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n interactive M
usical installation throug

h sp
atial sensing

 
takuya yam

auchi and
 to

ru iw
atake

78 
e

xtend
ed

 e
nviro

-g
uitar 

C
o

lin b
lack

79 
pocket g

am
elan: sw

ing
ing

 p
hones and

 ad
 ho

c stand
ard

s 
g

reg
 schiem

er, M
ark h

avryliv

80  
d

e
M

o
s 

 
rob

otcow
b

oy. a
 h

um
an-C

om
p

uter perfo
rm

ance system
 

d
an W

ilco
x 

81 
W

ork in prog
ress d

em
onstration of C

raving
: a

 sp
atial a

ud
io

 n
arrative  

b
ernhard

 g
arnicnig

, g
o

ttfried
 h

aid
er

 
 

 
 

82 
3

r
d M

o
b

ile
 M

u
siC

 W
o

r
k

sh
o

p 2006 – u
n

iv
e

r
sity o

f su
sse

x
, u

n
ite

d
 k

in
g

d
o

M
84 

k
e

yn
o

te
 

 
so

und
 M

o
ves, ip

o
d

 C
u

lture an
d

 u
rb

an e
xp

erience 
M

ichael b
ull

85 
in

v
ite

d
 spe

a
k

e
r

s a
n

d
 tu

to
r

ia
ls

 
C

reate w
ith m

iniM
ix

a
 

t
im

 C
o

le
86 

so
cialig

ht 
 

M
ichael sharo

n
87 

iM
pr

o
ve 

 
r

ichard
 W

id
erb

erg
, Zeenath h

asan

88 
M

o
b

ile
 C

o
lla

b
o

r
a

tiv
e

 M
u

siC
 M

a
k

in
g

 
seq

uencer404 
 

d
avid

 Jim
iso

n, travis thatcher
89 

C
e

llph
o

n
ia

: in the n
ew

s 
steve b

ull, sco
t g

resham
-lancaster &

 t
im

 perkis
 90 

C
hina g

ates (a
 d

ig
ital a

rt W
eeks M

ob
ile M

usic project) 
a

rt C
lay

92 
2006 so

u
n

d
sC

a
pe

s &
 M

o
b

ile
 liste

n
in

g
 

 
tactical so

und
 g

ard
en [tsg

] to
o

lkit 
M

ark shep
ard

94 
C

o
m

p
o

sing
 the so

und
scap

e: r
e-eng

ag
ing

 w
ith p

lace 
a

ntho
ny phillip

s 
95 

b
luetuna

 
 

a
rianna b

asso
li

96 
h

C
i in

 M
o

b
ile

 M
u

siC
 &

 u
se

s o
f M

u
siC

 in
 M

o
b

ile
 se

ttin
g

s
 

so
nicpulse – exp

lo
ring

 a shared
 m

usic sp
ace 

a
kseli a

nttila
97 

M
inim

al a
ttention n

avig
ation via a

d
ap

ted
 M

usic 
r

achael h
unt, M

ark a
p

p
erley, sally Jo

 C
unning

ham
, b

ill r
o

g
ers &

 M
att Jo

nes
98 

M
usic M

o
o

d
 W

heel – e
ar-b

ased
 interfaces fo

r M
o

b
ile M

usic d
evices 

a
nd

reja a
nd

ric, pierre-lo
uis x

ech
 

 
 

 

100 2
n

d M
o

b
ile

 M
u

siC
 W

o
r

k
sh

o
p 2005 in

 a
sso

C
ia

tio
n

 W
ith

 n
iM

e
 2005 va

n
C

o
u

v
e

r
, C

a
n

a
d

a
 

102 pa
pe

r
s

 
lo

catio
n33: e

nvisio
ning

 po
st ipo

d
alyp

tic M
o

b
ile M

usic 
W

illiam
 C

arter and
 leslie s. liu 

104  fro
m

 calling
 a clo

ud
 to

 find
ing

 the m
issing

 track: a
rtistic ap

p
ro

aches to
 m

o
b

ile m
usic 

frauke b
ehrend

t 

105 in
te

r
a

C
tiv

e
 po

ste
r

 
 

M
o

b
ile u

ser-interface fo
r M

usic 
takuya yam

auchi,to
ru iw

atake
106 solarcoustics:C

o
n

n
eC

t 
M

org
an b

arnard
 

 
 

 

108 1
st M

o
b

ile
 M

u
siC

 W
o

r
k

sh
o

p 2004 v
ik

to
r

ia
 in

stitu
te

 g
ö

te
b

o
r

g
, sW

e
d

e
n

 
110 in

v
ite

d
 pr

e
se

n
ta

tio
n

s 
 

tuna
 

 
a

rianna b
asso

li 
111 

W
alkm

an b
usting

 
 

g
id

eo
n d

’a
rcang

elo
112  so

n
iC

 C
ity                   

lalya g
aye

114 tg
ard

en: W
earab

le instrum
ents, e

m
b

o
d

ied
 interactio

n and
 a

ug
m

ented
 physicality 

C
hris salter, Jo

el r
yan

116 M
alleab

le M
o

b
ile M

usic 
a

tau tanaka
117 so

und
 pryer: truly m

o
b

ile jo
int m

usic listening
 

M
attias ö

sterg
ren, o

skar Juhlin

118 po
ste

r
s 

 
M

o
b

ile p
ho

ne m
usic. so

und
 a

rt and
 ‘m

o
b

ile d
evices’ 

frauke b
ehrend

t
120 the intellig

ent street  
h

enrik lö
rstad

, M
ark d

’inverno
, Jo

hn e
aco

tt
121 to

 listen to
 C

hina fo
r o

ne M
o

nth W
itho

ut sp
eaking

 
d

avid
e d

i saro
, k

risty trinier
 

 
 

 

122 a
ckno

w
led

g
em

ents

6 
fo

r
e

w
o

r
d

 lo
o

king
 b

ack at five Years o
f the m

m
w

frauke b
ehrend

t
lalya g

aye
a

tau t anaka

Intro
d

uctio
n  

 
 

 

it started
 w

ith tw
o

 co
nferences in 2003. a

t u
b

ico
m

p
 

2003 in n
o

tting
ham

, u
k

, in the sam
e d

em
o

 ro
o

m
 

w
ere tw

o
 m

usic d
em

o
s: a

rianna b
asso

li’s no
w

 leg
-

end
ary tuna

, and
 a

tau tanaka’s M
alleab

le M
o

b
ile 

M
usic. they lo

o
ked

 at the im
p

licatio
ns o

f ub
iq

ui-
to

us co
m

p
uting

 techno
lo

g
y o

n m
usic co

nsum
p

tio
n 

and
 creatio

n. a
ro

und
 the sam

e tim
e in paris, lalya 

g
aye and

 r
am

ia M
azé’s so

nic C
ity w

as p
resented

 
at the u

ist co
nference, lo

o
king

 at w
ays that the ur-

b
an enviro

nm
ent co

uld
 b

eco
m

e an inp
ut to

 a p
o

r-
tab

le g
enerative m

usic system
. a

 kind
 o

f co
m

m
unity 

em
erg

ed
 in em

ail d
iscussio

n afterw
ard

s sharing
 the 

id
ea that the techno

lo
g

ies p
resented

 in scientific 
co

nferences co
uld

 b
e harnessed

 fo
r m

usical m
eans. 

this all to
o

k p
lace b

efo
re the co

m
m

ercial intro
-

d
uctio

n o
f W

alkm
an-b

rand
ed

 m
o

b
ile p

ho
nes and

 
a

p
p

le’s ipho
ne p

ut m
o

b
iles and

 m
usic in the p

ub
lic 

co
nscio

usness. in the m
id

st o
f rap

id
 co

m
m

ercial and
 

co
nsum

er takeup
, it is the fo

cus o
n creativity that 

m
akes the M

o
b

ile M
usic W

o
rksho

p
 (M

M
W

) sp
ecial, 

and
 g

ives it co
ntinuing

 relevance.

first m
m

W
  - g

ö
teb

o
rg

 
 

 

the initial co
ntact m

ad
e at u

b
ico

m
p

 and
 u

ist led
 

to
 co

ntinued
 exchang

e and
 d

iscussio
ns ab

o
ut p

o
-

tential co
llab

o
rative p

ro
jects, culm

inating
 in the id

ea 
b

y lalya’s d
o

cto
ral sup

erviso
r, lars e

rik h
o

lm
q

uist, 
to

 o
rg

anize a w
o

rksho
p

. the id
ea w

as to
 b

ring
 to

-
g

ether the research a
rianna w

as co
nd

ucting
 at M

e-
d

ialab
 e

uro
p

e, that a
tau w

as d
o

ing
 at so

ny C
sl 

paris, and
 that lalya w

as d
o

ing
 at the v

ikto
ria insti-

tute, and
 to

 o
p

en thing
s up

 to
 the research co

m
m

u-
nity at larg

e, and
 to

 m
ake ties w

ith ind
ustry. u

nd
er 

lars e
rik’s initiative, the first W

o
rksho

p
 o

n M
o

b
ile 

M
usic techno

lo
g

ies to
o

k p
lace o

n the 10th and
 11th 

o
f June, 2004 in g

o
teb

o
rg

, sw
ed

en.

the first w
o

rksho
p

 w
as a sco

p
ing

 event, an event to
 

b
ring

 to
g

ether the b
eg

inning
s o

f a yo
ung

 co
m

m
u-

nity and
 to

 d
efine a new

 research field
. it is interest-

ing
 to

 no
te that the d

ate o
f the first M

M
W

 p
reced

ed
 

the e
uro

p
ean launch o

f a
p

p
le’s itunes M

usic sto
re 

b
y 5 d

ays! d
o

w
nlo

ad
ab

le m
usic w

as as yet far fro
m

 
b

eing
 a co

m
m

ercially viab
le reality. n

ap
ster had

 al-
read

y b
een shut d

o
w

n, b
ut k

azaa w
as still the p

re-
d

o
m

inant p
eer-to

-p
eer file sharing

 system
. it w

as in 
this co

ntext that the first w
o

rksho
p

 so
ug

ht to
 situate 

the p
lace o

f m
usic in the land

scap
e o

f rap
id

ly d
evel-

o
p

ing
 m

o
b

ile co
m

p
uting

 techno
lo

g
ies.

fro
m

 lalya’s no
tes o

f the first w
o

rksho
p

:
M

o
b

ile m
usic is a new

 m
ed

ia relying
 o

n the use o
f 

m
o

b
ile co

m
p

uting
. This m

ed
ia is characterised

 b
y 

a tensio
n b

etw
een p

lace and
 m

usic creatio
n, listen-

ing
 o

r sharing
. This tensio

n is created
 b

y its m
o

b
ile 

nature and
 results fro

m
 the fact that m

o
b

ile m
usic 

d
evices can b

e used
 anyw

here b
ut at the sam

e tim
e 

have an aw
areness o

f p
lace. W

hen b
eco

m
ing

 m
o

-
b

ile, the m
ed

ia is d
isp

laced
 fro

m
 a p

articular lo
ca-

tio
n to

 the m
o

vem
ents o

f a p
articular user, p

ro
vid

-
ing

 a so
und

track to
 her life as the So

ny W
alkm

an™
 

o
nce d

id
, b

ut w
ith ad

d
itio

nal p
ro

p
erties such as 

netw
o

rking
 cap

ab
ilities (enab

ling
 m

usic sharing
 w

ith 
strang

ers in p
ub

lic sp
ace), o

r co
ntext-aw

areness (en-
ab

ling
 certain fo

rm
s o

f m
o

b
ile m

usic m
aking

).

the first w
o

rksho
p

 had
 an o

p
en call, and

 attracted
 

fifteen p
articip

ants. a
sid

e fro
m

 the p
ro

jects alread
y 

m
entio

ned
, no

tab
le co

ntrib
utio

ns cam
e fro

m
 M

at-
tias ö

sterg
ren in w

hat is to
 this d

ay the o
nly w

o
rking

 
car-o

riented
 system

 p
resented

 at the w
o

rksho
p

s, 
C

hris salter’s co
ntrib

utio
n o

n no
tio

ns o
f p

lay, and
 a 

p
o

ster o
n m

o
b

ile so
und

 art b
y frauke b

ehrend
t w

ho
 

w
as to

 g
o

 o
n to

 o
rg

anize the 3rd
 w

o
rksho

p
. sum

-
m

aries fro
m

 these and
 o

ther p
ro

jects ap
p

ear later in 
this catalo

g
ue.

2nd
 m

m
W

 - Vanco
uver 

 
 

the seco
nd

 w
o

rksho
p

 w
as o

rg
anised

 in M
ay 2005 

as p
art o

f the n
iM

e
 2005 co

nference in vanco
uver, 

C
anad

a. b
y no

w
, the co

m
m

unity w
as b

etter d
efined

, 
and

 the w
o

rksho
p

 tim
e w

as shared
 b

etw
een p

resen-
tatio

ns o
f new

 p
ro

jects, d
em

o
s, in d

ep
th-d

iscussio
ns 

and
 hand

s-o
n b

rainsto
rm

ing
 activities. it attracted

 
18 external p

articip
ants.

presented
 p

ro
jects rang

ed
 fro

m
 so

larco
ustics, a d

e-
vice that enab

led
 its user to

 m
anip

ulate so
und

s and
 

create m
usic b

ased
 o

n am
b

ient lig
hting

 co
nd

itio
ns, 

to
 a m

o
b

ile user-interface p
latfo

rm
 fo

r m
o

b
ile m

usic 
m

aking
 b

ased
 o

n a p
erso

nal area netw
o

rk (pa
n

), to
 

lo
catio

n33, a p
ro

ject that transfo
rm

ed
 m

usic alb
um

s 

into
 narratives sp

read
 acro

ss g
eo

g
rap

hical sp
ace. 

o
ther p

resentatio
ns reflected

 o
n artistic ap

p
ro

aches 
to

 m
o

b
ile m

usic and
 so

cio
-cultural im

p
acts o

f m
o

-
b

ility, m
usic co

nsum
p

tio
n and

 urb
an culture.

this ed
itio

n o
f the w

o
rksho

p
 includ

ed
 hand

s-o
n ac-

tivities that fo
cused

 o
n “b

o
d

ysto
rm

ing
” o

f m
o

b
ile 

m
usic ap

p
licatio

ns and
 scenario

s. W
ith this m

etho
d

 
o

f structured
 b

rainsto
rm

ing
, p

articip
ants exp

lo
red

 
vario

us m
o

b
ile m

usic them
es, d

evelo
p

ed
 sim

p
le 

ap
p

licatio
n id

eas, and
 p

hysically enacted
 scenario

s 
o

f use in o
rd

er to
 g

et an em
b

o
d

ied
 und

erstand
ing

 
o

f d
esig

n challeng
es and

 o
p

p
o

rtunities sp
ecific to

 
m

o
b

ile m
usic. e

nacting
 scenario

s stim
ulated

 d
is-

cussio
ns o

n m
o

b
ile w

ays o
f sharing

 and
 p

ro
jecting

 
m

usic in p
ub

lic sp
ace, and

 o
f so

cial m
eaning

 and
 

ad
eq

uacy.

sig
g

rap
h 2005 

 
 

 

the M
o

b
ile M

usic co
m

m
unity b

ro
ad

ened
 its ho

ri-
zo

ns in a
ug

ust o
f that year b

y o
rg

anizing
 a p

anel 
d

iscussio
n o

n u
b

iq
uito

us M
usic at a

C
M

 sig
g

r
a

ph
 

in lo
s a

ng
eles. a

s the larg
est internatio

nal co
nfer-

ence o
n d

ig
ital m

ed
ia and

 em
erg

ing
 techno

lo
g

ies, 
the sig

g
r

a
ph

 p
anel und

ersco
red

 the p
ertinence 

o
f m

o
b

ility and
 m

usical interactio
n to

 a w
id

er field
. 

presentatio
ns includ

ed
 tho

se b
y p

articip
ants o

f the 
first tw

o
 w

o
rksho

p
s, includ

ing
 g

id
eo

n d
’a

rcang
elo

, 
a w

ell kno
w

n a
m

erican rad
io

 jo
urnalist.

W
ith the title “ub

iq
uito

us m
usic,” w

e so
ug

ht to
 

m
aintain the o

p
en-end

ed
 creativity and

 research 
o

rientatio
n o

f the co
m

m
unity, in a tim

e w
hen the 

term
 “m

o
b

ile m
usic” w

as b
eing

 rap
id

ly co
-o

p
ted

 
b

y ind
ustry to

 p
ro

m
o

te use o
f m

o
b

ile p
ho

nes as b
a-

sic M
p3 p

layers. sig
g

rap
h w

as an enviro
nm

ent that 
rep

resented
 the intersectio

n o
f co

nference, festival, 
and

 ind
ustry trad

e sho
w

, at o
nce creative, acad

em
ic, 

and
 co

m
m

ercial.

3rd
 m

m
W

 - b
rig

hto
n 

 
 

the third
 ed

itio
n o

f the w
o

rksho
p

 to
o

k p
lace in 

M
arch 2006 at the u

niversity o
f sussex, b

rig
hto

n, 
u

k
. it g

athered
 nearly 30 p

articip
ants and

 fo
cused

 
o

n the lo
cative m

ed
ia asp

ect o
f m

o
b

ile m
usic. the 

p
ro

g
ram

 co
nsisted

 o
f a keyno

te b
y “pro

fesso
r ipo

d
” 

M
ichael b

ull, critical d
iscussio

ns, hand
s-o

n activities, 
and

 b
reak-o

ut sessio
ns w

here p
articip

ants received
 

feed
b

ack o
n their w

o
rk-in-p

ro
g

ress p
ro

jects. in 

77

th
es

e 
se

ss
io

ns
, u

nc
o

m
p

le
te

d
 y

et
 o

n-
g

o
in

g
 p

ro
je

ct
s 

re
ce

iv
ed

 c
rit

ic
al

 re
vi

ew
 a

nd
 s

up
p

o
rt

 b
y 

p
ee

rs
 in

cl
ud

-
in

g
 a

ta
u,

 l
ar

s 
e

rik
, a

nd
 M

ar
ia

 h
åk

an
ss

o
n.

 p
ro

je
ct

s 
in

cl
ud

ed
 m

o
b

ile
 m

us
ic

 s
ys

te
m

s 
an

d
 e

na
b

lin
g

 te
ch

-
no

lo
g

ie
s,

 in
te

rf
ac

e 
d

es
ig

n,
 a

rt
 p

ie
ce

s,
 a

nd
 p

hi
lo

-
so

p
hi

ca
l a

p
p

ro
ac

he
s 

to
 m

o
b

ile
 m

us
ic

. t
he

 p
ro

je
ct

s 
w

er
e 

g
ro

up
ed

 a
cc

o
rd

in
g

 to
 th

re
e 

ke
y 

th
em

es
: M

o
-

b
ile

 c
o

lla
b

o
ra

tiv
e 

m
us

ic
 m

ak
in

g
, s

o
un

d
sc

ap
es

 &
 

m
o

b
ile

 m
us

ic
 li

st
en

in
g

, h
C

i i
n 

m
o

b
ile

 m
us

ic
 a

nd
 

u
se

s 
o

f m
us

ic
 in

 m
o

b
ile

 s
et

tin
g

.

d
ur

in
g

 a
 h

an
d

s-
o

n 
se

ss
io

n,
 p

ar
tic

ip
an

ts
 g

o
t d

ire
ct

 
ex

p
er

ie
nc

e 
w

ith
 c

ut
tin

g
-e

d
g

e 
m

o
b

ile
 m

us
ic

 a
nd

 
lo

ca
tiv

e 
au

d
io

 te
ch

no
lo

g
y.

 t
he

 tu
to

ria
ls

 w
er

e 
fo

l-
lo

w
ed

 b
y 

b
o

d
ys

to
rm

in
g

 s
es

si
o

ns
 w

he
re

 p
ar

tic
ip

an
ts

 
sk

et
ch

ed
 a

p
p

lic
at

io
n 

id
ea

s 
fo

r m
o

b
ile

 m
us

ic
 u

si
ng

 
th

e 
p

re
se

nt
ed

 te
ch

no
lo

g
y 

as
 w

el
l a

s 
si

m
p

le
 a

ud
io

 
d

ev
ic

es
 a

s 
p

ro
p

s.

n
Im

e
 2

00
6 

 
 

 

li
ke

 it
 h

ad
 a

t s
ig

g
ra

p
h,

 th
e 

M
M

W
 in

 2
00

6 
re

ac
he

d
 

o
ut

 b
ey

o
nd

 th
e 

d
is

ci
p

lin
e 

to
 p

re
se
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-
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p
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he
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he
at

re
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he
 M

us
eu

m
 a

nd
 th

e 
C

ity
. t

he
se

 
se

rv
e 

as
 m

et
ap

ho
rs

 th
ro

ug
h 

w
hi

ch
 w

e 
ca

n 
ar

tic
ul

at
e 

d
iff

er
en

t t
yp

es
 o

f r
el

at
io

ns
 b

et
w

ee
n 

lis
te

ne
r, 

so
un

d
 

an
d

 p
la

ce
. t

he
 M

ob
ile

 M
us

ic
 p

la
ye

r h
as

 b
ee

n 
ch

o-
se

n 
as

 a
n 

ex
am

p
le

 o
f a

 li
st

en
in

g
 c

on
d

iti
on

 th
at

 b
ot

h 
ch

ar
ac

te
ris

es
 a

nd
 tr

av
er

se
s 

th
e 

th
ea

tr
e,

 th
e 

M
us

eu
m

 
an

d
 th

e 
C

ity
 li

st
en

in
g

 a
rc

he
ty

p
es

.
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pe
d

ro
 r

eb
el

o 
is

 a
 c

om
p

os
er

/d
ig

ita
l a

rt
is

t w
or

ki
ng

 
in

 e
le

ct
ro

ac
ou

st
ic

 m
us

ic
, d

ig
ita

l m
ed

ia
 a

nd
 in

st
al

la
-

tio
n.

 h
is

 a
p

p
ro

ac
h 

to
 m

us
ic

 m
ak

in
g

 is
 in

fo
rm

ed
 b

y 
th

e 
us

e 
of

 im
p

ro
vi

sa
tio

n 
an

d
 in

te
rd

is
ci

p
lin

ar
y 

st
ru

c-
tu

re
s.

 h
e 

ha
s 

b
ee

n 
in

vo
lv

ed
 in

 s
ev

er
al

 c
ol

la
b

or
at

iv
e 

p
ro

je
ct

s 
w

ith
 v

is
ua

l a
rt

is
ts

 a
nd

 h
as

 c
re

at
ed

 a
 la

rg
e 

b
od

y 
of

 w
or

k 
ex

p
lo

rin
g

 th
e 

re
la

tio
ns

hi
p

s 
b

et
w

ee
n 

ar
ch

ite
ct

ur
e 

an
d

 m
us

ic
 in

 c
re

at
in

g
 in

te
ra

ct
iv

e 
p

er
fo

r-
m

an
ce

 a
nd

 in
st

al
la

tio
n 

en
vi

ro
nm

en
ts

. t
hi

s 
in

cl
ud

es
 

a 
se

rie
s 

of
 c

om
m

is
si

on
ed

 p
ie

ce
s 

fo
r s

ol
oi

st
s 

an
d

 
liv

e-
el

ec
tr

on
ic

s 
w

hi
ch

 ta
ke

 a
s 

a 
b

as
is

 th
e 

in
te

rp
re

ta
-

tio
n 

of
 s

p
ec

ifi
c 

ac
ou

st
ic

 s
p

ac
es

. i
n 

th
e 

d
uo

 la
ut

 w
ith

 
sa

xo
p

ho
ni

st
 f

ra
nz

is
ka

 s
ch

ro
ed

er
 h

e 
in

ve
st

ig
at

es
 th

e 
ex

te
ns

io
n 

of
 in

te
rf

ac
es

 a
nd

 c
on

tr
ol

 in
 in

te
ra

ct
iv

e 
p

er
-

fo
rm

an
ce

 p
ra

ct
ic

es
. h

is
 e

le
ct

ro
ac

ou
st

ic
 m

us
ic

 is
 fe

a-
tu

re
d

 in
 v

ar
io

us
 C

d
 s

et
s 

(s
on

ic
 C

irc
ui

ts
 iv

, d
is

co
nt

ac
t 

iii
, e

xp
lo

ra
to

ry
 M

us
ic

 fr
om

 p
or

tu
g

al
, a

ri
a

d
a

).
pe

d
ro

 c
on

d
uc

ts
 re

se
ar

ch
 in

 th
e 

fie
ld

 o
f d

ig
ita

l m
ed

ia
, 

in
te

ra
ct

iv
e 

so
un

d
 a

nd
 c

om
p

os
iti

on
. h

is
 w

rit
in

g
s 

re
-

fle
ct

 h
is

 a
p

p
ro

ac
h 

to
 d

es
ig

n 
an

d
 c

om
p

os
iti

on
 b

y 
ar

-
tic

ul
at

in
g

 c
re

at
iv

e 
p

ra
ct

ic
e 

in
 a

 w
id

er
 u

nd
er

st
an

d
in

g
 

of
 c

ul
tu

ra
l t

he
or

y.
pe

d
ro

 h
as

 b
ee

n 
aw

ar
d

ed
 a

 p
hd

 in
 c

om
p

os
iti

on
 fr

om
 

th
e 

u
ni

ve
rs

ity
 o

f e
d

in
b

ur
g

h 
an

d
 is

 c
ur

re
nt

ly
 d

ire
c-

to
r o

f r
es

ea
rc

h 
at

 th
e 

so
ni

c 
a

rt
s 

re
se

ar
ch

 C
en

tr
e,

 
Q

ue
en

’s 
u

ni
ve

rs
ity

 b
el

fa
st

. 
 

