future perspectives
modified animals
critical machines
10 EXPERIMENTS QUESTIONING THE VIRTUAL

Dear reader/crawler,
The conclusion is a post-experiment
reflection – thoughts on the process and
related topics, sometimes future ideas.
While reading, you will find little fleshcolored diamonds next to words, which
you can tap on whenever you feel lost.
They will direct you to the say what?
section at the end of each experiment,
explaining some of the more uncommon
terms. External links are marked with a
turquoise diamond and listed at the end
of this booklet.

this publication is part of our graduation
project: Using a performative and experimental approach, we researched, queered
and deconstructed the normatives inherent in Virtual Reality. The publication’s
format stems from our field of work, game
development, where all virtual textures
need to be square so they can be easily
compressed and processed by algorithms.

•

•

You will find ten separate experiments/
experiences, each of them including an
introduction followed by research questions. Development illustrates the research, design, implementation, iterations
we faced. Try or catch is a programming
keyword allowing the safe execution of a
piece of code (try) that may cause errors,
which can then be reacted to accordingly
(catch). Here we describe what our volunteers had to do and which of our assumptions stood their test.

If you like future perspectives,
modified animals, critical machines,
please tell your befriended entities.
A PDF-download is available on our dedicated website: www.thetopicbird.com/
projects/vr-projects.

•
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This is a release from October 2017. The
project − providing code and detailed instructions − is open to anyone who wants to
contribute.
– Jasper Meiners & Isabel Paehr
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exp_01
the internet restroom

exp_01
The internet restroom is an interactive online space accessible through the •IP address
•188.166.163.33.
Users can communicate with each other by switching on and off lights or by using water basins,
doors and dryers. If they need a private space to
rest, they can enter a toilet cabin and close its
door, hence blocking the specific cabin for other
users and making their cabin a truly private space
in the no longer privacy-friendly World Wide Web.
A landing page including manifesto, trailers,
images and access to the internet restroom can be
found on •internet-restroom.net.

By
whom
and
for
what
purpose
are
spaces
made
public
on
the
internet

Can
we
implement
a
public,
yet
private,
space
on
our
own
terms

What
happens
if
humans
communicate
albeit
the
absence
of
their
bodily
features
and
voices

?

?

?

development
1) When beginning this experiment we

We asked friends about their experiences
with public restrooms. For some, public
restrooms are spaces to go to when being
in public becomes too exhausting. Others
find the idea of visiting a strictly gendered
space, like most public restrooms, unbearable and avoid the experience if possible.
Some do not give much thought to it
and see going there as a normal part of
their lives. Most have specific memories
connected to restrooms: They talked
to someone waiting in line, hid there in
school, cried there, read messages on
the walls or left some, used a cabin as
a meeting place or a place to make out,
played tricks on others, peed with others
in the same cabin, were ashamed of their
bodies, met people using drugs or took
drugs themselves.

were simply fascinated by imagining how
useless a restroom on the internet would
be, and what irritation walking and using it
would cause.
Being users, but not architects, of public
restrooms, we had to research how they
are generally laid out, what facilities they
provide, how light and water are directed.
We put together a stack of pictures
showing public restrooms from different
countries, communities and times. Early
toilet rooms rarely contained more than a
row of holes positioned side by side, and
so multiple people could use it concurrently. Today’s public restrooms mostly
consist of separated cabins with doors for
one person each, making them a lot more
discreet. A place for washing, as well as
garbage bins, toilet brushes and paper,
and smooth surfaces that make it easy to
spot dirt contribute to potentially clean
spaces. The light colors that dominate the
architectures are interrupted by the brushed steel of pipes, handles and hinges.
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2) Sketching out two rooms with the
•3D modeling software •Blender, one

with toilet cabins and one with washing
basins and a hand dryer, we started to get
a feeling for the scales. After some work
was done we duplicated our virtual space,
but not our efforts, creating a second set
of rooms for a likewise unknown gender,
which we finally connected by a small,
darkish hallway.

3) We exported the rooms to the
•game engine •Unity and covered them

in materials using Physically Based
Rendering (PBR), like plastered walls,
scratched floor tiles, chrome tubes and
wooden roofs. Some materials such as
porcelain and plastic only required a color
and a reflectance value.

4 ) Using a so called first-person-control
input (keyboard and mouse) users can
move through the space. One hand operates the bodyless avatar while the other
hand turns the attached camera, which
simulates a head‘s eyes.
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development
5) By establishing a client-server-com-

7 ) Lastly, we experimented with who

munication using Websockets with the
help of Jörn Röder, the user’s actions
become synchronized between all running
instances. If one user uses an object, all
other users can witness that action as
well.

should be representing the internet
restroom in public. We want it to be an
open, autonomous, non-hierarchical,
ownerless space, so we made the janitor
an Artificial Intelligence, or rather just a
computer voice, that manages the restroom as well as a website with information and an inviting trailer. The janitor’s
contact is janitor@internet-restroom.net.

In contrast to objects like doors, soap
dispensers and light switches that encourage communication between users,
the toilet cabins’ purpose is to restrict it.
Users that open a toilet lid inside a cabin
become the single individual occupying
it, excluding all others for the time they
remain inside.

6) Leonard Bahro created a realistic
soundscape by recording toilet flushes,
soap dispensers, hand dryers, slamming
doors and running water at a public restroom at our university.
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try or catch
We exhibited the internet restroom at
the Xpon Art Gallery in Hamburg and the
GameZone at the ITFS animation festival
in Stuttgart. The setup consisted of a
computer, monitor, keyboard, mouse and
an internet connection. In Stuttgart we
used the setup twice, with the monitors
being turned away from each other.

Users that were accustomed to spaces
like the internet restroom were often
seen trying to break the boundaries,
glitching the doors, excessively interacting and communicating with each other.
They enjoyed the absence of objectives,
tasks and quests they were used to in
virtual spaces.

Users felt familiar inside the clean aesthetics of the restroom’s architecture.
The input controls were found to be easily
understandable.

Sometimes, the interactions became
more of a performance or dance, when
users reacted to each other without
language, inscribed objects with new
meaning or just enjoyed themselves
making noise together.

Users that were foreign to 3D internet
spaces and games were cautious, analyzing their surroundings and carefully
clicking on interactive objects marked
red. The ghostly opening and closing of
doors, the toggling of light switches and
water taps that was caused by another
user on the internet, elsewhere, seemed
random, artificial or designed to some of
them. They did not expect strangers to be
involved in the installation.
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conclusion
We claim that the internet restroom
does not track its user’s actions and that a
sealed toilet cabin provides online privacy.
Users in the exhibitions often asked about
the scope of that privacy. They were
aware that most internet spaces collect
data without their consent, so they were
reasonably afraid the internet restroom
would do the same, especially considering
it allows for multi-user communication. We
assured them that the internet restroom
itself does not remember anything, but
stressed that its surrounding environments
– the browser, the operating system and
the internet provider – probably do.

is to be present in the space as they
happen, by either taking part in the play
or being an indiscernible spectator.
The design of public restrooms is usually
restrictive: Binary gender norms apply,
questions of accessibility arise. However,
they have always been places of refuge,
such as meeting places. We can imagine
them as spaces of exchange, cooperation
or affiliation, out of range of security
cameras. This makes restrooms radical
spaces suitable for artistic experimentation.

•

We understand the internet restroom
as a collaboration between human and
machine. All of its parts were designed
and assembled using software. At runtime, servers are sending data packages
containing 3D models, textures and
scripts allowing for inter-entity communication.

Being de facto intended for use on the
internet, not at an exhibition, we can
not know what users generally want,
think, experience or feel in the internet
restroom, be they human (most likely),
machine (less likely) or non-human animal
(hardly likely). Since none of their actions
are tracked, traced or saved it is not possible to reproduce nor to relive these data
events. The only way to experience them
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Continuing, we want to figure out what
inputs a human needs to consider a virtual
avatar an extension of their own body,
with limbs they can move, movements
they can think.

•

say what?
IP address
address behind a constantly changing
one that leads somewhere else.

An Internet Protocol address is used
to label each device connected to
a network that is using the Internet
Protocol. IP addresses are assigned
by a hierarchy beginning at the
Internet Assigned Numbers Authority,
over regional internet registries to
Internet service providers to a local
router device and finally to a user’s
device. Any package sent via the
internet knows the virtual locations
of its sender and receiver by their
respective IP addresses.

3D modeling
3D modeling describes the creation
of virtual objects from triangular
planes (faces) that each consist of
three points in space (vertices).
The resulting 3D model can be
textured by offsetting any image on
the faces, and shaded by mathematical algorithms that consider the
faces angles in relation to additional
virtual light sources. 3D models can
be animated by moving the vertices
in space. Contemporary 3D modeling
software also allows for approaches
like sculpting and 3D scanning.

