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| 1. abstract |

- silent spectacle -

The installation “silent spectacle” at the "Park
an der llm” in Weimar seeks to create a new
nature atmosphere, in which humans and
nature co-live in balance. The installation
therefore proposes a space where humans
can realize theirimpact and distance them-
selves from our exploratory relation with
nature. To achieve that, the “silent specta-
cle” turns natural data input of the park into
a visible and interactive installation. In the
project areq, the Roman-House-Hill, a large
difference in noise levels was observed at
different points. The hill acts as a sound bar-
rier, blocking the city’s sound pollution.

[Noise] pollution can deeply impact a ba-
lanced ecosystem, but this problem is al-
most always overviewed since it's not very
tangible in daily life. Therefore, our project
wants to show the invisible effects of noise
pollution by making it viewable through fog
and light.

The amount of fog and light will be directly
corresponding to the amount of sound
pollution at the Roman-House-Hill, making
the association clear and direct to pedes-
trians.

While the fog creates an ephemeral and ro-
mantic atmosphere, changing the pedes-
trians’ relation with the park, the light gives
a playful and direct response to human im-
pact.

In addition to proposing this new relation
with nature, “silent spectacle” proposes a
response to the problem of global warming
in the park as it creates a cool atmosphere
for the plants that are already suffering with
heat waves.

‘Silent spectacle” as-a-result is an interacti-
ve installation that returns something back
to nature and at the same time makes the
human impact to the environment visible.




| 2.analysis | MediaArchitecture reference project
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| 2. analysis

To give a brief intro-

P ’ duction on mediaAr-
fonextiube chitecture, a movie
K. about that topic was

\ Eorto ko researched and de-
veloped. An overview
is given on the next
two pages.
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| 2.analysis | MedioArchitecture reference project | 2.analysis | MedioArchitecture reference project
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2.analysis | place in the park: context

DIE IHR FEI.SEN UND BABUME BBWDHNETO HBILSAMB NYMFHEN
GEBET IBGLICHEM GERN WAS ER IM STILLEN BEGEHRT 4
SCHAF FET DEM TRAURIGEN MUTH DEM ZWEIFELHAFTEN BBLEHRUNG

- UND DEM LIEBENDEN GOENNT DASS THM BEGEGNE SEIN GLYK.
DENN EUCH GABEN DIE GOETTER WAS SIE DEN MENSCHEN VERSAGTBN
IEDEM DER EUCH VERTRAUT HYLFREICH UND TROESTLICH ZU SEYN

The 48-hectare park on
the llm is a unique lands-
cape garden on the edge
of Weimar’s old town. Duke
Carl August and Johann
Wolfgang Goethe realized

their horticultural ideas here.

They created a walk-in work
of art with varied landsca-
pes, park architecture and
seating areas, which to this
day serves for recreation,
education and aesthetic
enjoyment of nature.
Goethe and Carl August
together planned the first
grounds in the new English
taste between the town, the
palace and Goethe’s gar-
den house.

Starting in 1778, the design of
the western IImhang with its
wooded backdrops, war-
lkways and park architectu-
re was created.

new nature at the park in the ilm | mediaArchitecture | WS 20/21 | bauhaus university weimar

| 2.analysis | placeinthe park: context

The construction of the
Roman House, completed in
1797, marked the high point
of the park’s development
after the large-scale expan-
sion of the park to the south
and the integration of older
palace gardens.

We chose the Park-facing
side of the Roman House as
our projects place, including
the viewpoint over the llm
valley and the hill in front of
it. A Staircase forms its way
down the hill functioning
also as a sound barrier to
the city noises and allows
the visitor to gain a quieter
entry to the park.

The Poem at the end of the
staircase was written in 1790
by Goethe and shows how
he imagined this place to let
the people come to more
observing stillness.
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| 2.analysis | placeinthe park: context

ilm park
context

ilm river

robmisches haus

viewpoint
+ fountain
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site plan 1:300 site map n/scale
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| 2.analysis | placeinthe park: context

' hill with smalll plants ' dense vegetation lawn
recossystem - moss, strip
etc

nature layer

On our site, nature
plays a huge role.
The view overlooking
the hill in front of the
house reaches from
the dense vegetation
strip delineating the
pathways from the
lawn, up to the valley
of the lim river.

Small ecosystems like
moss as well as huge
trees can be found
here and frame this
compositional con-
text.

Nature here was
consciously planned
and therefore defines
specific areas for an-
ticipated ways of use
for both: architectural
and park places.

O

site plan 1: 400
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| 2. analysis

site plan 1: 400

| place in the park: context

rréomisches haus - 1792 -
1 Goethe

hill + stairs - entrance to the park -
1792- Goethe

human layer

The Roman House
looks like it has been
cautiously placed on
top of the hill to get
one of the best pos-
sible views over the
park. It can be seen
from afar from many
other viewpoints of
the English garden
landscape around
and forms a land-
mark that gathers
visitors. The staircase
in front of it creates
a walking entrance
experience to the
park functioning as
a transition pathway
that creates more
sensitivity for the na-
tural context.

| 2.analysis |

traffic sound

site plan 1: 400

place in the park: context

human produced sounds - steps, conversation, etc.

river sounds

sound layer

This pathway also de-
fines a sound barrier
between the loud city
and traffic noises of
the street west from
the building and the
calming sounds of
nature in the valley,
such as river and bird
noises. As the terrace
of the Roman Hou-

se also functions as

a gathering place
shielded to any we-
ather, it enhances
noise pollution on top
of the hill. If attentive
pedestrians then walk
down the steps they
can already hear a
difference in sound
intensity and enter
the park more calm.
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| 2.analysis | place inthe park: romisches haus

The garden house, Johann Wolfgang
charmingly situated von Goethe made it
in the landscape park  “classicist model hou-
on the llm was built se’- the duke had

by Duke Carl August entrusted him with

at the end of the 18th the the construction
century. management.

Since then, it has The second picture
been his favorite shows the original

residence: aretreatin  drawing of Goethe.
the midst of nature
Here, he not only
recovered from the
busy life at court. The
country estate was
also for concentrated
work and even for
official receptions -
which were small, but
all the more exclusive
forit.

With its antique buil-
ding elements and

the imposing slope, 5 - =
it is reminiscent of @ : ? =
Roman country house =4 —

- hence the name!

L
i
ok

05
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| 2.analysis | place inthe park: rémisches haus
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| 2.analysis | place inthe park: visual axis | 2.analysis | place inthe park: visual axis
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view over the ilm river +hill, staircase, Roman House ' quieter with poem +ding point in front of viewing the whole hill and staircase

Y
1traffic sounds behind 1from Goethe Roman House with pond on top

1 the pond

site plan 1:400 @ S T a o - site plan  1: 400
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2. analysis

place in the park: visual axis

Another interesting arranged
topic around the Roman House is
water. A fountain or small water
well was placed at the shielded
location between four columns
from which point a beautiful view
over the park is guaranteed. The
sound you hear from there is now
connected to the lim river in front
of you.