 
 

 
 

a
t p

re
se

nt
 M

at
t g

re
en

 is
 p

ar
ta

ki
ng

 in
 a

 p
hd

 s
tu

-
d

en
ts

hi
p

 a
t t

he
 s

on
ic

 a
rt

s 
re

se
ar

ch
 C

en
tr

e 
(s

a
rC

), 
Q

ue
en

’s 
u

ni
ve

rs
ity

, b
el

fa
st

, u
k

. t
hi

s 
re

se
ar

ch
 re

p
-

re
se

nt
s 

a 
p

ar
tn

er
sh

ip
 b

et
w

ee
n 

th
e 

sc
ho

ol
 a

nd
 th

e 
h

ew
le

tt
-p

ac
ka

rd
 M

ed
ia

 la
b

s,
 b

ris
to

l, 
u

k
. t

he
 p

hd
 

re
se

ar
ch

 fo
cu

se
s 

on
 th

e 
si

tu
at

ed
 s

ou
nd

 s
en

si
tiv

e 
sy

s-
te

m
s;

 th
at

 is
 p

er
va

si
ve

 te
ch

no
lo

g
ie

s 
p

os
iti

on
ed

 in
 

sp
ac

e 
th

at
 s

ym
p

at
hi

ze
 w

ith
 th

e 
su

rr
ou

nd
in

g
 s

ou
nd

 
fie

ld
 a

s 
a 

m
ea

ns
 to

 u
nd

er
st

an
d

, p
re

se
rv

e,
 d

ev
el

op
 

or
 d

is
to

rt
 o

ur
 s

on
ic

 e
xp

er
ie

nc
es

 w
ith

in
 c

er
ta

in
 p

la
ce

s.
a

s 
p

ar
t o

f, 
or

 s
ep

ar
at

e 
to

, h
is

 s
tu

d
ie

s 
M

at
t g

re
en

 h
as

 
p

ar
ta

ke
n 

in
 s

ev
er

al
 s

ou
nd

 a
rt

 c
om

m
is

si
on

s.
 t

he
se

 in
-

cl
ud

e 
a 

p
er

m
an

en
t i

nt
er

ac
tiv

e 
so

ni
c 

en
tr

an
ce

 s
p

ac
e 

in
 th

e 
pe

rt
h 

C
on

ce
rt

 h
al

l, 
sc

ot
la

nd
, u

k
 (2

00
5)

 a
nd

 a
 

p
er

va
si

ve
 n

et
w

or
ke

d
 e

xp
lo

ra
tio

n 
at

 th
e 

fu
tu

re
 s

on
ic

 
fe

st
iv

al
, M

an
ch

es
te

r, 
u

k
 (2

00
6)

 ti
tle

d
 ‘b

um
p

!’
. v

er
y 

re
ce

nt
ly

 h
is

 p
ro

p
os

al
 “

in
 h

ea
r, 

o
ut

 th
er

e”
 w

as
 s

e-
le

ct
ed

 fo
r t

he
 in

cl
us

iv
a.

ne
t l

oc
at

iv
e 

m
ed

ia
 w

or
ks

ho
p

 
(2

00
8)

 h
el

d
 a

t t
he

 M
ed

ia
la

b
-p

ra
d

o 
in

 M
ad

rid
, s

p
ai

n.

fl
or

ia
n 

h
ol

le
rw

eg
er

 w
as

 b
or

n 
in

 1
98

0 
in

 l
in

z,
 a

us
-

tr
ia

. h
e 

w
or

ks
 a

s 
a 

so
un

d
 a

rt
is

t, 
p

ro
g

ra
m

m
er

, s
ou

nd
 

en
g

in
ee

r, 
an

d
 p

er
fo

rm
er

 a
nd

 h
as

 p
er

fo
rm

ed
 h

is
 o

w
n 

p
ie

ce
s 

as
 w

el
l a

s 
co

lla
b

or
at

iv
e 

w
or

ks
 w

ith
 ‘p

d
~

g
ra

z’
 

an
d

 o
th

er
s 

in
 th

e 
u

ni
te

d
 s

ta
te

s,
 C

an
ad

a,
 a

nd
 v

ar
io

us
 

co
un

tr
ie

s 
ac

ro
ss

 e
ur

op
e.

 f
lo

ria
n 

ha
s 

st
ud

ie
d

 e
le

c-
tr

on
ic

 a
nd

 c
om

p
ut

er
 m

us
ic

 in
 a

us
tr

ia
, C

al
ifo

rn
ia

, a
nd

 
cu

rr
en

tly
 a

t t
he

 s
on

ic
 a

rt
s 

re
se

ar
ch

 C
en

tr
e 

in
 b

el
fa

st
, 

n
or

th
er

n 
ire

la
nd

, w
he

re
 h

e 
is

 in
ve

st
ig

at
in

g
 s

tr
at

eg
ie

s 
fo

r t
he

 d
es

ig
n 

of
 s

oc
ia

l l
is

te
ni

ng
 e

nv
iro

nm
en

ts
.
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so
m

e 
c

ha
lle

ng
es

 r
el

at
ed

 t
o

 m
us

ic
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nd
 

m
o

ve
m

en
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 m

o
b

ile
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us
ic

 t
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hn
o

lo
g

y 

a
le
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nd
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ef
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m
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a
b
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r

a
c
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o
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ile

 m
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o
lo

g
y 

o
p
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s 

m
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y 
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w
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p
p

o
r-
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ni
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s 

in
 t
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m

s 
o

f l
o

ca
tio

n-
aw

ar
e 

sy
st

em
s,

 s
o

ci
al

 
in

te
ra

ct
io

n 
et

c.
, b

ut
 w

e 
sh

o
ul

d
 n

o
t 

fo
rg

et
 t

ha
t 

m
an

y 
ch

al
le

ng
es

 fa
ce

d
 in

 ”
im

m
o

b
ile

” 
m

us
ic

 t
ec

hn
o

lo
g

y 
re

se
ar

ch
 a

re
 a

ls
o

 a
p

p
ar

en
t 

in
 m

o
b

ile
 c

o
m

p
ut

in
g

. 
th

is
 p

ap
er

 p
re

se
nt

s 
an

 o
ve

rv
ie

w
 o

f s
o

m
e 

ch
al

le
ng

-
es

 re
la

te
d

 t
o

 t
he

 d
es

ig
n 

o
f a

ct
io

n-
so

un
d
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la

tio
n-

sh
ip

s 
an

d
 m

us
ic

-m
o

ve
m

en
t 

co
rr
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p

o
nd

en
ce

s,
 a

nd
 

su
g

g
es

ts
 h

o
w

 t
he

se
 c

an
 b

e 
st

ud
ie

d
 a

nd
 t

es
te

d
 in

 
m

o
b

ile
 d

ev
ic
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. 

b
Io

 
 

 
 

 

a
le

xa
nd

er
 r

ef
su

m
 J

en
se

ni
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 (b
a

, M
a
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, p
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 re
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ic
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n 

w
o
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-

in
g
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el
d

s 
o

f e
m

b
o

d
ie

d
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ic

 c
o

g
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tio
n 
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d
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w
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rf
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r 

m
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ic
al

 e
xp
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ss
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n 
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e
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t 
th
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u
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 o
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o
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t 
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n
o
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n 

a
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d
em
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o

f M
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ic
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e 
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ie

d
 p

hy
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o

rm
at
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s,

 m
at

h-
em

at
ic

s,
 m

us
ic

o
lo

g
y,

 m
us

ic
 p

er
fo

rm
an

ce
 a

nd
 m

us
ic

 
te

ch
no

lo
g

y 
at

 t
he

 u
ni

ve
rs

ity
 o

f o
sl

o
 a

nd
 C
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lm

er
s 
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st

itu
te

 o
f t

ec
hn

o
lo

g
y,
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nd
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 b
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a 
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si
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g
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-
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ch
er
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t 

u
C

 b
er
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le

y 
an

d
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2008 pa

p
e

r
s

c
aressing

 the skin: m
o

b
ile d

evices and
 

b
o

d
ily eng

ag
em

ent 
 

 

franziska schro
ed

er

a
b

str
a

c
t  

 
 

 

this text exam
ines m

o
b

ile d
evices b

y lo
o

king
 at the 

tactile interactio
n o

f the hum
an b

o
d

y w
ith the tech-

no
lo

g
ical d

evice. i sho
w

 that the b
o

d
y is rend

ered
 

p
erfo

rm
ative b

y eng
ag

ing
 w

ith a d
evice and

 i d
raw

 
o

n a p
erfo

rm
er’s interactio

n w
ith a m

usical instru-
m

ent to
 sup

p
o

rt this arg
um

ent. this tactile interac-
tio

n also
 exp

o
ses the tensio

n b
etw

een the b
o

d
ily 

intim
ate, as exp

erienced
 thro

ug
h the skin, and

 the 
m

o
re d

istant, as rep
resented

 b
y the techno

lo
g

i-
cal d

evice. i arg
ue that recent d

esig
n aesthetics are 

d
riven b

y the urg
e to

 b
ring

 the d
evice clo

ser to
 the 

b
o

d
ily intim

ate, clo
ser to

 the skin.

i sho
w

 that the co
m

p
lexities o

f the hum
an to

uch as 
fro

nted
 b

y the skin that allo
w

 the hum
an b

o
d

y to
 

navig
ate the w

o
rld

 in intricate w
ays b

eco
m

e cen-
tral to

 these d
esig

n aesthetics. fo
r this arg

um
ent 

i exam
ine to

uch b
y lo

o
king

 clo
sely at the skin and

 
at the w

ays that the skin has b
een und

ersto
o

d
 o

ver 
several centuries. the skin w

ill b
e exam

ined
 w

ith 
view

 to
 its essential p

o
sitio

n to
 the p

ercep
tio

n o
f 

self, aid
ed

 b
y the p

sycho
-analytical interp

retatio
n 

d
evelo

p
ed

 b
y d

aniel a
nzieu. it w

ill b
eco

m
e clear 

that, histo
rically, the skin w

as m
ainly seen as a co

v-
ering

 that kep
t the b

o
d

y to
g

ether. it w
as then ex-

p
o

sed
 in the M

ed
ieval p

erio
d

 as an o
rg

an o
f inter-

chang
e, m

o
re akin to

 a p
erm

eab
le m

em
b

rane. W
ith 

the release o
f the tab

o
o

 o
f cutting

 the skin in the 
e

uro
p

ean r
enaissance the p

ercep
tio

n o
f the skin 

alters im
m

ensely, and
 the skin is finally exp

o
sed

 as 
an entire enviro

nm
ent, as a m

eeting
 p

lace fo
r the 

o
ther senses.

in this p
ap

er i hig
hlig

ht that the m
ulti-to

uch inter-
faces o

f recent m
o

b
ile d

evices allo
w

 fo
r the m

ulti-
p

lying
 functio

ns o
f the skin to

 co
m

e into
 b

eing
 b

y 
eng

ag
ing

 the b
o

d
y in vario

us g
estural m

o
ves, b

y 
p

ro
vid

ing
 co

nd
itio

ns fo
r p

articip
atio

n, rather than 
b

y sim
p

ly p
resenting

 functio
ns o

f co
ntro

l that are 
still hig

hly characteristic o
f m

any d
esig

n aesthetics. 

b
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franziska schro
ed

er is a p
erfo

rm
er o

f saxo
p

ho
ne 

and
 live-electro

nic m
usic, an im

p
ro

viser and
 theo

-
rist. she is the fo

und
er o

f the d
ig

ital m
ed

ia co
llec-

tive l a u t  w
ith co

m
p

o
ser/p

ianist ped
ro

 r
eb

elo
.

franziska p
lays in the free im

p
ro

visatio
n trio

 “faint” 
w

ith p
ercussio

nist steve d
avis and

 p
ianist ped

ro
 

r
eb

elo
. the trio

 has recently released
 their first re-

co
rd

ing
 o

n the C
reative so

urce r
eco

rd
ing

s lab
el.

 
in 2006 franziska w

as aw
ard

ed
 her phd

 b
y the 

scho
o

l o
f a

rts, C
ulture and

 e
nviro

nm
ent at the u

ni-
versity o

f e
d

inb
urg

h, u
k

. h
er current research in-

terests includ
e the intersectio

n o
f p

hilo
so

p
hy and

 
p

erfo
rm

ance in techno
lo

g
y-info

rm
ed

 enviro
nm

ents, 
in p

articular the ro
le o

f the b
o

d
y in the ag

e o
f tech-

no
lo

g
ical chang

e. franziska has w
ritten fo

r m
any in-

ternatio
nal jo

urnals. she has g
uest-ed

ited
 a d

o
ub

le 
issue fo

r the C
o

ntem
p

o
rary M

usic r
eview

 Jo
urnal 

(r
o

utled
g

e) and
 is o

n the ed
ito

rial b
o

ard
 fo

r the 
a

r
ia

d
a

 (a
d

vanced
 r

esearch in a
esthetics in the 

d
ig

ital a
rts) o

nline jo
urnal, u

k
.

 
franziska p

erfo
rm

s w
ith im

p
ro

visers fro
m

 the u
k

 
and

 e
uro

p
e in actual and

 virtual w
o

rld
s. she lead

s 
an avatarist existence in seco

nd
life.

 
since a

p
ril 2007 franziska has b

een b
ased

 at the 
so

nic a
rts r

esearch C
entre in b

elfast stud
ying

 r
eal-

t
im

e perfo
rm

ance in v
irtual W

o
rld

s. she is fund
ed

 
b

y the u
k

’s a
rts and

 h
um

anities r
esearch C

o
uncil 

fello
w

ship
 schem

e.
http

://w
w

w
.lautnet.net

Z
ak

az
ka

:  
80
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  c
is

lo
 a

rc
hu

: 2
   

 s
tr

an
a:

 A

C M

Y K



m
o

G
m

i:
 m

o
b

ile
 G

es
tu

re
 m

us
ic

 i
ns

tr
um
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d
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, g
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d
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a
b
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a
c
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th
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M
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 t
ha

t 
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p
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re
s 

w
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s 
o

f e
na

b
lin

g
 

th
e 

m
o

b
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 p
ho
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 t

o
 b
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o

m
e 

a 
m

us
ic

al
 in

st
ru

m
en

t 
fo

r 
na

ïv
e 

us
er

s.
 u

si
ng

 t
he

 3
 d

im
en

si
o

na
l a

cc
el

er
-

o
m

et
er

 o
n 

th
e 

n
o

ki
a 

n
95

 u
se

rs
 c

an
 re

co
rd

 m
us

i-
ca

l p
ie

ce
s 

us
in

g
 p

hy
si

ca
l g

es
tu

re
s.

 W
e 

d
ev

el
o

p
ed

 
an

 a
p

p
lic

at
io

n 
th

at
 a

llo
w

ed
 t

he
m

 t
o

 s
el

ec
t 

o
ne

 t
o

 
th

re
e 

m
us

ic
al

 in
st

ru
m

en
ts

 a
nd

 c
re

at
e 

m
us

ic
 w

ith
 

th
em

. a
n 

ad
d

iti
o

na
l a

p
p

lic
at

io
n 

le
ts

 u
se

rs
 p

la
y 

a 
d

ru
m

-s
et

. t
hi

s 
in

iti
al

 s
tu

d
y 

ex
p

lo
re

s 
w

hi
ch

 a
cc

el
er

-
o

m
et

er
 a

xi
s 

m
ap

p
in

g
 m

o
d

el
 is

 p
re

fe
rr

ed
 b

y 
us

er
s.

 
d

o
 t

he
y 

p
re

fe
r 

a 
m

o
d

el
 in

 w
hi

ch
 e

ac
h 

o
f t

he
 m

o
tio

n 
ax

es
 a

re
 m

ap
p

ed
 t

o
 a

 d
iff

er
en

t 
in

st
ru

m
en

t 
o

r 
o

ne
 in

 
w

hi
ch

 t
he

 m
o

tio
n 

af
fe

ct
s 

vo
lu

m
e,

 p
itc

h 
an

d
 a

tt
ac

k 
o

f a
 s

in
g

le
 in

st
ru

m
en

t.
 r

es
ul

ts
 s

ho
w

 t
ha

t 
su

b
je

ct
s 

p
re

fe
rr

ed
 t

he
 t

hr
ee

 a
xi

s 
m

o
d

el
 in

 w
hi

ch
 e

ve
ry

 a
xi

s 
is

 
m

ap
p

ed
 t

o
 a

 d
iff

er
en

t 
d

im
en

si
o

n 
o

f m
us

ic
 g

en
er

a-
tio

n 
(a

tt
ac

k,
 a

m
p

lit
ud

e,
 a

nd
 p

itc
h)

. t
hi

s 
m

ap
p

in
g

 
w

as
 d

ee
m

ed
 b

et
te

r 
b

y 
su

b
je

ct
s 

o
ve

r 
si

m
p

le
r 

o
r 

m
o

re
 c

o
m

p
lic

at
ed

 m
ap

p
in

g
 m

o
d

el
s 

in
 t

hr
ee

 o
f fi

ve
 

d
im

en
si

o
ns

 (e
as

ie
r 

to
 le

ar
n,

 p
ro

d
uc

es
 ‘’

ni
ce

r’’
 m

u-
si

c,
 a

nd
 in

 h
o

w
 e

as
y 

it 
is

 t
o

 u
nd

er
st

an
d

 t
he

 re
la

tio
n-

sh
ip

 b
et

w
ee

n 
g

es
tu

re
s 

p
er

fo
rm

ed
 a

nd
 t

he
 m

us
ic

 
th

at
 is

 s
ub

se
q

ue
nt

ly
 g

en
er

at
ed

).

b
Io

 
 

 
 

 

a
m

no
n 

d
ek

el
 t

hr
iv

es
 a

t 
th

e 
in

te
rs

ec
tio

n 
p

o
in

t 
o

f 
fo

ur
 d

is
ci

p
lin

es
: r

es
ea

rc
h 

in
 n

o
ve

l h
um

an
 c

o
m

p
ut

er
 

in
te

ra
ct

io
n,

 in
fo

rm
at

io
n 

te
ch

no
lo

g
y,

 d
ig

ita
l m

ed
ia

 
an

d
 u

ni
ve

rs
ity

 le
ve

l l
ec

tu
rin

g
. t

he
 t

w
en

ty
 fi

ve
 y

ea
rs

 
si

nc
e 

a
m

no
n 

p
ro

g
ra

m
m

ed
 h

is
 fi

rs
t 

co
m

p
ut

er
 (a

 Z
x

-
80

) h
av

e 
b

ee
n 

sp
en

t 
b

y 
hi

m
 in

 s
tu

d
yi

ng
 c

o
m

p
ut

er
 

sc
ie

nc
e,

 b
ei

ng
 a

n 
a

ir 
tr

af
fic

 C
o

nt
ro

lle
r, 

g
et

tin
g

 a
 

b
a

 a
nd

 a
n 

M
a

 d
eg

re
e 

in
 c

o
g

ni
tiv

e 
 p

sy
ch

o
lo

g
y,

  a
n 

M
ps

 d
eg

re
e 

in
 in

te
ra

ct
iv

e 
te

le
co

m
m

un
ic

at
io

ns
, 

p
ro

d
uc

in
g

 a
w

ar
d

 w
in

ni
ng

 a
nd

 p
ul

itz
er

 n
o

m
in

at
ed

 
w

eb
 s

ite
s,

 d
es

ig
ni

ng
 a

nd
 d

ev
el

o
p

in
g

 d
es

kt
o

p
 a

nd
 

w
eb

 b
as

ed
 a

p
p

lic
at

io
ns

, d
ev

el
o

p
in

g
 in

te
ra

ct
iv

e 
d

ig
-

ita
l a

rt
 in

st
al

la
tio

ns
, t

ea
ch

in
g

, i
nd

us
tr

y 
co

ns
ul

tin
g

, 
co

-f
o

un
d

in
g

 a
n 

a
o

l 
fu

nd
ed

 in
te

rn
et

 s
ta

rt
up

 (e
ar

th
-

no
is

e.
co

m
) w

hi
ch

 w
as

 a
 p

io
ne

er
 in

 v
id

eo
 s

ha
rin

g
 

(5
 y

ea
rs

 t
o

o
 e

ar
ly

!)
, a

nd
 a

s 
o

f 2
00

5,
 w

o
rk

in
g

 o
n 

hi
s 

ph
d

 in
 C

o
m

p
ut

er
 s

ci
en

ce
 (f

o
cu

si
ng

 o
n 

m
er

g
in

g
 t

he
 

p
hy

si
ca

l w
o

rld
 w

ith
 t

he
 w

o
rld

 o
f d

ig
ita

l i
nf

o
rm

at
io

n 
ne

tw
o

rk
s)

.
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d
evelop

m
ents and

 c
halleng

es turning
 m

o-
b

ile phones into G
eneric m

usic perform
ance 

p
latfo

rm
s 

 
 

 

g
eorg

 essl, g
e W

ang
, M

ichael rohs

a
b

str
a

c
t  

 
 

 

there has b
een an ong

oing
 effort to turn m

ob
ile 

p
hones into g

eneric p
latform

s or m
usical exp

ression. 
b

y g
eneric w

e m
ean useab

le in a w
id

e rang
e of ex-

p
ressive setting

s, w
here the enab

ling
 technolog

y has 
m

inim
al influence on the core artistic exp

ression itself. 
W

e d
escrib

e w
hat has b

een achieved
 so far and

 out-
line a num

b
er of op

en challeng
es.

b
Io

 
 

 
 

 

g
eorg

 essl is a senior research scientist at the 
d

eutsche telekom
 lab

oratories at the technical u
ni-

versity of b
erlin in g

erm
any d

oing
 research in hum

an 
com

p
uter interaction (m

ob
ile interactions, tang

ib
le 

&
 p

hysical interactions) and
 sound

 synthesis (p
hysical 

and
 m

athem
atical m

od
els). b

efore com
ing

 to b
er-

lin, he w
orked

 as a p
ost-d

octoral researcher at M
it’s 

M
ed

ialab
 europ

e w
ith sile o

’M
od

hrain on tang
ib

le 
interactions. peb

b
leb

ox, a tactile interface for sonic 
p

erform
ance joint w

ith sile o
’M

od
hrain and

 a
nd

y 
b

rad
y w

as invited
 to the touch M

e exhib
ition at vic-

toria and
 a

lb
ert M

useum
, lond

on in 2005. W
hile at 

M
ed

ia lab
 europ

e, he p
articip

ated
 in the enactive eu-

rop
ean n

etw
ork of excellence, w

hich stud
ies the role 

of action in interaction d
esig

n. b
etw

een 2002-2003 i 
w

as a
ssistant professor in C

om
p

uter and
 inform

ation 
science and

 eng
ineering

 at the u
niversity of florid

a, 
w

here he taug
ht sig

nal p
rocessing

 and
 synthesis of 

sound
 and

 d
ig

ital p
rod

uction. h
e g

ot m
y ph.d

. in 
C

om
p

uter science from
 princeton u

niversity in 2002 
w

orking
 w

ith perry C
ook on p

hysical sim
ulation of 

m
usical instrum

ents. h
e is a m

em
b

er of the ieee, 
the a

coustical society of a
m

erica (a
sa

), the interna-
tional C

om
p

uter M
usic a

ssociation (iC
M

a
), and

 the 
a

m
erican M

athem
atical society (a

M
s). h

e has b
een 

technical chair for the international C
om

p
uter M

usic 
C

onference in 2004 and
 2006. C

urrently he serve as 
research C

oord
inator of the international C

om
p

uter 
M

usic a
ssociation.

 g
e W

ang
 received

 his b
.s. in C

om
p

uter science in 
2000 from

 d
uke u

niversity, phd
 (soon) in C

om
p

uter 
science (ad

visor perry C
ook) in 2008 from

 princeton 

u
niversity, and

 is currently an assistant p
rofessor at 

stanford
 u

niversity in the C
enter for C

om
p

uter re-
search in M

usic and
 a

coustics (C
C

rM
a

). h
is research 

interests includ
e interactive softw

are system
s (of all 

sizes) for com
p

uter m
usic, p

rog
ram

m
ing

 lang
uag

-
es, sound

 synthesis and
 analysis, m

usic inform
ation 

retrieval, new
 p

erform
ance ensem

b
les (e.g

., lap
top

 
orchestra) and

 p
arad

ig
m

s (e.g
., live cod

ing
), visual-

ization, interfaces for hum
an-com

p
uter interaction, in-

teractive aud
io over netw

orks, and
 m

ethod
olog

ies for 
ed

ucation at the intersection of com
p

uter science and
 

m
usic. g

e is the chief architect of the C
huck

 aud
io

 
p

rog
ram

m
ing

 lang
uag

e and
 the a

ud
icle environm

ent. 
h

e w
as a found

ing
 d

evelop
er and

 co-d
irector of the 

princeton lap
top

 o
rchestra (plo

rk), the found
er and

 
d

irector of the stanford
 lap

top
 o

rchestra (slo
rk), 

and
 a co-creator of the ta

pestrea
 sound

 d
esig

n 
environm

ent. g
e com

p
oses and

 p
erform

s via vari-
ous electro-acoustic and

 com
p

uter-m
ed

iated
 m

eans, 
includ

ing
 w

ith plo
rk/slo

rk, w
ith perry as a live cod

-
ing

 d
uo, and

 w
ith princeton g

rad
uate stud

ent and
 

com
rad

e reb
ecca fieb

rink in a d
uo exp

loring
 new

 
p

erform
ance p

arad
ig

m
s, cool aud

io softw
are, and

 
g

reat food
.