Some users prefer to hide their actual
IP address from internet services to
stay anonymous, for privacy, security or political reasons. This can be
achieved by using a Virtual Private
Network, VPN for short, which
is provided as a service by online
companies that channel the user’s
communication through another layer
of networks, hiding their actual IP
19

Game Engine

Browser

A game engine is a software for planning and creating digital content like
games without starting from scratch.
Usually, game engines provide an
interface to work on either 2D or 3D
environments, or both, to manage
code, textures, animations and the
likes. Some game engines can publish
projects to a variety of platforms like
mobile devices, browsers or desktop
computers.

A Browser is an application running
on digital devices with an Operating
System. It is meant for navigating the
internet by making data that is sent
to the recipient’s IP address audible
and visible on web pages. Hyperlinks,
domains and search engines enable
humans to find specific data by use
of language.

They are developed by companies
to be used for their own inhouse
development and/or published as
products, or created by communities
as open source software.

Avatar
An avatar is the visual representation
of a user in games, virtual worlds
such as Second Life, Social Media
and internet forums. It’s appearance
can be three-dimensional or a 2D
icon. In most cases the users can
choose between different suggestions or design their own avatars.
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exp_02
All is surface

exp_02
All is surface is an application and installation
that loops a gaze between human eye and
webcam.
By being present in a •browser or gallery it merges
and recreates structures that stem from the
designs of operating systems, simulated 3D
objects and human bodies.
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development
1) First, we looked at our computers, our

Games: Simulated three-dimensional
worlds with high resolution and photorealistic graphics are often produced by the
game industries, who are less focused on
me as a user but as a player – someone
who dives into a world, overcomes obstacles, and wins or loses. Many commercially successful studios (AAA-studios)
believe that immersion, a state of mind
in which the player will feel as part of
the displayed world, can be achieved by
designing this world in a way that makes
it look indistinguishable from what they
believe the non-digital world to look like.
The avatars are often white, strong
males or fantasy figures. More abstract
3D worlds can be found among alternative games that do not strive for realism
but the telling of personal experiences.
Three-dimensional games let me walk into
their virtual world, but am I the one intruding or is their world enclosing me?

OS (Is it ours? Can it return our gaze?)
and 3D worlds from games and talked
about what we saw.
Computer and OS: Although I may be
able to touch a screen and cause actions
due to my touching, I definitely can’t reach
through the screen or make it feel and
look less flat, cool and delicate – at least
not without destroying it.
The surface of the modern operating
system macOS Sierra is greyish and
transparent, allowing me to look through
paper-like layers (behind my browser
bar I see my desktop which I personalized
with a photo). These layers are two-dimensional: When diving deeper into my
folder system I move from left to right
or switch layers, but I never move on the
z-axis. Even though everything looks tidy
and simple to me, I did put a piece of tape
on my laptop’s webcam to make sure that
my gaze is the only gaze in touch with my
machine.

•

•

•
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2) In the •game engine Unity a virtual

3) We started to multiply the cans and

sky can be set up to make the virtual
surroundings look more realistic. Unity’s
default shader simulates material, light
and reflections.

to set them in motion. 3D objects can
collide with each other without causing
permanent destruction to their forms.
Watching the cans merge was a pleasure,
so we experimented with movements that
would over time lead to collision.

•

In Unity, a surface may reflect the room
it is embedded in, so a silver ball on green
grass under a blue sky looks silvery but
also shows some green and blue. Such
a simulation can make me as a viewer/
player believe that the ball looks realistic,
but leaves me as a person with a body in
front of a screen out of the picture: I am
not reflected on the ball.

4 ) Opening the application we exported
from Unity made our live images appear
on the cans in a distorted way. With the
movement of the cans the image of our
bodies was deformed and like the cans it
merged with other cans, creating body
images far from realistic proportions and
easily identifiable body parts. Putting a
finger on the webcam made the surface of
the cans red.

We used a live webcam input video from
our computer in Unity, and set it up as
the texture of our virtual sky. A smooth
metallic surface, as a conductive material,
reflects light very easily, so we used that
as the surface of the object we wanted
to be reflected upon: a can. When hitting
the Play-button we could see ourselves
reflected on the can.
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try or catch
All is surface has been exhibited at Panke
Gallery Berlin in February 2017. Visitors
walking by the screen would often stop
when seeing their reflection on the cans.
Watching the cans move, collide, merge,
they started moving themselves to see
more of their body and their movements
mirrored and liquefied.

Seeing parts of their bodies on the 3D
cans was a new experience to many
visitors. They said they were used to
seeing themselves on screen when using
video chat on an always flat surface like a
program’s interface.

•
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conclusion
Most OS display a flat surface that dismisses the human body’s design as three
dimensional and instantiate only human
fingers as suitable for interactions such
as clicking, dragging, pointing. In games,
human players are mostly represented by
avatars that can sometimes be personalized. The world on the human users’ side
of the screen is however very seldom
included, regenerated or reimagined in
the game world.

People were not only interacting with All
is surface but were also interacted with –
they were used as an input of an OS and
they changed their behaviour. They were
looking at something presented to them as
a media art piece but the media art piece
instantiated a loop of gazes instead of
being an object merely looked at.
Visitors were looking at a screen, but the
application on the screen had access to
a webcam and with that simultaneously
was looking at the visitors. The application
channeled the visitors’ gaze looking at it
and displayed that as part of its visuals,
thereby visualizing less a mirror image but
more an image created by gazes.

For further research, we’re interested
in what happens when we actually look
‘through’ OS driven devices. Virtual
Reality (VR) headsets combined with
VR compatible computers generate their
content right in front of the human user’s
eyes. How is the design of the human
present, embedded or hidden in virtual
worlds?

•

•

Regarding the perceived dichotomy
of real and virtual worlds, we found that
the design of OS separates its users from
and binds them to what they see displayed
on a screen. Users can’t reach through,
but they personalize what they see.
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say what?
Alternative games

Shader

Alternative games, Alt Games for
short, are a genre that includes
games and game makers that are
neither part of the highly commercial
mainstream games market, nor of
the partly commercialized Indie Game
scene. Alt games are often political,
personal, very specific, experimental
and fit in no other existing category.
The Twitter account •@SupportAltGames gives a deeper insight into
the genre’s games.

A shader is a computer program
used to render images to a screen.
It runs on the Graphic Processor
Unity (GPU) of a computer.
Unlike the Central Processing Unit
(CPU), a component that basically
does one thing at a time, the GPU
uses parallel processing to execute
a set of instructions, each carried
out at the same time for every pixel
on the screen. For example, every
frame in a 3D game, shaders move
all 2D and 3D objects to their correct
position and calculate the pixel colors
by accounting light, darkness and
texture values.
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Interface

Perceived Dichotomy

Interfaces are the parts of systems
that are dedicated to communication,
especially between otherwise incompatible systems, for example computer and printer. They include things
like buttons and levers on a washing
machine, the mechanical connections for conversations between the
multiple circuit boards inside digital
devices and the attachment points of
different programming languages.

A dichotomy is a common line of
thought in Western culture structuring every argument into two mutually exclusive positions. By replacing
the term dichotomy with perceived
dichotomy, the reasonableness of
the described thought pattern can
be questioned. One example is that
many people use the words humans
and animals as opposing, while humans belong to the group of animals.

Our attempt is to infiltrate and derange signals in the communication
between systems. We further try to
imagine other interfaces that allow
new kinds of interactions between
the dichotomized human, machine
and non-human animal.

Our interest is in thinking humans,
non-human animals and machines as
connected entities that should all be
included in politic decision making.
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exp_03
Insect Vision

exp_03
Insect Vision is an attempt to simulate the view
of the wasp Megaphragma mymaripenne, one of
the smallest insects known to humans. It has compound eyes consisting of 29 facets, which allow it
to see in all directions at once. Humans are unable
to observe more than 100° (vertically) and 200°
(horizontally) without turning.
We suggest that a ‘point of views’ (facets) instead
of a singular point of view (bipolar view) could
be a helpful tool in the field of political activism.
Using •Virtual Reality (VR) we simulate a faceted
view and mount it to a human’s head.
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development
1) We set up a virtual space in the
•game engine Unity and used the HTC

To our confusion, the viewports transposed weirdly and rotated themselves,
whenever we moved physically with the
HTC Vive on our heads. Imagine your
eight eyes moving away from your head
while you move forward – effectively
growing your head in all directions – and
you will get an idea of the motion sickness
this state of the experiment caused.

Vive headset to look around.

