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Augmented Reality as an Immersive Medium

In his book "The Language of New Media," Lev Manovich discusses the screen society, i.e. the
society of the film screen, the image, and the computer screen. He describes Western culture's
historical tendency to display everything on screens and, in so doing, fixing the viewers' bodies in the

space in front of the image.

From Renaissance monocular perspective to modern cinema, from Kepler's
camera obscura to nineteenth century camera lucida, the body had to remain
still. ... The cinema screen enabled audiences to take a journey through
different spaces without leaving their seats ... It is the virtual space as a
whole that changes its position with each shot. Using the contemporary

vocabulary of computer graphics, we can say that this virtual space is

rotated, scaled and zoomed to always give the spectator the best viewpoint.1

Only virtual reality (VR) breaks with this media tradition by establishing a new relationship between
viewer and image. The entire image field is uncovered and the gaze is no longer directed toward a flat
image or a window into another world. The other world can be perceived in perspective, discovered
from personally selected angles of observation, and even entered. Physical movements are no longer
carried out by the camera but freely by the viewer. The VR dilemma is that there is no direct
relationship between real and virtual space: both spaces cannot be experienced at the same time.
Only the audio-visual senses convert into the world of the simulation; the body remains in the physical
space. The viewer has to move in the physical space in order to discover the virtual space. Real space
is only an interface for measuring the position and view direction of the body helplessly swaying in
reality; it contributes nothing to the content of the experience. In the 90's there was a great deal of talk
about this disembodiment of computer-generated cyberspace, a parallel world in which a person
could get lost and reality was made superfluous. Now, at the start of the 21st Century, the page has
been turned. The computer no longer swallows the real world but dissolves and is ensconced in our
environment and our everyday life. In his 1991 essay "The Computer for the 21st Century,"
ubiquitous computing creator Mark Weiser summarized it this way: "The most profound
technologies are those that disappear. They weave themselves into the fabric of everyday life until
they are indistinguishable from it." 2 Augmented reality (AR) is also within this succession of
discoveries. In AR, real space is not only used as a system of spatial relations but its content is also

included. The viewer can move in the virtual world without having to leave the real world. The mixed

1 Manovich, Lev. The Language of New Media. Massachusetts, MIT Press, 2001, p. 106.
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relationship of real and virtual audio-visual components is not defined; in the sense of AR, it is mostly

decided in favor of the real space that is enlarged with additional virtual information and visualizations.

lifeClipper3 is one such augmented reality (AR) project: it is staged in the exterior space of a
public park and demonstrated to individual persons with a head-mounted display (HMD). Virtual
artistic parallel worlds are audio-visually introduced creating an experience world with concrete
connections to the physical landscape of the park. Various mixture ratios arise, from completely virtual
up to a real space that is captured by a video camera. lifeClipper3 is set up as a game-explorative
experience world in which a person can influence events during a walk through changes in position,

view direction, pace, and breathing.

In terms of media, this form of staging provides the optimum preconditions for immersion. Along with

other categories, Staffan Bjérk and Jussi Holopainen3 define spatial and sensory immersion in their

design patterns:

Spatial immersion happens when a player perceives the simulated world as convincing. It is

perceived as real and the person affected has the feeling of being in the place.

Sensory immersion occurs upon entering a three-dimensional environment that is perceived as
intellectually stimulating. The player experiences a unity of space and time while he or she merges

with the audio-visual medium.

The best spatial immersion is achieved by AR through optimum mixture of the real and the virtual
which, with different image sources (in the case of video-based AR), is not simple. Reality is
represented as a pixilated, compressed video image with low resolution (800 x 600 pixels) while the
virtual image components are vector-based, sharp edged renderings. In order to bring the image
qualities closer together, the best possible camera must be used on one hand and the image quality of
the synthetic components must be reduced on the other. There is another trick in that the camera
image is to be atmospherically alienated in such a way that it is no longer primarily comparable with

everyday reality.