M
ichael rohs is a senior research scientist w

ith 
d

eutsche telekom
 lab

oratories at tu
 b

erlin. h
is re-

search interests are in m
ob

ile and
 p

ervasive interac-
tion and

 com
p

rise interfaces at d
ifferent scales, rang

-
ing

 from
 hand

held
 d

evice screens to larg
e p

ub
lic 

d
isp

lays, the integ
ration of p

hysical and
 virtual asp

ects 
of the user’s environm

ent, and
 sensor-b

ased
 m

ob
ile 

interaction. h
is research currently focuses on sm

all-
d

isp
lay interaction, in p

articular navig
ation and

 visu-
alization techniq

ues for sp
atially aw

are d
isp

lays. a
n 

exam
p

le is using
 cam

era p
hones as m

ag
ic lenses for 

larg
e-scale p

ap
er m

ap
s in ord

er to overlay p
ersonal-

ized
, up

-to-d
ate inform

ation. a
s p

art of his d
octoral 

d
issertation he d

evelop
ed

 cam
era-b

ased
 interaction 

techniq
ues for m

ob
ile d

evices, like op
tical flow

 con-
trol for larg

e p
ub

lic d
isp

lays and
 a m

arker recog
nition 

system
 for cam

era p
hones that uses d

evice orienta-
tion as an inp

ut p
aram

eter. h
is hom

ep
ag

e is availab
le 

at http://w
w

w
.deutsche-telekom

-laboratories.de/~
rohs

 
 

 
 

 
 

 
 

 
 

 
2008 pa

p
e

r
s 

 11
14 

2008 pa
p

e
r

s

r
eal-tim

e synaesthetic so
nifi

catio
n o

f 
traveling

 land
scap

es 
 

 

t
im

 po
hle, peter k

nees

a
b

str
a

c
t  

 
 

 

W
hen traveling

 o
n a train, m

any p
eo

p
le enjo

y lo
o

k-
ing

 o
ut o

f the w
ind

o
w

 at the land
scap

e p
assing

 b
y. 

W
e p

resent an ap
p

licatio
n that translates the p

er-
ceived

 m
o

vem
ent o

f the land
scap

e and
 o

ther o
c-

curring
 events such as p

assing
 trains into

 m
usic. 

the co
ntinuo

usly chang
ing

 view
 o

utsid
e the w

in-
d

o
w

 is cap
tured

 w
ith a cam

era and
 translated

 into
 

m
id

i events that are rep
layed

 instantaneo
usly. this 

allo
w

s fo
r a reflectio

n o
f the visual im

p
ressio

n, ad
d

-
ing

 a so
und

 d
im

ensio
n to

 the visual exp
erience and

 
d

eep
ening

 the state o
f co

ntem
p

latio
n. the ap

p
lica-

tio
n can b

o
th b

e run o
n m

o
b

ile p
ho

nes (w
ith b

uilt-
in cam

era) and
 o

n lap
to

p
s (w

ith a co
nnected

 W
eb

-
cam

). several techniq
ues to

 transfer the cap
tured

 
im

ag
es to

 aud
io

 are p
o

ssib
le. M

o
st interesting

 and
 

p
leasuring

 results w
ere achieved

 b
y an ap

p
ro

ach 
that utilizes a to

ne-to
-co

lo
r m

ap
p

ing
 like the o

ne 
o

f the “C
lavier à lum

ières” b
y r

ussian co
m

p
o

ser 
and

 p
ianist and

 self-claim
ed

 synaesthete a
lexand

er 
n

iko
lajew

itsch skrjab
in. d

ue to
 a stead

y cap
turing

 
rate o

f seven fram
es p

er seco
nd

, there is a clearly 
no

ticeab
le b

asic rhythm
 p

attern in the m
usic, w

hich 
the listener m

ay asso
ciate w

ith the stead
y p

ro
g

res-
sio

n o
f the train. d

ep
end

ing
 o

n the land
scap

e, 
no

tes in so
m

e b
and

s are p
layed

 in fast rep
etitio

n o
r 

m
o

vem
ents, w

hile in o
ther b

and
s they so

und
 o

nly 
sp

o
rad

ic. a
lso

, a chang
ing

 land
scap

e is reflected
 

in the resulting
 m

usic, w
hile the o

verall feeling
 re-

m
ains the sam

e.
g

enerating
 p

ano
ram

ic p
ictures fro

m
 the cap

tured
 

land
scap

es exhib
its so

m
e interesting

 effects caused
 

b
y the m

o
vem

ent o
f the train. since fram

e rate and
 

p
o

sitio
n o

f the cam
era are b

o
th static, p

ro
xim

ity o
f 

o
b

jects and
 slo

p
e and

 velo
city o

f the train result in 
characteristic visual effects. fo

r exam
p

le, o
b

jects 
that “m

o
ve” at hig

h sp
eed

s are d
isp

layed
 very nar-

ro
w

, w
hereas o

b
jects film

ed
 at lo

w
 sp

eed
s ap

p
ear 

stretched
.

b
Io

 
 

 
 

 

t
im

 po
hle w

as b
o

rn in linz, g
erm

any. h
e has stud

-
ied

 m
usico

lo
g

y and
 g

rad
uated

 in co
m

p
uter sci-

ence. o
ver the years, he p

layed
 a num

b
er o

f clas-
sical and

 m
o

d
ern instrum

ents, and
 w

as m
em

b
er in 

vario
us ind

ie-p
o

p
 b

and
s. C

urrently, he is w
riting

 his 
ph.d

. thesis in linz, a
ustria in the field

 o
f M

usic in-
fo

rm
atio

n r
etrieval.

http
://w

w
w

.cp
.jku.at/p

eo
p

le/p
o

hle

peter k
nees w

as b
o

rn in v
ienna, a

ustria. in January 
2005, he g

rad
uated

 in co
m

p
uter science fro

m
 v

ien-
na u

niversity o
f techno

lo
g

y. since feb
ruary 2005 he 

has b
een w

o
rking

 as a pro
ject a

ssistant at the d
e-

p
artm

ent o
f C

o
m

p
utatio

nal percep
tio

n at the Jo
-

hannes k
ep

ler u
niversity linz w

here he p
erfo

rm
s 

research to
w

ard
s a d

o
cto

ral thesis w
ith a fo

cus o
n 

M
usic info

rm
atio

n r
etrieval. o

ther research inter-
ests includ

e M
ultim

ed
ia and

 a
rtificial intellig

ence. 
since 2004 he has b

een stud
ying

 psycho
lo

g
y at the 

u
niversity o

f v
ienna.

http
://w

w
w

.cp
.jku.at/p

eo
p

le/knees
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Z
ak

az
ka

:  
80

23
6 

bl
ok
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b 
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lo
 a

rc
hu

: 2
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tr

an
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und
erso

und
 and

 the a
b

o
ve G

ro
und

 
 

a
rianna b

asso
li, Jo

hanna b
rew

er, k
aren M

artin, 
iaco

p
o

 C
arreras &

 d
avid

 tacco
ni

a
b

str
a

c
t  

 
 

 

und
erso

und
 is a new

 typ
e o

f exp
erience, an ap

p
li-

catio
n fo

r m
o

b
ile p

ho
nes d

esig
ned

 fo
r a sp

ecific 
situatio

n, traveling
 b

y the lo
nd

o
n u

nd
erg

ro
und

. 
und

erso
und

 is a w
ay o

f listening
 to

, d
istrib

uting
 

and
 affecting

 the flo
w

 o
f m

usic in the u
nd

erg
ro

und
 

that g
o

es b
eyo

nd
 just the m

usic itself. it is m
eant 

to
 allo

w
 p

eo
p

le to
 see their jo

urneys, the p
eo

p
le 

aro
und

 them
, and

 the u
nd

erg
ro

und
 in a new

 lig
ht. 

und
erso

und
 is d

esig
ned

 to
 b

e sp
atially d

istrib
uted

 
thro

ug
ho

ut all the u
nd

erg
ro

und
 netw

o
rk. M

usi-
cians can ad

d
 C

reative C
o

m
m

o
ns-licensed

 so
ng

s to
 

the system
 at up

lo
ad

 p
o

ints in the ticket halls, and
 

co
m

m
uters can d

o
w

nlo
ad

 so
ng

s o
n the p

latfo
rm

s. 
e

ach so
ng

 is then tag
g

ed
 w

ith its p
lace o

f o
rig

in 
and

 this info
rm

atio
n is visib

le as the track is b
eing

 
p

layed
. this m

ay trig
g

er m
em

o
ries and

 m
using

s 
aro

und
 p

eo
p

le’s p
erso

nal relatio
nship

 to
 that p

lace. 
W

hile in the carriag
es o

f the u
nd

erg
ro

und
, p

eo
p

le 
can b

ro
w

se und
erso

und
 m

usic o
f o

ther p
eo

p
le in 

rang
e. b

ecause the system
 is m

eant to
 keep

 track 
o

f so
ng

s’ sp
read

 w
ithin the netw

o
rk and

 the num
-

b
er o

f tim
es they have b

een p
layed

, p
eo

p
le can see 

all this info
rm

atio
n w

hen they lo
o

k at each o
ther’s 

m
usic. peo

p
le can then d

o
w

nlo
ad

 m
usic fro

m
 o

th-
ers in p

ro
xim

ity; w
hen this hap

p
ens, an alert m

es-
sag

e tells users that so
m

eo
ne has g

rab
b

ed
 a so

ng
 

fro
m

 them
. this co

nstitutes a sub
tle fo

rm
 o

f co
m

-
m

unicatio
n ab

le to
 p

ro
vid

e so
cial aw

areness b
ut 

no
t to

 d
isclo

se p
eo

p
le’s id

entity o
r lo

catio
n. e

ach 
o

f users’ interactio
ns then co

ntrib
ute to

 a b
ro

ad
er 

trend
; every tim

e p
eo

p
le listen to

 a so
ng

, d
ro

p
 o

ne 
o

ff at transfer p
o

int o
r d

o
w

nlo
ad

 m
usic fro

m
 so

m
e-

o
ne else, there is an effect o

n the o
verall state o

f 
the system

. this info
rm

atio
n is inco

rp
o

rated
 into

 
p

ub
lic d

isp
lays that are m

eant to
 b

e installed
 in 

each o
f the statio

ns. these d
isp

lays serve to
 co

nvey 
the m

o
st recent state o

f the und
erso

und
 netw

o
rk, 

and
 functio

n as visual rep
resentatio

ns o
f the sum

 o
f 

all the ind
ivid

ual actio
ns shap

ing
 that netw

o
rk.

b
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a
rianna b

asso
li ho

ld
s an M

sc in C
o

m
m

unicatio
n 

sciences fro
m

 the u
niversity o

f siena, italy, w
here 

she sp
ecialized

 in m
ass m

ed
ia. she then w

o
rked

 
as a research fello

w
 at M

ed
ia lab

 e
uro

p
e fo

r three 
years, m

ainly fo
cusing

 o
n the ap

p
licatio

n sid
e o

f 
m

o
b

ile p
eer-to

-p
eer and

 ad
-ho

c netw
o

rks. she is 
currently a phd

 cand
id

ate at the lo
nd

o
n scho

o
l o

f 
e

co
no

m
ics and

 po
litical science, u

k
, in the d

ep
art-

m
ent o

f info
rm

atio
n system

s and
 inno

vatio
n g

ro
up

. 
she is interested

 in interactio
n d

esig
n, urb

an co
m

-
p

uting
, and

 the d
esig

n o
f m

o
b

ile p
ro

xim
ity-b

ased
 

ap
p

licatio
ns, techno

lo
g

ies that sup
p

o
rt co

m
m

u-
nicatio

n and
 d

ata sharing
 am

o
ng

 co
-lo

cated
 p

eo
-

p
le. a

rianna is also
 a research assistant at the lse

, 
w

o
rking

 o
n the e

u
-fund

ed
 p

ro
ject b

io
n

e
ts, w

hich 
lo

o
ks into

 the future o
f w

ireless netw
o

rks.
http

://w
w

w
.karm

anet-d
esig

n.co
m

/

Jo
hanna b

rew
er is a phd

 cand
id

ate in the info
rm

at-
ics d

ep
artm

ent at the u
niversity o

f C
alifo

rnia, irvine 
w

o
rking

 w
ith paul d

o
urish. she also

 ho
ld

s an M
a

 
in C

o
m

p
uter science as w

ell as b
a

’s in C
o

m
p

uter 
science and

 philo
so

p
hy, all fro

m
 b

o
sto

n u
niversi-

ty. she is interested
 is urb

an co
m

p
uting

, p
articu-

larly in the d
esig

n o
f techno

lo
g

ies w
hich can fo

rg
e 

new
 typ

es o
f co

nnectio
ns b

etw
een p

eo
p

le and
 

transfo
rm

 o
r reinfo

rce o
ld

 o
nes. h

er d
issertatio

n re-
search centers aro

und
 ho

w
 an exam

inatio
n o

f m
o

-
b

ility in urb
an sp

aces, sp
ecifically the lo

nd
o

n u
n-

d
erg

ro
und

 and
 the o

rang
e C

o
unty transit system

s, 
m

ig
ht help

 to
 info

rm
 these d

esig
ns.

k
aren M

artin is an e
ng

d
 cand

id
ate at u

niversity 
C

o
lleg

e lo
nd

o
n, currently investig

ating
 the articu-

latio
n b

etw
een so

cial, sp
atial and

 teleco
m

m
unica-

tio
ns netw

o
rks in urb

an enviro
nm

ents, and
 d

evel-
o

p
ing

 m
etho

d
s fo

r d
esig

ning
 fo

r m
o

b
ility in the city. 

h
er b

ackg
ro

und
 is initially in interactive arts and

 
she o

b
tained

 an M
sc v

irtual e
nviro

nm
ents fro

m
 the 

b
artlett scho

o
l o

f a
rchitecture in 2003.
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20

08
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o
st

e
r

s

so
un

d
fi

sh
in

g
 

 
 

 

C
la

ud
io

 M
id

o
lo

 

a
b

st
r

a
c

t 
 

 
 

 

th
e 

so
un

d
fi

sh
in

g
 in

te
rf

ac
e 

is
 a

 p
o

rt
ab

le
 d

ig
ita

l d
e-

vi
ce

 a
b

le
 t

o
 a

na
ly

ze
 t

he
 s

o
ni

c 
en

vi
ro

nm
en

t 
su

r-
ro

un
d

in
g

 t
he

 u
se

r 
an

d
, b

as
ed

 o
n 

ce
rt

ai
n 

ru
le

s,
 a

u-
to

no
m

o
us

ly
 c

ap
tu

re
 s

o
un

d
 s

na
p

sh
o

ts
 o

ut
 o

f i
t.

 
th

in
ki

ng
 a

b
o

ut
 t

he
 v

is
ua

l a
nd

 s
o

ni
c 

hu
m

an
 s

am
-

p
lin

g
 a

ct
iv

ity
 it

 is
 c

le
ar

 t
ha

t 
a 

hu
g

e 
g

ap
 e

xi
st

s 
b

e-
tw

ee
n 

th
e 

tw
o

 p
ra

ct
ic

es
 a

s 
th

e 
fir

st
 is

 im
m

en
se

ly
 

m
o

re
 p

o
p

ul
ar

 a
nd

 in
fla

ct
io

na
te

d
 c

o
m

p
ar

ed
 t

o
 t

he
 

se
co

nd
. t

hi
s 

si
tu

at
io

n 
p

ro
b

ab
ly

 e
m

er
g

es
 fr

o
m

 t
he

 
se

ns
o

ria
l p

ro
m

in
en

ce
 o

f s
ig

ht
 o

ve
r 

h
ea

rin
g

 a
nd

 t
he

 
fir

st
 c

o
ns

eq
ue

nc
e 

th
at

 t
ak

es
 p

la
ce

 is
 a

 s
ev

er
e 

lo
ss

 in
 

th
e 

fo
rm

 o
f s

o
ni

c 
m

em
o

rie
s.

 t
he

 s
o

un
d

fi
sh

in
g

 p
ro

j-
ec

t 
tr

ie
s 

to
 s

ug
g

es
t 

a 
p

o
ss

ib
le

 s
o

lu
tio

n 
to

 t
hi

s 
is

-
su

e,
 in

 t
he

 fo
rm

 o
f a

 d
ev

ic
e 

ab
le

 t
o

 s
av

e 
th

es
e 

so
n-

ic
 fr

ag
m

en
ts

 fr
o

m
 o

b
liv

io
n 

an
d

 p
re

se
nt

 t
he

m
 t

o
 t

he
 

us
er

, s
tim

ul
at

in
g

 it
s 

cu
rio

si
ty

 t
o

w
ar

d
s 

th
es

e 
,o

th
er

-
w

is
e 

lo
st

, p
er

ce
p

tio
ns

. t
he

 p
ro

p
o

se
d

 u
se

r 
sc

en
ar

io
 

se
es

 t
he

 in
te

rf
ac

e 
b

ei
ng

 fi
rs

t 
co

nfi
g

ur
ed

 b
y 

th
e 

us
er

 
w

ho
 s

et
s 

a 
ru

le
 w

hi
ch

 w
ill

 c
o

nt
ro

l t
he

 re
co

rd
in

g
 a

c-
tiv

ity
. t

he
n 

th
e 

d
ev

ic
e 

is
 c

ar
rie

d
 a

ro
un

d
 b

y 
th

e 
us

er
 

fo
r 

th
e 

re
st

 o
f t

he
 d

ay
, l

ef
t 

al
o

ne
 li

st
en

in
g

 t
o

 t
he

 a
u-

ra
l s

tr
ea

m
 o

f t
he

 u
se

r’s
 li

fe
. o

nc
e 

b
ac

k 
ho

m
e 

ag
ai

n 
th

e 
us

er
 w

o
ul

d
 li

st
en

 t
o

 t
he

 c
o

lle
ct

ed
 s

o
un

d
s 

w
hi

ch
 

m
at

ch
ed

 t
he

 r
ul

e 
se

t 
at

 t
he

 b
eg

in
ni

ng
. t

he
 fi

rs
t,

 
si

m
p

lie
st

 o
ut

p
ut

 w
o

ul
d

 b
e 

an
 u

nc
o

ns
ci

o
us

ly
 fi

lle
d

 
so

ni
c 

d
ia

ry
, i

llu
st

ra
tin

g
 v

ar
io

us
 a

ur
al

 e
ve

nt
s 

w
hi

ch
 

to
o

k 
p

la
ce

 d
ur

in
g

 t
he

 c
o

ur
se

 o
f t

he
 d

ay
. t

hi
s 

so
un

d
 

co
lle

ct
io

n 
w

o
ul

d
 a

ls
o

 s
tim

ul
at

e 
cu

rio
si

ty
 a

s 
it 

ca
p

-
tu

re
s 

an
d

 s
ho

w
s 

th
e 

ric
hn

es
s 

o
f v

ar
ie

ty
 o

f p
o

ss
ib

ili
-

tie
s 

th
at

 li
ve

 w
ith

in
 t

he
 s

o
ni

c 
la

ye
r 

us
al

ly
 is

 t
ak

en
 fo

r 
g

ra
nt

ed
. t

he
se

 c
ap

tu
re

d
 fr

ag
m

en
ts

 o
f s

o
un

d
 c

an
 

th
en

 b
e 

va
lu

ab
le

 a
ls

o
 t

o
 o

th
er

 p
eo

p
le

 s
uc

h 
as

 m
us

i-
ci

an
s 

an
d

 a
ud

io
 p

ro
d

uc
er

s,
 w

ho
 c

an
 u

se
 a

nd
 s

ha
re

 
th

em
 a

s 
cr

ea
tiv

e 
as

se
ts

. i
n 

co
nc

lu
si

o
n 

th
e 

ke
y 

to
 re

-
al

ly
 g

ra
b

 t
he

 e
ss

en
ce

 o
f t

hi
s 

p
ro

je
ct

 is
 h

el
d

 b
y 

th
e 

co
nc

ep
t 

o
f c

ur
io

si
ty

, a
 v

irt
ue

 t
ha

t 
ca

n 
tu

rn
 s

o
m

e-
th

in
g

 u
su

al
 a

nd
 u

se
le

ss
 in

to
 s

o
m

et
hi

ng
 u

ni
q

ue
 a

nd
 

m
ea

ni
ng

fu
l, 

a 
p

o
w

er
fu

l e
nt

ity
 t

ha
t 

ca
n 

o
p

en
 t

he
 

d
o

o
r 

o
f k

no
w

le
d

g
e 

to
 a

ll 
o

f u
s.
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ew
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o
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n
ew
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o

rk
 C
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a
ca
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g
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 d
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i d
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n 
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 M
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p
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ar
ks
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00

 c
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iiw
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- a
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l m
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2008 p
e

r
fo

r
m

a
n

c
e

s 

c
ollab

orative m
usical G

am
es w

ith phoneplay

Jo
sh k

no
w

les

a
b

str
a

c
t  

 
 

 

pho
neplay is a system

 o
f so

ftw
are d

esig
ned

 and
 

d
evelo

p
ed

 b
y Jo

sh k
no

w
les w

hich allo
w

s m
any 

p
eo

p
le to

 interact w
ith a sing

le screen and
 so

und
 

system
 at the sam

e tim
e. u

sers call a p
ho

ne num
-

b
er using

 any telep
ho

ne and
 p

ush num
b

ers o
n their 

p
ho

ne to
 interact w

ith the pho
neplay g

am
e in real 

tim
e. a

 series o
f m

usical g
am

es have b
een d

evel-
o

p
ed

 using
 pho

neplay w
hich allo

w
 the aud

ience to
 

interact w
ith a p

erfo
rm

ance using
 sim

p
le g

am
e-like 

co
ntro

ls. this has p
ro

ven to
 b

e a very fun and
 entic-

ing
 p

ro
ject that has b

een d
isp

layed
 and

 p
erfo

rm
ed

 
aro

und
 the w

o
rld

.
 

pho
neplay (http

://g
o

p
ho

nep
lay.co

m
) w

as o
rig

i-
nally d

evelo
p

ed
 b

y Jo
sh k

no
w

les as a p
art o

f his 
thesis at n

ew
 yo

rk u
niversity’s interactive teleco

m
-

m
unicatio

ns pro
g

ram
 in 2007. b

uilt entirely o
n o

p
en 

so
urce so

ftw
are, pho

neplay runs o
n any M

ac, W
in-

d
o

w
s, o

r linux co
m

p
uter and

 num
ero

us p
eo

p
le at 

o
nce to

 call into
 a p

ho
ne num

b
er and

 interact w
ith 

the system
 in real tim

e using
 the b

utto
ns o

n their 
p

ho
nes. n

o
 sp

ecial m
o

b
ile p

ho
ne so

ftw
are is re-

q
uired

 and
 it w

o
rks o

n 100%
 o

f p
ho

nes.
 

Jo
sh has a b

ackg
ro

und
 in electro

nic m
usical p

er-
fo

rm
ance stretching

 b
ack o

ver a d
ecad

e. find
ing

 
new

 w
ays to

 interact w
ith and

 invo
lve the aud

ience 
in live m

usical p
erfo

rm
ance has b

een o
ne o

f his 
lo

ng
-stand

ing
 g

o
als. pho

neplay has m
ad

e truly d
i-

rect g
ro

up
 aud

ience interactio
n w

ith electro
nic m

u-
sic p

o
ssib

le.

 
tw

o
 m

usical g
am

es have b
een d

evelo
p

ed
 using

 
this system

 and
 w

ill b
e d

isp
layed

 at the M
o

b
ile M

u-
sic W

o
rksho

p
.