Furthermore, the pictures on the
right show a small pond at the
end of the staircase. It collects
the down streaming water of the
hill, gathers it and sends it back
to the river. This creates an invi-
sible water path from the artifi-
cially created architecture to the
existing river and therefore forms
communication with nature.

| 2.analysis | place inthe park: visual axis

site plan T 400
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| 2.analysis | place inthe park:individual perceptions, environmental conditions
_fire — _
~
~N the hill intensifies upstairs:
morning: direct sun N the senses : traffic sound
in the stairs \ wind, sound, sun

direct sun hill breaks the
sun spotsin brings people \ windy park sounds
the sunset contrast \ hill

sun creates shapes
and textures

barrier between

human / nature

wind carries the city
sounds to the stairs

park and city . SOC'G! /
interaction %
~
—
people streaming up - — -
and down the hill -
_
; ~
aﬁe?_;r micro biodiversity .
en in the hill moist
7/ ground
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/ diversity \ pond
' earth the view in the top
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) trees as location all the essential
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~
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crispy sound of stepping on

; . ~ _WCIteI’
leaves in the stair

__air

downstairs:

less traffic sound,
much more birds,

river sounds

upstairs: river
visible on the
horizon, but you
don't hear the
water noise

water pathway
down the hill

dew [ moisture in
plant leafs

| 2.analysis |

Sensorial diagram

To get a better feeling
for our chosen place,
different times of day
were observed and
the gathered infor-
mation about our
personal perception
was visualized in a
sensorial diagram.
The Roman House Hill
communicates with
all four elements. Fire
is here understood as
human made cons-
tructions, materials
and colors as well

as the sun shining

on and framing the
architecture during
the whole day. There-
fore, people are being
drawn to the place
and bring even more

place in the park: individual perceptions, environmental conditions

of that energy.

The air functions as

a dialogue between
nature and humans
as it transports traffic
noises and the wind
gets intensified throu-
gh the hill.

Water is an overall vi-
sible element: on top
of the hill in a fountain
and downstairs in a
little pond, directing
rainwater back to the
river.

The fourth element
earth, is connec-

ting the place to the
wildlife almost not
visible to the average
pedestrian. A micro
biodiversity is spre-
ading over the hill
and connects human
pathways to nature.
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| 2.analysis | place inthe park:individual perceptions, environmental conditions | 2.analysis | place inthe park:individual perceptions, environmental conditions

Differant mate- brown and many
rials of nature and  green colours over
structure can be grey stone to more
found to form a human made
specific color ran-  orange, yellow and
ge. They go from red tones.

natural white, blue,
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| 2.analysis |

Increasingly, effects

place in the park: environmental conditions

large branches, thus

The necessary reo-

| 2.analysis | place in the park: environmental conditions
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New demands, and
resulting conflicts of
interest have recently
led to substantial
challenges for the
responsible Klassik
Stiftung in managing
the park.

rooted in the theory
of the English lands-
cape garden, a para-
digmatic conception
of nature.

Is this a starting point
for the search for a
new nature?
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| 2.analysis | place inthe park: human activity + sound | 2.analysis | place inthe park: human activity + sound

Human activity is a lar-

ge factor to the sound
experience. Strolling pe-
destriants, dogwalkers,
joggers, couples that take
a romantic walk and youth
gathering around the
pond are among them.
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| 2.analysis | place inthe park: human activity + sound

Apart from the city and
traffic noises on top of
the hill, the most present
sounds are the dogs and
birds in the morning aswel
as conversations and
steps with underlying Ilm
river dabbile,
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| 2.analysis | place inthe park: human activity + sound

duration:; 20 minutes

morning

morning

daytime

DAY downstairs

a lot of birds

river sound

few joggers and dogwalkers on the
pathways

barks of dogs

only few stair-sounds

a chirchbell sound

many steps of strollers and joggers, on the
pathways and stairs

conversations of people passing by, mee-

ting and staying

few dogwalkers

bikes and cars

a plane and landmower

few birds and wind

river sound

soft wind

highway from the distace
some clicking noises
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2.analysis | place in the park: site plan + noise pollution
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|
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daytime upstairs

DAY dowr

daytime downstairs

unopposed traffic and wind sounds
-—> overshadowing the natural noises
-—> hill as a sound barrier
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2.analysis | place in the park: site plan + noise pollution

EN UND BAEUME BEWOHNET O HEILSAME NYMPHEN
GEBET [EGLICHEM GERN WAS ER IM STILLEN BEGEHRT i
SCHAFFET DEM TRAURIGEN MUTH DEM ZWEIFELHAFTEN BELEHRUNG

UND DEM LIEBENDEN GOENNT DASS IHM BEGEGNE SEIN GLYK
DENN EUCH GABEN DIE GOETTER WAS SIE DEN MENSCHEN VERSAGTEN
IEDEM DER EUCH VERTRAUT HYLFREICH UND TROESTLICH ZU SEYN
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Noise reduces the
recreational value of
the landscape and
lowers the quality

of life. Not only for
humans, but also

for animals noise is
harmful in the long
run. Many birds avoid
busy roads and other
noisy habitats

In extreme cases, noi-
se leads to the local
disappearance of
animal species

Major efforts are
therefore needed to
reduce noise pollution
and the associated
negative effects on
humans and animals.
Bats for example use
ultrasound to orient
themselves and stop
hunting for insects

in the presence of
strong disturbing
noises.

Many animal species
communicate with
each other acousti-
cally. Calls are impor-
tant for finding mates,
delineating territory,
and establishing con-
tact between parents
and young.

Sudden noises put
animals on alert and
can trigger violent
flight reactions. Unfo-
reseen disturbances
have a particularly
strong effect in re-
gions with low noise
levels.

Important factors in
assessing the distur-
bance effect are the
loudness, duration
(one-time or con-
tinuous, regular or
irregular), and time of
exposure (day or ni-
ght). The type of noise
and the superposi-

“new nature at the park in the ilm | mediaArchitecture | WS 20/21

tions from different
noise sources are
also important.

In the future, the
criterion “civilization
noise” must be given
special importance in
evaluation procedu-
res.

After all, apart from
the high mountains or
some coastal regions,
where can we still find
larger landscapes
that are not affected
by noise emissions
from traffic, business,
agriculture or recrea-
tional use?

