges the gap between ousia (being) and kinesis (motion)
by using energeia or entelecheia (being-at-work). He describes being not
as a static matter or situation, nor in its pure eternal form, but rather
entelecheia (being at-work-staying-itself). He points to a “dynamic
equilibrium” rather than a static substance, where “the highest level of

material and the form are one and the same thing” (Metaphysics). It is in
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being-at-work that human beings remain themselves. Our human identity

is @ matter of being, not a matter of sheer substances.

Remi Brague, in his article, “Aristotle’s Definition of Motion and its
Ontological Implications” (1990) stresses the importance of Aristotle's
shift from “what?” to “how?” Brague argues that since at least the time
of Parmenides, there has been an overriding temptation to define being
with the static and inert. Motion either “has been” or “will be,” implying
that “that which is [presently]...can only be immobile” (Brague 1990:3).
Brague argues that Aristotle’s contention in the Physics that being has
motion and that that motion can be characterized deserves significant
consideration. He states that “the consequence of this ontological
rehabilitation of motion is an undisputed fact . . . it is Aristotle’s concern
for the elaboration of a knowledge of the sensible” (Brague 1990:4). That
is, we cannot have knowledge of the sensible, natural world - a world that
is constantly in motion- if motion has no being. If motion has no being,
the natural world becomes, as Parmenides asserted, “The Way of
Seeming.” The stakes regarding our understanding of motion - what |

posit here, as action and reaction- are high. As Brague asserts, “if that
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which is in motion, or, its fundamental feature, motion, is not, then there

is no knowledge of nature” (Brague 1990:4).

This brings the discussion to Newton's Principia Mathematica (1687) and
his third Law of Motion. Newton’s use of metaphor to describe his
scientific principles makes his ideas clear in a way that mathematics

cannot. The third law of motion states that

"To every action there is always opposed an equal reaction: or the
mutual actions of two bodies upon each other are always equal,
and directed to contrary parts. — Whatever draws or presses
another is as much drawn or pressed by that other. If you press a
stone with your finger, the finger is also pressed by the stone. If a
horse draws a stone tied to a rope, the horse (if | may so say) will be
equally drawn back towards the stone: for the distended rope, by
the same endeavour to relax or unbend itself, will draw the horse as
much towards the stone, as it does the stone towards the horse,
and will obstruct the progress of the one as much as it advances
that of the other. If a body impinges upon another, and by its force
changes the motion of the other, that body also (because of the
equality of the mutual pressure) will undergo an equal change, in its
own motion, toward the contrary part. The changes made by these
actions are equal, not in the velocities but in the motions of the
bodies; that is to say, if the bodies are not hindered by any other
impediments. For, as the motions are equally changed, the changes
of the velocities made toward contrary parts are reciprocally
proportional to the bodies. This law takes place also in attractions,
as will be proved in the next scholium" (Newton 1729:20).
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John Turberville Needham, (British biologist 1713-1781) believed that
matter is not the primary elementary principle. It is composed of two
simple driving forces without any additional components: a principle of
motion and a principle of resistance, which act upon each other.
Needham explains, “All the effects produced in the Universe are but the
result of action and reaction... Any sensible point in Nature (that is, any
point accessible to our senses) is essentially active and reactive..., the life
of the Universe counterbalanced action” (Needham 1750:322). Not only
is “my body ... a complete system of action and reaction,” (Needham
1750:381) but “the actual order of our knowledge is such that we cannot
conceive of the resisting agent as resisting without the motor agent, not
the motor agent as motor without the resisting one” (Needham
1750:389-90). Starobinski concludes, "Thus the immaterial is the secret

insider of all matter" (Starobinski 2003:52).

In this period, the words ‘action and reaction’ shift from science into
society not only through art but through political discourse as well. This
led to the inclusion of ‘reaction’ as the antonym of ‘revolution’ and

‘progress’ (Starobinski 2003:318) for Montesquieu, the French social
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commentator and political thinker of the early eighteenth century. For
him, the play of action and reaction is no longer descriptive or purely
explanatory but a goal to pursue and a value to assert (Starobinski
2003:305). As a reaction to scientific thought, the nineteenth century
poets Poe, Claudel, and Valéry attempted to appropriate the terms
‘action and reaction’ to reestablish passion and philosophy in the action
of life. They sought a literature and art that challenged the omnipotence
of scientific thought over passion, emotion and basic experience. Artists
such as the Impressionists or Paul Klee could not settle for objects at their
face value. Rather, they stressed the importance of the creative search

because it reminds us that nature and life are always changing.