2) Instead of one, we instantiated multiple viewports that collectively created a
panoramic view of 360°.
Multiple viewports are usually used for
local multiplayer games and split the
screen into smaller areas, allowing each
player to see the information important to
them. This mechanism is also called Split
Screen.
Technically, each viewport generates the
virtual scene itself: Instantiating multiple
viewports is not like setting up multiple
cameras that film the same live space,
but like setting up multiple cameras that
each create an identical space and film it.
We set up eight viewports side by side in
Unity.
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3) To fixate the viewports properly,
we had to recalculate their correct transformation corresponding to Unity’s automated values every visible frame, which
is about 90 times a second. Undoubtedly,
the game engine was not laid out to support multiple virtual cameras to be used by
a single user.

5) A significant obstacle we encountered was the impossibility to implement
more than 28 eyes using Unity. The
graphics card allowed no more, so finding
a way around this un-feature would have
been very difficult. Yet, we managed to at
least set up these 28 eyes, thus having 14
stereoscopic, three-dimensional facets.

44)) We created a new virtual environment using strong colors and a simple,
blocky layout. The design of the space was
supposed to make navigating with multiple
viewports easier. For optimal performance,
we baked all light and color information
into a single texture that is wrapped over
the 3D model.
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try or catch
We invited others to try the Insect Vision
in our workspace. After staying in our
simulation for about ten minutes, one of
them took off the headset and told us she
felt confused and could only focus on one
of the facets at a time instead of using all
of them concurrently. However, after ten
more minutes she managed to understand
the composition of the virtual landscape.
She said she enjoyed looking behind herself through many eyes without having to
turn her torso and head.

Another test person used Insect Vision
for about 30 minutes and later became
aware of her own limited field of view:
Without wearing the headset her nose
appeared to be a dark spot in the middle
of her face, that otherwise remained
unnoticed by her. She also observed that
her eyes are embedded in her skull which
causes a vignette in her vision.
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conclusion
moments. Insect Vision made us more
aware of the limitations of human vision:
The ability to see behind oneself without
turning can be accomplished with technology; still, processing many perspectives at once is exhausting. A long-term
study assessing ‘unfocusing’ and its
influences on perception is a project for
the future. At some point, humans might
be able to adapt to an unfocused, multi-perspective vision. The Oxford English
Dictionary reads on adaption:

After the tests, it became clear that the
issues preventing us from answering our
research questions were of technical as
well as psychological nature.
Technical in that the software (Unity) and
the hardware (graphics card) both did
not support our multi-view vision. Certain
fields of experimentation had not been
thought of by their developers. The only
way of achieving anything was to work
against the default settings.

The application of something to a
particular end or purpose; the action
of applying one thing to another or of
bringing two things together so as to
effect a change in the nature of the
objects. […]

Psychological, because it was hard for the
testers and us to focus on multiple facets
at the same time. Typically, humans see
‘either or’, never ‘all’. We call the effort of
simultaneously looking at multiple spots
‘unfocusing’. It means changing from a
single angle of interest to a sea of perspectives – to take in the whole picture.

We hope that the concept of a ‘point of
views’ is not limited to this experiment
and can influence realms other than art.

When reaching a state of complete
‘unfocus’, the amount of visual input is so
overwhelming that one is tempted to snap
back into single-focused view after a few
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say what?
Virtual Reality (VR)
Virtual Reality, or VR, is known as
a technology that enables humans
to experience virtual spaces with
the help of dedicated hardware like
so called VR glasses. These glasses
emulate a visual signal through lenses
that project imagery to the eyes and
commonly a stereo audio signal to
the ears.

What they don’t mention are
exclusive hardware prices and Virtual
Reality Sickness, a rejection reflex of
the visual cortex that causes some
users nausea and headache. Virtual
Reality Sickness, like motion sickness, is more likely to affect women
than men, though the reasons are
unknown, yet.

In VR, users move through 3D
spaces in real time, sometimes able
to interact with their surroundings.
The industry portrays the medium as
being extremely immersive.
Hardware developers like the company Oculus, as part of Facebook,
proclaim they are ‘making it possible
to experience anything, anywhere,
through the power of virtual reality’.
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exp_04
Item Vision

exp_04
Item Vision records and modifies the webcam
image of the •Virtual Reality (VR) headset HTC
Vive and plays it back to human testers’ eyes in
real time.
By emphasizing highly saturated colors in the
imagery and darkening less intense colors, household objects stand out while backgrounds, such as
walls, lose their contours. Since colors are not only
strengthened but also pixelated, the experiment
applies visuals from digital games on objects and
bodies that are physically present in the test room.

How
do
testers
of
the experiment
interact
with
objects
and
architectures
that
appear
visually
different
to
them
?

When
linking
the aesthetics
of
digital
games
with
tangible
objects
and
spaces,
will
testers
experience
their

gazes
or
their
surroundings
as
digitized
?

development
1) The Virtual Reality (VR) headset HTC

some way are called items. To distinguish
them from everything else, they are more
colorful and/or have a different artstyle
and/or a different resolution. Light may
be used to highlight items. Most games
allow players to pick up items and move
them around, in some games they can be
stored and used at a later point.

Vive is equipped with a webcam. At first,
we researched how this webcam is usually
used to get an idea on how we could reuse
it. Additionally, we learned how objects
in games are indicated as suitable for
interaction.

•

When using games in what producers like
HTC promote as VR, players sometimes
lose their feel for the timings and workings of their non-virtual surroundings.
The HTC Vive’s internal webcam can be
used during gaming sessions to check
back with the ‘real’ room by pressing a
button on the HTC Vive’s surface, for
example when players hear a sound from
outside the game they cannot classify.

2) Next, we accessed the webcam of
the HTC Vive by writing a simple piece
of code in the game engine Unity, and
applied it to a 3D plane. This allowed us to
see a live image of our workspace on the
plane in Unity.

•

Many game developers make their games’
interface communicate clearly what the
player is supposed to do. Typically, those
objects that players can interact with
stand out visually compared to objects
that belong to the scenery or are purely
decorative. Objects players can use in

•
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4)

3)

By writing another script that
analyzes every pixel in the live webcam
image, an algorithm figures out every
pixel’s saturation. We used the outcomes
of the pixel analysis to send a modified
image back to the HTC Vive. Because we
wanted colorful objects to stand out even
more, we emphasized the colors in the live
webcam image that were already strong.
The image below shows a person holding a
flower in front of blue curtains.

To carve out the impression of seeing
items and not just everyday objects in
more color we darkened the original webcam image until it was black.
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try or catch
Tester 01 took a red broom and turned it
around in front of the VR headset for three
minutes. He told us that the exclusivity of
colorful objects in Item Vision enhanced
his interest in them immensely. The most
fun to him was that he felt like being inside
a game in which he could touch objects.
Tester 02 was very interested in seeing
his body and the bodies of other people in
the room pixelated. He moved his hands
in front of the headset and asked other
testers to walk around or towards him.
Tester 03 made us adjust the resolution of
the pixels so that the live image she received consisted of a few really big pixels
only. She said she liked to watch changes
in light over a longer period of time.
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During the days in which we developed
the experiment, we brought colorful
objects to our workspace just to see them
with Item Vision. Our favorite object was
a blue flower.
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conclusion
Testers said that the experiment made
them part of a game-like world instead
of saying that it made game aesthetics a
part of their world. We can relate to that
impression: When using Item Vision we
knew that we were looking at a screen in
a headset that displayed the room and its
contents in a slightly different way, and
nevertheless it felt like we had switched
to another layer of possible perceptions.

Most people are not very interested
in everyday objects like brooms, cups,
package materials or even houseplants.
These objects are often very colorful,
possibly to please the eye or to be easily
found among other objects. Item Vision
awoke an interest in these objects as long
as they were visually modified – as soon
as testers took off the VR headset, they
did not care about the objects more or less
than before the experiment.

Maybe it is easier to ascribe the modified
perception caused by the experiment
to a virtual or digitized reality, instead
of including new and other perceptions
into what one calls reality. In upcoming
experiments, we would like to find out
more about why we are so prone to build
up a variety of realities with different
namings instead of accepting digitized
perceptions as part of reality.

The testers’ responses stressed what we
had assumed in exp_02 - All is surface:
Even though games are supposed to be
immersive, three-dimensional images of
the player’s self are weirdly excluded from
today’s game worlds.

•
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say what?
Interactive

Code

When discussing interactive digital
media, the conversations largely
revolve around humans acting on
passive objects in an environment like
a Browser interface or a game. Some
body sends an input, some thing
returns an output. The human performer, as the sole operating individual,
is put in the center of the narrative,
the spot where all relevant decisions
are being made.

By writing Code, a piece of hardware
or software is being told how to act.
Code is traditionally written to solve
spicific tasks that are either too
tedious or impossible for humans to
do. Code is written in programming
languages. High-level programming
languages like C and Java are considered easy to use for humans, being
simplified and applicable in a great
number of situations. Low-level programming languages provide little or
no abstraction from the hardware’s
own instruction set, making them
efficient but hard to remember.