More quiet zones are
needed and an awa-
reness of the sound
we cause is a goal for
our installation.

| bauhaus university weimar
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| 3. conceptdevelopment | new nature:what we mean by it

| today’s human relation with nature | | what could a new nature could be |

| awareness
i of impact
_ i —
nature humans ' nature humans
—_— ! —
exploratoire i co - living

| 3. concept development |

better
co - living
conditions

for all

humans are using the park aware of their impact in nature
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new nature : what we mean by it

| 3. concept development |

3. concept development

new nature : what we mean by it

How do we impact
nature?

Do we notice all the
changes we make in
the natural environ-
ment by only doing
our daily routine?
The “silent spectacle’
installation aims at
discussing the cons-
tant impact we have
in nature, and that we
are not aware.

The project believes
that being aware is
the first step towards
a ‘new nature’, one in
which humans and
nature create a ego-
litarian environment,
where humans are
not only using natural
resources,

but also using
knowledge and te-
chnology to return to
nature.

“Silent spectacle”
seeks to show that co
-living can be the key
factor in protecting
the environment and,
therefore, our society.

Giving nature a
“voice” through the
installation, showing
environmental data
in a visible and
tangible installation,
could be one of the
ways of constituting
this co-living
environment, where
nature is also heard
and comprehended.

berchtold patricia | ferrari paola | silent spectacle | projekt modul “ new nature at the park in the ilm | mediaArchitecture | WS 20/21 | bauhaus university weimar

berchtold patricia | ferrari paola | silent spectacle | projekt modul “ new nature at the park in the ilm | mediaArchitecture | WS 20/21 | bauhaus university weimar
_37_

_36_



berchtold patricia | ferrari paola | silent spectacle | projekt modul “ new nature at the park in the ilm | mediaArchitecture | WS 20/21 | bauhaus university weimar

_38_

| 3. concept development | research: dry air

Dry air slows plant
growth

Plants use carbon
dioxide to build their
leaves. In fact, gree-
nhouse gas emissions
have promoted plant
growth. But this trend
is reversing.

Dry air has a high
saturation deficit that
affects plant growth.
‘The saturation defi-
citis directly linked to
temperature and thus
a direct consequence
of the human-found
temperature rise.”

Dry air harms plants.
The reason for this is
the stomata.
‘Stomata are small
openings in the sur-
face of leaves and
regulate the plant’s
water balance. Now,
when conditions are
dry, these pores close,
and at the same time,
plants can also take

up less CO2.” Dry air

is actually even more
problematic than a
lack of rain.

A comparison of light
reflectance in the red
and infrared regions
provides a vegetation
index that indicates
how healthy plants
are in a given area.
This vegetation index
initially increased in
the second hallf of the
20th century, due to
increased CO2 levels,
because this gas
acts as a fertilizer for
plants. But this posi-
tive trend has now
reversed.

Dry air inhibits the
productivity of trees,
it makes them more
susceptible to other
stress factors, and
last but not least, it
also increases the risk

of forest fires. The
table on the right
depicts the average

temperature (orange)

aswel as the average
rainfall (blue) based
on the numbers from
1985 - 2015.

It shows that in Au-
gust a high tempera-
ture and low amou-
nt of water causes
dryness.

An countermeasure
would be most nee-
ded in that month.

The map on the right
depicts the avera-
ge air humiditi on

an example date in
August.

Weimar has had a
average of 55% and
would have bene-
fitted from anins-
tallation that creates
more humidity.

IUNIauIayl ammi 1ul yycunan

Diese Durchschnittswerte stammen aus Erfurt-Bindersleben (26 Kilometer von Weimar entiernt).
Basiert auf Wetterberichten im Zeitraum 1985-2015.

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

[

131 133 167 123 145 206 208 129 1.3 107 15.8

August | v

Klima in Weimar - August

Hochsttemperatur: 24 °C Niederschlag: 12.9 mm Wind: 10 km/n
Tiefsttemperatur: 13 °C Luftfeuchte: 70% Druck: 1015 hPa

Durchschnitistemperatur: 18 °C Taupunkt: 12 °C Sicht: 14 km 18

Durchschnittliche rel. Luftfeuchtigkeit (%) © M. 21.08.2019

Qo 10 20 30 40 S50 60 70 80 90 100
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| 3. concept development | research: fog against heat

“The severity of extre-
me weather condi-
tions brought on by
climate change are
conditioning quali-

ty of life, economic
development, and
well-being in today’s
cities.

Conventional measu-
res have been shown
to be insufficient

for tackling climate
change and must be
supplemented with
ecofriendly approo-
ches.

Hence, the scientific
community’s endear-
vor to develop natural
cooling techniques
that lower energy
consumption while
delivering satisfac-
tory comfort levels.
For its simplicity and
low cost, evaporative
cooling has gained

popularity in recent
years. The substantial
cooling power to be
drawn from evapo-
rative mist cooling,
makes it an attractive
alternative to con-
ventional systems.
Research conducted
to date on the tech-
nique has focused on
producing cold air,
whilst cooling the war-
ter involved has been
neither assessed nor
experimentally vo-
lidated. No readily
applicable simplified
model for the system
able to use operating
parameters as input
variables has been
defined either. [..]

The findings con-
firmed the cooling
power of the techni-
que, with declines in
water temperature

of up to 6 C, and with
it the promise affor-
ded by this natural air
conditioning method.”

The pictures to the
right show such mist
spray nozzles of the
company cool-clou-
d-systems. The mi-
croscopic droplets
coming out of the fo-
gging nozzles extract
heat from the am-
bient air, evaporative
cooling is generated.
The finer the mist, the
faster it evaporates,
the sooner sweaty
people can retreat
to the newly created,
cooling comfort zone.
In addition to cooling,
this also creates a
pleasant humidifi-
cation of the air - air
that is too dry is infu-
sed with moisture.

In the southern stao-
tes of the USA and in
Southern Europe, mist
showers have been in
use for decades. More
and more cities are
using them to trans-
form open spaces

in public areas into
oases of well-being.
Vienna has discove-
red the blessing of
fog showers after the
hot summer of 2018,
even wants to crea-
te a “‘cool mile” in the
city center.

The german city
Brunzlau as seenin
the second picture, is
also one of the custo-
mers.
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| 3. concept development | research: reference projects | 3. concept development | research: reference projects

For Olafur Elias-

son, fog is a tool for
making spatial con-
nections and distan-
ces tangible.

“Yellow fog” themar-
tizes the transition
from day to night and
subtly draws atten-
tion to the change in
the rhythm of the day.
‘Fog assembly” pro-
duces a continual
outpouring of swirling
mist that dissolves
the boundaries and
outlines of the objects
it encounters. It invites
visitors’ active engo-
gement and partici-
pation.