The problem of coherence of the different image sources is sufficiently well known from photo
montage as well as digital film montage (compositing). With regard to digital film montage with
subsequently produced special effects and hundreds of overlaid montage layers, Barbara Fllckiger

refers to aesthetic coherence, which is also applicable to AR montage:

Whether the many fragments ultimately form an image that is perceived as a
whole is determined on the aesthetic level. The separation of colors and
contrasts, the feeling of spatial depth in the two-dimensional image, the play
of sharpness and blurredness, reflections, light and shadows, as well as
consistency of surface characteristics such as smoke and grain, which are all
aesthetic parameters of the image impression that immediately affect the

sensory dimension of perception.

3 Staffan, Bjork and Holopainen, Jussi. Patterns in Game Design. Hingham, Charles River Media, 2005.



If the components are not coherently inserted, the viewer is torn from the illusion and begins to assess

and analyze what he or she has seen as an artifact. According to Flickiger,

processing of perception moves from the sensory to the semantic level:
image formation itself can become the object of cognitive reflection.
According to the classic doctrine of mainstream film, this collapse of the

mode is to be avoided because the film would then in fact be exposed as an

artifact and its function as a medium of illusion would be undermined. *

Even if the medium of AR offers a great deal of room for artistic-reflective investigations of the medium
itself, lifeClipper3 is primarily concerned with creating plausible immersion and cinematic illusions.
Moreover it identifies some of the structures and components of editing that must necessarily be

recognized and made accessible.

Even if the current state of exterior space AR technology, with its high-precision differential GPS and
direction sensors, permits surprising precision in the spatial calibration of reality with the virtual
models rendered and overlaid in real time, our eyes easily perceive the smallest dislocation. Primarily

due to a lack of optical congruence at a distance and implausible psychophysical depth

perception’, it is simply impossible to perfectly assemble the real time 3D image. In AR staging, the
virtual elements mostly float without relational information concerning size or position in the air. For
lifeClipper3, this is primarily problematic for the small, isolated elements of the ecosystem. A floating
point in the air could be, for example, an insect immediately in front of the viewer's eyes or an eagle
on the horizon. Many legalities that help a person recognize spatial depth in their day-to-day life are
described in perception psychology. Some of them can be transferred into an AR system relatively
easily. Shadow or light, for example, that is thrown from a virtual body onto a real one or atmospheric
perspectives caused by fog contribute considerably to the plausible mixture of the real and the virtual.
Changes in volume and frequency in the sound world or changed sizes of known elements or surfaces
can also contribute to this. Others are more difficult to implement and limit design options or force the
director to tell a story differently or to convey the content differently. Therefore, in lifeClipper3, the
terrain is additionally subdivided into different zones that only reveal their virtual setups if the viewer
has come close enough. Therefore elements such as plants, for example, that should adhere to the
ground primarily grow around the viewer, throw shadows, or mix with the ground texture through

transparently flowing stalks and stems.

Despite all of these design tricks, it is questionable whether the application of the overlaid video image
components will ever reach a level of perfection that will allow for highly qualitative spatial immersion.
For AR, perfect spatial immersion is unlikely to occur through engineering and will have to be

balanced in the long term with skillfully staged sensory immersion.

4 Fliickiger, Barbara. Visual Effects. Filmbilder aus dem Computer [Film Images from the Computer]. Marburg,
Schiiren, 2008, pp. 256-257.

5 See Goldstein, E. Bruce. Wahrnehmungspsychologie [Psychology of Perception]. Heidelberg, Spektrum, 2002,
pp. 24-25.



Apart from the spatial sensors that are necessary for AR, lifeClipper3 introduces a biofeedback
sensor. With an elastic chest belt that is stretched around the ribcage, the visitors' breathing can be
measured and used as an interface with the system. Along with other corporeal regulation processes
such as pulse, skin tension, or brain waves, breathing is not only psycho-physiologically controlled but
can also be deliberately changed without concentration or relaxation processes. The additional more
intimate and sometimes unconsciously controlled information forms a remarkable opposite to
geoposition and view-direction measurements but can at the same time be regarded as yet another
measurement of visitor behavior. It can nonetheless be said that psycho-physiological immersion
has occurred in lifeClipper3 through the use of biofeedback sensors. The visitor can consciously
navigate through breath variation or unconsciously influence the environment, which can be perceived

as a virtual expansion of one's own organism as a result.