 
“3001” w

as d
esig

ned
 b

y Jo
sh k

no
w

les and
 Jo

o
 

yo
un paek at n

yu
. it is a p

ad
d

le-style g
am

e. b
alls 

d
ro

p
 fro

m
 the to

p
 o

f the screen and
 each p

layer 
g

ets their o
w

n p
ad

d
le to

 co
ntro

l w
hen they call 

in. d
ep

end
ing

 o
n ho

w
 the p

ad
d

les and
 the b

alls 
b

o
unce and

 interact, d
ifferent so

und
s are m

ad
e. 

this p
iece w

as first p
erfo

rm
ed

 at the n
ew

 inter-
faces fo

r M
usical e

xp
ressio

n co
nference in n

ew
 

yo
rk C

ity in 2007. fo
r m

o
re info

rm
atio

n and
 vid

eo
, 

p
lease see: http

://g
o

p
ho

nep
lay.co

m
/nim

e/
 

“b
lo

cks” w
as d

esig
ned

 and
 d

evelo
p

ed
 b

y Jo
sh 

k
no

w
les fo

r a p
ub

lic installatio
n o

n the fro
nt o

f 
the w

o
rld

 head
q

uarters o
f d

ig
ium

, the co
m

p
any 

that d
evelo

p
s a

sterisk, the o
p

en so
urce telep

ho
ny 

p
latfo

rm
 at the heart o

f pho
neplay. in this m

usical 
g

am
e, each p

layer calls in and
 co

ntro
ls a “hand

” 
w

hich can d
ro

p
 d

ifferent so
rts o

f b
lo

cks d
o

w
n to

 
the b

o
tto

m
 o

f the screen in p
iles. d

ep
end

ing
 o

n 
ho

w
 these b

lo
cks fall and

 are arrang
ed

, d
ifferent 

m
usical events o

ccur. fo
r exam

p
le, a tall stack o

f 
b

lo
cks w

o
uld

 cause an arp
eg

g
iatio

n o
f no

tes to
 o

c-
cur. a

 sho
rter p

ile w
o

uld
 cause cho

rd
s and

 o
ther 

sho
rt seq

uences to
 o

ccur. fo
r m

o
re info

rm
atio

n, 
p

lease see: http
://g

o
p

ho
nep

lay.co
m

/d
ig

ium
/

b
Io

 
 

 
 

 

Jo
sh k

no
w

les is a recent g
rad

uate o
f n

ew
 yo

rk u
ni-

versity’s interactive teleco
m

m
unicatio

ns pro
g

ram
. 

b
efo

re earning
 his M

aster’s at itp, Jo
sh w

o
rked

 as 
a so

ftw
are d

evelo
p

er and
 ran frescher-so

uthern, 
a live electro

nic m
usic and

 vid
eo

 events o
rg

aniza-
tio

n in a
ustin, texas. h

e is also
 a fo

rm
er d

irecto
r at 

the a
ustin M

useum
 o

f d
ig

ital a
rt and

 ho
ld

s a plan 
ii h

o
no

rs (literature, p
hilo

so
p

hy, creative w
riting

) 
und

erg
rad

uate d
eg

ree fro
m

 the u
niversity o

f texas. 
C

urrently Jo
sh w

o
rks as a so

cial so
ftw

are d
evelo

p
er 

and
 g

am
e d

esig
ner w

ith a variety o
f o

rg
anizatio

ns 
includ

ing
 n

yC
-b

ased
 a

rea/C
o

d
e g

am
es. Jo

sh cur-
rently lives in b

ro
o

klyn, n
ew

 yo
rk.

Z
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  c
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lo
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a
n

 a
u

g
m

e
n

te
d

 r
e

al
it

y 
f

ra
m

e
w

o
rk

 f
o

r 
w

ir
el

es
s 

m
o

b
ile

 p
er

fo
rm

an
ce

 
 

M
ik

e 
W

o
zn

ie
w

sk
i &

 n
ic

o
la

s 
b

o
ui

llo
t,

 Z
ac

k 
se

tt
el

, 
Je

re
m

y 
r

. C
o

o
p

er
st

o
ck

a
b

st
r

a
c

t 
 

 
 

 

W
e 

d
em

o
ns

tr
at

e 
th

at
 m

us
ic

al
 p

er
fo

rm
an

ce
 c

an
 t

ak
e 

p
la

ce
 in

 a
 la

rg
e-

sc
al

e 
au

g
m

en
te

d
 re

al
ity

 s
et

tin
g

. 
W

ith
 t

he
 u

se
 o

f m
o

b
ile

 c
o

m
p

ut
er

s 
eq

ui
p

p
ed

 w
ith

 
g

ps
 re

ce
iv

er
s,

 w
e 

al
lo

w
 a

 p
er

fo
rm

er
 t

o
 n

av
ig

at
e 

th
ro

ug
h 

an
 o

ut
d

o
o

r 
sp

ac
e 

w
hi

le
 in

te
ra

ct
in

g
 w

ith
 

an
 o

ve
rla

id
 v

irt
ua

l a
ud

io
 e

nv
iro

nm
en

t.
 t

he
 s

ce
ne

 is
 

se
g

re
g

at
ed

 in
to

 z
o

ne
s,

 w
ith

 a
tt

ra
ct

iv
e 

fo
rc

es
 t

ha
t 

ke
ep

 t
he

 v
irt

ua
l r

ep
re

se
nt

at
io

n 
o

f t
he

 p
er

fo
rm

er
 

lo
ck

ed
 in

 p
la

ce
, t

hu
s 

o
ve

rc
o

m
in

g
 t

he
 in

ac
cu

ra
ci

es
 

o
f g

ps
 t

ec
hn

o
lo

g
y.

 e
ac

h 
zo

ne
 is

 d
es

ig
ne

d
 w

ith
 p

ar
-

tic
ul

ar
 m

us
ic

al
 p

o
te

nt
ia

l, 
p

ro
vi

d
ed

 b
y 

a 
sp

at
ia

l a
r-

ra
ng

em
en

t 
o

f i
nt

er
ac

tiv
e 

au
d

io
 e

le
m

en
ts

 t
ha

t 
su

r-
ro

un
d

 t
he

 u
se

r 
in

 t
ha

t 
lo

ca
tio

n.
 a

 s
ub

je
ct

iv
e 

3-
d

 
au

d
io

 re
nd

er
in

g
 is

 p
ro

vi
d

ed
 v

ia
 h

ea
d

p
ho

ne
s,

 a
nd

 
us

er
s 

ar
e 

ab
le

 t
o

 in
p

ut
 a

ud
io

 a
t 

th
ei

r 
lo

ca
tio

ns
, 

st
ee

rin
g

 t
he

ir 
so

un
d

 t
o

w
ar

d
s 

so
un

d
 e

ffe
ct

s 
o

f i
nt

er
-

es
t.

 a
n 

o
b

je
ct

iv
e 

3-
d

 re
nd

er
in

g
 o

f t
he

 e
nt

ire
 s

ce
ne

 
ca

n 
b

e 
p

ro
vi

d
ed

 t
o

 a
n 

au
d

ie
nc

e 
in

 a
 c

o
nc

er
t 

ha
ll 

o
r 

g
al

le
ry

 s
p

ac
e 

ne
ar

b
y.

b
Io

 
 

 
 

 

M
ik

e 
W

o
zn

ie
w

sk
i i

s 
a 

fr
ee

la
nc

e 
re

se
ar

ch
er

, w
ith

 a
 

fo
cu

s 
o

n 
re

al
-t

im
e 

in
te

ra
ct

iv
e 

sy
st

em
s,

 im
m

er
si

ve
 

en
vi

ro
nm

en
ts

, h
um

an
 m

o
tio

n 
tr

ac
ki

ng
, s

en
so

r 
in

te
r-

fa
ce

s,
 a

nd
 3

d
 a

ud
io

/g
ra

p
hi

cs
. C

ur
re

nt
ly

, h
e 

w
o

rk
s 

w
ith

 in
st

itu
tio

ns
 s

uc
h 

as
 t

he
 C

en
tr

e 
fo

r 
in

te
lli

g
en

t 
M

ac
hi

ne
s 

at
 M

cg
ill

 u
ni

ve
rs

ity
, a

nd
 t

he
 s

o
ci

et
y 

fo
r 

a
rt

s 
an

d
 t

ec
hn

o
lo

g
y 

[s
a

t]
 in

 M
o

nt
re

al
. r

ec
en

t 
p

ro
j-

ec
ts

 (s
ee

 w
w

w
.m

ik
ew

o
z.

co
m

) i
nv

o
lv

e 
m

et
ho

d
s 

fo
r 

m
o

d
el

lin
g

 a
nd

 c
o

nt
ro

lli
ng

 3
d

 a
ud

io
 in

 v
irt

ua
l e

nv
i-

ro
nm

en
ts

, a
s 

w
el

l a
s 

re
se

ar
ch

 in
 la

rg
e-

sc
al

e 
m

o
b

ile
 

au
d

io
 a

p
p

lic
at

io
ns

 a
nd

 m
ul

ti-
us

er
 s

o
un

d
 in

st
al

la
-

tio
ns

.
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 p
o

st
e

r
s

m
o

b
ile

 tan
g

ib
le

 in
te

rface
s as G

e
stu

ral 
in

stru
m

e
n

ts 
 

 
 

fares k
ayali, M

artin pichlm
air, petr k

o
tik

a
b

str
a

c
t  

 
 

 

in this p
ap

er w
e d

escrib
e g

estures fo
r the inter-

actio
n w

ith tang
ib

le m
o

b
ile interfaces. fro

m
 the 

strum
m

ing
 o

f a g
uitar’s string

s to
 the b

eating
 o

f 
a d

rum
’s d

ecks, trad
itio

nal m
usical instrum

ents 
are p

layed
 b

y p
erfo

rm
ing

 g
estures shap

ed
 b

y the 
p

hysical rep
resentatio

n o
f the instrum

ent. since the 
m

usical o
up

ut o
f d

ig
ital instrum

ents is no
t d

efined
 

b
y their p

hysical ap
p

earance, their interface can b
e 

structured
 m

o
re freely. tang

ib
le interfaces p

ut this 
kind

 o
f flexib

ility into
 p

ractice.
in o

rd
er to

 exp
lo

re g
estures fo

r m
usical interac-

tio
n w

e p
ro

ceed
ed

 exp
lo

ratively. the d
escrib

ed
 

g
estures w

ere d
erived

 fro
m

 three p
ro

to
typ

e instru-
m

ents featuring
 d

istinct m
usical enviro

nm
ents w

e 
d

evelo
p

ed
 o

ver the last year. they w
ere im

p
lem

ent-
ed

 fo
r the n

intend
o

 d
s p

latfo
rm

 and
 o

ffer d
ifferent 

ap
p

ro
aches to

 g
estural interactio

n w
ith m

usic. 
the first p

ro
to

typ
e is a very sim

p
lified

 g
uitar. strum

-
m

ing
 and

 g
rab

b
ing

 cho
rd

s are ab
stracted

 to
 a 

sing
le g

esture. the p
layer strum

s the ind
ivid

ual 
frets o

f the g
uitar w

ith the d
s’ stylus, trig

g
ering

 
p

re-reco
rd

ed
 cho

rd
s. the seco

nd
 p

ro
to

typ
e is a 

synthesiser instrum
ent that is alm

o
st so

lely p
layed

 
w

ith the stylus. the to
uchscreen is used

 as p
laying

 
field

. the p
layer p

lays the instrum
ent b

y either tap
-

p
ing

 the screen fo
r ind

ivid
ual to

nes o
r b

y sw
eep

ing
 

acro
ss it to

 p
ro

d
uce co

ntinuo
us so

und
s. in the third

 
p

ro
to

typ
e, thum

b
tack, the p

layer acts in a p
layful 

m
usical enviro

nm
ent. fo

ur m
o

ving
 w

id
g

ets (so
und

 
ag

ents) can b
e p

layed
 w

ith using
 the stylus to

 ho
ld

, 
d

rag
 and

 thro
w

 them
 aro

und
. the w

id
g

ets o
b

ey 
sim

p
le p

hysical rules. e
ach o

f them
 has a uniq

ue 
so

nic characteristic. e
very co

llisio
n am

o
ng

 the w
id

-
g

ets o
r w

ith the b
o

rd
er o

f the p
laying

 field
 trig

g
ers 

a d
istinct so

und
. the p

layer is thereb
y enticed

 into
 

p
layfully creating

 lasting
 rhythm

ical p
atterns.

o
ur research resulted

 in a num
b

er o
f suitab

le g
es-

tures fo
r m

usical exp
ressio

n w
ith m

o
b

ile tang
ib

le 
interfaces.
b

Io
 

 
 

 
 

fares k
ayali is a viennese artist and

 researcher fo
-

cusing
 o

n g
am

e stud
ies and

 interactivity w
ith m

u-
sic. h

e used
 his aud

io
-visual p

erfo
rm

ance so
ftw

are 
so

nic~
im

ag
e fo

r vario
us live p

erfo
rm

ances in a
us-

tria and
 ab

ro
ad

. further p
ro

jects includ
e interac-

tive m
ed

ia installatio
ns and

 vid
eo

 art. h
is scientific 

w
o

rk as a p
ro

ject asso
ciate and

 ph.d
. stud

ent at the 
institute o

f d
esig

n and
 a

ssessm
ent o

f techno
lo

g
y 

at the v
ienna u

niversity o
f techno

lo
g

y centers o
n 

p
layful m

usical interactio
n in vid

eo
 g

am
es.

M
artin pichlm

air is a m
ed

ia artist living
 and

 w
o

rking
 

in v
ienna, a

ustria. since he received
 his d

o
cto

ral 
d

eg
ree in info

rm
atics he w

o
rks as assistant p

ro
fes-

so
r at the institute o

f d
esig

n and
 a

ssessm
ent o

f 
techno

lo
g

y at the v
ienna u

niversity o
f techno

l-
o

g
y. h

is art p
ieces w

ere sho
w

n at vario
us m

ed
ia 

art festivals and
 exhib

itio
ns. r

ecent sho
w

s includ
-

ing
 the a

rs e
lectro

nica festival, ise
a

, transm
ed

iale 
and

 the M
icro

w
ave internatio

nal festival fo
r n

ew
 

M
ed

ia a
rt. in his research and

 p
ub

licatio
ns, he fo

-
cuses o

n theo
ry and

 p
ractise o

f interactive art and
 

d
esig

n - fro
m

 g
am

e d
esig

n and
 p

hysical interfaces 
to

 o
p

en so
urce d

evelo
p

m
ent m

o
d

els and
 co

m
m

u-
nity m

ed
ia.
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22 
2008 p

e
r

fo
r

m
a

n
c

e
s

“rahm
enb

ed
ing

ung
”- so

nificatio
n o

f the 
p

o
etic act o

f cycling
 

 
 

klaus filip
_nico

laj kirisits_no
id

_silvia faessler

a
b

str
a

c
t  

 
 

 

a b
icycle eq

uip
p

ed
 w

ith senso
rs and

 co
nnect-

ed
 to

 a so
und

-co
m

p
uter via w

ireless d
evice fo

rm
s 

the p
erso

nal m
usical interface o

f each p
erfo

rm
er. 

the o
rg

anic d
ata-stream

 o
f p

aram
eters like d

irec-
tio

n, sp
eed

, acceleratio
n, p

ed
al-sp

eed
, p

ed
al ro

ta-
tio

n etc. is b
o

und
 to

 the inner lo
g

ic o
f rid

ing
 a b

ike 
- hence w

e d
o

n’t w
ant to

 fall d
o

w
n. the o

uter lo
g

ic is 
the architectural d

eterm
inatio

n o
f the sp

ace, the b
i-

cycle p
ath, as w

ell as the p
o

sitio
n o

f the aud
ience. 

these g
eneral co

nd
itio

ns structure the m
usic, o

n 
the o

ther hand
 w

e w
ill rid

e the b
ike in a m

usical w
ay 

w
hich d

efines o
ur m

o
vem

ents in sp
ace and

 evo
kes 

a cho
reo

g
rap

hy.

http
://to

.so
nance.net/rahm

enb
ed

ing
ung

b
Io

 
 

 
 

 

k
laus filip

http
://llo

o
p

p
.kling

t.o
rg

/p
lo

ne/llo
o

p
p

/

a
lm

o
st all o

f k
laus filip

’s art p
ro

jects have b
een 

d
riven b

y techno
lo

g
ical p

o
ssib

ilities and
 the so

cial 
need

 to
 chang

e structures. a
m

o
ng

 them
 sub

vo
ice 

(an und
erg

ro
und

 tap
em

ag
azine), sig

is b
rud

er (ear-
ly electro

nic so
ng

s to
g

ether w
ith sing

er sig
i e

cker), 
C

hristo
f k

urzm
ann’s o

rchester 33 1/3, Zentrifug
e, 

m
usic fo

r sho
rt film

s, theatre, d
ance, so

und
-instal-

latio
ns. h

e is the m
usical and

 electro
-m

echanic fa-
ther o

f b
ig

b
ab

y, an o
utstand

ing
 interm

ed
ial p

ro
ject 

aro
und

 a sculp
ture b

uild
 b

y r
ed

 W
hite and

 b
ro

ug
ht 

to
 life b

y the m
o

vem
ents o

f C
ynthia schw

ertsik.
 

filip
 is the invento

r and
 never sleep

ing
 d

evelo
p

er 
o

f the o
p

en-so
urce so

ftw
are llo

o
p

p
 (http

://llo
o

p
p

.
kling

t.o
rg

), a m
usical instrum

ent o
n the co

m
p

uter to
 

p
ro

vid
e o

p
en structures fo

r live-im
p

ro
visatio

n, used
 

b
y m

any w
ell-kno

w
n electro

nic m
usicians.

 
 

 
 

 
 

nico
laj kirisits

architect co
m

p
o

ser d
ig

ital artist
lives and

 w
o

rks in vienna / casab
lanca

teaches at the university o
f ap

p
lied

 arts vienna

no
id

 /aka a
rno

ld
 h

ab
erl, *1970, living

 in v
ienna                

http
://no

id
.kling

t.o
rg

/

w
o

rking
 as a co

m
p

o
ser, p

erfo
rm

er and
 im

p
ro

viso
r in 

vario
us co

nstellatio
ns

w
ith his m

usic he tries to
 und

erstand
 the reality o

f 
so

und
 w

e live in. o
f co

urse this reality is includ
ing

 
im

ag
inatio

ns, w
ishes, d

ream
s and

 aco
ustical halluzi-

natio
ns as w

ell as the so
und

 o
f the fan o

f his lap
to

p
 

o
r the w

o
lf-to

ne o
f his cello

.
 

his sensual ap
p

ro
ach, o

nce in a w
hile assisted

 b
y 

structural co
ncep

ts, can have a w
id

e rang
e o

f co
n-

trad
icto

ry o
utco

m
e, that is alw

ays to
 b

e und
ersto

o
d

 
as a co

ncentrate (essence), leaving
 o

ut irrelevant 
p

o
ints. it’s up

 to
 the listener to

 extract a d
ig

estab
le 

d
o

se. 
 

 
 

 
 

 

silvia fässler
http

://g
nu.kling

t.o
rg

/03_releases/00_skylla.htm
l

W
o

rks as g
rap

hic d
esig

ner/m
usician in v

ienna. in 
the 1990s, she sw

itched
 fro

m
 d

rum
s (the ro

ck trio
, 8 

finnen) to
 electro

nic m
usic. the m

any festivals and
 

venues she has p
erfo

rm
ed

 at includ
e Zeitfluss festi-

val / salzb
urg

, u
nlim

ited
/W

els, po
rg

y &
 b

ess / v
ien-

na as w
ell as so

lo
 o

r d
uo

 p
erfo

rm
ances w

ith “silly” 
(b

illy r
o

isz). she has also
 co

llab
o

rated
 w

ith C
o

rd
ula 

b
ö

sze, k
laus filip

, o
to

m
o

 yo
shid

e, a
rno

ld
 h

ab
erl, 

to
 nam

e a few
.
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e

r
fo

r
m

a
n

c
e

s

im
p

r
o

v
e 

 
 

 

r
ic

ha
rd

 W
id

er
b

er
g

, Z
ee

na
th

 h
as

an

a
b

st
r

a
c

t 
  

 
 

 

th
e 

ev
er

yd
ay

 s
o

un
d

s 
th

at
 w

e 
ex

p
er

ie
nc

e 
ar

e 
p

ro
-

d
uc

ed
 o

ut
si

d
e 

o
f o

ur
 o

w
n 

vo
lit

io
n.

 t
he

 c
ap

ac
ity

 t
o

 
ca

p
tu

re
 s

o
un

d
s,

 h
o

w
ev

er
, w

as
 n

o
t 

p
o

ss
ib

le
 t

ill
 t

he
 

in
ve

nt
io

n 
o

f e
le

ct
ro

-m
ag

ne
tic

 re
co

rd
in

g
 d

ev
ic

es
 in

 
th

e 
ea

rly
 t

w
en

tie
th

 c
en

tu
ry

. s
in

ce
 t

he
n,

 t
he

 s
ep

a-
ra

tio
n 

o
f s

o
un

d
 fr

o
m

 it
s 

so
ur

ce
, a

nd
 t

he
 c

ap
ab

il-
ity

 t
o

 p
la

y 
it 

b
ac

k,
 h

as
 m

ad
e 

it 
p

o
ss

ib
le

 t
o

 li
st

en
 t

o
 

so
un

d
s 

o
ut

si
d

e 
o

f i
ts

 o
rig

in
al

 c
o

nt
ex

t.
 t

he
 m

o
b

ile
 

p
ho

ne
 is

 a
ls

o
 a

 m
ed

iu
m

 t
hr

o
ug

h 
w

hi
ch

 s
o

un
d

s 
ar

e 
he

ar
d

 o
ut

si
d

e 
o

f t
he

ir 
o

rig
in

al
 c

o
nt

ex
t.

 h
o

w
ev

er
, 

th
e 

no
rm

at
iv

e 
d

efi
ni

tio
n 

o
f t

he
 m

o
b

ile
 p

ho
ne

 a
s 

a 
m

ed
iu

m
 fo

r 
co

m
m

un
ic

at
io

n 
ha

s 
re

st
ric

te
d

 it
s 

p
o

-
te

nt
ia

l a
s 

a 
m

ed
iu

m
 fo

r 
so

un
d

s 
th

at
 e

xi
st

 o
ut

si
d

e 
o

f 
th

e 
im

m
ed

ia
te

 t
el

e-
co

m
m

un
ic

at
io

n.
 iM

pr
o

ve
 is

 a
 

d
es

ig
n 

an
d

 re
se

ar
ch

 p
ro

je
ct

 t
ha

t 
ex

p
lo

re
s 

th
e 

p
o

-
te

nt
ia

l o
f t

he
 m

o
b

ile
 p

ho
ne

 a
s 

a 
m

ed
iu

m
 o

f c
o

m
-

m
un

ic
at

io
n 

b
ey

o
nd

 it
s 

cu
rr

en
tly

 d
o

m
in

an
t 

ro
le

 a
s 

a 
tr

an
sm

itt
er

 o
f s

o
un

d
s.

 t
he

 p
ro

je
ct

 p
ro

p
o

se
s 

th
e 

d
es

ig
n 

o
f t

he
 m

o
b

ile
 p

ho
ne

 a
s 

a 
m

ed
iu

m
 fo

r 
th

e 
ex

ch
an

g
e 

o
f e

ve
ry

d
ay

 s
o

un
d

s 
w

ith
in

 c
o

m
m

un
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ing
 d
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ing
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ental electro
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f ling
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ustic and

 
g

rap
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o
ld
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o

l scientific lectures.
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f art and
 art b

y m
eans o
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n o
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o
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m
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d
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s fro
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 b
o

th areas are co
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b
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 to

 arrive at uniq
ue lines o

f co
nnectio

n and
 

d
ivisio

n.
transaco

ustic research is co
ncerned
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ith the p

e-
rip

heral effects and
 tang

ential areas o
f aco

ustics, 
w

ith their b
o

rd
ers to
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 d
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rd
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e d
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 d
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o
st d
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n o
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r p
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t d
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er to
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ustic research w
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 d
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er

 a
nd

 li
st

en
 t

o
 t

he
 g

ps
 t

rig
g

er
ed

 m
es

sa
g

es
 

th
er

e.
  t

he
 p

ho
ne

 m
es

sa
g

es
 a

nd
 t

he
 w

eb
si

te
 

cr
iti

ca
lly

 re
co

nt
ex

tu
al

iz
e 

th
e 

se
em

in
g

ly
 t

im
el

es
s 

d
an

ce
 p

er
fo

rm
an

ce
 in

 v
er

y 
sp

ec
ifi

c 
hi

st
o

rie
s 

o
f t

he
 

lo
ca

tio
ns

 in
 v

ie
nn

a 
in

 w
hi

ch
 t

he
 t

an
g

o
 in

te
rv

en
tio

n 
is

 t
ak

in
g

 p
la

ce
.  

th
e 

co
lo

ni
al

, p
o

st
-c

o
lo

ni
al

 a
nd

 
ne

o
-c

o
lo

ni
al

 h
is

to
ry

 o
f a

rg
en

tin
e 

ta
ng

o
 m

us
ic

 is
 

re
m

ix
ed

 a
nd

 u
se

d
 a

s 
a 

le
ns

 t
o

 e
xa

m
in

e 
hi

d
d

en
 h

is
-

to
rie

s 
in

 t
he

 s
tr

ee
ts

 o
f v

ie
nn

a.
  b

y 
m

ak
in

g
 a

 p
ub

lic
 

sp
ec

ta
cl

e 
o

f t
he

 in
tim

at
e 

so
ci

al
 d

an
ce

 t
an

g
o

, a
nd

 
co

m
b

in
in

g
 t

hi
s 

w
ith

 s
p

ec
ifi

c 
lo

ca
l h

is
to

rie
s,

 a
ll 

in
 a

 
co

nt
ex

t 
in

 w
hi

ch
 p

eo
p

le
 c

an
 c

o
nt

rib
ut

e 
th

ei
r 

o
w

n 
st

o
rie

s 
an

d
 h

is
to

rie
s,

 t
he

 w
o

rk
 c

re
at

es
 a

n 
in

te
ra

ct
iv

e 
m

ed
ita

tio
n 

o
n 

p
riv

at
e 

an
d

 p
ub

lic
, t

he
 h

is
to

ric
al

 a
nd

 
th

e 
tim

el
es

s,
 a

nd
 o

n 
th

e 
m

ea
ni

ng
 o

f m
us

ic
al

 t
ra

d
i-

tio
n 

an
d

  ‚
p

la
ce

‘ i
n 

a 
g

eo
-m

ap
p

ed
 a

g
e.

 ht
tp

:/
/w

w
w

.t
an

g
o

in
te

rv
en

tio
n.

o
rg

b
Io

 
 

 
 