"Veer i vejret” (We-
ather the weather),
2016, Whenever the
wind changes direc-
tion, the ring releases
a puff of fog into the
garden.
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| 3. concept development | research: reference projects | 3. concept development | research: reference projects
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Nakaya's sculp-
tures only use
water that dissi-
pates naturally,
and the mecha-
nism for gene-
rating the fog is
integrated into
the installation.

Nakaya has been
creating her signatu-
re fog works at sites
around the world for
almost 50 years. She
started her career as
a painter and later
moved into sculpture;
her choice of material
was perhaps influen-
ced by her scientist -
father, who invented Qw
artificial snow.

She collaborates

with Mee Industries,
to produce the fog
she wants by pushing
very small droplets of
water through a po-
tented type of nozzle.
The smaller the dro-
plet (and these are
only 20 microns), the
more fog-like it appe-
ars; it will also disper-
se faster, which redu-
ces the sensation of
getting wet.
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| 3. concept development | concept organogram

M-+
vy pedestrian /

+—

Q_ . .
0) make sound — human activity
O e _ - input d

S pollution visible sounds

o

create @
‘silent spectacle”

_46_
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(sound & climate)
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| 3. concept development | interaction organogram
fog =~ -------- cooler climate for plants ~ -------- fog intervention daytime
and humans nozzles + sensors .
c
9o h O~ ~ SR  Wal .
4(:% ___________ I’\(L;ir:ecm dUI’Iﬁg summer pedestrian sét{nd
S
£ g -
light -------- light humon oo light spectacle 3
disruption sensation LED net + sensors

nighttime
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| 3. concept development | intervention concept | 3. concept development | atmosphere

«

........ SIENT SO C O - - oo o o e
. a fog nozzle pathway + with more sound pollution,
i connects two . afog-cloud atmosphere is
| pre-existing water sources . creadted
. ‘invisible water path” : . the LED’s string gives a instant
! ! ' noise response
' existing water container - -r
 directs hill water to the Im : .
! ' River ¥ : .
: : : . water fountain ',
e / | = =
i ' i : ) e 7/
E i , . : el N ,/"
LN e
ke :
------------------------------------------------------------------------------------------------------------------------------- to make [noise] pollution visible--------
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| 3. design concepts | overeview

Ideas

During the next steps
the idea of a sou-

nd responsive fog
pollution installation
was put into different
architectural design
strategies.

Various approaches
on how such an
installation can be
implemented were
created and discus-
sed.

The main goal was
to create a fog at-
mosphere with mis-
t-nozzles through a
place which is not
too imposing with its
own structure and
-y connects the Roman
becps e oo House with the entry
et e o the river valley.

4. design concepts |

el
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| 3. design concepts | ‘“the nozzle-net” | 3. design concepts | ‘the nozzle-net’

In the first approach

a net of fog nozzles
spreading over the hill

was proposed.

The main goal was

to enhance the hills o ‘\HWM]’{”.
plant growth and

moss production. environment sounds fog in the hill water to plants
The more noises

created by the sur-

roundings, the more

water was given to

the plants.

This direct responsi-

veness idea was later

discarded because human’s sounds water fog nature / plants
would have triggered

even more loudness.

Also plant growth

would have only been

able to reach with

A
constant watering
going against our N A
concept of a very li-
ghtweighted fine mist .

“\, activateg condens s:;aw

cloud that is cooling
the area but not wo-
tering it directly.
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| 3. design concepts

In a next step an
architectural context
was given to frame
our fog cloud. A mesh
of metal was for-
med surrounding the
staircase as a tunnel
or built as a fog filled
terrace to the Roman
House.

Those structures give
a more permanent
approach to our con-
cept for which afte-
rwards was decided
to provide a tempo-
rary summer installa-
tion.

A fog cloud is already
a visual element that
forms itself differently
in each weather con-
dition that is better
visible if not fenced in
a structure. After that
we sedrched for a
construction to more
underline than frame.

“‘the mesh’

| 3. design concepts | ‘the mesh’

new nature at the park in the ilm | mediaArchitecture | WS 20/21 | bauhaus university weimar
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| 3. design concepts

To do the idea of a
floating cloud of thinly
distributed fog justice,
the interaction with it
was reversed.

A “silent spectacle’

is created by having
an ideal normal state
of fog and a natural
flowing light concept.
While humans inter-
fere with the installo-
tion, the fog and light
spectacle will stop,
forcing the visitors to
be quiet again in or-
der to view the crea-
ted atmosphere.

This idea was later
adapted into crea-
ting a stable state of
installation that is not
stopping but respon-
ding to noise and
raising the fog pollu-
tion again in direct
relationship to human
noise pollution.

berchtold patricia | ferrari paola | silent spectacle | projekt modul “ new nature at the park in the ilm | mediaArchitecture | WS 20/21 | bauhaus university weimar
_56_

| silent spectacle idea

build a “silent spectacle”

through data collection and resear-
ch, use fog to set the ideal environ-
ment for the ecosystem in the hill -
ex humidity level

I 1 I normal state
no hurman disturbance
sensor, fog and LED net

scosysem conditions

constant fog and light with ideal

humans visually interfere in
this ecosystem

human made sounds will interfere in
this “silent spectacle’, making the fog
and lights to stop

| 2 Itemporary state
human disturbance

human sounds triggers sound sen-
sors to stop fog and light production

reinforce the idea of nature
perception and co-living

visually show how humans can dis-
turb and interfere in nature without
realising while also contributing to
the environment with the ideal con-
ditions for this local ecosystem

| 3 lin between state
after hurman disturbance

when loud sounds stops, fog and
light slowly returns to build the
“ideal environment”

[ L] ] il

o
1

| 3. design concepts

Another way to crea-
te a cloud atmosphe-
re was to form “chim-
neys” emitting the fog
cloud. The lights were
integrated into co-
lumns to visualize the
interference.

Though this Idea

had a large figura-
tive approach on
pollution and global
warming through
greenhouse gases, it
could also have been
an art installation to
be placed anywhere
in the world.

In the next steps a
solution was to be
found in which a
communication with
the chosen location
is given and a visuali-
zation of why exactly
this transition po-
thway of the hill is the
stage.

“‘the chimneys’
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| 3. design concepts

In “the ribbon” con-
cept a floating roo-
fing to the staircase
would function as a
weather shielding,
light spending face
to the pedestrians
pathway and as a
cloud emitting roof
that cools down the
air and spends water
to the plants.