Montage Technology in Augmented Space

In classic augmented reality (AR), the reality represented (the video image) is the dominant
framework, which comprises and integrates the additional virtual components. This happens while the
video image, which is filmed before the viewer's eyes, is shown as a background image. It is mounted
as a real-time video stream like a texture on a remote 3D projection body in the virtual space
(mapping) and the virtual elements are placed before it. If the virtual elements are correctly allocated
in perspective through tracking, dynamically positioned in real time, and the projection body for the
background video always correctly remains in the visual field, then the visual illusion that the virtual

elements are part of the video image and therefore reality is the result (see illustrations in the script).

lifeClipper3 experiments with the possibilities of editing technologies in augmented space and
partially breaks with the conventions described above. The projection body in the background is only
used for the sky and horizon line of the park, which is separated from the sky by a luma key. With this
exclusion, the real sky can be replaced by a virtual sky that melts together with the real image along
the horizon line. This produces the possibility of simulating climatic changes, times of day, or other
cosmologic constellations. But the main part of the video is directly projected with planar mapping onto
the 3D model that was created from the park and that comes to lie over the park as congruently as
possible through accurate tracking. Through this approach, the projected pixels of the video coincide
with the spatial representation in the virtual space (see illustrations in the script). Although the
projection throws shadows on the organically formed 3D terrain and calibration errors are visible along
the border between the two projection bodies (terrain and horizon), the editing system offers distinct

advantages:

* |t allows intuitive positioning of the virtual elements (they no longer float before a projection

surface but rather can be anchored in the model at the corresponding location).

* 3D bodies can visually be immersed within the real terrain by being cut at the border with the

ground.

* Light and shadow can be thrown on the virtual terrain and melt into the video image.



* Ambient effects such as fog and particle systems can spatially disperse and spatially affect the

video image.

This editing approach was developed within lifeClipper3 and provides a basis for further discourse

around AR design.

Terrain and Atmosphere in lifeClipper3

As indicated above, the terrain of lifeClipper3 consists of the real park (video image) and an overlaid
virtual simulation that is equipped with additional virtual elements and is more or less visible
depending on the dramaturgy. Even when the visitor moves in space, both spatial representations of
the park must lay on top of each other in the most congruent way possible through precise tracking in
order to create the illusion of a composed whole. But the 3D simulation of the park is not only a project
surface for the real-time video image: it can also be overlaid with prefabricated textures in whole or in
part. That way the real terrain can be converted into other states and change through flowing
transitions. This happens in lifeClipper3 when, for instance, the terrain transforms into a desert
landscape after the storm. The park is in fact still recognizable through its morphology and contours
and is even more clearly referenced through simulated infrastructure elements such as street lamps,
park benches, and railings, but its condition has changed. Since, as ever, the now completely virtual
environment adjusts to the position and line of sight of the visitor and coincides in perspective with the
reality that is still recognizable at the edge of the glasses, the space is perceived as immersive. Here,
augmented reality does not arise through an audio-visual montage of virtual and real image and sound

components within the headset (HMD), but through mental superimposition.

Since the virtually reconstructed terrain consists of a polygon structure, not only surface but also
spatial-morphological encroachments can be carried out. The 3D model of the park consists of various
separate components, such as buildings, street lights, park benches, and railings, as well as individual
meadows and paths. This also makes it possible to separately deal with different areas of the 3D
construction that are morphologically distinguishable in the real park. lifeClipper3 is divided into four
different regions with particular characteristics. Upon the visitors' entrance, the oversized blades of
grass in the fogland begin to grow, react to breathing and therefore become a virtual extended skin. In
the glassland, the polygon structure of the terrain itself reacts to the interaction and distorts according
to the visitor's position and breathing. Alongside the Rhine, the park terrain is largely hidden and

completed through an additional fanciful part. No structural changes are made in the central meadow.