 

la
w

re
nc

e‘
s 

in
te

rd
is

ci
p

lin
ar

y 
w

o
rk

 c
o

m
b

in
es

 e
le

-
m

en
ts

 in
 t

he
 p

hy
si

ca
l w

o
rld

 a
nd

 v
irt

ua
l e

le
m

en
ts

 o
n 

th
e 

in
te

rn
et

 t
o

 e
xa

m
in

e 
th

e 
w

ay
 li

fe
 is

 n
o

w
 li

ve
d

 in
 

tw
o

 re
al

m
s 

o
f t

he
 re

al
 a

nd
 t

he
 v

irt
ua

l. 
h

e 
re

ce
iv

ed
 

hi
s 

M
fa

 fr
o

m
 t

he
 u

ni
ve

rs
ity

 o
f C

al
ifo

rn
ia

 a
t 

sa
n 

d
ie

g
o

. h
is

 w
o

rk
 h

as
 b

ee
n 

ex
hi

b
ite

d
 in

te
rn

at
io

n-
al

ly
, a

nd
 h

e 
ha

s 
re

ce
iv

ed
 n

um
er

o
us

 fe
llo

w
sh

ip
s 

an
d

 
aw

ar
d

s 
in

cl
ud

in
g

: f
ul

b
rig

ht
 1

0 
M

o
nt

h 
r

es
ea

rc
h 

an
d

 
te

ac
hi

ng
 f

el
lo

w
sh

ip
, n

e
a

/r
o

ck
ef

el
le

r 
g

ra
nt

 fo
r 

in
te

rd
is

ci
p

lin
ar

y 
pr

o
je

ct
s,

 b
us

h 
fo

un
d

at
io

n 
a

rt
is

ts
 

fe
llo

w
sh

ip
, i

nt
er

m
ed

ia
 a

rt
s 

M
ck

ni
g

ht
 f

o
un

d
at

io
n 

fe
llo

w
sh

ip
, J

er
o

m
e 

fo
un

d
at

io
n 

g
ra

nt
s 

fo
r 

b
o

o
k 

a
rt

s 
an

d
 fo

r 
M

ed
ia

 a
rt

s 
in

st
al

la
tio

ns
, a

nd
 f

ilm
 in

 t
he

 
C

iti
es

 r
eg

io
na

l g
ra

nt
s 

fo
r 

fi
lm

/v
id

eo
. l

aw
re

nc
e 

is
 

a
ss

o
ci

at
e 

pr
o

fe
ss

o
r 

an
d

 M
fa

 C
o

o
rd

in
at

o
r 

in
 t

he
 

sc
ho

o
l o

f a
rt

 a
nd

 a
rt

 h
is

to
ry

 a
t 

th
e 

u
ni

ve
rs

ity
 o

f 
so

ut
h 

fl
o

rid
a.
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2008 c
o

n
c

e
r

ts

taus 
 

 
 

 
  

 
 

 

k
laus filip

, llo
o

p
p

t
im

 b
lechm

ann, no
va/sup

erco
llid

er

a
b

str
a

c
t   

 
 

 

taus is the d
uo

 co
llab

o
ratio

n b
etw

een t
im

 b
lech-

m
ann and

 k
laus filip

. t
im

’s m
usic is b

ased
 o

n alg
o

-
rithm

ically g
enerated

no
ise textures, w

hich o
ffer an am

o
rp

ho
us fund

a-
m

ent fo
r k

laus’s carefully w
o

ven sine w
aves. so

und
-

scap
es are evo

lving
,

w
hich are co

ntinuo
usly red

efined
.

b
Io

 
 

 
 

 

t
im

 b
lechm

ann 
http

://tim
.kling

t.o
rg

t
im

’s m
usic is fo

cused
 o

n static no
ise textures, that 

are d
ig

itally g
enerated

 and
 sp

acial p
ro

jected
 in re-

altim
e. h

is p
ieces are very slo

w
 p

aced
, having

 a lo
w

 
vo

lum
e clo

se to
 the b

ackg
ro

und
 am

b
ience. fo

r live 
p

erfo
rm

ances, his p
referred

 lineup
 is the d

uo
 w

ith 
ano

ther im
p

ro
vising

 m
usicians.

 
in 2004 he fo

und
ed

 ‘p
lattfo

rm
 fuer freie m

usic’, a 
co

ncert series fo
r im

p
ro

vised
 m

usic in stuttg
art, cur-

rently he is co
-o

rg
anizing

 the co
ncert series v’elak-

g
ala.

 
a

fter stud
ying

 p
hysics in tüb

ing
en and

 stuttg
art, 

he m
o

ved
 to

 v
ienna in 2005, in o

rd
er to

 stud
y co

m
-

p
uter sciences, d

ig
ital arts and

 electro
aco

ustic m
u-

sic (w
ith W

o
lfg

ang
 M

usil).

p
ro

jects:
- d

uo
 w

ith g
o

h lee k
w

ang
 (p

rep
ared

 m
ixer)

- taus - d
uo

 w
ith k

laus filip
 (llo

o
p

p
)

- d
uo

 w
ith M

anuel k
nap

p
 (analo

g
 electro

nics)
- p

d
t - trio

 w
ith d

aniel lercher &
 peter lutin (lap

-
to

p
s)

co
m

p
o

sitio
ns:

- so
und

 track fo
r ‘la vo

ix et le p
heno

m
ene i’ b

y m
a-

laysian film
-m

aker lau m
un leng

 (2005)
- vinyl p

layb
ack, m

usic fo
r vinyl b

ased
 o

n a d
uo

 im
-

p
ro

visatio
n w

ith m
attin (2007)

- rr, co
m

p
uter m

usic (2006-2007)
- m

attin/m
alfatti rem

ix, tap
e m

usic (2007)
- rrrr (2008)

d
isco

g
rap

hy:
- so

lo
: s_n, m

o
ka b

ar (2004)
- d

uo
 w

ith g
o

h lee kw
ang

: d
ro

ne, no
 lab

el (2005)
- so

lo
: M

, herb
al reco

rd
s (2005)

- so
lo

: re-read
ing

, freeso
ftw

areseries (2007)
- taus: the o

rg
an o

f C
o

rti, l’inno
m

ab
le (2007)

- so
lo

: rrrr, m
o

ka b
ar (2008)

k
laus filip

http
://llo

o
p

p
.kling

t.o
rg

/

(see also
 2008 p

e
r

fo
r

m
a

n
c

e
s

)

C
o

llab
o

ratio
ns w

ith r
ad

u M
alfatti, W

erner d
afel-

d
ecker, d

ieb
13, C

hristo
f k

urzm
ann, b

o
ris h

auf, 
C

hristian fennesz, Jaso
n k

ahn, Jo
hn b

utcher, sa-
b

ine M
arte, g

illes a
ub

ry, no
id

, C
o

rd
ula b

ö
sze, sil-

via faessler, taku u
nam

i, taku sug
im

o
to

,to
shim

aru 
n

akam
ura, a

rno
ld

 “no
id

” h
ab

erl, t
im

 b
lechm

ann, 
ivan palacky.

current p
ro

jects:
~

 lo
s g

lissand
ino

s (w
ith kai fag

aschinski)
~

 llo
o

p
p

 (o
p

en so
urce free- &

 so
ftw

are fo
r m

usi-
cians)
~

 trip
p

le d
uo

 (so
 far w

ith o
b

laat, no
id

, b
o

ris hauf)
~

 b
ig

b
ab

y (w
ith red

 w
hite and

 cynthia schw
ertsik)

~
 ease (w

ith no
id

)
~

 d
uo

 w
ith co

rd
ula b

ö
sze

~
 taus (w

ith tim
 b

lechm
ann)

~
 so

lo

reco
rd

ing
s:

~
 sig

is b
rud

er “leftovers” (klaus filip
 / sig

i ecker) trost 
1994
~

 orchester 33 1/3, p
lag

 d
ich nicht 1996

~
 “m

aschine brennt” orchester 33 1/3, charhizm
a 1999

~
 “b

uild
ing

 excess” (k
laus filip

 / rad
u M

alfatti / M
at-

tin / d
ean rob

erts) g
rob

 651, 
~

 los glissandinos: stand clear (creative sources, lisboa 
06/2005)
~

 “aluk” (k
laus filip

 / toshim
aru n

akam
ura): aluk (ja-

p
anim

p
rov/tokyo/2006)

~
 taus: “the o

rgan of C
orti” (l’innom

able, ljubljana 2007) 
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Z
ak

az
ka

:  
80

23
6 

bl
ok

.jo
b 

  c
is

lo
 a

rc
hu

: 4
   

 s
tr

an
a:

 B

C M

Y K



33 su
n 

r
un

 s
un

 
 

 
 

yo
la

nd
e 

h
ar

ris

a
b

st
r

a
c

t 
  

 
 

 

su
n 

r
un

 s
un

’ c
ha

rt
s 

a 
p

at
h 

b
et

w
ee

n 
en

vi
ro

nm
en

ta
l 

aw
ar

en
es

s 
an

d
 t

ec
hn

o
lo

g
ic

al
 d

ev
el

o
p

m
en

t,
 u

si
ng

 
so

un
d

 a
s 

th
e 

m
ed

iu
m

 t
o

 e
nh

an
ce

 b
o

th
. t

he
 p

ro
je

ct
 

in
ve

st
ig

at
es

 t
he

 s
p

lit
 b

et
w

ee
n 

th
e 

em
b

o
d

ie
d

 e
xp

e-
rie

nc
e 

o
f l

o
ca

tio
n 

an
d

 t
he

 c
al

cu
la

te
d

 d
at

a 
o

f p
o

si
-

tio
n,

 e
xp

lo
rin

g
 t

he
 in

d
iv

id
ua

l e
xp

er
ie

nc
e 

o
f c

ur
re

nt
 

lo
ca

tio
n 

te
ch

no
lo

g
ie

s 
th

ro
ug

h 
a 

p
er

so
na

l e
xp

er
i-

en
ce

 o
f s

o
un

d
. i

t 
se

ek
s 

to
 (r

e)
es

ta
b

lis
h 

a 
se

ns
e 

o
f 

co
nn

ec
te

d
ne

ss
 t

o
 o

ne
’s 

en
vi

ro
nm

en
t,

 a
nd

 t
o

 (r
e)

ne
-

g
o

tia
te

 t
hi

s 
th

ro
ug

h 
an

 in
ve

st
ig

at
io

n 
in

to
 o

ld
, n

ew
, 

fu
tu

re
 a

nd
 a

ni
m

al
 n

av
ig

at
io

n 
us

in
g

 s
o

un
d

.

th
is

 p
ro

je
ct

 c
o

ns
is

ts
 o

f t
w

o
 d

iff
er

en
t 

p
ar

ts
, a

 s
o

un
d

 
in

st
al

la
tio

n 
an

d
 a

 s
er

ie
s 

o
f p

o
rt

ab
le

 in
st

ru
m

en
ts

 
to

 t
ak

e 
o

n 
a 

w
al

k 
th

ro
ug

h 
th

e 
ci

ty
. i

n 
th

e 
in

st
al

la
-

tio
n 

‘d
ea

d
 r

ec
ko

ni
ng

’ y
o

la
nd

e 
h

ar
ris

 re
ve

al
s 

th
e 

p
at

te
rn

s 
o

f o
rb

iti
ng

 s
at

el
lit

es
 c

o
m

in
g

 in
 a

nd
 o

ut
 o

f 
ra

ng
e 

an
d

 in
co

ns
is

te
nc

ie
s 

in
 h

o
w

 g
ps

 t
ec

hn
o

lo
g

y 
lo

ca
te

s 
th

e 
se

lf 
in

 a
 lo

ng
itu

d
e/

la
tit

ud
e 

g
rid

. t
he

 
m

o
b

ile
 ‘s

at
el

lit
e 

so
un

d
er

s’
 t

ra
ns

fo
rm

 t
he

 li
ve

 s
at

el
-

lit
e 

d
at

a 
d

ire
ct

ly
 in

to
 a

 s
o

ni
c 

co
m

p
o

si
tio

n 
lis

te
ne

d
 

to
 o

n 
he

ad
p

ho
ne

s 
as

 o
ne

 w
al

ks
 t

hr
o

ug
h 

th
e 

ci
ty

. 
li

ve
 s

ig
na

ls
 fr

o
m

 s
at

el
lit

es
 in

 o
rb

it,
 t

o
g

et
he

r 
w

ith
 

th
e 

p
er

fo
rm

er
’s 

co
o

rd
in

at
es

 o
n 

ea
rt

h,
 g

en
er

at
e 

a 
co

nt
in

uo
us

ly
 t

ra
ns

fo
rm

in
g

 e
le

ct
ro

ni
c 

so
un

d
sc

ap
e.

 
yo

la
nd

e 
h

ar
ris

’s 
so

un
d

sc
ap

e 
q

ue
st

io
ns

 w
ha

t 
is

 in
-

si
d

e 
an

d
 w

ha
t 

is
 o

ut
si

d
e,

 w
ha

t 
it 

m
ea

ns
 t

o
 b

e 
lo

ca
t-

ed
 a

nd
 w

ha
t 

it 
m

ea
ns

 t
o

 b
e 

lo
st

.
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20
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 h

a
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d
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c
o

n
tr

o
ll

in
g

 a
u

d
io

 a
p

p
li

ca
ti

o
n

s 
u

si
n

g
 

p
yt

ho
n 

fo
r 

se
ri

es
 6

0
 

 
 

r
ic

ha
rd

 W
id

er
b

er
g

a
b

st
r

a
c

t 
  

 
 

 

fo
r 

th
e 

ha
nd

s-
o

n 
se

ss
io

n 
r

ic
ha

rd
 W

id
er

b
er

g
 w

ill
 

sh
o

w
 h

o
w

 t
o

 u
se

 a
 m

o
b

ile
 p

ho
ne

 t
o

 c
o

nt
ro

l r
ea

l-
tim

e 
au

d
io

 a
p

p
lic

at
io

ns
 o

n 
a 

co
m

p
ut

er
 u

si
ng

 b
lu

-
et

o
o

th
 a

nd
 in

te
rn

et
 c

o
nn

ec
tio

n.
 f

o
r 

th
e 

p
ur

p
o

se
 

he
 w

ill
 u

se
 p

yt
ho

n 
fo

r 
se

rie
s 

60
 m

o
b

ile
 p

ho
ne

s 
th

at
 

co
nn

ec
ts

 t
o

 p
ur

e 
d

at
a 

an
d

 M
ax

/M
sp

 o
n 

a 
co

m
-

p
ut

er
. 

ht
tp

:/
/w

w
w

.r
iw

id
.n

et
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m
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spa

t_la
b

 - u
n

iv
e

r
sitY

 o
f a

p
p

lie
d

 a
r

ts

sp
at_lab

  
 

 
 

 n
icolaj k

irisits 

the M
obile M

usic W
orkshop’s collaboration w

ith the 
u

niversity of a
pp

lied
 a

rts b
eg

an w
ith sp

at_lab
’s re-

cent projects. sp
at_lab w

as founded b
y m

e at the 
university’s d

ep
artm

ent of d
ig

ital a
rt. since then, it 

has organized
 research-oriented

 artistic projects (con-
cep

ts and
 id

eas: k
laus filip and n

icolaj kirisits). the 
artists d

evelop
ed

 and
 im

p
lem

ented
 their projects by 

the follow
ing tw

o b
asic g

uid
elines: the use of tech-

nological artifacts for p
urp

oses foreig
n to them

, and
 

the exp
ansion of the concept of b

od
y in architecture. 

C
om

bining
 both asp

ects w
ith sound

 design is am
ong

 
sp

at_lab’s m
ain interests. technological artifacts are 

converted
 into m

usical interfaces and
 the characteris-

tics of sounding
 b

odies used to exp
and

 the definition 
of corp

oreality. W
hat is m

eant here b
y sounding b

od
y 

are resonances found
 in architectural space, that is, 

spectrom
orp

holog
ical content restricted

1 to a volum
e 

in the euclid
ian system

 w
hich m

ay not be visible and
 

yet contain all other defining
 qualities of corp

oreal-
ity (“a b

od
y w

ith length, b
read

th and d
epth”

2) in a 
geom

etric sense. this d
efinition of the sounding b

od
y 

m
ust be distinguished from

 that of a vib
rating

 body, or 
resonator. the resonator is a visible tectonic bod

y in 
geograp

hical space w
hose physicality d

oes not ow
e to

 
sound b

ut to w
ood

, or m
etal, for instance. in contrast, 

the sounding b
od

y, how
ever, is invisible, its m

aterial 
is sound

 itself. a
lthoug

h architecture is com
prised of 

bod
ies, yet each of these bod

ies is not necessarily an 
architectural elem

ent. sp
at_lab

 defines architecture 
as a sp

atial notation of socially relevant p
rocesses. a

 
m

aterial b
ody in g

eog
raphical sp

ace, therefore, be-
com

es an architectural elem
ent the very m

om
ent it as-

sum
es social relevance. sound that is naturally located

 
in sp

ace, i.e., alread
y p

resent w
ithout any technical 

aid and is in itself a natural b
ody, is barely effective ar-

chitecturally, apart from
 a few

 exceptions, like church 
bells. from

 an aesthetic or form
al point of view

, natu-
ral sound

 is a p
recursor (or exceptional case) of local-

b
ased

 services (lb
s), w

hich certainly bear the potential 
of being

 architectural elem
ents. in the case of these 

lb
s, dig

ital inform
ation is placed

 at selected sp
ots 

in g
eog

raphical sp
ace w

ith the help of g
ps d

evices. 
this inform

ation is just as invisib
le and

 process-b
ased

 
as sound

ing b
od

ies b
ut, d

ue to its sig
nificance in hu-

m
an com

m
unication, this very act of p

lacing turns it 
into architectural bod

ies. in architecture, in ad
dition to

 
three b

asic form
s of ag

ency, that is, the tectonic bod
y

3, 

the bod
y of the in-betw

een
4, and architectural sp

ace
5, 

there are the tim
e-based “d

ata bodies,” w
hose m

ate-
riality com

prises in visib
le d

igital data. 

o
ne of the aim

s of the spat_lab
 projects is to find

 
new

 w
ays of config

uring these data bod
ies w

ith the 
help of new

 insights gained from
 investigating

 sound-
ing

 bod
ies. h

ow
ever, this ap

proach can also be de-
scribed

 as a p
rocess in w

hich m
edia-related contents 

are placed in g
eog

raphic space as sound that is inau-
d

ib
le. this d

eliberate m
isinterpretation aim

s to m
ake 

the potentials for configuring these new
 architectural 

elem
ents b

etter com
prehensib

le. 

it can b
e said

 that delib
erate m

isinterpretation is the 
leitm

otiv of the lab, especially w
hen w

orking
 w

ith tech-
nical eq

uip
m

ent. sound is once again the com
m

on 
d

enom
inator in all projects realized thus far. interfaces 

for m
aking

 m
usic w

ere created
 by intentional w

rong
 

usag
e. in the course of their investigations, the p

artici-
p

ants rem
oved

 d
evices from

 their social context and
 

p
laced

 them
 in d

ifferent contexts after m
aking the 

sm
allest p

ossible changes to them
. this opened a vast 

p
otential for new

 m
eaning

s that w
ould

 either rem
ain 

totally invisib
le or b

ecom
e only p

artially visible should
 

the devices be used
 as intended by the m

anufacturers. 

C
urrently, these tw

o guid
ing princip

les of spat_lab
 are 

interd
igitated

 b
ecause w

e are m
ainly concerned

 w
ith 

the ub
iquitous com

p
uter and

 tracking technolog
ies 

(g
ps) as w

ell as w
ith d

iverse sensory interfaces (m
obile 

telephones, W
ii rem

ote controllers, etc). o
ur long-

term
 aim

, how
ever, is to gain end

uring
 insig

hts. spon-
taneous absurdities and conscious attem

p
ts at g

etting
 

thing
s w

rong serve us to p
rob

e lim
its, w

hereas sound
 

(in the sense of m
usique concrete), electronic m

usic 
and

 config
urating

 new
 form

s in geog
raphic sp

ace, or 
in architecture, can alw

ays be seen as contractors for 
the ind

ivid
ual p

rojects.

the ab
ove m

entioned
 approaches have led

 to artistic 
p

rojects d
ealing w

ith sound
 and m

obile technologies, 
alb

eit the em
phasis is not so m

uch on their societal, 
sociological aspects, nor w

ith new
 field

s of activity con-
cerned

 w
ith the recep

tion of m
usic but rather on the 

tim
e- and p

rocess-b
ased asp

ects of the corp
oreality 

and
 architecture that thus em

erge. to us this appears 
to b

e a m
ajor outcom

e of m
obility. M

obility in technol-
og

y is the logical consequence of a d
evelop

m
ent in 

w
hich m

ore and
 m

ore functions are packed into ever-
tinier b

od
ies, w

hich peop
le can carry ab

out on them
. 

a
 d

ecisive im
pulse for this developm

ent tow
ard ar-

chitecture cam
e from

 the breakd
ow

n of the virtual, or 
rather from

 the failure of the virtuality hype to attain its 
m

ain aim
 of replacing

 g
eog

rap
hic space as the sphere 

of social activity. M
obility, as the consequence of m

ini-
aturization, only m

akes sense w
hen geographic space 

is intentionally seen as not m
erely an ab

stract euclid-
ian sp

ace but also as a field of social activity. M
obility is 

therefore to b
e clearly d

istinguished
 from

 virtuality—
even w

hen the g
eosp

atial netw
ork of m

obile end user 
devices lets a form

 of m
ixed reality em

erge. 

o
ur ow

n bod
y has alw

ays b
een a p

art of geographic 
space. virtuality has not succeed

ed in d
issolving the 

significance of this sp
ace for hum

an action. M
usic that 

em
ploys m

ob
ile technologies autom

atically turns the 
focus on hum

an bod
y desig

n and
, consequently, also

 
on the geographic sp

ace in w
hich the hum

an being
 

exists. d
igital art can no longer deny the ubiquitari-

ness of technological developm
ents and is becom

-
ing

 “bod
y art” in geog

raphic sp
ace. the perform

ative 
character of g

eog
rap

hic space m
ust therefore alw

ays 
rem

ain p
art of the artistic cod

e. a
lso, and especially, 

digital art takes m
obile technology seriously as a m

ar-
ginal condition of hum

an achievem
ent. such tech-

nological lim
its influence prod

uction and reception, 
both of w

hich have alw
ays been part of an expanded

 
definition of art. the recip

ient w
ho alw

ays carries m
u-

sic around w
ith him

, w
ho d

eposits it in certain places, 
collects it or passes it on, becom

es an agent, and
 

designer in this case, not m
erely of the m

usical con-
text w

ith all its “m
obile” aspects such as spontane-

ous netw
ork m

usic, m
usic d

istribution, etc. as investi-
gated in the M

M
W

 series, b
ut also—

and this seem
s 

to b
e the d

irection from
 w

hich spat_lab approaches 
these them

e—
of the architectural bod

y in geographic 
space. M

obility is that technology w
hich allow

s virtual-
ity to be understood as the m

ateriality of a new
 archi-

tectural b
ody. 
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rin
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 b
an

d
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un
d
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ye

ar
 2

00
7,

 b
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ed
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n 
a 

so
un

d
in

st
ru

m
en

t 
na

m
ed

 
„b

re
at

h 
co

nt
ro

l“
 b

y 
Ja

n 
pe

rs
ch
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th
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 in
st

ru
m

en
t,

 c
o

ns
is

tin
g

 o
f a

 W
ii-

r
em

o
te

, t
ha

t 
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p

la
ce

d
 in

 fr
o

nt
 o

f a
 s

p
ea

ke
r, 

m
o

un
te

d
 w

ith
 s

p
rin

g
s.

 
e

ve
ry

th
in

g
 p

ut
 o

n 
a 

m
ic

ro
p

ho
ne

 t
rip

o
d

 a
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g
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b
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g
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g
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n 
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an

d
m
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b
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 c

an
 m

o
d
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 t
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r 
hi

m
 

in
d

iv
id

ua
l s

o
un

d
. t

hi
s 

p
la

ye
d

 s
o
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d

 w
ill

 b
e 

p
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ye
d

 
b
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o
f t

he
 re

so
na

nc
e 

b
o

d
y,

 t
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 s
p

ea
ke

r.
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e 

tr
ip

o
d

 w
ill

 b
e 
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ed
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a 
m

o
un

tin
g

, t
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in
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ar
e 

a 
si

m
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 c
o

o
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in
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e 
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o
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 p
o
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n 
o

f t
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 re
m

o
te

 a
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 t
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p

o
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n 

o
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 s

p
ea
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an
d
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ut

 o
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e 
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ye
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e 
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o

m
 a

nd
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w
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o
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d

.

e
ve

ry
 m

em
b
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 c

ho
o

se
s 

hi
s 

o
w

n 
so

un
d

sa
m

p
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.
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m
uio

 interface 
 

 
 

steve sym
o

ns

a
b

str
a

c
t   

 
 

 

b
eyo

nd
 the m

o
use: p

ain free alternative co
m

p
uter 

interfaces

M
any artists and

 m
usicians w

ant to
 exp

lo
re alterna-

tives to
 the m

o
use/keyb

o
ard

 p
arad

ig
m

.  

a
lternatives includ

e senso
rs that d

etect lig
ht, heat 

o
r d

istance; o
r even the accelero

m
eter p

o
p

ularised
 

b
y the W

ii.  

there are a g
ro

w
ing

 num
b

er o
f to

o
ls availab

le fo
r 

interfacing
 co

m
p

uters to
 the real w

o
rld

, esp
ecially 

at the o
p

en-so
urce, lo

w
 techno

lo
g

ical level end
 o

f 
the sp

ectrum
 and

 d
esp

ite the effo
rts o

f the g
ro

up
s 

invo
lved

 the asp
iring

 interface hacker m
ust learn an 

ad
d

ed
 layer o

f electro
nics and

 p
ro

g
ram

m
ing

 in ad
-

d
itio

n to
 the m

ed
ia and

 co
ncep

tual skills req
uired

.

the m
uio

 interface o
ffers a rad

ical alternative.  the 
m

uio
’s b

asic m
inim

al p
arts (o

ne chip
, three co

m
p

o
-

nents, a usb
 cab

le and
, if yo

u really have to
 have 

the security o
f kno

w
ing

 the interface is d
raw

ing
 

p
o

w
er fro

m
 the u

sb
 p

o
rt then, a le

d
) are all read

ily 
b

uyab
le o

nline and
 d

o
 no

t need
 p

ro
g

ram
m

ing
, just 

p
lug

g
ing

 to
g

ether.

b
y rem

o
ving

 the p
ain fro

m
 creating

 alternative in-
terfaces the m

uio
 seeks to

 fo
cus attentio

n aw
ay 

fro
m

 the techno
lo

g
y o

f b
uild

ing
, to

 the im
p

o
rtant 

issue o
f ho

w
 d

o
es an interface relate to

 the user’s 
exp

erience?

this hand
s-o

n sessio
n w

ill
- exp

lo
re a rang

e o
f senso

rs, ho
w

 they w
o

rk and
 

w
hat actio

n they affo
rd

.
- d

em
o

nstrate (in a p
ractical w

ay) ho
w

 to
 b

uild
 and

 
custo

m
ise a m

uio
 interface

- d
iscuss (in a p

ractical w
ay)  so

ftw
are  that artists 

and
 m

usicians m
ig

ht like to
 use the m

uio
 w

ith (such 
as M

a
x

/M
sp, p

ro
cessing

, sup
erC

o
llid

er (raw
 co

d
e, 

ixiQ
uarks) and

 c+
+

/o
p

enfram
ew

o
rks)

- allo
w

 p
articip

ants to
 exp

lo
re their creative sid

es, 
p

o
ssib

ly end
ing

 in an im
p

ro
vised

 so
nic exp

erience 
(eq

uip
m

ent and
 p

articip
ants allo

w
ing

!)