We are asking ourselves if it’s not us,
as participants of interactive digital
media, that are playing, but us that
are being played by the environments,
the simulations, the machines that
make us answer to their impulses.

For us, code is a tool to create art
and activist projects. It allows us to
understand and disturb concepts and
running programs in digitized realms.
By coding we question our alliance
with the machines we share our daily
life with.
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exp_05
A synchrony

exp_05
A synchrony establishes a real time connection
between a physical and a virtual space that look
deceptively similar. The setup consists of a gray
box with a wooden cube inside that can be altered
from two realms: human actors and algorithms.

How
do
delays,
skips
and
glitches
effe ct
the plausibility
of
a space
?

How
do
humans
cope
with
an interface
that
acts
on
its
own
will
?

development
1) A potentiometer is a simple analog

3)

We then created a default cube in
Unity and applied the measured rotation
values of the potentiometer to the rotation
values of the digital cube. Even though
rotating the potentiometer translated into
a rotation of the cube in Unity, the feeling
was more as if using a game controller or
a remote. To deepen the immersion, we
decided to make the physical space look
as similiar to the virtual one as possible.
We decided to built an opaque box,
because it is a shape that can be easily
crafted as well as 3D modeled.

component that can be rotated to adjust
a voltage. It usually acts as an interface
between human and machine, for instance
as a knob for adjusting an audio volume.
We decided to use this component to
enable test persons to interact with a
virtual space by converting their kinetic
force into digital values. First, we soldered
our potentiometer to an Arduino board,
which we then connected to our computer
via USB.

•

•

2)

With the Arduino software, we uploaded a bit of code onto the Arduino board.
When powered with five volts, the board
constantly measures the potentiometer’s
current rotation angle. By establishing a
programmed interface between the game
engine Unity and the Arduino software, we
received the measurements in Unity and
could work with them.

4)

We bought the wood that we
needed to build the physical box, glued it
together, drilled holes for the Arduino’s
USB cable and the potentiometer, and cut
a thick cardboard into shades. Later, we
covered the object with gray and black
spray paint to make it look untextured,
similar to a raw 3D model.

•
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5) The university’s wood workshop

7 ) Having all virtual resources imported

had a nice hand-sized wooden cube in
the leftovers. By using a technique called
photogrammetry we took high resolution
images of the wooden cube with a digital
camera and created a 3D model in Blender.
We drilled a hole in the non-digital cube
and attached it to the potentiometer. The
virtual wooden cube was imported to
Unity to replace the default cube we had
used before.

to Unity, we were finally able to light both
spaces. We picked a spot in our workspace
that had very little ambient light and pointed a single bulb lamp in the physical box’s
direction. Then we did the same for the
virtual box, which was easier because we
were independend from physical materials
and their quirks. After we applied simulated Ambient Occlusion, reflections, bloom
and some noise, there were only minor
visual differences between both cubes.

.

6) Since we already calculated all the

8)

As a last touch we wanted to give
back some control to the software, to
balance power between human and
machine. In the final installation, the physical piece and it’s virtual counterpart are
totally in sync while the interface works
just as expected most of the time: rotating
the physical cube results in an identical
rotation of the virtual cube. We implemented occasional glitches to make the two
spaces go async or behave completely
different without warning.

dimensions of the physical box when we
had the wood cut, it was no problem to
quickly create a three-dimensional counterpart.
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try or catch
When presented right next to each other
in an exhibition-like situation, the physical
space on a pedestal with a camera-like
contraption on a tripod in front of it and
the virtual space visible on a screen,
visitors studied the installation from a
distance first. We prompted them to touch
the physical wooden cube and to rotate
it to their liking. When moving their hand
closer, they expected the hand to be
captured by the camera and displayed on
the screen, which did not happen. Their
reaction was to hesitate and pull their
hand back a little.

Some visitors flinched when the virtual
cube on the screen burst into flames but
felt soon entertained with the introduction of fire, lights and other randomly
appearing glitches caused by the NonPlayer Character. When the glitches were
gone again, the standard wooden cube
became trivial and the visitors tried to
replicate the glitched states.

•

A moment later though, they overcame
their disorientation and grabbed the wodden cube, played around with it, seeing
their doing mirrored on the screen.
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conclusion
The testers were quick at processing if a
situation is safe and can be investigated
further. Even after noticing a fault or
discrepancy between the spaces, the testers continued their haptic interaction.
They were playful even though they were
largely in the dark on how the installation
worked. The connection between the
physical and the virtual wooden cubes was
a given to them.

•

Only the missing of physical body parts in
the virtual scene, combined with a occasional jerks and sub-second delays of the
virtual cube’s rotation, created a kind of
itchy, subconscious discomfort.
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say what?
Non-Player Character
A Non-Player Character, generally
abbreviated as an NPC in game
culture, is a character that is not
controlled by a human player, but
algorithms. NPCs populate the
environments of games and usually
serve the purposes of immersion or
narrative.
In our understanding, a household
item like Amazon’s Alexa that is part
of the Internet Of Things with access
to Artificial Intelligence and Cloud
Computing could be called an NPC
because it is connected to various
networks of power and communication while serving as an anthropomorphized tool.
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exp_06
Default Safari

exp_06
Default Safari is a mobile app that detects the
color white via a smartphone’s camera and
replaces it with the color black.
It can be used to de-white one’s vision.

How
is
the color
white
embedded
in
the design
of
architectures,
infrastructures
and
objects

How
biased
is
technology
when
it
comes
to
color

?

?

development
1) We researched how the color white

Whitewashing in film describes a practice
in which white people take something
invented by other cultures and use it as
their own, for example when a Caucasian
actress plays a person of another skin
color. A recent example for whitewashing
is the originally Japanese anime Ghost
in the Shell which Hollywood adapted in
2016 with a Caucasian lead.

was used in film and how today’s algorithms process and interpret skin colors.
We here present only small excerpts of a
field of research that we encourage readers to expand on.
Shirley cards are color cards used for
calibration in still photography printing
and film making.
From 1940 to 1995 these cards showed
exclusively Caucasian females in colorful
dresses, thus cameras and printers were
optimized for light skin colors.
This white-as-default-logic is evident in
photographs of people of color in that
time, whose faces are being rendered
almost undistinguishable.
The producer of these cards, Kodak,
only changed their policy when it came to
complaints from furniture and chocolate
fabricators who wanted to promote their
products.

Some Facial Recognition Software
is unable or inaccurate in identifying
people of color. Because of biased
algorithms some humanoid robots are
more likely to identify a white mask as

•

a human face rather than the face of a
person with dark skin color.
In many states, for example in states
of the US, police use facial recognition
software to scan their surroundings for
criminals and some of their software
is more prone to error when asked
to identify people of color, females and
people under the age of 30.

•
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4)

2) In an early test we programmed an

A first test with the laptop’s webcam
image displayed us looking at the app –
while the app already interpreted its image
of us and completely erased the white
room we were in, it also made parts of our
faces and bodies disappear.

app to calculate the most dominant color
of the HTC Vive’s camera images and
replaced anything close to that color with
the color black. The walls of our university’s rooms are all painted white, hence
white was the color that disappeared more
so than any other. Because the HTC Vive
is connected to a big computer via cables
we could not take it outside and decided
to translate the experiment into a mobile
version.

3)

•

Initially, we used the game engine
Unity to analyze the image of our laptop’s
webcam, then transferred this principle to
our Android smartphones using shaders
to move the calculations to the graphics
card. Outside in a park the color green
vanished from the app’s imagery. We were
very curious about what would happen
if we had an app that exclusively erased
white no matter if it was the most prominent color or not. We went back inside and
programmed that app.

•
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try or catch
When using Default Safari inside our
apartment 90% of the app image
becomes black.
Our attentiveness floated towards the
objects that were still visible. Dark objects
seemed less dark than without the app,
probably because white as a contrast color
disappeared. We saw the play of light
and the many different shades of darker
colors. It felt unsettling to us and other
people who tested the app to see how
much the color white is embedded in our
surroundings.
Most people with light skin color we
looked at were still visible – they were just
not as white as their surroundings. How
much of their surface was interpreted as
white by Default Safari depended on the
shade of their skin color as much as the
light settings.
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Outside of houses the color white was
less present. In parks, antique statues are
white. Only a few animals living
at our latitude are white – birds like
doves, chickens and swans, some horses
and sheep. In the streets, most traffic
signs and road markings are white in part
or in total.
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conclusion
Important to note is that a smartphone
camera analyzes colors differently than
the human eye and in consequence
interprets bright light or areas illuminated by light as white which do not seem
white to the human eye. On the other
hand the camera is more nuanced when
it comes to the color of a not-so-bright
light source while human eyes adapt to it
more quickly.