The environment is a changing system of flow, continually altering in
response to changes in human consciousness. As we experience the
world from moment to moment, transformations in the physical space
around us influence our mental energies. This is particularly evident in
such environmental elements as architecture, labyrinths, interiors, theme

parks, gardens, and grottoes. What we consciously see and hear, feel,
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smell and think is based on material that has only reached consciousness

after passing through a series of filters and censors.

Some spaces allow us to negotiate meaning in new ways by igniting our
energy and emotional status. | will discuss examples of transformations in
spaces that influence our mental energies in the real world. | argue that
virtual environments restructure the landscape around us and encourage
dynamism and perceptual shifts. Examples of such spaces include
transformative architecture, mazes and labyrinths, modern Interiors,
Disneyland, Renaissance and Gothic architecture, landscape gardening,

and Italian grottoes.

This relates to the ideas of Charles Darwin, who suggested in his seminal
work "On the Origin of Species" that the species that survives best is the
one most adaptable to change (Darwin 1864). That is, the ability to adapt
or change with the circumstances of our environment is more critical than
intelligence and strength. This might explain the artist's fascination with
creation and why experiencing the change in the progression of an

artwork can be more important than other vital tasks, such as getting
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something to eat. Hence, the term 'starving artist' only applies to food

when it refers to generating an aesthetic process.

With the dedicated artist on one hand and the visitor to the artwork on
the other, it underscores the need to enjoy beauty as biologically driven.
Visitors flock to museums, galleries and shopping malls as well as the far
reaches of nature in order to enjoy art and to seek out beauty. This quest
for beauty is a vehicle for giving ourselves the opportunity to be

immersed in the nature of aesthetic experiences.

2.1.5.0 Towards immersion in VR art

In his book Virtual Art from Illusion to Immersion, art historian Oliver Grau
chronicles art history in its movement from illusion to immersion. (Grau
2003) He lays the foundation for the history of immersion and integrates

virtual environments in his taxonomy of types of immersive artworks.

Grau insists that the panorama is the highest form of illusion that uses
traditional methods of painting and deserves special consideration for

two reasons. One is its application of technological, physiological and
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psychological knowledge. The other is that its illusion space addresses the
observer as directly as possible. The panorama and the virtual
environment reveal strategies for removing boundaries and psychological
distances between the visitor and the image (Grau 2003:6). The illusion
works on two levels. The first being the playful appearance that allows
visitors to succumb to the aesthetic joy of illusion and the second being
that the visitors can be temporarily overwhelmed in their perception of

the difference between the image and reality. (Grau 2003:17)

Grau lists several instances where the panoramic illusion can be described
as immersive environments, focusing on von Werner’s The Battle of
Sedan which was a visualization of the battlefield that established itself as
an “instance of the first importance for “molding political and social
history according to the opinions of official and state circles of the time.”

(Grau 2003:91)

Grau includes virtual reality in the history of immersion and lists the
features of the panoramic view of VR:
« Sensorimotor exploration of image space
« Impression of a living environment
« Image becomes multisensory interactive space of experience with a
time frame
« Parameters of time and space can be modified at will
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« Space can be used for modeling and experiment

« Worldwide access via data networks

- Telepresence

« Images of the natural world are merged with artificial images in

“mixed realities, where it is often impossible to distinguish between
original and simulacrum (Grau 2003:7)

Grau emphasizes that by incorporating a panoramic view with the
sensorimotor exploration of image space, the scene gives the impression
of a “living” environment. It is important to my work that the panorama
helps to establish virtual environments in a trajectory of immersive
spaces because | would like to establish virtual environments as a serious
place for creating artworks. Virtual environments can be created as
experiential spaces that situate perception and exploration. Virtual
environments allow myself as an artist to create virtual space that explore
a personal creative style and set up an immersive experience for the
visitor. That experience depends in part on the visitor’s state of presence
or consciousness. Slater & Usoh define presence as “a state of
consciousness, the (psychological) sense of being in the virtual
environment.” (Slater, Usoh 1993:91) Virtual environments are uniquely
able to represent psychological states because of their ability to create

living, dynamic experiences. They represent a recent example in the

history of examining perceptual shifts in art.
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2.1.6.0 Immersion in painting