W
o

rksho
p

 lead
er: steve sym

o
ns 

http
://m

uio
.o

rg

a
s w

ell as b
eing

 an exp
erienced

 w
o

rksho
p

 lead
er, 

steve sym
o

ns is an artist exp
lo

ring
 so

und
 and

 tech-
no

lo
g

ically m
ed

iated
 interactio

n. a
s an active o

w
l 

pro
ject m

em
b

er ( http
://w

w
w

.o
w

lp
ro

ject.co
m

) he 
also

 p
erfo

rm
s, d

o
es his o

w
n p

ro
g

ram
m

ing
, so

ld
er-

ing
 and

 w
o

o
d

w
o

rk.
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Tr
an

si
t8  w

as
 a

n 
at

te
m

p
t a

t c
re

at
in

g
 a

 s
cu

lp
tu

re
 

w
ith

 n
o

th
in

g
 b

ut
 th

e 
b

o
d

ie
s 

o
f d

at
a 

p
re

vi
o

us
ly

 d
e-

sc
rib

ed
. T

ra
ns

it 
em

p
lo

ys
 s

tr
at

eg
ie

s 
fo

r t
he

 s
p

ee
d

y 
se

tt
le

m
en

t o
f n

ew
 la

nd
 u

se
d

 s
in

ce
 th

e 
d

ay
s 

o
f h

ip
-

p
o

d
am

us
 v

o
n 

M
ile

t; 
th

is
 s

et
tle

m
en

t o
f g

eo
g

ra
p

hi
c 

sp
ac

e 
w

ith
 b

o
d

ie
s 

o
f d

at
a 

ca
n 

b
e 

co
m

p
ar

ed
 w

ith
 

th
e 

d
ev

el
o

p
m

en
t o

f n
ew

 la
nd

. a
 b

as
ic

 e
le

m
en

t (
a 

cu
b

e 
m

ea
su

rin
g

 1
m

 x
 1

m
 x

 1
m

) w
as

 u
se

d
 to

 c
re

at
e 

a 
20

m
 lo

ng
, 2

0 
m

 w
id

e 
an

d
 2

0 
m

 h
ig

h 
g

rid
. t

he
re

 
w

as
, h

o
w

ev
er

, n
o

 m
as

te
r p

la
n;

 o
nl

y 
th

e 
co

ns
tr

uc
tio

n 
ru

le
s 

w
er

e 
p

re
d

efi
ne

d
 —

th
e 

sc
ul

p
tu

re
 w

as
 b

as
ed

 
o

n 
th

es
e 

ru
le

s,
 th

e 
vo

lu
m

e 
av

ai
la

b
le

 a
nd

 th
e 

co
n-

te
nt

 p
ro

d
uc

ed
 b

y 
th

e 
se

tt
le

rs
. e

ac
h 

se
tt

le
r w
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 g

iv
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ei

g
ht

 c
ub

es
 a

nd
 h

ad
 th

e 
fr
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d

o
m

 to
 s

el
ec
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 s
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th

em
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w
en
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 p

er
ce

nt
 o

f t
he

 v
o

lu
m

e 
co

ul
d

 b
e 

fil
le

d
 

co
m

m
un

al
ly
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r a

lte
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d
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s 
d

es
ire

d
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th

e 
se
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le

r. 
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p
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h 
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b
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 m
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m
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o
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g
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o
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o
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e 

d
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 f
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g
 th
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b
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o

rk
ed

 a
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w
s:

 e
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h 
d

ig
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t, 
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p
p
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 w
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o

m
p

ut
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 g
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 d

ev
ic

e,
 

co
ul

d
 g

o
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 th
e 

si
te

 o
f t
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 c

ub
e 

an
d
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lo

ad
” 
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s 

/
he

r c
o

nt
en

t i
nt

o
 it

. i
n 

th
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 w
ay

, t
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 a
rt
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o

rk
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n 
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o
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g
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ai
d

er
Ju

lia
n 

pa
la

cz
Ju

lia
 s

ta
ud

ac
h

k
at

hr
in

 d
ö

rfl
er

le
o

 p
es

ch
ta

lu
ca

s 
C

zj
ze

k
lu

c 
g

ro
ss

M
ar

io
 f

is
ch

er
M

is
ch

an
 g

ho
liz

ad
eh

 t
o

o
sa

ra
ni

M
ilo

s 
pa

rip
o

vi
c

n
in

a 
k

at
ae

va
pe

rk
to

ld
 M

ar
tin

pe
te

r s
ch

ar
m

ül
le

r
pe

te
r t

ilg
ph

ili
p

p
 l

am
m

er
so

p
hi

e 
W

ag
ne

r

8  T
ra

ns
it,

 k
le

yl
eh

o
f, 

20
06

 (k
la

us
 f

ili
p

 &
 n

ic
o

la
j k

iri
si

ts
).
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48 

2007 spa
t_la

b
 p

r
o

je
c

ts

g
o

ttfried
 h

aid
er

Im
 n

eb
elm

eer üb
er P

lo
cica / 

sea o
f fo

g
 o

ver P
lo

cica

starting
 p

o
int fo

r the investig
atio

n w
as the striking

 
ab

sence o
f the island

 w
e w

ere ab
o

ut to
 set fo

o
t o

n, 
fro

m
 g

o
o

g
le e

arth satellite im
ag

inary. this d
efi-

ciency w
as initially m

et b
y flying

 a cam
era-eq

uip
p

ed
 

helium
 b

allo
o

n o
ver this rem

o
te isle.

the b
allo

o
n, attached

 b
y a string

 to
 the artist, 

fo
rm

ed
 a p

ro
sthetic extensio

n o
f his b

o
d

y in a 
p

hysical as w
ell as senso

ry sense, as the cam
era im

-
ag

es w
ere also

 instantly transm
itted

 to
 the g

ro
und

. 
W

alking
 a p

reco
nceived

 p
ath this w

ay, the tiny strip
 

o
f land

 g
ained

 an unexp
ected

 o
rb

ital d
im

ensio
n. 

b
ut also

 the jo
ining

 w
ith the b

allo
o

n itself, the 
rhythm

 o
f its tum

b
ling

 m
o

tio
n and

 inert shift o
f g

aze 
d

evelo
p

ed
 a surp

rising
 d

ynam
ics in the co

urse o
f 

the p
erfo

rm
ance.

b
ack o

n land
, the vid

eo
 fo

o
tag

e o
b

tained
 this w

ay 
is b

eing
 used

 to
 claim

 land
 b

y m
eans o

f a p
ro

jectio
n 

d
evice. this is archived

 b
y translating

 the im
ag

es 
into

 a sp
herical co

o
rd

inate system
, thus co

nnecting
 

b
ack to

 the lo
g

ic o
f g

o
o

g
le e

arth.
1: - - -
2: - - -
 

 
 

 
 

C
laud

ia larcher
472 (fig

. b
, C

, d
)

tem
p

o
rary installatio

n
W

hite b
allo

o
ns

the num
b

er 472, also
 the title o

f the installatio
n 

reflects the num
b

er o
f b

allo
o

ns used
 b

y the artist 
as m

aterial fo
r her interventio

n in the land
scap

e. 
the artist filled

 the b
allo

o
ns w

ith either air o
r w

ater 
and

 carefully p
laced

 them
 in the crevices and

 ho
les 

in the ro
cks. in o

rd
er to

 ensure that every g
ap

 w
as 

filled
 she had

 to
 treat each b

allo
o

n d
ifferently so

 
that it fitted

 p
erfectly. 

this seam
less lining

 o
f cracks and

 crevices in the 
ro

cks w
ith b

allo
o

ns fo
rm

ed
 a w

hite line, like a fine 
d

raw
ing

 in the land
scap

e that w
as rem

iniscent o
f 

the co
nto

urs o
r traces o

f an unkno
w

n, unid
entifiab

le 
creature.
1: n

 43.02835° - e
 16.82132°

2: n
 43.02845° - e

 16.82133°
3: n

 43.02842° - e
 16.82143°

4: n
 43.02837° - e

 16.82138°

r
o

b
ert M

athy
P

lIn
g

! (fig
. a

)

a
 fo

und
 sto

ne/p
icked

 up
 o

n the sho
re/ w

as 
d

ro
p

p
ed

 every 20 m
eters fro

m
 the sam

e heig
ht 

ab
o

ve sea level. this p
ro

ced
ure w

as rep
eated

 until 
the area w

as co
vered

 co
m

p
letely. the g

rid
 o

f so
und

 
sam

p
les resulting

 fro
m

 the aco
ustic reco

rd
ing

s 
m

ad
e d

uring
 each step

 o
f the p

ro
cess served

 as a 
p

o
sitio

ning
 m

ap
 fo

r a m
o

to
r-o

p
erated

 lo
ud

sp
eaker, 

w
hich reflected

 each so
und

 at its resp
ective p

o
si-

tio
n.

the terrain’s to
p

o
lo

g
y led

 to
 variatio

ns in the leng
th 

o
f the reco

rd
ing

s w
hile aco

ustic d
ifferences w

ere 
caused

 b
y the surface o

f the g
ro

und
. the aim

 w
as 

to
 insp

ire the recip
ient to

 im
ag

ine the co
nd

itio
ns at 

the reco
rd

ing
 site.

1: n
 43.02954° - e

 16.81932°
2: n

 43.02957° - e
 16.81931°

3: n
 43.02958° - e

 16.81922°
4: n

 43.02952° - e
 16.81920°

 
 

 
 

 

Jan perschy
rand

o
m

 w
alk

interp
reting

 the structure and
 characteristics o

f the 
g

ro
und

 thro
ug

h o
ne’s o

w
n enviro

nm
ent insp

ired
 

m
e to

 p
ress this reco

rd
.  the p

iece o
f w

o
o

d
 sw

irling
 

thro
ug

h the sto
nes and

 thereb
y altering

 the g
ro

und
 

o
f the claim

 is a b
asic m

easure; it is also
 the unit o

f 
m

easure in m
y survey. the reco

rd
 o

f a m
o

m
ent in 

tim
e m

ad
e in this m

anner w
as reinterp

reted
 and

 
g

iven fo
rm

 thro
ug

h m
y o

w
n sub

jective im
p

ressio
ns. 

the g
ro

und
 as d

ata m
ed

ium
 is sto

red
 o

n d
isc w

ith 
the help

 o
f a p

erso
nal co

d
ec.

values inscrib
ed

 o
n the reco

rd
, layered

 o
ver the 

so
und

 p
ro

d
uced

 b
y it, allo

w
 it to

 interp
ret itself. 

1: n
 43.02948° - e

 16.81839°
2: n

 43.02944° - e
 16.81842°

3: n
 43.02948° - e

 16.81851°
4: n

 43.02950° - e
 16.81852°

M
 : n

 43.02945° - e
 16.81842°

leo
 peschta

W
avesynth 1.0 (fig

. a
, b

, C
)

the co
astal area is a co

nstantly chang
ing

 enviro
n-

m
ent. e

very m
o

m
ent is the arrang

em
ent o

f sto
nes 

and
 w

ater in it d
ifferently, never the sam

e. b
y the 

fo
rce o

f the im
p

act o
f w

ater o
n the b

anks a w
id

e set 
o

f d
ifferent so

und
s is g

enerated
.

fo
r the installatio

n “W
avesynth”  relevant areas o

f 
the b

ay (o
p

tical: w
here is w

ater w
hen; aco

ustical: 
w

here d
o

es the it so
und

 interesting
) have b

een 
eq

uip
p

ed
 w

ith senso
rs. in the w

ater there w
as a 

sm
all current initiated

 (5v, 20m
a

). e
very tim

e it g
o

t 
in to

uch w
ith o

ne o
f the senso

rs, the current level o
f 

the senso
rs o

utp
ut w

as chang
ed

. a
s  senso

rs tense 
resistance w

ires have b
een used

, w
hich p

ro
d

uce 
d

ifferent values d
ep

end
ing

 o
n the p

o
sitio

n in w
hich 

they g
et in co

ntact w
ith electrical charg

ed
 w

ater.

a
 co

m
p

uter co
ntinuo

usly m
easured

 this values  and
 

ro
uted

 this d
ata to

 an aud
io

 ap
p

licatio
n, w

hich used
 

it to
 reinterp

reted
 the real tim

e so
und

 o
f the b

ay.
the transfo

rm
ed

 so
und

s have b
een p

layed
 b

ack 
o

n-site vis  sp
eakers and

 therefo
re m

ixed
 fo

r the 
listener w

ith the am
b

ient so
und

 o
f the island

.
1: n

 43.03156° - e
 16.81580°

2: n
 43.03163° - e

 16.81582°
 

 
 

 
 

peter scharm
üller 

p
lo

cica – g
renzg

ang
//uferd

iskussio
n 

[w
alking

 the line//sho
re d

iscussio
n]

this rep
resentatio

nal vid
eo

 b
y the m

ed
ia artist 

peter scharm
üller raises the o

m
nip

resent q
uestio

n 
ab

o
ut the sw

itch b
etw

een m
ed

ia. try to
 im

ag
ine 

the m
asses o

f w
ater and

 ro
cks incessantly crashing

 
ag

ainst each o
ther. e

ach w
ave is a reaso

n fo
r rem

o
v-

ing
 every ro

ck that p
ro

trud
es fro

m
 the w

ater. 
the so

lid
ity o

f the ro
ck is the antithesis, co

rro
sio

n 
b

eing
 the m

anifestatio
n o

f synthesis.
W

hen the g
aze sw

itches fro
m

 o
ne m

ed
ium

 to
 the 

o
ther, the m

ass o
f air so

lid
ifies into

 a q
uicksilver m

ir-
ro

r that hurls the sp
ind

rift b
ack into

 the w
ater.

1: n
 43.03061° - e

 16.81645°
2: n

 43.02772° - m
issing

Z
ak

az
ka

:  
80

23
6 

bl
ok

.jo
b 

  c
is

lo
 a

rc
hu

: 6
   

 s
tr

an
a:

 A

C M

Y K



4242
 

20
05

 –
 s

pa
t_

la
b

 p
r

o
je

c
ts

th
e 

h
an

d
yd

an
d

y 
 

 

th
e 

b
lu

et
o

o
th

 ro
ck

 ‘n
’ r

o
ll 

b
an

d
 T

he
 H

an
d

yd
an

d
y 

(b
. b

au
ch

, l
. J

. g
ro

ss
, n

. k
iri

si
ts

, g
. s

av
ci

s,
 J

. s
ta

u-
d

ac
h,

 f
. W

al
d

ne
r),

 fo
un

d
ed

 in
 2

00
56 , 

is
 a

n 
ex

am
p

le
 

fo
r t

he
 w

ay
 th

is
 p

rin
ci

p
le

 w
as

 a
p

p
lie

d
. h

er
e,

 th
ei

r 
st

ar
tin

g
 p

o
in

t f
o

r a
rt

is
tic

 a
ct

io
n 

w
as

 to
 u

se
 m

o
b

ile
 

p
ho

ne
s 

as
 m

us
ic

al
 in

st
ru

m
en

ts
. t

he
 m

o
b

ile
 p

ho
ne

 
w

as
 re

in
ve

nt
ed

 a
s 

in
te

rf
ac

e 
fo

r a
 m

us
ic

 p
er

fo
rm

-
an

ce
 w

he
re

b
y 

its
 b

ar
e 

te
ch

ni
ca

l s
tr

uc
tu

re
 (b

lu
et

o
o

th
, 

ke
ys

, e
tc

) a
nd

 n
o

t t
he

 s
o

un
d

 g
en

er
at

io
n 

o
p

tio
ns

 im
-

p
lie

d
 b

y 
th

e 
p

ro
d

uc
er

s 
w

er
e 

us
ed

. Q
ue

st
io

ns
 a

b
o

ut
 

ap
p

lic
at

io
n,

 w
hi

ch
 w

er
e 

ne
ve

r r
ai

se
d

 o
rig

in
al

ly
, n

o
w

 
su

rf
ac

ed
. a

 n
ew

 g
en

re
 o

f a
rt

, b
lu

et
o

o
th

 r
o

ck
 ‘n

’ 
r

o
ll,

 w
as

 b
o

rn
, t

rig
g

er
in

g
 a

 d
eb

at
e 

ab
o

ut
 w

ire
le

ss
 

m
us

ic
 in

te
rf

ac
es

, t
he

 s
o

ci
al

 s
ig

ni
fic

an
ce

 o
f m

o
b

ile
 

te
le

p
ho

ne
s,

 a
nd

 fo
rm

s 
o

f p
er

fo
rm

an
ce

. 
Th

e 
H

an
d

yd
an

d
y 

w
as

 p
ar

t o
f n

iM
e

 0
6 

(ir
ca

m
, p

ar
is

) 
an

d
 M

M
W

 2
00

7 
(s

te
im

), 
am

o
ng

st
 o

th
er

s.
 

6  S
p

ea
ke

rs
, k

le
yl

eh
o

f, 
20

05
 (k

la
us

 f
ili

p
 &

 n
ic

o
la

j k
iri

si
ts

).
 the sp

ring
fi

eld
 r

v
l-0

0
3

 
 

 

yet ano
ther exam

p
le o

f sp
at_lab

’s activity is the 
b

and
 Sp

ring
field

 R
V

L-003, fo
und

ed
 in the co

urse 
o

f a w
o

rksho
p

 in 2007
7. Jan perschy d

evelo
p

ed
 an 

instrum
ent w

ith a W
ii rem

o
te co

ntro
ller d

uring
 the 

w
o

rksho
p

 and
 later evo

lved
 a m

usical co
ncep

t fo
r it 

w
ith r

o
b

ert M
athy and

 M
erlin W

yschka. Sp
ring

field
 

R
V

L-003 w
ill b

e p
art o

f this year’s M
M

W
 2008 co

n-
cert p

ro
g

ram
.

7 Ferng
esteuert [r

em
o

teco
ntro

lled
], k

leyleho
f, 2007 

(k
laus filip

 &
 n

ico
laj k

irisits). 
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2007– spa

t_la
b

 p
r

o
je

c
ts 
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2007 spa

t_la
b

 p
r

o
je

c
ts

d
ig

ital c
laim

ing
 

 
 

M
ed

ia rush in 20 g
eo

-tag
g

ed
 claim

s o
n plo

cica is-
land

 (C
ro

atia)

D
ig

ital C
laim

ing
9 is sp

at_lab
’s m

o
st recent p

ro
ject. 

the C
ro

atian isle o
f plo

cica, w
ith no

 o
ther b

uild
ing

 
o

n it b
ut a lig

htho
use, w

as rented
 fo

r the p
ro

ject 
fo

r a w
eek. tw

enty artists w
ere invited

 to
 m

ark their 
C

laim
s o

n the island
 w

ith the help
 o

f g
ps d

evices.
“a

 M
ining

 C
laim

 is the claim
 o

f the rig
ht to

 extract 
m

inerals fro
m

 a tract o
f p

ub
lic land

. in the u
nited

 
states, the p

ractice b
eg

an w
ith the C

alifo
rnia g

o
ld

 
rush o

f 1849. in the ab
sence o

f effective g
o

vern-
m

ent, the m
iners in each new

 m
ining

 cam
p

 m
ad

e 
up

 their o
w

n rules, and
 cho

se to
 essentially ad

o
p

t 
M

exican m
ining

 law
 then in effect in C

alifo
rnia. the 

M
exican law

 g
ave the rig

ht to
 m

ine to
 the first o

ne 
to

 d
isco

ver the m
ineral d

ep
o

sit and
 b

eg
in m

ining
 it. 

the area that co
uld

 b
e claim

ed
 b

y o
ne p

erso
n w

as 
lim

ited
 to

 that w
hich co

uld
 b

e m
ined

 b
y a sing

le in-
d

ivid
ual o

r a sm
all g

ro
up

.”
10

the m
aterial fo

und
 in each C

laim
 (aco

ustic, visual, 
hap

tic, b
o

d
y-tim

e, etc) served
 as raw

 m
aterial fo

r 
linear/no

n-linear and
/o

r alg
o

rithm
ic co

m
p

o
sitio

ns. 
pieces co

m
p

o
sed

 w
ith aud

io
, co

d
es, o

r film
 m

ate-
rial w

ere “tag
g

ed
” w

ith the site. in these C
laim

s the 
task w

as no
t ab

o
ut d

ig
g

ing
 fo

r tang
ib

le sp
atial b

o
d

-
ies in the sense o

f g
o

ld
 o

r o
ther m

etals b
ut rather 

fo
r o

b
jects that b

eco
m

e co
rp

o
real b

ecause they 
rep

resent a site (leng
th, b

read
th, heig

ht).
W

hat em
erg

ed
 in the p

ro
cess w

as a g
eo

g
rap

hy 
o

f transfo
rm

atio
ns, land

 surveyed
 b

y p
ro

d
ucing

 
its tim

e-b
ased

 rep
resentatives. the p

ercep
tio

n o
f 

sp
ace b

ased
 o

n d
ata co

llected
 b

y p
recisely m

eas-
uring

 and
 reco

rd
ing

 w
ithin the C

artesian system
 is 

hence rep
laced

 b
y a typ

o
lo

g
y o

f interp
retatio

ns. 
the m

ap
 o

f the island
 d

raw
n o

ut in the co
urse o

f 
this p

ro
ject co

m
p

rised
 a series o

f ind
ivid

ual installa-
tio

ns and
 unveils the d

iscrep
ancy b

etw
een a seem

-
ing

 o
b

jectivity and
 the unq

uestio
nab

le sup
rem

acy 
o

f earth survey via m
o

b
ile g

lo
b

al po
sitio

ning
 sys-

tem
s (g

ps), and
 p

ro
cess and

 tim
e-b

ased
 entities o

f 
b

o
d

y and
 sp

ace. 

the w
o

rks w
ill b

e p
resented

 at the M
o

b
ile M

usic 
W

o
rksho

p
 2008.

9 D
ig

ital C
laim

ing
, plo

cica, C
ro

atia 2007 (k
laus filip

 &
 n

ico
laj k

irisits).

10 W
ikip

ed
ia,  h

ype
r

lin
k

 “http
://en.w

ikip
ed

ia.o
rg

/w
iki/land

_claim
s” 

http
://en.w

ikip
ed

ia.o
rg

/w
iki/land

_claim
s

t
im

 b
lechm

ann
U

ntitled

the p
rim

ary so
urce m

aterial fo
r m

y C
laim

 w
as the 

rushing
 so

und
 o

f w
ater, w

hich i reco
rd

ed
 at d

ifferent 
p

laces and
 at d

ifferent tim
es. these field

 reco
rd

ing
s 

w
ere m

ad
e to

 und
erg

o
 several transfo

rm
atio

ns in 
o

rd
er to

 d
isso

lve tem
p

o
ral structures.

this altered
 m

aterial is the b
asis fo

r a three-channel 
vid

eo
 installatio

n w
ith a so

und
ing

 flo
o

r. a
n aco

ustic 
enviro

nm
ent w

as to
 b

e created
 via ind

irect so
und

, 
w

hich resem
b

led
 the sho

res o
f m

y C
laim

 o
n plo

cica.
this p

iece is an aco
ustic sketch o

f the installatio
n.