Default Safari shifted our sensibility
towards the presence and absence
of the color white. Many things we
interact with or encounter on a daily
basis are white: Walls inside and outside
of houses, a lot of furniture, tableware,
the majority of books and paper.
Most of these objects would not be as
white if they were not painted white or
bleached. Digital interfaces could have
any color, however most of them are
white: operating systems like Mac OS and
Windows10 use white, grey and blue as
their most prominent colors in the default
settings. Most websites are white.

That testers from the fields of design and
arts were better at noticing and naming
light colors than people from other fields
demonstrates that an attentiveness
to colors and their implications can be
learned.
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exp_07
Motion Vision

exp_07
Motion Vision is a mobile app that captures
the surrounding area by camera and highlights
movement in real time.
It can be used with or without an •Augmented
Reality (AR) headset.

How
do
non-human
animals
distinct
movement
from
stillness
and
can
humans
learn
from
that
?

Modern
cities
are
referred
to
as
fast
moving.
If
we
erase
everything
from
the
field of view
that

is
not
moving,
how
much
of
the city
is
still
visible
?

development
1) In our research on predators we

lets them see colors less vibrant than
humans do. Cats have a horizontal field of
view of 200°, humans of 180°.

focused on us watching a cat and on what
scientists and philosophers have written
about cat vision. Additionally we compared the Gear VR Headset and the Android
Galaxy S7 in regard to their field of view to
the eyes of cats and humans.

In his essay The Animal That Therefore I
Am (Derrida 2006, 84 in Animals) the
philosopher Jacques Derrida describes
an encounter with his cat. He outlines
how the cat sees him naked before he
sees himself seen naked by the cat and
criticizes a philosophy that does not
acknowledge that animals look at and address those who philosophize about them.

•

Cats: Sometimes we watch a cat from
our workspace. When she is hunting, she
places the upper part of her body on the
ground and presses her hind feet against
it. Sometimes she stays in that pose for
many minutes and then very suddenly
shoots out to catch prey. She either does
not care about us or does not notice us.

Gear VR Headset with Android Galaxy
S7: The lenses of the VR headset Gear
VR have a field of view of 96° for older
and 101° for newer models (horizontally). When using the product for AR by
accessing the smartphone’s camera, both
lenses channel the camera image to the
human eye thus reducing the field of view
to that of the camera. For the Galaxy S7
a field of view of 78° is presumed. The
logical result of this is that a human in AR
has to move their head about twice as

Further research on cat vision taught us
that cats have a faster refresh rate of the
imagery they perceive than humans. Consequently, slow moving objects appear
still to cats while they are able to see and
track fast moving objects easily. Biologists
found that the eye of a cat has more rods
than cones, which enhances the cat’s
ability to see at night, although it generally
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much to see their surroundings than they
would without AR. In a setting with little
light the Galaxy S7’s camera app displays
a brighter but blurrier live image of the
setting than the human eye does.

eyes lubricated and to disengage their
attention. This means that self-caused
movement is essential to human vision
and happens semi-autonomic. Cats do
not need to blink regularly, which is an
advantage when hunting.

2) When in use, the camera of a
smartphone shows a live image of its
field of view. However, what is visible on
the screen is actually a stream of single
images, taken but not stored by the
camera, multiple times a second. We used
this camera output – the stream of images
– and built a programm in the game
engine Unity that compares the current
image in the stream with its predecessor.
Iterating on the results, we did some tests
to figure out how to visually differentiate
movement from stillness.

•

What came first to our minds, when wanting to cause movement in our faces, was
to blink extensively. Adult humans blink
ten to 15 times per minute to keep their
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development
3) We figured it to be most interesting
to reduce the similarities among sequential camera images to a point where they
became invisible. Even though we found
our tests with strong, opposing colors
very powerful, we wanted the imagery to
feel more organic and less out of a retro
racing game. The aesthetics we favored is
closely linked to hand drawn animation – a
technique where single images that show
successive steps of movement are presented with at least 24 images per second,
a speed that makes the human viewer
believe to see movement.
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try or catch
We went out and tested Motion Vision in
the city of Kassel.
When standing still in the streets we saw
moving cars, tramways, bikes and persons
passing by. Looking up, we watched the
movements of birds. Infrastructures
disappeared as much as slow moving
clouds, dancing leaves in the wind and
still standing or slowly moving people or
animals. When moving or turning our head
these static objects became visible for the
time of our movement.
When doing the experiment with groups of
people, those without the headsets moved
quickly to be seen by those having the
augmented view. Some people told us they
felt like in a movie or simulation.
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We also looked at animation, the illusion
of movement. The cicada in Disney’s
animation classic The Grasshopper and
the Ants is almost completely in motion
and when dancing, only their left foot
becomes invisible for a few frames.

•
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conclusion
Words we use in this text like live image
of a digital camera suggest that a camera
shows its surroundings as if the camera
was a hole in the smartphone through
which an application can see. Actually, a
smartphone really constantly generates
this live image on a chip. The process of
displaying generated, successive images
in the camera app happens at a speed
that has probably been adopted from film
making and animation. Since the imagery
of the app is visually linked to hand drawn
animation, people thought that what they
saw when using the app was clearly curated and framed in a way that an animated
motion picture is. Despite that, they realized this curated, framed view draws its
imagery from their surroundings and that
their movement has influence on what
they see. This led to the idea that the
way humans draw information from their
surroundings without Motion Vision is
also already curated and framed.

Motion Vision changes the way one
moves and sees movement. That alone is
an interesting experience. Likely, cats see
their surroundings very differently than
imagined by us, but their special focus on
movement becomes more relatable for
humans using Motion Vision. The app was
created with a human agency in mind: To
re-see and reevaluate the city as a system
constantly in motion.
As discussed above, the cameras of
modern smartphones like the Galaxy S7
have, compared to the human eye, a very
limited field of view and a low resolution.
Their field of view is even further away
from the cat’s ability to see. On the other
hand the camera allows better vision at
night than the human eye and consequently makes Motion Vision as suitable
for night as for day.
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Motion Vision can be understood as a
first attempt to learn from non-human
animals as highly specialized inhabitants
of cities. Derrida acknowledges the cat’s
gaze, but still only mentions the movement
of his thoughts regarding this gaze.
Another approach is to think the absence
of language as something other than not
interpretable, but to regard seeing and
perceiving as thought or equal to thought.
When opening up to animal inspired
modes of perception we hope to blur the
boundaries between humans and other
animals that have been historically constructed. We suggest to rethink thought as
a practice of seeing and perceiving, thus
leading to our approach to re-see sight.

112

say what?
Augmented Reality (AR)
The term Augmented Reality, AR
for short, describes a blending of
both virtual and non-virtual audiovisualities. Through this intertwining,
the dichotomy between VR and
the so-called Real Reality can be
rethought. AR enables the naming of
perception spaces and mixed forms.
We suggest that Blended Spaces
could, for example, support a coexistence of humans and Non-Player
Characters.
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exp_08
GAZING FIGURES

exp_08
GAZING FIGURES lets go of two-eyed vision
and confronts performers with a multi-eyed
perspective that is inspired by the jumping
spider Phidippus Regius.
The experiment equips the performers with
self-constructed •VR suits, VR headsets and
cameras for each of their wrists and knees.

If
the way
humans
move
is
shaped
by
how
they
see
(or do not see),
will
modifying
the
configuration
of

their
vision
change
the way
they
move
?

Is
the default
of
stereoscopic
vision
so
elemental
to VR
that
an experiment
embracing
other
styles
of vision
must
be

called
something
other
than
VR
?

How
do
human
testers
react
when
their
point of view,
usually
closely
linked
to
their
heads,
becomes
technologically

multiplied
and
spread
over
their
bodies
?

development
2) For our first test we wrote the code
to input multiple webcams in the •game

1)

The basis for GAZING FIGURES was
research on animals with more than two
eyes. Spiders came to mind first and some
further reading drew our interest to jumping spiders of the family Phidippus.

engine Unity. It was unusual to see oneself
seen by cameras in different angles on a
computer screen.

Phidippus Regius is about 15mm (females)
or 12mm (males) in size. While many other
spiders use vibration to detect prey, jumping spiders rely on their relatively good
vision. Phidippus Audax for example can
see sharp within a range of 30cm. Jumping spiders have spectral sensitivities in
the ranges of green and ultraviolet light.
The image below shows Phidippus Audax.

3) In our university’s VR lab, we
connected several webcams to the main
computer. Because the Virtual Reality
headset HTC Vive worked with Windows
only we faced some complications in getting all webcams detected.
We had to power the cameras via different
USB ports of the computer because one
port would not power more than one
camera. Finally, we managed to access all
four cameras at once.
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4
4))

5) We combined the four webcam

We attached four webcams to our
hands and knees using cable straps and
fabric. Unfortunately, the person tied to
the webcams had to stand close to the
main computer, since the cables of the
webcams had to be connected to the
heavy machine.

images to a collage where the margins of
the images would softly blend into one
another. On the HTC Vive’s headset we
displayed the collage.