This section presents a selection of artists who have examined the
dynamics of novel, awkward, or extraordinary situations in order to
explore how art experiences situate consciousness. Through a heightened
sensitivity to the world around them, artists manifest their perceptions in

creative activity.

The practice of art is a psychological activity and can be approached from
a psychological angle. (Jung 1978:65) Jung considered two modes of
creation by artists. (Jung 1978:72) The first was a directed purpose driven
art and the second is a flow state where the art comes “fully arrayed into
the world, as Pallas Athene sprang from the head of Zeus.” (Jung 1978:73)
Some artists rely, as | do, on these flow states for their artistic drive.
There is a history of artists who are driven to create a way that “wields a

power which is not his and which he cannot command.” (Jung 1978:73)

In his book Hallucinations and Their Impact on Art, E. M. R. Critchley

details how artists have represented different kinds of psychological
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phenomena, including those stemming from dreams, illness, and drug
use. (Critchley 1987:25) He explains how conveying perception through
the arts has been a powerful force on society, influencing culture and

social consciousness.

Critchley contends that de Goya “through his art invented a language that
conveyed the very principles of anarchy.” Francisco de Goya (1746-1828)
was apprenticed as a young man of 14 and lived through the continual
turmoil of contemporary Spain. Anarchy reigned in the Spanish court as
the French Revolution and other European conflicts were fought using
Spain as the battlefield. De Goya reflected on the foibles, prejudices and
deceitful practices of man, creating such paintings as “The Sleep of
Reason Brings Forth Monsters.” The 1814 painting "The Third of May
1808: The Execution of the Defenders of Madrid" is shown in Figure 2.1.
This image is particularly important to illustrate how Goya’s social and
cultural surroundings, along with the passions of his drive to create,
compels him to artistic creation despite any political consequences or

being forced to go into hiding (Bull, Krekeler et al. 2011:673).
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Figure 2.1 “The Third of May 1808” Francisco de Goya 1814.
Goya’s artistic drive compelled him to create political
statements despite the social consequences.

In order to explore my drawing process further | identified other artists
who were using their psychological states to create their work. William
Blake, born in London in 1757, is considered a great visionary. He was a
poet, painter, philosopher, and engraver who developed his work
through eidetic imagery. Eidetic imagery mainly occurs in children under

eleven years of age. It occurs when a thought manifests itself as a
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complex visual external to the self, seen in detail. Blake would actively
create portraits of the deceased person(s) as though they were sitting in
front of him. His symbolism often illustrated his own texts, as well as
others including the Bible, Shakespeare and Dante. See Figure 2.2.
Although Blake developed his art as an introspective journey, he found

inspiration from specific texts as well as from his own fertile mind.

(Barker 2004)

Figure 2.2 “Beatrice Addressing Dante” William Blake 1824-7.
Blake’s use of his imagination as his inexhaustible source for
inspiration to illustrate texts such as Dante’s Inferno was a
motivating force for recognizing my own drive to make artwork.

68



Other famous artists who were able to channel their perceptual abilities
into painting include Joseph Mallord William Turner (1775-1857).
Suffering from eye disease and sunstroke, he painted canvases of
amorphous oil color to invoke the romantic spirit of light and his lingering
perceptions of nature. Pre-Raphaelite painter Dante Gabriel Rossetti
(1828-1882) evoked religious themes and included elements of mystical
symbolism (Webmuseum). It has been suggested that Spanish Cubist
Painter and Sculptor Pablo Picasso’s (1881-1973) imagery was influenced
by his dyslexia with a right cerebral dominance. Wassily Kandinsky (1866-
1944) was a synaesthetic painter of music who retained an eidetic

memory even in adulthood (Critchley 1987:172).