This creates two
scales of interaction:
the environmental
scale in wich the fog
cloud on top grows
bigger the more en-
vironmental sound is
happening, and an
human scale in wich
the light spectacle
gets disrupted by
pedestrian sounds,
forcing them to be
more quiet to enjoy
the spectacle.

conc

“the ribbon”
overall
fog -------- environment------
make sound
[noise]
pollution
visible direct
light -------- pedestrial  ------
sound
A
nivironment fog ~— " cooler climate for
oise plants and humans
human light-------- queiter place to
noise ! view spectacle

fog nozzles
+sensors

LED net
+ sensors

F —~ 7
— ™
' NI
G
o - Nes
mist /—_(N \ 4 \ \V
spray g NE‘—’_’_’-
nozzles air: P
coolin
effectg/\/\ﬂ /I\ /f\ /N
LED ,/ ( \
light \ L
effect (
b
o /
fog = ( <
J

i ~ —

~ water:
cooling .~
effect

“the ribbon”

| 3. design concepts |

s =

N NOISE POLLUTION GATHD

. ~
é.%,.:

downstairs

human scale interaction

visualization fades away from the
disturbance

human sounds distract the spec-
tacle

visualized noise flows naturally
down the stairs

sound spactacle retuns as hu-
mans view quietly
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| 3. design concepts

First drafts to the
down scaled proto-
type were made for
which ultrasonic mist
makers are proposed.
Though the sugges-
ted spray nozzles are
perfect fitting solution
for the real installo-
tion, together with
their air and water
pressure system, the
costs would not have
been in relationto a
prototype scale.

For this a section of
the installation is cre-
ated.

The concept of the
flying ribbon proved
itself later to still be
too heavy for the
main idea we wanted
to transport and was
recycled.

“the ribbon”

ultrasonic mist maker/
humidiifier

sanded plexi glass

71\ \ ZIN\

—

| 3. design concepts | ‘“the ribbon’
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| 3. design concepts | ‘“the curtain’ | 3. design concepts | ‘“the curtain’

fog nozzles LED matrix

mist

spray - T
In this proposal a fog ‘ nozzlm- :

curtain was created (
that could block the ( \ ' /
view over the llm Park : / !\ ’\
as people interfere
with the installation.
Inside the Roman
House Terrace a light

fog curtain

N
A
.,(_\ L\
\\
N\

intervention

spectacle ceiling is -~ ™~ RN area
suggested to show / " j ) deessosves w j
the direct sound res- | arr: \7 / Ve N W\’ /
ponse and create an fog \_’/f/« | cooling ‘
atmospheric gathe- A effect — \ o £
tmospheric g ( | SN N /) RSN -
ring place. . | ) Treoeaases ‘ j =
This approach scra- \ \ N | | | N 3
pped because of < k \ , @)
goingbackondoreo— water: \ © 000 000000000000000000000000000000000000000000000000000000000 00 \9
ting an isolated area coolina /. J :
that lost the connec- effectg¢’ ~d r7 7 & 4 ¥ 4 fog CUiEl
tion to nature that
was already created
in earlier drafts. romisches haus terrasse plan 150 @
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| 3. design concepts | ‘“the curtain’ | 3. design concepts | ‘“the curtain’

g
e
//
light spectacle in base-state: light spectacle in interfered-state: smaller amount of *fog pollution” raising amount of “fog pollution” activated by human sound
- natural colours of the llm Park - human made colours of the rémisches Haus creates a cooled space to watch the nature during summer creates a fog curtain - disrupts the view
- slow stream of movements - disrupted shaking movements
» experience more present i » experience more present i
i during nighttime i i during daytime i
* ‘quiet spectacle” effect for : » cooling effect in summer for |
' humans & environment : ' humans & environment :
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| 3. design concepts | ‘the water pathway” | 3. design concepts | ‘“the water pathway’

LED mist
light spray
effect nozzles
. fog,
Our final approach \

was creating a water
pathway connecting
the two already exis- . _
ting water sources of gg'oﬁng (V:Vggﬁgg
the place and there- effect offect
fore creating a direct
communication with
the location.

The fog nozzles are
arranged together
with LEDs in a line
going down the hill.

It will be further des-
cribed in the following
section of our final
design proposal.

source

source
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| 5. finaldesign | concept sketch

Fog effect

LED light effect

The final concept of i
‘silent spectacle” con-
nects the pre-existing air cooling effect
. . water sources of the
| 5 ﬁﬂC” deSlgﬂ | Roman House: the
fountain on top of
the hill and the water
pOﬂd on the bOttom sound response % /‘7: """
Aline of fog-noz- i
zles create a cooling
effect for both natu-
re and humans. The
combined LED-line
forms a direct sound
response and invites
the pedestrians to
stop and re-evaluate
their own emission of
sound pollution.

V-

plants cooling
effect

existing water
source

- \

site plan

berchtold patricia | ferrari paola | silent spectacle | projekt modul “ new nature at the park in the ilm | mediaArchitecture | WS 20/21 | bauhaus university weimar

_69_



| 5. finaldesign | site plan | 5. finaldesign | concept sketch

loud condition
high amount of sound polution

normal condition
small amount of sound polution

- water and energy
connection to the house
fog: small amount for plant cooling fog: “‘cloud atmosphere”

light: “silent spectacle’ light: disrupted

....................... ther fountqln

....................... 15 fog Nnozzles

7 /
180 cm array < y < Y
S/ v v p
- d /
. Z 4 ey ' /
water container, collects % 4 % . i // //
and directs water to the { i /’/ RTINS S | il o // 4
”m river y e L / g W AR < ‘\ / -
LED strip ; t® 4 ’/i ARl ; f®g) | [
_________ AN \ e
Fog Nozzle s :
4
Humidity sensor ! { ! 3\ & ;
1 1
Sound sensor
romisches haus terrasse plan 175
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5. final design | interaction

| 5. finaldesign | interaction |
________ 4TS o3 (01U @ e aTo 1] o] 1T > o 1= < =1 ] @ 1= e L [
smaller and stable amount of “fog pollution” raising amount of “fog pollution” activated by human sound light spectacle in base-state: light spectacle in interfered-state:
creates a cooled space for the nature during summer creates a fog cloud - disrupts the view, cooling effect rises - natural colours of the llm Park - human made colours of the romisches Haus
- slow stream of movements - disrupted shaking movements
G T
1+ experience more present during daytime .\O'. ! '+ experience more present during nighttime , |
+ cooling effectin summer for humans & environment SN 1+ “gquiet spectacle’ effect for humans & environment ! light

__________ - - -

berchtold patricia | ferrari paola | silent spectacle | projekt modul “ new nature at the park in the ilm | mediaArchitecture | WS 20/21 | bauhaus university weimar berchtold patricia | ferrari paola | silent spectacle | projekt modul “ new nature at the park in the ilm | mediaArchitecture | WS 20/21 | bauhaus university weimar
_73_