6) Because the movements were very
restricted when testers had to be connected to a big computer we ported the
experiment to small, handy Raspberry Pi
computers and mobile VR headsets.
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try or catch
To associate the camera positions on the
body with the positions of the camera
images in the collage was generally easy,
but moving turned into a challenge for us
and our two testers. Movements slowed
down as the testers had to coordinate
arms and legs in an unfamiliar way.

They chose to hold postures that seemed
exhausting, so as to test their new vision
properly and, while they had talked to us a
lot in the first minutes of the experiments,
they sank deeper into the experience
without communicating verbally.
After the experiment, testers told us that
they had given more attention to objects
close to the ground, which usually were
too far away from their head and eyes to
catch their interest. They described the
experience as ‘navigating through your
own perception’ and liked that they could
choose what to look at and from which
angle(s). They had fun trying new poses
and movements.

Their first reaction was to lower their body
closer to the ground and remain still for
a minute to just look, then they initiated
slow movements starting with the arms
first and following with the knees carefully.
When they later moved on their feet
and hands, belly up, or stood with hands
and knees stretched away from their
core as far as possible, their poses and
motions looked arachnoid. Seeing them
was strange, because we had not used
GAZING FIGURES long enough ourselves
to comprehend what they saw when they
gazed at us through multiple cameras.
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conclusion
Most contemporary VR games and experiences already define how the player has
to move or not move to make progress.
VR content producers in a way design
choreographies that become visible to
those who watch others act in VR.

That human testers change their
movements and poses due to a multi-eyed
process of perception is peculiar to us.
The experiment shows that changes in
the human body’s structure, which are
for example caused by technology, lead to
different body movements. Testers easily
adjusted to receiving visual inputs from
areas of the body that usually cannot see.

To us, the experiment proposes
something other than what producers
of VR Systems like Oculus, HTC,
Playstation and Google promote as VR,
because it serves to connect users to
a space rather than to displace them.
In the process of developing GAZING
FIGURES we dropped the original plan
to use the HTC Vive because the area in
which we could have moved with it was
too restricted. Our university’s HTC Vive
and the matching PC cost around 2500€,
a Raspberry Pi computer and a cheap
mobile VR headset cost less than 50€
and can be used with a three year old
Android phone that we already have.

In contrast to GAZING FIGURES’ arranged views, which request testers to initiate
large movements to make sense of their
surroundings, human eyes are able to give
an overview of a room by being rotated.
However and even though testers of
GAZING FIGURES technically looked at a
flat screen in a VR headset, their actions
and their verbal feedback emphasized
that they felt closely connected to their
surroundings. Instead of watching objects
from a distance, they were sometimes
next to, under, above and far from an
object with four cameras at a time.
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Can VR, as a technology that is built upon
stereoscopic vision and that promotes
an escape from reality, be reinvented and
reframed by artists and activists?
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exp_09
urban AR lab

exp_09
The urban AR lab was an experimental workspace
at Stadttfinden Festival that took place in September 2017 at an old factory building called Glasfabrik
located at the periphery of Leipzig.
As a team of four (with Jörn Röder and Lennert
Raesch) we developed sensor kits that sent repeated measurements like carbon dioxide, air humidity,
temperature and water values to smartphones in
•VR headsets. By causing changes in the mobile device’s camera image we visualized the invisible and
unvisited phenomenons of growing cities.
We invited Stadttfinden visitors into our open
laboratory and took them with us on •AR walks to
re-see and reimagine the urban habitat in
performative and experimental ways.

If
citizens
perceive
invisible
or
unvisited
phenomenons
of
cities
such
as
pollution
and
electrosmog
levels
audiovisually,

do
they
feel
more
affected
by
them
?

development
2) We decided to set up bundles of sen-

1)

A growing city is as much a place of
fast developments as of unnoticed changes. Values like carbon dioxide, average
noise levels and ground moisture are some
of the indicators of urban transformation, so making them accessible can help
citizens choose how and where they want
to live.

sors, each managed by a small controller
called Particle Electron that sends its
measurements to an online Cloud using
a mobile phone number and the GSM Network. After soldering the sensors to the
Electrons we had to write the software
and uploaded it to them via USB cable. In
the browser we followed the first values
coming in.

•

•

Although cities like Leipzig often give
access to some rough measurements of
carbon dioxide on their website, there
is no detailed grid or map that citizens
could approach to find out more about
their neighborhood, let alone an individual
street or property.

•

In crisis situations citizens demand shared
data, independent of governments and
companies. Right after the earthquake
that caused the Fukushima disaster in
2011, scientists and activists founded a
group called Safecast and developed a
cheap DIY device to register radiation
near the nuclear factory and upload the
data to an open map on the internet.

•

3) Next, we thought about possible
visualizations of the incoming information in the AR application we were to
develop. Starting from the camera analysis
technology we built in exp_04 – Item

•

•
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4)

To compare changes in the measurements over the festival’s period of ten
days, we decided to record data in different areas of the city district. There were
spots that were about to be, or had just
been, redeveloped by the city or investors,
as well as sites that had been left decades
ago and not touched ever since. During
the AR walks we hid sensor kits inside
the Glasfabrik, in front of an abandoned
loading zone next to the main road, in a
private garden, behind a bus stop and near
a public swimming pool. While walking, we
had access to all the kits at all times, so
we would jump between the input feeds
and put them in correlation.

Vision and the performance optimization
for smartphones we accomplished in
exp_06 – Default Safari, we captured the
camera images of our smartphones in the
game engine Unity. Each sensor kit got
a randomly generated name: ‘Elegant Ferret’, ‘Fancy Laser’, ‘Calm Doctor’ and the
likes. Depending on what they measured
we worked out a visual language of image
modifications. For example, ‘Awesome
Pizza’ measures and sends values for
ultra-violet light, which our application
translates into exaggerated colors on the
device’s screen. At night, the low amount
of ultra-violet light makes orange and red
areas of the camera’s image stand out,
while the measurements at noon result in
glowing greens and blues. Volume distorts
the screen, high carbon dioxide creates
a pulsing noise in some areas.camera.
Finally, we managed to access all four
cameras at once.

•
•
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try or catch
At the beginning of the AR walks we
introduced visitors to the idea of making
invisible data tangible. Most visitors had
never used VR headsets, so we made sure
everyone adjusted their headset accordingly and would stop using it in case it
made them feel ill. We took wool, stickers,
and a mysterious suitcase with us.

to the next sensor kit and started our trip
alongside some old industrial facilities.

We left our laboratory and headed into
Glasfabrik’s main hall, where we had
already placed sensor kit ‘Fancy Laser’
in a rainy, roofless corner right below
an old chimney. It functioned as a sort
of weather station, measuring air temperature and humidity, ultra-violet light,
ground moisture and carbon dioxide. The
other artists’ and performers’ works at
the festival were instantly modified when
we put on the VR headsets. Especially the temperature − it was warm and
sunny nearing the end of afternoon − had
distorted the colors of the factory: Even
the walls, which were covered in graffiti,
had given away all their blues to become
bright green areas. Outside, we connected

While walking, we wanted to connect the
mousy but important Serving area interfaces of internet providers in the nearby
streets with red string to expose the last
mile of underground internet cable. Interestingly, there was none of them close
to the Glasfabrik. Of course, since most
other buildings here were abandoned, why
would anyone invest in modern internet
structure? After a few hundred meters,
we found the first box on a crossing
leading into a residential area that looked
more in shape. We pinned the beginning
of the red string to it using some urban
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leave their device’s WiFi connection activated when on the go. The device in their
pocket is still calling for its home, constantly trying to connect. The suitcase hears
these cries and answers. We explained how
operators of public spaces like shopping
malls use this technique to map their customers’ movements and analyze their buying
behaviour with Big Data algorithms. Of all
the things we did on the AR walks, the suitcase was the most perplexing to passersby,
probably because it was loud and invasive.
Some of them were shaking their heads and
called us crazy while others got interested
and wanted to know more.

AR lab stickers.
Continuing our way, while the red string
was carried, rolled, thrown or kicked along
the sidewalks, the distance betwee subsequent boxes became smaller and smaller.
Some passing pedestrians and car drivers
were amused or bewildered by our doing.
After two more turnings we suddenly
ended up in front of a big, gray building
with a radio tower in the backyard. It was
enclosed by a metal fence. The post box
revealed a tiny, washed out ‘Telekom’, the
name of a major mobile phone contractor.