In the early twentieth century, numerous critical and avant-garde
practices emerged with the goal of making the art experience new and
unfamiliar. This history of “making strange” includes Cubism, Surrealism,
and dramatists like Antonin Artaud and Luigi Pirandello. Viktor Shklovsky
(1893-1984) a leading Russian Formalist created the concept of
defamiliarization using the word ostranenie which literally translates as
‘making strange’. He states, "The technique of art is to make objects

"unfamiliar," to make forms difficult, to increase the difficulty and length
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of perception because the process of perception is an aesthetic end in
itself and must be prolonged."(Shklovsky 1965:12) He describes art as a
technigue for reminding us of the unfamiliar nature of all things, as if to
shift us back to a state of time when our perception first recognizes the
nature of something. Shklovsky begins to see perception, when effected
by defamiliarization as a primary or original experiencing. (Crawford
1984:209) For Shklovsky, art allows us to overcome an automatic
response by providing a moment of creating a sense of perception. He
believes that art exists to remind us of the essence of life, to shift back to
the point where things appear new and fresh. It is the awareness of these
types of shifts in perception that can be utilized by the virtual
environment. The psychological states that immerses the visitor in an
unfamiliar apparatus —the CAVE- can be enhanced through art. By looking
at artists who use their own personal perceptions to describe the world,
we as viewers get a window into their perception and a new way of
discovering or uncovering a representation of reality. There is a historical
tradition in the arts of making strange and of seeking out a sense of

immersion.
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Paul Klee (1879-1940) was a Swiss painter who used imagination “to
make visible as form something which is in process of forming” (Critchley
1987: 167). Klee was a musician and remained interested throughout his
career in exploring how musical experience could be synthesized with
visual experience. Music, an essentially dynamic medium, provided a
constant inspiration for an art that embodied spontaneity and rhythm. In
1913 he met Robert Delaunay, who introduced him to contemporary
color theory methods and Klee translated Delaunay’s article ‘La Lumiere’
about the basic ideas of Orphism. (Klee 1961:23) From this point Klee's
use of color became increasingly more sophisticated. In paintings like
Viaducts Break Ranks (1937) Klee’s subtle modulations of color and
pattern are evident, creating a sense of image as process and revealing

the visuality of musical perception. See Figure 2.3.
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Figure 2.3. “Viaducts Break Ranks” Paul Klee 1937.
Klee’s painting exemplifies his love of music and
rhythm creating a spontaneity to his work that
utilizes formal elements of art (color, shape,
repetition) to influence viewers to see the world in
an unfamiliar way —through the eyes of music.

2.1.7.0 Immersion in drama

In Klee’s work, whimsy and comedy were also strategies for “making
strange.” The essay “Going for Both Laughter and Tears: The Craft of
Mixing Humor and Pain,” by Andrew Horton (2002) describes how

creating a sense of comedy can be a strategy for immersion. He uses
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Bosnian filmmaker Danis Tanovic’s Oscar-winning film No Man’s Land to
outline a series of five principles for incorporating comedy in a narrative.
The discussion is directed specifically toward film, but | would argue that
it also applies to virtual environments. Comedy can be a valuable method
of “making strange” in order to immerse visitors in the world and make it
more meaningful. Comedy can take on serious topics, allowing the viewer
“to both feel the pain more intensely and at the same time gain some

perspective on it” (Horton 2002:61).

Horton writes that, first, comedy does not necessarily mean laughter, but
always implies “some form of ‘triumph’.” He finds this use of comedy
characteristic of Balkan works, even as far back as 14" century epic
poems from Serbia. His second principle is that irony is a powerful tool.
For a visitor, realizing the difference between what a situation is and
what it could be brings to mind the differences between “ideals and harsh

realities, dreams and history.”

Horton’s third principle is that absurdity and exaggeration can be
effective techniques for mirroring the larger ideas in the work. Laughing
at a situation can be a powerful way to realize how real that laughable

situation actually is.
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Fourth, he advocates the use of the plot twist to bring elements of the

work to light. He describes an effective use of this device from the film:

“between the opposing soldiers is a Bosnian ‘corpse’ with a land
mine underneath him that will explode if the body is moved. The
final twist is that the corpse is actually only u