_72_



5. final design

________ the cloud atmosphere

computational design method

Since the projects
proposes to turn
sound pollution visible
with fog nozzles, we
wanted to use Pro-
cessing to simulate
the fog nozzle res-
ponsiveness to sound
input. Therefore, the
aim of this sketchis to
provide an animated
simulation of how the
fog nozzle would res-
pond to sound input.
To test the Processing
possibilities, we de-
veloped two different
types of code. The

| 5. final design

This sketch uses o
recorded sound file
of the park to gene-
rate the input. It then
changes the colour
of the fog from more
natural to more
‘human interfered’
colours like the ones
found in and on the
roman house.
Without working with
the original fog no-
zzles, the Processing
sketch was a valualb-
le tool for simulating
the spray-nozzles
responsiveness we

computational design method

IR

WMd) TVLI9Ia

sketch on this page,
uses an analog sound
sensor input attached
to Arduino to provide
the sound input.

wanted to create for
demonstrating the
sound pollution in the
park. With a rather
simple sound sensor,

=-NWBABOON ©

=
w
W
C
1
l
O
C
l

NI DOTVNY
(~

o,

(=}

It then calculates the . : it [
d d Arduino physical setup components Itis pOSSIbI_e to map
sound average an the sound input from
provides a visualiza- 1- Grove - Sound Sensor the environment and
tion of the 3 different 2- Arduino UNO provide an interesting
pollution stages. visual response.
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G.

real implementation

| 6. realimplementation | technical details

For the real installo-
tion, we proposed a
string system, formed
by ultra fine mist fog
nozzles, LED RGB strin-
gs, and intermediate
materials to imper-
meabilize and not in-
terfere directly on the
soil. The string system
will be connected in
existing water and
energy outlets, and
the fog nozzles pres-
sure will be controlled
by an outside pum-
ping system. The fog
and light quantity will
e created in respon-
se to the audio input,
sensed by sound
sensors, and regu-
lated according to
humidity sensors, that
can shut off the fog
if the humidity can
damage the local
ecosystem.

spray nozzles
+tubing

flexible PVC
for distortion
+ waterproo

V7
L1l
LED-/ Neopixel -
String flexible
ground-/
base-plate

In conclusion, it’s

a 36-meter string
system that follows
the hill topography
to create this almost
unseen string, that
creates an epheme-
ral atmosphere with
fog and light.

L]

i
\\“g’/i////*/’///”m'
EYIRNN

| Q&&\X
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| 6. realimplementation | sensors | 6. realimplementation | sensors

- water and energy
connection to the house

....................... water founto|n

The use of live data - stairs and park
....................... 15 fog nozzles sensors are essential  paths - which allows
180 cm array to create the res- everyone in the area
ponsiveness of the to contribute to the
installation, reacting  installation and noti-
"""""""""""" water container, collects to the sound pollution  ce it's sound pollution
and directs water to the of the environment,  impact. On the other
llm river while also measuring  hand, the humidity
the local humidity sensors will be loco-
in order to allow the ted directly on the hill
LED strip fog to be turned off to monitorate the hu-
when necessary for midity of the existent
Fog Nozzle the plants. The sound  ecosystem, formed
sensors will be loca- by mosses, ground
Humidity sensor ted throughout the vegetation and some
pedestrian paths in bushes.
Sound sensor the hill
romisches haus terrasse plan 175
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Zthe cloud atmosphere

| 6. realimplementation | technical details

The fog nozzle system is inspi- warming or ultrasonic sound.
red by the Panasonic system This innovative system has
‘45 Green AC Flex” Solution, that  been used in artistic installo-
uses a two-fluid mist nozzles tions and also in cooling down
solution in order to create a cities that are facing heating
fine dry water mist without waves, and therefore seems

need to use other fog produc- like the ideal solution for our
tion methods, such as

installation proposal.

s

..and nature

cooler climate for humans..

Panasonic Newsroom :

Installation Art and Heat Countermeasure by Ultra-fine Dry Mist
https://www.youtube.com/watch?v=8akimYhOz4g

dry mist fog nozzle

water supply

withou ist

| 6. realimplementation | technical details

01_Light State : low sound pollution = natural colors

" ®» ® ® ® o s 0 0 00 e0eoe

02_Light State : medium sound pollution = disturbed na-
tural colors

03_Light State : high sound pollution = disturbed/ human
made colors

The LED String sys-
tem is responsible to
provide different light
patterns and colors
according also to the
sound input captured
by the sound sen-
sors. It's a waterproof
string, which allows

it to be near the fog
system without being
damaged. The LED
string is composed
of individual LEDs that
can be addressed by
code. For this project,
a code was deve-
loped in Arduino to
distinguish the sound
input in 3 amount
phases - low, high,
medium - and crear-
te a correspondent
light color pattern,
that also symbolizes
our project concept
of new nature and
human interference,

the first one being
represented by na-
tural colors, such as
green and blues, and
the last one by more

human-made colors, L8

also present in the @ [] (@{ = [”‘%
Romisches Haus, such [Nk _J Tup Nt

O S red G n d O ro n g e S (IP30/IP65) (IP65/IP67) Addressable

i

"
-

Cuttable Long life
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6. realimplementation

testing scale

For having a real and
measurable percep-
tion of how the fog
system and LED would
work in it's outdoor
context, we turned to
commercial products
which could allow a
first perception of the
components beha-
viour. We tested a LED
RGB String to see how
visible it was in dayli-
ght, and had positive
responses, as seen

in the pictures on the
side. In addition, we
tested a commercial
version of the fog no-
zzles, used for garden
irrigation, to see how
the fog would react in
the real environment,
and in the experiment
we noticed the dif-
ferent patterns and
atmospheres that the
fog can create.

| bauhaus university weimar

| 6. realimplementation | testing scale
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| 6. realimplementation | estimated costs

Techinical component Quantity Provider Costs? € etc
15 Nozzles + Tubing +
. air&water pressure system Renting possibility - in
Nebel Dusenanlage CoolCloud 3.000 .
-------------------------- contact with company
1 nozzle [ meter
95 euros [ meter
LED String Adressable -=—=-=-—-------mmmmmmom oo Adafruit 678
--- 40 meters in total
Eletrical instalations conection
20 meters Nexans - Amazon 128
to the house energy outlet
Rented computer to run
1 month Grover 50

softwares

Reichelt - LORaAWAN

Humidity Sensors 3 units / 39,95 each temperature & humidity 119,85
sensor
Soundsensors 20 sound sensors/ 122 each 2440
Instalation estimated cost - in euros 6.416
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6. real implementation

future development

what are the next possible steps in the project development?

..... Improve the sound analysis in the code

_____ Differ sound income, sound range/pitch, sound producer

Develope code to measure the humidity in the hill and

adjust according to the plant needs

Develope collaborations with fog nozzle system

The development of
the “silent spectacle”
required us to con-
duct real life experi-
ments and research
to adapt the project
outcome to the best
solution that repre-
sents our new nature
concept and atmos-
phere ideas.