•

Even though the images our headsets
produced were weird, indecipherable or
fantastic to the walkers, they got a sense
of when things were changing. Values like
carbon dioxide and air temperature differed
in different streets, resulting in varying
visual outcomes.
We also carried a suitcase the names of
people’s home networks. Many people
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conclusion
Urban transformation was not always happening where we assumed. We followed
the internet distribution boxes through a
park, expecting low carbon dioxide values.
To our confusion they were higher than
in the residential area we just left. Maybe
it was due to the pub, the noisy bouncy
castle or the Telekom company building
with the big tower just next to the garden
allotments around the next corner? The
AR walks only visualized the symptoms,
not the cause.
Still, since it was so simple and straightforward − by just strapping on a headset
− we gladly adapted to our newly gained
senses. Optical cues like the dark noise
coming from the carbon dioxide emission
were easy to recognize for the walkers,
generating discussions and wild guesses
on their source. At some point they got
so excited about the distortions that were
caused by the volume sensor that they
all started to scream to see how far they
could go together. Even after the walk,
some of them stayed to discuss what else
should be visible.
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Within this experiment, despite on a
small scale, making the invisible noticeable worked out surprisingly well. In the
future, we plan to develop a sensor kit
that is as affordable and painless to use
as possible. We want to make customized
and as yet unthinkable visions available
to all citizens, encouraging them to make
their own city a better place.
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say what?
Do It Yourself (DIY)

Cloud

The principle of Do It Yourself, DIY in
short, is a keyword that has been in
use for at least a century. In contemporary internet culture, DIY has
become a widespread term used for
repairing, enhancing or creating all
kinds of objects and products that
are too expensive to buy, hard to
access or simply non-existent.

Cloud computing is a model that is
mostly used for online data storage.
Companies and individuals can rent
space to store their files, making
them reachable from any place with
an internet connection. For example, many software companies allow
their users to share texts, pictures
and videos between their devices via
a cloud. The storage is spread and
mirrored over multiple geographical
locations to minimize the risk of data
loss.

In that regard the phenomenon can
be seen as a method for democratization. Online communities debate
and iterate workflows in a collective
manner by vigorously sharing and
discussing their ideas and projects.
Some groups reject throw-away-culture by reusing its remains and undermine exclusive structures by showing
each other how to live independently
from governments and companies.
DIY culture has been a great help for
this project, too.

Some cloud services offer raw
computational power that customers
can rent to outsource intensive tasks.
A lot of today’s infrastructures rely
heavily on the availability of cloud
services, making them dependent on
the internet.
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Big Data
The term Big Data describes sets
of data that are so large or complex
that traditional processing techniques
can not analyze or visualize them
anymore. Often, intelligent algorithms
are used to recognize patterns in the
data or search for specific keywords.
The values that are extracted are
then used to predict future data
like market developments or human
behavior.
Since the data sets that algorithms
learn from are often small and undiverse, and algorithms can be biased
by the assumptions of their programmers, the use of Big Data algorithms
in surveillance and warfare is under
critique.
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exp_10
Nica Heads

exp_10
Nica Heads are four • 3D-printed heads for the
otherwise headless Golden Nica, which is the
award of the • media art festival Ars Electronica.
The award is one of the most important prices in
the field of new media art and won by men in 9/10
cases. We propose heads for the statuette that
are • rather cyborg than goddess.

What
are
the histories
of
the
Golden Nica
and
Nike of Samothrace
and
what
futures
can
we
imagine
for
them
?

Can
the concepts
of
queering
and
hybridity
be
used
to
model
new
heads
for Nica
?

development
1) The Golden Nica is a miniature of the

exhibited as a whole?

statue Nike of Samothrace. We did some
research on both with a focus on discourses that emerge(d) around them.

The Golden Nica, also called Prix Ars
Electronica, is used as a yearly prize by
the festival Ars Eletronica in Austria,
Linz, since 1987. 2017 three Golden Nica
have been awarded with 10.000€ each,
and one, the u19 price for youths, with
5000€.

Nike of Samothrace is a famous Hellenistic sculpture from ca. 190 BCE of the ancient Greek goddess of victory, Nike. She
is sculpted in mid-flight and was created
to honor a sea battle. The marble 244cm
high piece is exhibited atop the Daru
staircase at the Louvre in Paris, whose
website states that it ‘was unearthed in
1863 on the small island of Samothrace in
the northwest Aegean. It was discovered
by Charles Champoiseau, French ViceConsul to Adrianople (Turkey).’ In 2015,
the Louvre permitted the production of
two replicas of the statue on request of
Eastern Macedonia to be exhibited at its
original location and in Alexandroupolis.

The statuettes are about 35cm high,
made of wood and plated with gold. 2015
the hashtag #KissMyArs appeared on
the social media platform Twitter: Media
artists had found out that the award
had been given to artists who identify as
males in 9 out of 10 cases. This lead to
discussions in which some argued that
without knowing the number of submissions made by female artists one could
not blame the Ars Electronica Jury for
being biased, and others stated that
the famous festival should address such
issues and make immediate changes to
their submission process and valuations
of art.

•

•

•

A remaining question is what happened
if the statue’s head was found on
Samothrace: Would Nike of Samothrace
be brought back to the island to be

•
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2)

We discussed how the image of the
female goddess is still used as a counter
figure to patriarchal societies and how
that image misses out that some people
wish for a future that is not arranged by
gender.

that we only found an otherwise suitable
(resolution, printability) head that looked
Caucasian. To propose a head for a statuette that non-males rarely win stressed
the importance of thinking about what and
whom that head represents. We simplified
the existing model and decided to design
four heads with different proportions and
characteristics.

3) A friend of ours personally knew
winners of the award and asked them to
send pictures so that we would better
understand the actual diameters of the
statuette. The dimensions of the Louvre’s
Nike were accessible to us via their 3D
model that we minimized and painted
golden.

5) We mixed the four heads with different objects, some of them electronic
waste, others plants or animal parts. We
imagined that wherever Nike’s head may
rest, beings and objects had conglomerated with it.

•

44)) Technically, we decided to use the
•3D modeling software Blender and
• Meshmixer, a program with which users

6) Because we will publish the .stl data

can mix already existing and/or self made
3D models. We began to search for heads
on websites that offer free 3D models
and very quickly ran into the problem

online so that everyone can 3D print the
heads we decided to keep the manufacturing costs low and chose the material PLA
in different colors.
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try or catch
We published 3D renderings of the heads
on Twitter and got a response by two of
this year’s Ars Electronica’s winners.
A printed version of one head will be
directed to them via post.
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conclusion
Nica Heads tries to point out that a prize,
which is literally a woman without a head,
is given to 10% of females only, by adding
a head to it.

The discourse around Ars Electronica’s
policies has been going on since 2015 and
many people, especially many great nonmale media artists, have contributed to it
by addressing the issue in mails to the festival, on social media, in newspapers and
blogs. Only recently does Ars Electronica
seem to induce strategies to highlight the
work of female media artists.

For both Nike of Samothrace and the
Golden Nica questions of ownership and
power arise. Of course, a 3D printed head
that everyone with access to a 3D printer
can produce and everyone with basic 3D
modeling skills can modify, cannot solve
the state of an industry and scene, but
we do hope that it encourages people
to add to the discourse and position
themselves.

As young artists, it troubles us to become
part of an industry and scene that still
does not appropriately address and deal
with its discriminatory and/or ignorant
practices. Speaker lineups of festivals,
especially those discussing technologies
like VR, are too often white and male
only, a practice doing harm to all genders.

•
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say what?
3D Printing

Media Art

3D Printing is an additive process
that makes it possible to create
three-dimensional objects from thinly
sliced horizontal layers of reformable
material like plastics and metals. It is
the opposite of subtractive processes
like sculpting and carving something
out. Since the materials used in 3D
Printing can be printed in effective
structures, the objects can be extremely stable while still being almost
hollow on the inside.

Media art refers to artworks created
using or in context with computer
graphics, interactivity, robotics, the
internet, Artificial Intelligence, games,
3D printing, DIY electronics, biotechnology, and more. Typical for media
art is its ephemerality.

Anthropocene
The Anthropocene is a term discussed for the current geological epoch
and derives from the words Anthropo
(human) and Cene (epoch). The term
emphasizes that human behaviour weights so significantly on the
planet’s atmosphere and biodiversity
that the preceding epoch Holocene,
which lasted about 12.000 years,
must be declared as over.

Some hacker spaces and shops
give access to 3D printing for low
prices. While plastic dreams are being
printed, crude oil is consumed and
increases plastic pollution.
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A Cyborg Manifesto

Additivism

A Cyborg Manifesto - an ironic dream
of a common language for women
in the integrated circuit is an essay
by Donna Haraway from 1991 that
proposes the concept of the cyborg
as a being that rejects its origination
from organism or machine alone. This
cyborg strives to be a mixed entity
of multiple identities, perspectives,
technologies and organisms, blending
the lines between perceived dichotomies like natural and artificial. The
essay ends with Haraway stating that
she would rather be a cyborg than a
goddess.