1: n
 43.03067° - e

 16.81772°
2: n

 43.03065° - e
 16.81765°

3: n
 43.03102° - e

 16.81710°
4: n

 43.03105° - e
 16.81713°

 
 

 
 

 

k
athrin d

ö
rfler

U
ntitled

 (fig
. a

)

“the co
m

p
o

ser b
eco

m
es a carto

g
rap

her if he lets 
him

self b
e g

uid
ed

. if o
ne w

ants to
 allo

w
 to

nes 
and

 stillness tim
e then the task o

f the co
m

p
o

ser 
no

 lo
ng

er lies in searching
 fo

r their exp
ressio

n b
ut 

rather in allo
w

ing
 them

 “to
 b

e” w
hat they are […

] 
this is w

hy i m
ean that stillness is a state that is free 

o
f intentio

ns.” (d
aniel C

harles o
n Jo

hn C
ag

e)

a
 taut co

rd
 runs alo

ng
 the interstices b

etw
een the 

b
lo

cks o
f sto

ne at the sho
res o

f plo
cica. the crevices 

fo
rm

 vario
us reso

nance sp
aces in w

hich b
ino

ral 
m

icro
p

ho
nes are p

laced
 at several p

o
ints fo

r reco
rd

-
ing

 the so
und

s. 
the d

ifferent reso
nance sp

aces co
rresp

o
nd

 w
ith the 

d
ifferent filtered

 so
und

s. the so
und

scap
es in these 

in-b
etw

een sp
aces ultim

ately b
eco

m
e so

und
ing

 
b

o
d

ies, w
hich p

ro
d

uce a m
ulti-p

ersp
ectival p

ro
jec-

tio
n o

f the incessantly b
reaking

 w
aves. 

1: n
 43.03098° - e

 16.81578°
2: n

 43.03099° - e
 16.81589°

 
 

 
 

 

k
laus filip

so
no

p
lo

cica

im
p

ressio
ns o

f the sto
ny surface o

n a/m
y “claim

” 
o

n p
lo

cica, a co
up

le o
f p

lants, a co
up

le o
f anim

als, 
so

m
e w

ater. the p
ho

to
s w

ere arrang
ed

 in the chro
n

o
lo

g
ical o

rd
er o

f the tim
e w

hen they w
ere taken.

the analysis o
f the im

ag
e p

ro
d

uces the so
und

 
em

erg
es, w

hereb
y the m

ap
p

ing
s o

f the freq
uencies 

o
f a sinus b

ank are enco
d

ed
 o

ver the im
ag

e m
atrix. 

the vo
lum

e o
f each p

artial to
ne is d

efined
 b

y the 
b

rig
htness o

f a p
ixel; p

lay at m
ed

ium
 vo

lum
e. 

1: n
 43.02962° - e

 16.81925°
2: n

 43.02970° - e
 16.81951°

3: n
 43.03002° - e

 16.81868°
4: n

 43.02992° - e
 16.81852° 

 
 

 
 

 

a
nd

reas h
aid

er
K

lang
b

ild
 [so

und
 P

attern] (fig
. b

)

k
lang

b
ild

 is the attem
p

t at d
ep

icting
 so

und
ing

 
b

o
d

ies visually. in aco
ustic sp

ace, it is o
nly p

o
ssib

le 
to

 hear b
o

d
ies that either p

ro
d

uce so
und

 o
r reflect 

it. so
und

 is the p
rereq

uisite fo
r aco

ustic p
ercep

tio
n 

just as lig
ht is fo

r visual p
ercep

tio
n.  

W
hen so

und
 is ab

sent, no
 aco

ustic im
ag

e o
r so

und
 

p
attern o

f a sp
ace can em

erg
e. the fact that w

e 
d

escrib
e even aco

ustic exp
eriences in im

ag
es 

p
ro

ves ho
w

 visually d
o

m
inated

 o
ur p

ercep
tio

n is, 
a p

heno
m

eno
n that k

lang
b

ild
 exam

ines and
 q

ues-
tio

ns. if visual p
ercep

tio
n is ab

sent and
 w

e can o
nly 

p
erceive o

ur w
o

rld
 aco

ustically, the m
ind

 co
njures 

co
rresp

o
nd

ing
 ho

m
o

g
eneo

us im
ag

es o
f so

und
, 

b
o

d
y and

 sp
ace. these are visual rep

resentatio
ns o

f 
aco

ustic p
ercep

tio
n. 

the so
und

 p
atterns o

f w
aves o

n a sto
ny sho

re are 
exam

ined
 w

ith the help
 o

f an aud
io

visual co
m

p
o

si-
tio

n fo
r w

hich hyd
ro

p
ho

nes w
ere installed

 o
n ro

cks 
at the key p

o
ints o

f w
ave refractio

n and
 reco

rd
ed

 
synchro

no
usly w

ith the im
ag

e. in the co
m

p
o

si-
tio

n, the levels o
f the reco

rd
ed

 so
und

s d
eterm

ine 
the level o

f visib
ility o

f each so
und

 im
ag

e (w
aves, 

ro
cks). the hig

her the so
und

 energ
y p

ro
d

uced
 b

y a 
so

und
 o

b
ject, the m

o
re co

ncrete and
 clear its visual 

rep
resentatio

n. 
the visual p

art o
f the w

o
rk is a co

m
p

o
sitio

n and
 

interp
retatio

n o
f the visual d

ata. 
the p

erceivab
le aco

ustic sp
ace is variab

le and
 

d
ep

end
ent o

n the user, w
ho

 can “so
und

 surf” in 
via self-navig

ated
 p

o
sitio

ning
. this can b

e d
o

ne b
y 

selecting
 vario

us so
und

 tracks —
three p

o
sitio

ns are 
p

o
ssib

le w
ithin the setting

 and
 three o

utsid
e it.

1: n
 43.03221° - e

 16.81570°
2: n

 43.03184° - e
 16.81573°

3: n
 43.03199° - e

 16.81602°
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, g
ot
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C

ra
vi

ng
11

 is
 in

 fa
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 a
 s

p
ec

ia
l c

as
e 

b
ec

au
se

 it
 w
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 n

ot
 

m
ad

e 
d

ur
in

g
 th

e 
sp

at
_l

ab
 w

or
ks

ho
p

 (b
ut

 a
t t

he
 d

e-
p

ar
tm

en
t o

f d
ig

ita
l a

rt
, u

ni
ve

rs
ity

 o
f a

p
p

lie
d

 a
rt

s 
v

ie
nn

a)
, b

ut
 it

 m
us

t b
e 

se
en

 a
s 

a 
p

ar
t o

f i
t b

ec
au

se
 o

f 
th

e 
th

em
e 

it 
ad

d
re

ss
ed

. 
 

th
e 

fin
al

 v
er

si
on

 o
f C

ra
vi

ng
 c

an
 b

e 
 h

ea
rd

 a
t i

ts
 

or
ig

in
al

 s
ite

 a
t M

M
W

 2
00
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In
tr
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c
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o
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vi

ng
 b
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nh
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d

 g
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ig
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 g

ot
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rie
d
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d
er

 
au

ra
lly

 s
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g
e 

a 
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xt
 in

sp
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d
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y 
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e 
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te
 s

ar
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 k
an

e’
s 

p
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y 
C

ra
ve

 in
 p
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 s
p
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e.

 it
 u

nf
ol

d
s 

w
hi

le
 m

em
-

b
er

s 
of

 th
e 

au
d

ie
nc

e 
in

d
iv

id
ua

lly
 w

an
d

er
 a

 h
ig

h-
ris

e 
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ea
, w

ea
rin

g
 h

ea
d

p
ho

ne
s 

an
d

 a
 m

ob
ile

 c
om

p
ut

-
in

g
 d

ev
ic

e.

Pr
o

c
es

s 
 

 
 

th
e 

au
d

ie
nc

e 
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 e
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or
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d
 fr

om
 th

e 
M

ob
ile

 M
us

ic
 

W
or

ks
ho

p
 v

en
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 in
 v
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a’
s 

ci
ty

 c
en

te
r t

o 
th

e 
si

te
 

of
 th

e 
p

ro
d

uc
tio

n.
 o

nc
e 

ar
riv
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, t

he
y 
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ve

 th
e 

op
-

p
or

tu
ni

ty
 to

 e
xp

lo
re

 th
e 

lo
ca

tio
n 

tw
o 

at
 a

 ti
m

e.
 

eq
ui

p
p

ed
 w

ith
 a

 W
ea

ra
b

le
 C

om
p

ut
er

 a
nd

 h
ea

d
-

p
ho

ne
s 

th
e 

re
ci

p
ie

nt
 is

 im
m

er
se

d
 in

 s
ou

nd
 s

ur
ro

un
d

-
in

g
s 

he
 c

an
 p

hy
si

ca
lly

 n
av

ig
at

e.
 t

he
 p

at
h 

th
ey

 c
ho

se
 

is
 in

 n
o 

w
ay

 - 
au

d
ito

ry
 o

r v
is

ua
lly

 - 
p

re
d

et
er

m
in

ed
, 

th
er

eb
y 

al
lo

w
in

g
 th

e 
au

d
ie

nc
e 

to
 le

t t
he

m
se

lv
es

 b
e 

g
ui

d
ed

 b
y 

as
p

ec
ts

 o
f t

he
 p

la
ce

 it
se

lf 
su

ch
 a

s 
its

 a
rc
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-

te
ct

ur
e 

w
hi

le
 e

xp
er

ie
nc

in
g

 th
e 

p
ro

d
uc
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n.

te
x
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th
e 

te
xt

 u
se

d
 in

 C
ra

vi
ng

 d
ra

w
s 

on
 C

ra
ve

, a
 p

la
y 

b
y 

b
rit

is
h 

d
ra

m
at

is
t s

ar
ah

 k
an

e 
(1

97
1 

- 1
99

9)
. i

n 
it,

 fo
ur

 
sp

ar
se

ly
 d

ra
w

n 
ch

ar
ac

te
rs

 w
ea

ve
 a

 ta
p

es
tr

y 
m

ad
e 

up
 

of
 q

uo
ta

tio
ns

 a
nd

 fr
ag

m
en

ts
, t

he
 c

lo
th

 o
f w

hi
ch

 a
re

 
th

ei
r i

nd
iv

id
ua

l t
ra

um
as

, l
ov

es
, g

rie
ve

s 
an

d
 re

si
g

na
-

tio
ns

. p
lo

t a
nd

 s
ig

ns
 in

d
ic

at
in

g
 te

m
p

or
al

 d
ev

el
op

-
m

en
ts

 a
re

 re
d

uc
ed

 to
 a

 m
in

im
um

. i
t i

s 
in

 re
p

et
iti

on
 

an
d

 th
e 

fin
al

 d
ef

ea
t o

f c
om

m
un

ic
at

io
n 

of
 in

te
rn

al
 

la
nd

sc
ap

es
 th

at
 w

e 
co

m
e 

fu
ll 

ci
rc

le
 to

 th
e 

ur
b

an
e 

W
üs

te
 (t

he
 u

rb
an

 d
es

er
t) 

in
 b

et
w

ee
n 

th
e 

to
w

er
s 

of
 

th
e 

d
on

au
st

ad
t.

k
an

e’
s 

te
xt

, w
hi

ch
 is

 fi
lle

d
 w

ith
 e

le
m

en
ts

 o
f s

ub
je

ct
iv

e 
m

ed
ita

tio
ns

 o
n 

ur
b

an
 s

ur
ro

un
d

in
g

s,
 b

ut
 d

ev
oi

d
 o

f 

st
ag

e 
d

ire
ct

io
ns

 h
as

 b
ee

n 
re

ar
ra

ng
ed

 a
nd

 e
xp

an
d

ed
 

us
in

g
 p

ie
ce

s 
of

 e
ve

ry
d

ay
 c

on
ve

rs
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io
ns

 to
 w

or
k 

w
ith

 
in

d
iv

id
ua

l c
lu

st
er

s 
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rd

in
g

 to
 th

e 
d

em
an

d
s 

of
 c

er
-

ta
in

 p
la

ce
s.

m
et

H
o

d
  

 
 

 

th
e 

se
le

ct
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n 
an

d
 s

p
at

ia
l a
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 te

m
p
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 d
is
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ut
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n 
of

 s
ou
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 e

le
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en
ts

 re
q

ui
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 a
 d

et
ai

le
d

 s
tu

d
y 

of
 te

xt
 

an
d

 c
on

d
iti

on
s 

of
 th

e 
sp

ac
e 

su
ch

 a
s 

ar
ch

ite
ct

ur
e,

 
flo

w
 o

f m
ov

em
en

ts
 a

nd
 rh

yt
hm

s.
 t

he
 te

ch
no

lo
g

y 
(g

ps
, e

tc
.) 

fr
am

in
g

 th
e 

p
ro

d
uc

tio
n 

ob
vi

ou
sl

y 
p

la
ys

 
an

ot
he

r, 
ve

ry
 im

p
or

ta
nt

 ro
le

.
 

a
s 

en
vi

ro
nm

en
ta

l i
nfl

ue
nc

es
 s

uc
h 

as
 w

ea
th

er
 o

r 
so

ci
al

 in
te

ra
ct

io
n 

su
rr

ou
nd

in
g

 th
e 

p
ar

tic
ip

an
ts

 o
r 

th
ei

r p
er

so
na

l m
ov

em
en

t p
at

te
rn

s 
ca

nn
ot

 b
e 

fo
re

-
se

en
, t

he
 s

ou
nd

 d
es

ig
n 

is
 n

ot
 g

ea
re

d
 to

w
ar

d
s 

co
n-

st
ru

ct
in

g
 a

 li
ne

ar
 n

ar
ra

tiv
e.

 it
 a

im
s,

 ra
th

er
, t

o 
cr

ea
te

 
in

d
iv

id
ua

l, 
b

ut
 lo

os
el

y-
co

nn
ec

te
d

 s
ce

ne
s.

 t
o 

ar
ch

iv
e 

th
is

, a
co

us
tic

 e
le

m
en

ts
 a

re
 p

la
ce

d
 o

n 
st

re
et

 c
or

ne
rs

, 
on

 w
id

e,
 o

p
en

 s
p

ac
es

 o
r i

n 
liv

el
y 

p
as

sa
g

e 
w

ay
s 

as
 

th
ey

 re
la

te
 to

 a
 s

en
sa

tio
n 

an
d

 m
ea

ni
ng

 c
re

at
ed

 b
y 

th
ei

r a
rc

hi
te

ct
ur

e 
or

 th
e 

hu
m

an
 b

ei
ng

s 
in

ha
b

iti
ng

 it
. 

in
 o

rd
er

 to
 d

o 
th

is
 th

e 
ar

tis
ts

 h
av

e 
d

ev
el

op
ed

 a
 s

of
t-

w
ar

e,
 w

hi
ch

 e
na

b
le

s 
a 

co
m

p
os

iti
on

 o
f t

em
p

or
al

ly
 

an
d

 s
p

at
ia

lly
 d

yn
am

ic
 a

co
us

tic
 s

ce
ne

s.
 

so
un

d
 fr

ag
m

en
ts

 s
uc

h 
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p
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en

 la
ng
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g

e 
or

 
m
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 a
re

 g
ro

up
ed

 to
g

et
he

r, 
fo

llo
w
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g

 a
n 

in
te

rn
al

 
te

m
p

or
al

 lo
g

ic
. t

he
se

 g
ro

up
s 

ar
e 

d
is

tr
ib

ut
ed

 a
ll 

ov
er

 
th

e 
ar

ea
 a

nd
 li

nk
ed

 th
ro

ug
h 

th
e 

re
ci

p
ie

nt
’s 

p
er

ce
p

-
tio

n 
as

 h
e 

m
ov

es
 th

ro
ug

h 
th

e 
sp

ac
e.

 
a

p
p

ly
in

g
 th

ei
r o

th
er

 s
en

se
s 

an
d

 th
ei

r f
ee

lin
g

 fo
r 

th
e 

sp
ec

ifi
c 

p
la

ce
 th

e 
p

ar
tic

ip
an

ts
 th

en
 p

ut
 th

e 
p

er
-

ce
iv

ed
 s

en
sa

tio
ns

 in
to

 a
 la

rg
er

 c
on

te
xt

. t
hi

s 
ab

ili
ty

 to
 

fr
ee
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l d
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ig
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 th
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ug
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p
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e 
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ec
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 c
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c
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ea
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b
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 c
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p
ut

-
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m
 s
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ar
e 

d
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er
m

in
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p
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 g

ps
, t

ra
ck

s 
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he

ad
- a
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 b

od
y 

m
ov

e-
m

en
ts

 th
ro

ug
h 

a 
m

ag
ne

to
m

et
er

. b
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ed
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n 
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m
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ut
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 c
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g
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 c
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d
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r
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 b
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 p

in
na

 
b

ef
or

e 
re

ac
hi

ng
 th
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 c
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 c
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 d
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 p
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 c
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 c
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p
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f c
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e 
sp

ac
e 

is
 p
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 c

am
er

as
 

p
la

ce
s 

at
 e

ye
 le

ve
l, 

d
es

er
te

d
 c
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p
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2007, M
ichel W

aisvisz is a co
m

p
o

ser/p
erfo

rm
er o

f 
live electro

nic m
usic, w

ho
 has invented

 new
 w

ays to
 

achieve p
hysical to

uch w
ith electro

nic m
usic instru-

m
ents, fo

r exam
p

le b
y literally to

uching
 the elec-

tricity insid
e the instrum

ents…

h
e illustrated

 his q
uest to

 find
 and

 d
evelo

p
 p

hysical 
relatio

nship
s w

ith electro
nic m

usical instrum
ents b

y 
p

erfo
rm

ing
 a sho

rt im
p

ro
visatio

n o
n the h

and
s, an 

interface he co
nceived

 in the early 1980s…

in the ‘60s, w
hen he w

as a teenag
er he w

o
uld

 d
o

 
m

usical exp
erim

ents w
ith his b

ro
ther: p

utting
 a p

ia-
no

 up
sid

e d
o

w
n and

 p
laying

 the instrum
ent just b

y 
to

uching
 his string

s…

h
e sho

w
ed

 us a fantastic p
icture o

f him
 b

eco
m

-
ing

 literally a tap
e read

ing
 m

achine using
 “the ta-

p
epuller” instrum

ent (im
ag

e o
n the rig

ht). h
e w

as 
live sam

p
ling

, scratching
 2 tap

e head
s using

 fo
o

t-
p

ed
als. h

e’d
 p

ull o
ne fo

rw
ard

 w
ith a fo

o
t to

 create 
m

usic w
hile rew

ind
ing

 the o
ther tap

e w
ith the o

ther 
fo

o
t, unheard

 o
f the p

ub
lic.

h
e d

iscussed
 his fascinatio

n fo
r the v

C
3, a syn-

thesizer that can b
e used

 w
itho

ut a keyb
o

ard
. h

e 
b

o
ug

ht a v
C

3, o
p

ened
 its b

ack and
 p

ut his fing
ers 

insid
e. h

e thus used
 the b

o
d

y to
 extend

 the cir-
cuitry and

 m
o

d
ified

 the so
und

 in w
ays he fo

und
 in-

teresting
. the m

anip
ulatio

ns g
ave him

 the feeling
 

that the so
und

 w
as flo

ating
 in the ro

o
m

 and
 that he 

co
uld

 g
rab

 it. h
e d

ecid
ed

 that instead
 o

f o
p

ening
 

the instrum
ent b

ack he sho
uld

 b
etter custo

m
ize it. 

this w
as the insp

iratio
n fo

r w
hat later b

ecam
e the 

C
rackleb

o
x. h

e w
as fascinated

 b
y the id

ea o
f a hu-

m
an b

eing
 w

ho
 is turned

 into
 a variab

le electrical 
co

nd
ucto

r/resisto
r, and

 a thinking
 [w

et] elem
ent o

f 
the m

usical instrum
ent.

in 1973, W
aisvisz arrived

 at ste
iM

 and
 w

o
rked

 o
n 

the C
rackleb

o
x, a hand

held
 instrum

ent b
ased

 o
n 

the sam
e p

rincip
le o

f b
o

d
y co

nd
uctivity…

a
ll so

rts o
f C

rackle o
b

jects co
uld

 b
e m

anip
ulated

 
b

y child
ren…

 a
m

o
ng

 the artefacts (so
m

e o
f w

hich 
are re-invented

 b
y yo

ung
 interactio

n d
esig

ners and
 

sho
w

n to
d

ay at events such as the M
ilan furniture 

fair) sho
w

n w
ere p

ho
nes that d

isto
rt yo

ur vo
ice ac-

co
rd

ing
 to

 the streng
th yo

u use to
 sq

ueeze the 
receiver; a m

usical b
ike w

here the g
enerato

r w
as 

co
nnected

 to
 sp

eakers instead
 o

f a head
lig

ht; a se-
ries o

f co
nnected

 C
rackleb

o
xes that m

akes m
elo

-
d

ies w
hen yo

u p
o

ur so
m

e tea in the cup
s; a cucko

o
 

clo
ck p

ro
d

ucing
 scratchy so

und
s, etc.

a
no

ther o
f W

aisvisz’s fam
o

us p
ro

jects is the W
eb

 
w

here each thread
 in the sp

id
erw

eb
-like instru-

m
ent is a senso

r. peo
p

le can p
lay it and

 m
anip

u-
late the tim

b
re in a very intuitive w

ay b
y g

rab
b

ing
 

the string
s.

h
e m

entio
ned

 several p
ro

jects that investig
ate this 

(still und
er-d

evelo
p

ed
) p

hysical relatio
nship

 w
ith 

m
usical instrum

ents: Jo
n r

o
se’s h

yp
erstring

 b
o

w
; 

n
ico

las C
o

llins’ tro
m

b
o

ne-pro
p

elled
 e

lectro
nics, 

and
 the lad

y’s g
lo

ve b
y laetitia so

nam
i.

a
 last w

o
rk he m

entio
ned

 is k
ristina a

nd
ersen’s en-

sem
b

le, a suitcase full o
f so

und
s and

 clo
thes. sen-

so
rs are fitted

 o
n the g

arm
ents in such a w

ay that 
the functio

n o
f the senso

r is co
ncep

tually sup
p

o
rt-

ed
 b

y the fo
rm

-facto
r o

f the g
arm

ent.
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 c
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d

 a
lo

ng
 th

e 
b

o
rd

er
s 

o
f m

y 
cl

ai
m

, c
ap

tu
rin

g
 im

ag
es

 a
nd

 s
o

un
d

s 
ab

o
ve

 a
nd

 u
nd

er
 th

e 
w

at
er

. 
th

e 
rh

yt
hm

 o
f t

he
 im

ag
es

 w
as

 d
et

er
m

in
ed

 b
y 

th
e 

co
nd

iti
o

ns
 o

f t
he

 c
la

im
, s

uc
h 

as
 th

e 
m

o
ve

m
en

ts
 o

f 
m

y 
flo

at
 o

r o
f a

 s
tu

nt
 k

ite
.

ea
ch

 s
eq

ue
nc

e 
is

 a
n 

in
st

ru
m

en
t f

o
r t

he
 m

us
ic

 b
an

d
 

fo
r w

hi
ch

 th
e 

vi
si

to
r c

an
 c

o
m

p
o

se
 n

ew
 p

ie
ce

s 
o

f 
m

us
ic

 u
si

ng
 th

e 
so

un
d

s 
i g

at
he

re
d

 o
n 

m
y 

w
al
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al
o

ng
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o
rd

er
s.
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fl
o
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n 

W
al

d
ne

r
W

av
e 

la
nd

s

th
e 

st
o

ne
s 

o
n 

th
e 

pl
o

ci
ca

 is
la

nd
 s

ho
w

 p
at

te
rn

s 
th

at
 a

re
 fo

rm
ed

 b
y 

th
e 

tid
e 

o
ve

r a
 lo

ng
 p

er
io

d
 o

f 
tim

e.
 p

ho
to

g
ra

p
hs

 o
f t

he
se

 p
at

te
rn

s 
ar

e 
re

d
uc

ed
 to

 
tw

o
-d

im
en

si
o

na
l g

ra
p

hi
ca

l l
in

es
. a

ud
io

 re
co

rd
in

g
s 

ta
ke

n 
at

 th
e 

sa
m

e 
p

la
ce

 a
re

 a
na

ly
ze

d
 c

o
nc

er
ni

ng
 

th
ei

r s
p

ec
tr

al
 c

o
m

p
o

si
tio

n.
 t

he
 d

at
a 

re
su

lti
ng

 fr
o

m
 

th
at

 a
na

ly
si

s 
is

 u
se

d
 to

 a
ni

m
at

e 
th

e 
g

ra
p

hi
ca

l l
in

es
 

in
 th

re
e 

d
im

en
si

o
na

l s
p

ac
e.

 s
uc

h 
th

at
 m

o
ve

m
en

t o
f 

th
e 

ab
st

ra
ct

ed
 p

at
te

rn
s 

is
 d

ep
en

d
en

t o
n 

th
e 

so
un

d
 

o
f t

he
 s

ea
.
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d
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r
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, ste
im
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n
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e
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4
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o
b

ile M
u
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o
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o
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20
07

 K
e

Y
n

o
te

s

K
ey

no
te

 a
d

d
re

ss
 0

8 
m

ay
 

 
 

r
ég

in
e 

d
eb

at
ty

 
 

 
 