Some challenges
were faced while
developing the pro-
totype and code, but
that were important
to create a direct and
clear installation con-
cept. We can alrea-
dy see some further
developments of the
project that could
optimize and sophis-
ticate it's potential.
The first development
point concerns fur-
ther writing the code
so it can

distinguish different
sound range input,
such as natural sou-
nds or human sounds,
and create an ins-
tallation that res-
ponds only to human
sound pollution.
Another point would
be creating a code
that can measure
the local humidity
and assess the per-
fect condition for the
local ecosystem and
plants, in order to
not danificate them.
Finally, for real imple-
mentation, it would
be ideal to develop a
partnership with fog
nozzle producers, in
order to implement
the best and more
suitable system and
spreading the possi-
bilities of this system
use.
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7. prototype |

/. prototype

downscale concept

The prototype was
developed to allow
the testing of com-
ponents that would
be used in the ins-
tallation, such as the
sound sensor, fog
production and LED
String.

Furthermore, we
wanted to create an
abstract model of
how the fog and LED
would look in real life.
A inclined shell, there-
fore, was created for
covering the compo-
nents and allowing
the fog to spread as
it would in the Romis-
ches Haus.

This allowed us to test
the components whi-
le also evaluating the
real life impact of the
output that we pro-
posed, fog and light.
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| 7. prototype |

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

abstract model + prototype

berchtold patric
_88_

concept details

low data input - less fog

high data input - more fog

technical components
under topography shell

| 7. prototype | technical details

1
1
1

_________ g g i g
r 1
1
1

bl |

berchtold patric

Abstract model in impermeable material

Openess to let the fog go up
— produced by Arduino and Atomizer

Breadboard
Fog atomizer inside water cup
Groove sound sensor

Arduino

LED- / neopixel-strip
Battery

base plate



| 7. prototype | technical details | 7. prototype | technical details

For the prototype it was

necessary to develop
impermeabilisation that arduino
allowed the electrical

components and fog

production with water

to be in the same plo-

ce. A sealing chamber sound o
was created for the sensor | &%
fog atomizer, so that
the condensed water
would not spill on the
other electrical compo-
nents. All the prototype
) wallls were waterproof

i with black acryglas

i and black silicon, which
sealed the model joints.
i Furthermore, the use of
E batteries was proposed
so that the model could
i stand itself with no

arduino

Power Plug or battery | battery

us

cup with
atomizer

Fog atomizer--------- gt
“Electret
Migrophone

Power plugl

Arduino Uno

£
M)

breadboard
circuit

atomizer
battery

Componente2

prototype shell

e mmmm e ————=

waterproof chamber in':
wich atomizer & fog are!

need of being connec-
ted to power or com-
puter, since the code is
also encrypted in the
arduino, located inside
the model.

components

technical components
under topography shell

Groove sound sensor

PO @z3

Adafruit Neopixel RGB LED Strip
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| 7. prototype | codeimplementation | 7. prototype | codeimplementation

-------- Arduino COde StIUCTUIS = mmmm e e e e e e m e mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm e e = e = O LA UINO GO STIUCTUI = o o oo e e e e oo
i il VARIABLES—————————————————————
S ————————— LIBELEIES———— e — — —— unsigned long currentMilli=s = 07 Jf sBtores the walue of millis() in each iteration of loop()
S /HEOPIXEL unsigned long previousInputMilli=s = 0; // will store last time Input reading was updated
#include <Adafroit MeoPizel.h> unszigned long previousMoycleMillis = 0; // time when Hatural cycle last checked
#ifdef LVE o unzigned long previousDoycleMillis = 0 // time when Disturkbed cyecle last checked
#i:cl;ﬁe <E§I;pgwex_h> unsigned long previousHeoyecleMillis = 0:; // time when Human coyele last checked
#endif un=signed long previousHfogMilli= = 0O; S time when Hatural fog last checked
#define PIN & J/ the LED Input Pin on the Arduino-board un=signed long previousDfogMilli= = 0O; S time when Disturked fog last checked
Adafroit NeoPixel strip = Adafrnit NeoPixel (30, PIN, HNEQC GEE + NEOQ EHZZ200): unsigned long previcusHfogMillis = O: // time when Human fog last checked
// Parameter 1 = numkber of pixels in strip byte atomizer State = LOW; S used to record whether the atomizer is on or off LOW = off
S Parameter Z = Lrduino pin number (most are wvalid)
S/ Parameter 3 = pixel type flags, add together a3 neesded: f?
£ NEC KHZE00 800 KHz bitstream (most NeoPixel products w/W52812 LEDs) 7/
£ NEC GRE Pixels are wired for GEB kitstream (most NeoPixel products) void setup() {
.-"r.-"r ____.____I:'ITS &_':C':ISTEITS _______________ ) ) ) ;I;I;I;ISC'IIDSEHSC'R
Senst int numRsadings = 207 /7 FC? t?? gverage sound Iont DEflnE.tﬂE nu#ber C# samples tc.kEEp Frack of. Sferial.begin (115200} ; FFf initialize serial communication with computer
// The n}gner tas nyﬂber, tas ECIE tae readlngg W%ll be smoothed, for (int thisReading = 0; thisReading < numReadings; thisReading++) {
Ff but the slower the output will respond to the input. readings [thisReading] = 0;
int readings [numBeadings]: S the readings from the analog input } // initialize all the readings to O
int readIndex = 0; Ff the index of the current reading Serial.println ("Grove - Scund Senscr Test...");
int total = 0; ff the running total ////NEQPIXEL
%:: awerages = 0; ’ t;e average ) ) ) strip.begin(); ff Starting Heopixels
LnE 1nEutP1? = RA0; // the Sound Input Pin on the Arduino-board strip.setBrightness (50} ; Sf Defining brightne=ss of LEDs
SEnSE }:: PlnA?C = RO: ) ) strip.show(): FFf Inmitialize all pixels to 'off!
const int atomizer = 13; Sfhtomizer Input pin ////BTOMIZER
const long soundInterwval = 1000; S dnterval at which to capture sound data (milliseconds) pinMode (atomizer, OUTEUT) :
const int NeyeleInterwval = Z2500; S number of millizecs between Heopixel Hatural Cycle }
const int DeyclelInterval = 2500; S number of millisecs between HNeopixel Disturkbed Cycle
const int HeycleInterwval = 7507 S number of millisecs between HNeopixel Human Cycle
const int HfogInterwval = 2000; S number of millisecs that Atomizer is on in HNatural Iy
const int Dfoglnterval = 1000; S/ number of millisecs that Atomizer is on in Disturbed I
const int HfogInterwval = 500; S number of millisecs that Ltomizer i=s on in Human
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| 7. prototype | codeimplementation | 7. prototype | codeimplementation