Additivism is a portmanteau of the
terms additive and activism formulated by Morehshin Allahyari and Daniel
Rourke. As a practice, Additivism radically critiques the social, ecological
and global implications of 3D Printing.
The 3D Additivist Cookbook, a compendium of imaginative, provcative
works by over 100 artists, activists
and theorists, is available •online.
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links
exp_01:

exp_09:

http://188.166.163.33

https://blog.safecast.org

http://internet-restroom.net

https://www.leipzig.de/umwelt-und-verkehr/energie-und-klima/energie-und-klimaschutzprozess-eea/
klimabilanz-fuer-leipzig/

https://www.blender.org
https://unity3d.com/de/

exp_10:
exp_02:

http://www.louvre.fr/en/oeuvre-notices/winged-victory-samothrace

https://twitter.com/supportaltgames

https://twitter.com/search?q=%23kissMyArs&src=typd

exp_06:

https://medium.com/@memoakten/kissmyars-866cc1e12f5f

https://www.theguardian.com/technology/2017/
may/28/joy-buolamwini-when-algorithms-are-racist-facial-recognition-bias

http://www.meshmixer.com
https://www.theguardian.com/science/the-hword/2016/sep/12/ars-electronica-festival-gender?CMP=twt_a-science_b-gdnscience
https://www.myminifactory.com/object/winged-victory-of-samothrace-2073

https://fivethirtyeight.com/features/technology-is-biased-too-how-do-we-fix-it/

exp_07:
https://mitpress.mit.edu/books/animals
https://www.youtube.com/watch?v=3V9uL_ruafU&feature=youtu.be
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resources:
vr/ar

sf/feminism

https://www.nytimes.com/2016/11/06/magazine/wantto-know-what-virtual-reality-might-become-look-to-thepast.html?ref=quuu&utm_source=quuu&_r=0

https://web.archive.org/web/20120214194015/http://
www.stanford.edu/dept/HPS/Haraway/CyborgManifesto.html

http://www.blog.radiator.debacle.us/2017/04/if-youwalk-in-someone-elses-shoes-then.html

http://www.e-flux.com/journal/75/67125/tentacular-thinking-anthropocene-capitalocene-chthulucene/

https://transmediale.de/content/exit-and-the-extensions-of-man

http://www.laboriacuboniks.net/
http://topicalcream.info/editorial/femme-black-scifi-and-unapologetic-softness/?utm_content=buffer4a137&utm_medium=social&utm_source=facebook.com&utm_campaign=buffer

https://link.springer.com/article/10.1007/s00221-0164846-7

animals, language

technology & body

http://supercommunity.e-flux.com/texts/oh-the-animals-of-language/

https://lareviewofbooks.org/article/pussy-wars/#!

https://www.youtube.com/watch?v=scQvW-rJINY&t=2110s

http://www.themachinetobeanother.org/?p=1025

tinkering/hacking

software, OS

http://opentranscripts.org/transcript/programming-forgetting-new-hacker-ethic/

https://www.academia.edu/779925/On_software_or_
the_persistence_of_visual_knowledge

http://www.disobedientelectronics.com

https://fivethirtyeight.com/features/technology-is-biased-too-how-do-we-fix-it/

materialism
http://www.e-flux.com/journal/84/149335/ultra-black-towards-a-materialist-theory-of-oil/
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resources
VR, AR
• Want to Know What Virtual Reali-

• Exit and the Extensions of Man by
Sarah Sharma on transmediale.de
describes VR as the final frontier of
male exit fantasies.

•“If you walk in someone else’s
shoes, then you’ve taken their
shoes”: empathy machines as
appropriation machines by Robert
Yang on blog.radiator.debacle.us
opposes the VR industries’ approach
to VR as empathy machines and critiques their attempt to make money
with the suffering of people.

• The virtual reality head-mounted
display Oculus Rift induces motion
sickness and is sexist in its effects
by Justin Munafo, Meg Diedrick,
Thomas A. Stoffregen is a study on
how motion sickness in VR affects
genders differently.

ty Might Become? Look to the Past
by Steven Johnson on nytimes.com
tells a history of VR as emerged from
19th century wooden stereoscopes.
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Animals, Language
• OH THE ANIMALS OF LANGUAGE by Jean-Luc Nancy on e-flux
has been written for the film Ming of
Harlem: Twenty One Storeys in the
Air.

Animals, edited by Filipa Ramos,
published by The MIT Press, is a
collection of texts and artworks
regarding the • perceived dichotomy
of humans and non-human animals.

• Ming of Harlem: Twenty One
Storeys in the Air by Phillip Warnell on Youtube is a 71 minute long
film about how and why the human
Antoine Yates, the tiger Ming and the
alligator AI lived together in an apartment in Harlem, New York.
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resources
SF, Feminism
•A Cyborg Manifesto: Science,
Technology, and Socialist-Feminism
in the Late Twentieth Century
by Donna Haraway on stanford.edu
is an essay from 1991 that introduces
the cyborg as a being that rejects its
origination from organism or machine
alone.

SF: Speculative Fabulation and
String Figures by Donna Haraway,
published by dOCUMENTA (13),
uses SF as a semiotic sign that intertwines various concepts.

•XENOFEMINISM - A Politics for
Alienation by Laboria Cuboniks on
laboriacuboniks.net is an anti-naturalist manifesto calling for adaption
and transformation, solidarity and a
new logic of the X: If nature is unjust,
change nature! (Ox1A).

•Tentacular Thinking: Anthropocene, Capitalocene, Chthulucene
by Donna Haraway on e-flux is a
an edited extract of Haraways book
Staying with the Trouble: Making Kin
in the Chthulucene, Duke University
Press, 2016 in which she thinks with
the spider Pimoa cthulhu.
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Tinkering, Hacking
•Disobedient Electronics edited by
Garnet Hertz on
disobedientelectronics.com is a
zine / project that investigates (DIY)
electronics as a form of political protest and interference in a larger social
context than Maker Culture.

•Speculating Futures by frnsys on
Github is a reading list on futures
we can feel good about. The list
displays, links and puts in relation
many interesting texts, e. g. Xenofeminism and A Cyborg Manifesto.
•FEMME BLACK SCI-FI AND
UNAPOLOGETIC SOFTNESS by
Layla Ben-Ali on topicalcream.info
is a text about the hierarchy inversion
practices of MHYSA, RAFiA, and Liz
Mputu.

• Programming is Forgetting: Toward a New Hacker Ethic by Allison
Parrish on opentranscripts.org is a
keynote and transcript in which the
author evaluates Levy’s Hacker Ethic
and replaces it by posing new questions for a modern hacker ethics.
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resources
Technology, Body
•Technology Is Biased Too. How
Do We Fix It? by Laura Hudson
on fivethirtyeight.com explains
how biased big data algorithms are
towards skin color.

•Pussy Wars by Jill Richards
on LARB relates the language of
anti-abortionists (feminized body as
‘host’) to films such as Ridley Scott’s
Alien and Danny Perez’ Antibirth.
•Gender Swap – Experiment with
The Machine to Be Another by
BeAnotherLab on
themachinetobeanother.org uses
first-person cameras and the VR
headset Oculus Rift to allow two
persons to consentually swap and
explore the imagery of their bodies
with each other.
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Software, OS

Materialism

• On software, or the persistence of visual knowledge by Wendy
Hui Kyong Chun on academia.edu
questions software and hardware as
metaphors for culture and nature.

•Ultra-Black: Towards a Materialist
Theory of Oil by Oxana Timofeevaon on e-flux thinks oil as a capitalist
unconscious.

Programmed Visions, Software and
Memory by Wendy Hui Kyong Chun,
published by The MIT Press in 2011,
gives insight into the history of
modern computers and software in
great detail, always questioning the
structures and languages involved
and embedded into them.
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impressum
a publication by
Isabel Paehr & Jasper Meiners
•www.thetopicbird.com
October 2017, School of Art and
Design Kassel

mentoring professors
Joel Baumann
Martina Bramkamp
Johanna Schaffer

credits
Leonard Bahro (sound of the internet restroom)
Lennert Raesch (urban AR lab)
Jörn Röder (urban AR lab)
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editing and feedback
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Georgi Krastev
Ida Lorbach
Melanie Mendetzki
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ideas and helping hands
Milena Albiez, Aram Bartholl, Hans Bernhard,
Mareike Bernien, Jacob Birken, Filip Dippel, Roman Weintraub
New Media Department
Colloquium Theory and Practice of Visual Communication

financial support
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