While the real terrain and the position of the visitors in the park are always subject to basic physical
laws, the virtual world is free of these limitations. Color, light, and the prevailing atmosphere can
always and everywhere be changed for staging. Virtual creatures can fly very slowly, as though they
were in a water-like element, and the ground of the terrain can be penetrated as though it was not
made out of solid material. If the options described in the previous section are used and the visitor
moves in the exclusively virtual spaced through mental superimposition, then he or she can likewise

elude the physical legalities as a virtual being. In lifeClipper3, the visitor's altitude within one of the



climate phases is linked to breathing. The visitor can then float up and down in the air and observe the

events in the park from a bird's eye view.

In addition to the expansion of reality through 3D elements, changes in the audio-visual parameters
can change the appearance and atmosphere of the park. The video stream that is engaged can be
colored, inverted, darkened, or changed in any other way in real time. Direct changes to the video
image lead to alienation of the representation of the real and therefore move closer to the strange
aesthetic of the overlaid, synthetically generated 3D world. This leads to a plausible mixture of the two
media forms of live video stream and 3D model and therefore to an integral, immersive experience. As
with the image, there are also two types of sound: On one hand, it is recorded with a microphone in
real time in the park, and on the other hand it consists of prefabricated samples or is generated
synthetically in real time. In the tonal world as well, augmented reality can be spoken of due to the
mixture of both of these basic types; here too, the real environment can be altered through parameter

changes in real time.

The Spatial and Temporal Dimension

Lev Manovich distinguishes between temporal and spatial montage. Among other things, he ascribes

the dominance of the temporal over the spatial montage to the historical achievements of tools:

Montage aesthetics which dominated much of modern art and media should
not be thought of as a simple result of the available tools; but at the same
time these tools, with their possibilities and limitations, contributed to its
development. For instance, a film camera enables to shoot film footage of a
certain limited length; to create a longer film the separate pieces have to be

put together. This is typically in editing were the pieces are trimmed and then

glued together. ©

He argues further that the avant gardists of the 20th Century already used collage techniques that
included a spatial but not a temporal montage. Primarily artistic or political statements were made
through the combination of image components. It was a matter of combining opposites within a single
image to generate stylistic or semantic contradictions or to create comic moments — and this mostly
through the simplest media, such as torn out scraps of paper. In contrast to that, he adds, digital

compositing within a video frame deals with creating a seamless, perfect whole.

In computer games (first-person shooter and adventure games) that are rendered in real time, the
flow of game play is not usually interrupted by cuts. There are various helpful perspectives, such as
god views, that allow the player to have an overview of the events but that do not flow into the actual
narrative thread. This uninterrupted trajectory supports identification with the avatar and corresponds
to the continuity of the human perception (apart from thoughts, memories, and associations that can

interrupt the flow). Since the players move and interact freely in the virtual world, the thread cannot be

6 Manovich, Lev. The Language of New Media. Massachusetts, MIT Press, 2001, p. 136.



set in a linear way in advance. The contents that are assembled for a game world are retrieved from a

database and activated by algorithms.

In staging lifeClipper3, the temporal and spatial components are organized through various systems.
By implementing a repetitive climate cycle, the virtually overlaid world obtains its own temporal
structure, which creates a large number of possible temporal-spatial combinations with spatially

installed virtual scenes and the events of the emerging ecosystem.

The lifeClipper3 Climate Cycle

Apart from the spatial references and expansions, there is also a temporal system that is used in
lifeClipper3: the climate cycle. This repetitive virtual climate cycle is divided into five main climate
phases: Fertility (the fertility phase during which the ecosystem is in bloom), storm (the storm that
disrupts the ecosystem), petrifaction (the desert landscape into which the park transforms after the
storm and in which time stands still), decomposition (the phase in which the terrain decomposes and
the view of the cosmological system behind it is released), and night (the cosmological ring system
that is slowly displaced by the fertility climate). The climate cycle changes the same location into
different states and so, in combination with the ecosystem that is later explained in this section, offers

a breadth of contingent combinations that make the experience of each visit interesting and unique.