-------- Arduino COde StIUCTUIS = mmmm e e e e e e m e mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm e e = e = O LA UINO GO STIUCTUI = o o oo e e e e oo
fr I/
veid loep() i ////NEOPIXEL
currentMillis = milli=(): S capture the latest walus of millis() i CYCLE
FffFBOUNDEENSOR veid eyele() 1
readSoundi); /{ call soundsensor function if (average <= 300){ fF determine the =sound range of stage 1
/{7 /NECPIXEL naturalCycle () : S start natural cycle
cycle(): Ff call Heopixel functions }
////BRICMIZER if ((average > 300) && (average <= 430)) { J/ determine the sound rangs of stage 2
. fool): /{ call Rromizer functions disturkedCycle(); /f start disturbed cycle
}
if (average > 450){ S determine the =ound rangs of stage 3
humanCycle () : S Bstart human cycle
}
/f )
fr
£ fFBOUNDSENSCOR
vold readSound() {
if (currentMillis - previcousInputMillis »>= soundInterval) { /4 check to sese if it's time to capture the input; that is, if t
/4 between the current time and last time capturing is bigger tk
S the interwval at which vou want to capture. [(2.0. one secound)
S Bawve the last time capturing
previousInputMilli=s = currentMillis; S Btore the time of this changs
total = total - readings[readlndex]: S read Input with average: subtract the last reading
readings[readIndex] = analogBead (inputPin):; S read from the ssensor
total = total + readings[readlndex]: /¢4 add the reading to the total
readIndex = readIndex + 1; /4 advance to the next position in the array
if (readIndex >= numBeadings) { S 1if we're at the end of the array...
readIndex = 0! S ...wrap around to the beginning
H
average = total / numBesadings: S calculate the averags
Serial.println(average) ; S Zend it to the computer as ASCII digits
H
H
'
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| 7. prototype | codeimplementation | 7. prototype | codeimplementation

1int3Z t© WheelZ (byte WheelPos) |

S ————_—_————— 01 MALATURLRL & ————————————
WheelPos = 255 - WheelPos:

wolid naturalCycle() {
unsigned long currentMillis = millis(): 1f(WneelFos < 170) {
if (currentMilli= - previousHNeycleMillis »>= HeycleInterval) { WheelPFos -= B3;
previcusNeyeleMillis += NeoycleInterval: return strip.Color (0, WheelPos = 3, 255 — WheelPos * 3):;
uintle ©t i, j- i
for(§=0; j<256%1; j++) { // 1 cvcles of greensblue colors on wheel WneelPos -= 170;
for (i=0; i< strip.numPixels(): i++) { return strip.Color (WheelPos * 3, 255 - WheelPos * 3, 0):
strip.setPixelColox (i, Wheel(((i * 256 / strip.numPixel=s()) + J) & 2Z55)): N
¥ ff —————— 02 HUMAN ————————————
strip.show() vold humanCycle () {
3 unsigned long currentMillis = millis():;
if (currentMillis - previousHowyvcleMillis >= HovyclelInterval) {
3 previousHeoycleMilli=s += Hoyclelnterval;
nint3Z t© Wheel (byte WheelPos) { uintle © i, 3;
if I:ﬁ..".I.EElPDS = 128) 1 fCl'I:j=|:|; j{EEE"‘l; j——:l { /71 c'-:.'ClE of humantless natural on whesl
return strip.Color (0, min (255, 2 * abs (127 - WheelPos)), min (255, 256 — (2 * ab= (WheelPFaos-127))));: for(i=0; i< strip.numPixels(); i++) |
} gcrip.secPixelColoxr (i, Wheel3(((i * 256 / strip.numPixel=s()) + Jj) & 255)):
else { /
return strip.Color (0, min (255, 2 * aks (127 - WheelPns=)), min (255, 255 - (2 * abs (127-WheelPas=)))): strip.show();
S —————— 02 DISTURBED —-——————————- g
void disturbedCycle() { uint3Z © Wheel3(byte WheelPos) {
ansigned long currentMillis = millis(); WneelPos = 235 - WheslFos;
if {(currentMillis - previousDoycleMillis »>= DoyclelInterval) | WneelFos -= 170;
previousDeycleMillis += DcycleInterval; return strip.Color (WheelPos * 3, 255 - WheelPos * 3, 0):
nintle © i, J:
for(3d=0r J<25&6%*1; J++) { // 1 cycles naturalehuman colors on wheel
for(i=0; i< strip.numPixel=(); i++) { i
scrip.secPixelColor (i, WheelZ(((i * 256 / strip.numPixel=s()) + Jj) & 255)):
strip.show()
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S /ATOMIZER S ————— 02 DISTURBED ———————————-—
i FOG vold diszturkbedFogi() {
volid fog() { unsigned long currentMillis = millis(});
if (average <= 330)1 if [currentMillis - previousDfogMillis »= Dfoglnterval) {
naturalFog(): previousDEogMillis = currentMillis;
} if (atomizer State == LOW) {
if ((average > 350) && (average <= &00}) { atomizer Stace = o EH;
disturbedFogl() ; } -
} el=ze {
if (awverage >600) { atomizer State = LOW;
humanFog () : ¥ -
} ff set the LED with the ledState of the variable:
} digitalWrite (atomizer, atomizer State):;
ffr-————— 01 HATURRL ———————————- } -
vold naturalFog() { }
unsigned long currentMillis = millis=s{);
if (currentMilli=s - previousNfogMillis >= Hfoglnterval) { A — 03 HIMAN —————————— ——
previousHfogMillis = currentMillis; void humanFog() {
if (atomizer State == LOW) | unsigned long currentMillis = millis=s():;
atomizer State = HIGH: if (currentMilli=s - previousHfogMillis »= HfogInterwval)
}_ previousHfogMillis = currentMillis;
else { if (atomizer State == LOW) {
atomizer State = LOW; atomizer State = HIGH;
. —
/f =set the LED with the ledState of the wvariable: ;;se i
digitalWrite (atomizer, atomizer State): atomizer State = LOW:
} ) —
}

S/ Bet the LED with the ledStcate of the wvariable:
digitalWrite (atomizer, atomizer State);
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| 7. prototype | building process | 7. prototype | building process
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low sound pollution input medium sound pollution input high sound pollution input low sound pollution input medium sound pollution input high sound pollution input
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8. atmosphere

N

| 8. atmosphere | collagel - day
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| 8. atmosphere | collagelV - day | 8. atmosphere | collage IV - night
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. atmosphere | collagelll - night | 8. atmosphere | collagell - night
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| 8. atmosphere | collagel - night

e ellfect 4
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