Many scenario fundamentals must be considered and evaluated by visitors for implementing this
climate cycle in the complete context. So that the system does not become to complex in the initial
phase, for instance, and so that individual scenario elements can be better investigated, a hierarchical
system that stops combinations that are too diverse was introduced. The mixture ratios between the
real and the virtual differ and blur from climate to climate. During the storm, petrifaction, and night
climates, for example, the video representation of the park is nearly removed. At this time, the visitors
find themselves completely in the virtual space, can orient themselves badly, and are engaged by the
scene as passive observers. How these moments are perceived in an AR system is debatable. So that
the climates can be distinct from locally staged events, the changes between them take place very
slowly. These and many other questions can be investigated within the framework of the visitor

evaluation.

The lifeClipper3 Ecosystem

One of the characteristics of the location-sensitive system in combination with the repetitive cycle is
that the visitors must not follow any prescribed path. They can move freely within the park, and trigger
another selection and sequence of experiences depending on the selected walking route. An
emergent ecosystem that is able to set off an array of events was introduced so that visitors have an
intensive experience even if they only move within a single section of the terrain and only see and
hear a fraction of the entire scenario. Despite these structural precautions, the fact is that the visitors

have a very restricted field of vision (45°) through the HMD that they wear on their head. This is very



restrictive for staging. Spatially positioned sound is an effective medium for calling attention to events
that occur outside of the field of vision. Noises that can be visually assigned to an event beforehand
are also acoustically recognized outside of the field of vision and provide an auditory complement to
the restricted field of vision. Since the system can determine the line of sight of the visitor, events can

also be triggered selectively when for example entering the field of vision.

The ecosystem in lifeClipper3 is based on various generative systems. They produce a virtual flora
and fauna that can be controlled in real time through parametric behavior patterns and correlations (a
detailed description can be found in the script). The auditory compositions and harmonies are likewise
parametrically generated. They change depending on where the visitor is, where he or she looks, or
how close he or she is to which and how many creatures. Another creature that is interactively
anchored in the ecosystem is the visitor him- or herself. The visitor is embodied by an avatar in the

virtual world.

The AR Avatar and Interaction

Avatars ordinarily represent players in virtual worlds or serve as visual elements for collaborative or
communicative systems. This occurs out of context of the player's concrete physical residence. The
lifeClipper3 visitor, however, is virtually represented by an avatar and is simultaneously physically on
site. The avatar and the visitor are, therefore, in the same place at the same time and are only
separated in that they are in different worlds that exist in parallel. This AR avatar or expanded visitor
(augmented visitor) is the intersection between the two systems and the compulsorily engaged
perspective that can only be perceived by the visitor from within. As with a first-person shooter, the
visitor can be aware of their extremities or a semi-transparent virtual skin as an extension of their own
self. In the tonal world as well, sounds generated by the visitor can be changed in real time or added.
Since the avatar in the dramaturgy is nothing less than the leader of a heard of creatures, it is possible

for the visitor to perceive him- or herself better while looking around at the “family”.

The user can interact in lifeClipper3 in various ways: through different types of movement in the park
(standing still, walking, running), through direction of view (horizontal, vertical, lingering), and through
breathing (fast, deep, regular breath). Implementation of additional interfaces besides the park
landscape was consciously avoided so that the visitors would interact directly with the physical reality
as in everyday life and would not have to learn abstract menu structures and functions. Maurice
Merleau-Ponty describes the natural interaction with the space that surrounds us as follows: "Our body
applies itself to space like a hand to an instrument, and when we wish to move about we do not move

the body as we move an object. We transport it without instruments as if by magic, since it is ours and

because through it we have direct access to space."”

7 Merleau-Ponty, Maurice. Phenomenology of Perception. Routledge, 2002.



The strongest out-of-body experience that was ever implemented by lifeClipper is that of the “lift”. In
lifeClipper2, the visitor could fly over his or her geographical position into the sky, by which he or she
proceeded into an exclusively virtual representation of the world, but the view direction could always
influence the event in real time. This function is used again in lifeClipper3, since it is capable of
arousing strong visceral experiences.