 

r
ég

in
e 

d
eb

at
ty

, b
lo

g
g

er
 fr

o
m

 W
e 

M
ak

e 
M

o
ne

y 
n

o
t 

a
rt

, g
av

e 
th

e 
cl

o
si

ng
 k

ey
no

te
 a

d
d

re
ss

 a
t M

M
W

20
07

. 
a

s 
p

ar
t o

f h
er

 k
ey

no
te

 p
re

p
ar

at
io

ns
, s

he
 h

ad
 b

ee
n 

co
ve

rin
g

 th
e 

w
o

rk
sh

o
p

 li
ve

 o
n 

he
r b

lo
g

, r
ep

o
rt

in
g

 
o

n 
th

e 
w

o
rk

s 
an

d
 ta

lk
s 

as
 th

ey
 w

er
e 

b
ei

ng
 p

re
se

nt
-

ed
 a

t s
te

iM
 a

nd
 W

aa
g

. i
n 

he
r t

al
k 

at
 W

aa
g

’s 
th

e-
at

ru
m

 a
na

to
m

ic
um

 a
t n

ie
uw

m
ar

kt
, r

eg
 c

ha
ng

ed
 

ro
le

s,
 fr

o
m

 th
at

 o
f o

b
se

rv
er

, t
o

 ta
ke

 th
e 

p
o

d
iu

m
 to

 
d

es
cr

ib
e 

he
r p

re
se

nt
 in

te
re

st
s 

an
d

 p
re

o
cc

up
at

io
ns

.

sh
e 

re
tr

ac
ed

 h
er

 s
te

p
s 

to
 d

es
cr

ib
e 

ho
w

 s
he

 g
o

t i
nt

o
 

he
r f

ul
l t

im
e 

ac
tiv

ity
 o

f b
lo

g
g

in
g

 th
e 

ar
t, 

cu
ltu

ra
l, 

an
d

 
d

es
ig

n 
w

o
rld

s.
 ir

o
ni

ca
lly

 s
he

 e
m

b
ar

ke
d

 o
n 

th
is

 n
o

-
m

ad
ic

, v
er

y 
m

o
b

ile
 w

o
rk

 a
t a

 d
es

k 
jo

b
 fo

r t
he

 e
ur

o
-

p
ea

n 
C

o
m

m
is

si
o

n 
in

 t
ur

in
. b

o
re

d
 w

ith
 h

er
 jo

b
, b

ut
 

in
sp

ire
d

 b
y 

th
e 

ar
tw

o
rk

 s
he

 s
aw

 a
ro

un
d

 h
er

, i
nc

lu
d

-
in

g
 th

at
 o

f h
er

 c
ur

re
nt

 p
ar

tn
er

, s
he

 fo
un

d
 th

at
 h

er
 

d
es

ire
 to

 d
es

cr
ib

e 
w

ha
t s

he
 p

er
ce

iv
ed

, i
n 

he
r o

w
n 

no
n-

sp
ec

ia
lis

t t
er

m
s,

 c
o

ul
d

 in
te

re
st

 o
th

er
s.

th
is

 a
p

p
ro

ac
h 

o
f f

o
llo

w
in

g
 o

ne
’s 

no
se

, b
ei

ng
 g

ui
d

ed
 

b
y 

o
ne

’s 
o

w
n 

in
te

re
st

s,
 a

nd
 w

rit
in

g
 in

 a
n 

d
is

ar
m

in
g

, 
ac

ce
ss

ib
le

 w
ay

 w
as

 a
 p

er
fe

ct
 m

at
ch

 fo
r t

he
 b

lo
g

 a
s 

m
ed

iu
m

. i
ni

tia
lly

 in
te

re
st

ed
 b

y 
th

e 
ar

ea
 o

f m
ed

ia
 a

rt
 

– 
w

o
rk

s 
ta

ck
lin

g
 q

ue
st

io
ns

 o
f t

ec
hn

o
lo

g
y 

an
d

 c
ul

-
tu

re
, s

he
 w

en
t o

n 
to

 c
o

ve
r d

es
ig

n 
ev

en
ts

 w
o

rld
w

id
e.

 
h

er
 in

te
re

st
s 

at
 th

e 
tim

e 
o

f t
he

 k
ey

no
te

 h
ad

 s
hi

ft
ed

 

to
 b

io
-a

rt
, f

o
cu

si
ng

 o
n 

ar
tis

ts
, c

ur
at

o
rs

, a
nd

 e
xh

ib
i-

tio
ns

 b
ro

ac
hi

ng
 a

es
th

et
ic

 a
nd

 e
th

ic
al

 q
ue

st
io

ns
 o

n 
b

io
te

ch
no

lo
g

y 
an

d
 p

hy
si

o
lo

g
y.

 s
he

 h
as

 s
in

ce
 k

ep
t 

m
o

vi
ng

, c
o

ve
rin

g
 th

e 
co

nt
em

p
o

ra
ry

 a
rt

 w
o

rld
 in

 h
er

 
ch

ar
is

m
at

ic
 a

nd
 p

er
so

na
b

le
 s

ty
le

.

th
ro

ug
ho

ut
 th

is
 s

hi
ft

in
g

 la
nd

sc
ap

e 
o

f i
nt

er
es

ts
, r

é-
g

in
e 

m
ai

nt
ai

ns
 a

n 
in

te
re

st
 in

 a
rt

 a
nd

 te
ch

no
lo

g
y,

 h
er

 
fo

cu
s 

d
riv

en
 b

y 
th

e 
p

er
so

na
l a

nd
 h

um
an

 e
ffo

rt
s 

b
e-

hi
nd

 p
ro

je
ct

s.
 W

hi
le

 h
er

 it
in

er
ar

y 
co

nt
in

ue
s 

to
 b

e 
se

t 
b

y 
he

r i
nt

er
es

ts
, s

he
 a

d
m

itt
ed

 w
ith

 th
e 

su
cc

es
s 

o
f 

he
r b

lo
g

 b
ei

ng
 s

o
lic

ite
d

 to
 c

o
ve

r e
ve

nt
s,

 c
hu

ck
lin

g
 

at
 th

e 
ap

p
ar

en
t m

is
un

d
er

st
an

d
in

g
 o

f c
er

ta
in

 o
rg

a-
ni

ze
rs

 w
ho

 th
o

ug
ht

 W
M

M
n

a
 w

as
 a

 g
ia

nt
 m

ac
hi

ne
 

o
r w

ho
le

 o
ffi

ce
. r

eg
 is

 a
 fr

ee
 a

g
en

t, 
b

o
o

ki
ng

 h
er

 
o

w
n 

tr
av

el
, d

ec
id

in
g

 h
er

 d
es

tin
at

io
ns

.

in
 th

e 
ar

ea
 o

f l
o

ca
tiv

e 
m

ed
ia

, o
ne

 o
f t

ho
se

 d
es

tin
a-

tio
ns

 h
as
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ee

n 
th

e 
C

o
nfl

ux
 fe

st
iv

al
 o

f p
sy

ch
o

-g
eo

g
-

ra
p

hy
 in

 b
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o
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, n

y.
 s

he
 w
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 n

o
t p

ai
d

, s
p

o
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o
re

d
, 

no
r s

ub
si

d
iz

ed
 to

 c
o

ve
r t

hi
s 

ar
tis

t r
un

 e
ve

nt
 –

 it
 w

as
 

th
e 

to
p

ic
, t

he
 p

eo
p

le
, a

nd
 th

e 
fe

el
in

g
 th

at
 m

o
tiv

at
e 

he
r t

o
 g

o
. i

t i
s 

th
is

 p
ro

fe
ss

io
na

l s
p

iri
t, 

th
is

 b
ro

ad
 v

ie
w

 
o

f t
he

 s
ce

ne
, a

nd
 in

ci
si

ve
 k

no
w

le
d

g
e 

o
f s

p
ec

ifi
c 

g
ra

ss
ro

o
ts

 in
iti

at
iv

es
, t

ha
t m

ad
e 

r
eg

 th
e 

p
er

fe
ct

 s
et

 
o

f e
ye

s 
an

d
 e

ar
s 

to
 fo

llo
w

, i
nt

er
ac

t w
ith

, a
nd

 b
e 

p
ar

t 
o

f t
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M

W
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E
d
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e

r
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r
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a
n

c
e

s

the h
and

yd
and

y 
 

 
 

„ In French it is called
 le p

o
rtab

le. In A
rab

ic it is 
so

m
etim

es called
 sayaar o

r m
akhm

ul. In Thailand
 it 

is a m
o

to
. B

ut here in N
ickelsd

o
rf there’s o

nly o
ne 

reference, w
hich is no

 o
ther than “the hand

yd
an-

d
y”.....

......a hand
y is a hend

i is a hand
y“ 

ing
. Zap

fl, n
ickelsd

o
rf 2006

 a
b

str
a

c
t   

 
 

 

the h
and

yd
and

y w
ere a b

lueto
o

th-ro
ck and

 no
ise 

g
ro

up
 fro

m
 v

ienna, a
ustria / lo

s a
ng

eles, C
alifo

r-
nia. they are o

ne o
f the m

o
st co

m
m

ercially success-
ful and

 critically acclaim
ed

 b
and

s in the histo
ry o

f 
p

o
p

ular m
usic. the b

and
’s p

rincip
al m

em
b

ers w
ere 

b
ernhard

 b
auch, luc g

ro
ss, n

ico
laj k

irisits, g
o

rd
an 

savicic, flo
rian W

ald
ner and

 tschuli staud
ach-Jef-

ferso
n.

in a
ustria, the h

and
yd

and
y released

 m
o

re than 
40 d

ifferent sing
les, alb

um
s, and

 e
ps that reached

 
num

b
er o

ne. this co
m

m
ercial success w

as rep
eat-

ed
 in m

any o
ther co

untries; their reco
rd

 co
m

p
any, 

e
M

i, estim
ated

 that b
y 20055 they had

 so
ld

 o
ver 

o
ne b

illio
n reco

rd
s w

o
rld

w
id

e. the h
and

yd
and

y are 
the b

est-selling
 m

usical act o
f all tim

e in the u
nited

 
states, acco

rd
ing

 to
 the r

eco
rd

ing
 ind

ustry a
sso

-
ciatio

n o
f a

m
erica.

in 2006, r
o

lling
 sto

ne m
ag

azine ranked
 the h

and
y-

d
and

y #1 o
n its list o

f 100 g
reatest a

rtists o
f a

ll 
t

im
e. a

cco
rd

ing
 to

 that sam
e m

ag
azine, their in-

no
vative m

usic and
 cultural im

p
act help

ed
 d

efine 
the 2000s and

 their influence o
n p

o
p

 culture is still 
evid

ent to
d

ay.

the h
and

yd
and

y led
 the m

id
-2000s m

usical “b
lue-

to
o

th invasio
n” into

 the u
nited

 states and
 w

o
rld

-
w

id
e. a

ltho
ug

h their initial m
usical style w

as ro
o

ted
 

in 1950s ro
ck and

 ro
ll and

 ho
m

eg
ro

w
n skiffle, the 

g
ro

up
 exp

lo
red

 g
enres rang

ing
 fro

m
 Jo

hnny C
ag

e 
to

 p
syched

elic b
lueto

o
th-ro

ck. their clo
thes, styles, 

and
 statem

ents m
ad

e them
 trend

-setters, w
hile 

their g
ro

w
ing

 so
cial aw

areness saw
 their influence 

extend
 into

 the so
cial and

 cultural revo
lutio

ns o
f 

the 1990s.

the h
and

yd
and

y is a w
ireless rhizo

m
. a

 real-tim
e 

ro
ck axio

m
 b

ased
 o

n asym
m

etrical netw
o

rk m
u-

sic synthesis. “the hand
yd

and
y” are first o

f all 
stars w

ithin an up
co

m
ing

 and
 never em

erg
ing

 m
u-

sic scene, nam
ely the b

lueto
o

th ro
ck’n’ro

ll. their 
b

o
d

y p
erfo

rm
ance im

p
lies p

o
w

erful and
 energ

et-
ic electro

-aco
ustic co

m
p

uter m
usic. each o

f their 
co

ncerts are site-sp
ecific artw

o
rks them

selves. the 
m

ain co
ncep

t is an hum
an-o

p
p

o
sed

 co
m

p
uter net-

w
o

rk b
ased

 o
n real-tim

e p
atches. the g

ro
up

 itself 
p

erfo
rm

s o
n m

isused
 hyb

rid
-m

ed
ia artefacts, also

 
kno

w
n as m

o
b

ile p
ho

nes in the latter 20th century. 
C

ard
b

o
ard

 flying
-v

s, p
im

p
ed

 vio
lins and

 so
nified

 
g

ti-trub
ad

o
rs are just b

rief exam
p

les o
f their never-

end
ing

 m
usical interface rep

erto
ire. the hand

yd
an-

d
y is a slap

 in yo
ur face, after w

hich yo
u still w

anna 
sm

ile. they live and
 w

o
rk in m

iam
i/u

s.

http
://thehand

yd
and

y.yug
o

.at/
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la
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 s
p
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&
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o
b
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 m

us
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…
m

o
le
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le
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 te

ri
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W
he

n 
i a

rr
iv

ed
 fo

r 
th

e 
w

o
rk

sh
o

p
 y

es
te

rd
ay

 t
he

 
ne

ig
hb

o
rh

o
o

d
 w

as
 fi

lle
d

 w
ith

 t
he

 s
o

un
d

s 
o

f a
 p

ub
lic

 
o

ut
d

o
o

r 
co

nc
er

t.
  M

ea
nw

hi
le

, i
nd

o
o

rs
 m

y 
ac

o
us

-
tic

 la
nd

sc
ap

e 
sh

ift
ed

 fr
o

m
 b

ud
d

y 
h

o
lly

 t
o

 r
o

y 
o

r-
b

is
o

n 
to

 J
o

hn
ny

 C
as

h 
as

 a
 b

ea
ut

ifu
lly

 p
re

se
rv

ed
 

19
50

s 
ju

ke
b

o
x 

p
ul

se
d

 w
ith

 t
he

 la
st

 n
o

st
al

g
ic

 s
el

ec
-

tio
n 

m
ad

e 
b

y 
a 

st
ra

ng
er

.  
r

eg
ar

d
le

ss
 o

f m
y 

m
us

ic
al

 
p

re
fe

re
nc

e,
 t

he
se

 m
o

m
en

ts
 h

el
d

 m
ea

ni
ng

 fo
r 

m
e 

o
n 

a 
d

ee
p

er
 le

ve
l a

s 
th

ey
 s

ig
na

le
d

 s
o

m
et

hi
ng

 im
-

p
o

rt
an

t 
ab

o
ut

 s
o

un
d

 a
nd

 p
ub

lic
 s

p
ac

e.
  t

he
 m

es
-

sa
g

e 
w

as
 in

 t
he

 m
ed

iu
m

, n
o

t 
ju

st
 t

he
 c

o
nt

en
t 

o
f 

th
e 

so
un

d
s.

  t
he

 a
ct

 o
f s

o
ci

al
 g

at
he

rin
g

 fo
r 

sh
ar

ed
 

lis
te

ni
ng

, i
nd

iv
id

ua
ls

 s
us

p
en

d
ed

 in
 t

he
 c

o
nn

ec
tiv

e 
tis

su
e 

o
f s

o
un

d
–w

he
th

er
 in

d
iv

id
ua

lly
 o

r 
co

lle
ct

iv
el

y 
p

ro
g

ra
m

m
ed

–s
er

ve
s 

as
 a

 p
o

w
er

fu
l c

at
al

ys
t 

in
 t

he
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ut fo
r d

iffusing
 it o

ut o
f tw

o
 b

ig
 yel-

lo
w

 ho
rnlo

ud
sp

eakers, rad
iating

 the so
und

 to
 the 

enviro
nm

ent. 

The A
co

ustic and
 V

isual D
esig

n: G
reek Siren and

 
E

m
erg

ency Siren
The siren is b

o
th a m

ytho
lo

g
ical w

o
m

an, having
 the 

b
o

d
y o

f a b
ird

 and
 the head

 o
f a w

o
m

an as a no
ise 

m
aker, used

 to
 w

arn in em
erg

ency cases. The sirens 
as b

ird
-w

o
m

en w
ere kno

w
n in A

ntiq
uity fo

r their 
b

eautyful sing
ing

. It w
as unab

le to
 resist them

 and
 

m
o

st o
f the m

en w
ho

 heard
 them

 d
id

 no
t survive. 

The em
erg

ency siren is a no
isem

aker and
 can b

e 
seen as a survival to

o
l. I used

 b
o

th as an aco
ustic, 

visual and
 co

ncep
tual starting

-p
o

int fo
r the p

ro
ject 

H
earing

 Sirens.
C

o
nstructio

n
The p

o
rtab

le ho
rnlo

ud
sp

eakers co
nsist o

f a sm
all 

m
p

3 p
layer, a b

o
x w

ith an am
p

lifier and
 b

attery, 
and

 tw
o

 lo
ud

sp
eakers in tw

o
 b

ig
 yello

w
 ho

rns. The 
co

nstructio
n is m

ad
e to

 b
e w

o
rn o

n the b
ack o

f the 
p

erfo
rm

er.

A
co

ustical C
haracteristics

The sp
ecific co

nstructio
n o

f the ho
rns and

 the fact 
that they are p

o
rtab

le g
ive them

 sp
ecial aco

ustic 
p

o
ssib

ilities. D
ue to

 the b
ig

 ho
rns, the so

und
 is d

if-
fused

 very d
irectio

nal. Therefo
re the aud

ience can 
o

ften hear the early reflectio
ns b

efo
re the d

irect 
so

und
. In this w

ay, the ho
rnlo

ud
sp

eakers reveals 
the aco

ustical characteristics o
f the enviro

nm
ent. B

y 
a sm

all m
o

vem
ent o

f the p
erfo

rm
er, the p

attern o
f 

the reflectio
ns can chang

e eno
rm

o
usly. The so

und
s 

d
iffused

 b
y the sirens are m

ad
e w

ith p
hysical m

o
d

-
els o

f sirens.
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p
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e)

 w
as

 a
 

co
lla

b
or

at
iv

e 
re

se
ar

ch
 p

ro
je

ct
 fu

nd
ed

 b
y 

th
e 

fr
en

ch
 

M
in

is
tr

y 
of

 r
es

ea
rc

h.
 it

 b
ro

ug
ht

 to
g

et
he

r m
ob

ile
 

st
ar

tu
p

, C
lic

m
ob

ile
, w

ith
 re
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 p
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 l
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 p
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re
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 p
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l c
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 d
ev
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C
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m
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t m
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ar
e,

 n
et
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 m
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at
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d
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at
e 
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s 
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r p
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s 
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-
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st
. u

si
ng
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e 
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tio
n 
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rm
at
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n 

re
tr
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d
 fr
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th
e 

se
rv

er
 w
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e 
p

ho
ne

’s 
d

at
a 

lin
k,

 u
se
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nc
e 

in
 

p
ro

xm
iti

y 
ar

e 
ab
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 to

 b
oo
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tr

ap
 a

d
-h

oc
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et
w

or
ks

 to
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lo

w
 s

p
on

ta
ne

ou
s 

m
us

ic
 e
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ha

ng
e.

n
et

_d
ér

iv
e 

w
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 p
re

m
ie

re
d

 a
t t

he
 M

ai
so

n 
ro

ug
e 

in
 

pa
ris

 in
 2

00
6.

 t
o 

p
er

fo
rm

 th
e 

w
or

k,
 p

ar
tic

ip
an

ts
 w

ea
r 

sc
ar

f c
on

ta
in

in
g

 tw
o 

m
ob

ile
 p

ho
ne

s 
an

d
 a

 g
ps

 u
ni

t 
to

 e
xp

lo
re

 th
e 

ne
ig

hb
or

ho
od

 s
ur

ro
un

d
in

g
 th

e 
g

al
-

le
ry

. o
ne

 p
ho

ne
s 

ta
ke

s 
p

ic
tu

re
s 

ev
er

y 
20

 s
ec

on
d

s 
up

lo
ad

in
g

 g
eo

ta
g

g
ed

 im
ag

es
 a

nd
 u

p
st

re
am

s 
au

d
io

 
to

 th
e 

se
rv

er
. t

he
 o

th
er

 p
ho

ne
 s

er
ve

s 
as

 d
is

p
la

y 
re

-
ce

iv
in

g
 a

ud
io

/v
is

ua
l s

tr
ea

m
s 

fr
om

 th
e 

g
al

le
ry

 s
p

ac
e.

 
th

is
 c

re
at

es
 a

n 
in

te
rp

la
y 

of
 s

ou
nd

 a
nd

 im
ag

e,
 a

n 
ex

-
ch

an
g

e 
b

et
w

ee
n 

p
ar

tic
ip

an
ts

 in
 th

e 
st

re
et

s,
 a

nd
 th

e 
cr

ea
tio

n 
of

 a
n 

ab
st

ra
ct

 n
ar

ra
tiv

e 
fr

om
 s

on
ifi

ca
tio

n 
an

d
 v

is
ua

liz
at

io
n 

of
 lo

ca
tiv

e 
in

fo
rm

at
io

n.
 t

he
 a

b
st

ra
ct

 
vi

su
al

s 
an

d
 s

ou
nd

sc
ap

es
 s

ee
n 

in
 th

e 
g

al
le

ry
 a

nd
 

st
re

am
ed

 to
 th

e 
m

ob
ile

 u
se

rs
 re

cr
ea

te
 a

 s
itu

at
io

ni
st

 
d

er
iv

e 
us

in
g

 m
ob

ile
 te

ch
no

lo
g

y,
 a

 c
ity

-a
s-

in
st

ru
m

en
t.
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p
er

fo
rm

at
iv

it
y 

an
d

 i
d

en
ti

ty
 in

 m
us

ic
al

 
r

in
g

to
ne

s 
 

 
 

is
ab

el
la

 v
an

 e
lfe

re
n,

 im
ar

 d
e 

vr
ie

s 
 

a
b

st
r

a
c

t 
  

 
 

 

in
 t

hi
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p
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er
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al
 r

in
g

to
ne

s 
o

f m
o

-
b

ile
 p

ho
ne

s 
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 a
ct

 a
s 

vi
rt

ua
l, 

co
m

m
un

ic
at

iv
e 

an
d

 
cu

ltu
ra

l p
er

fo
rm

an
ce

s.
 t

he
y 

ap
p

ea
r 

un
p

re
d

ic
ta

b
ly

, 
th

ey
 c

o
m

m
un

ic
at

e 
si

g
ns

 w
hi

ch
 a

re
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rp

re
te

d
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y 
a 

va
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g
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ed
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nd
 d

yn
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ud
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nc
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h 
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p

o
n 

w
hi

ch
 c
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tu
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ni
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s 

ar
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o
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ye
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e 
m

us
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in
g

to
ne

 fu
nc

tio
ns

 
as

 a
 m

us
ic

al
 m

ad
el

ei
ne

 in
 M
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us
t’s

 s
en

se
, 

an
 in

vo
lu

nt
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m
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 c

o
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p
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w

eb
 

o
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ua

l a
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 c
o
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e 

m
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o
rie
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 h
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g
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hi
s 

q
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g
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s 
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el

f p
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p
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-
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a
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 c
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 c
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 d
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 d
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l p
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w
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p
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g
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p
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a
ud

io
 b

o
m

b
ing

 is an alternative fo
rm

 o
f g

raffiti 
that uses m

ag
netic aud

io
tap

e as its m
ed

ium
. d

raw
-

ing
 fro

m
 hip

 ho
p

 and
 g

raffiti culture a
ud

io
 b

o
m

b
-

ing
 starts w

ith a b
asic cassette tap

e. u
sing

 a tap
e 

reco
rd

er yo
u can reco

rd
 any info

rm
atio

n yo
u w

ant 
o

n to
 a cassette (m

usic, p
o

em
s, p

hilo
so

p
hy, sub

-
versive literature, etc.). a

fter reco
rd

ing
 yo

u rem
o

ve 
the tap

e and
 cut o

ut the seg
m

ents that yo
u w

ant 
to

 use. then take yo
ur tap

e seg
m

ents and
 g

o
 tag

 
w

hatever yo
u w

ant (b
uild

ing
s, b

enches, p
o

sters, 
b

uses, etc.). u
sing

 the aug
m

ented
 p

layhead
 sp

ray 
can yo

u can listen to
 the tag

s b
y running

 the p
lay-

head
 o

ver the tap
e.

the intentio
n o

f this p
ro

ject w
as to

 create a new
 

fo
rm

 o
f und

erg
ro

und
 exp

ressio
n fro

m
 a m

ed
ium

 
that is falling

 o
ut o

f use; r
einventing

 g
raffiti w

ith 
cassette tap

es w
hich have a lo

ng
 histo

ry in hip
 

ho
p

 culture. it is o
p

en to
 anyo

ne w
ho

 has a cas-
sette tap

e to
 “aud

io
b

o
m

b
”. it just takes reco

rd
-

ing
 w

hat yo
u w

ant o
n cassette, cutting

 the tap
e up

 
and

 then tag
g

ing
 it up

. M
anifesting

 aud
io

 sam
p

les 
into

 a p
hysical and

 m
o

re visib
le fo

rm
 w

hile allo
w

-
ing

 fo
r m

anip
ulatio

n o
f its p

layb
ack echo

es so
m

e 
o

f the re-ap
p

ro
p

riatio
n o

f funk o
r d

isco
 b

eats seen 
in p

ro
d

uctio
ns b

y d
Js in early h

ip
 h

o
p

. it d
o

es no
t 

req
uire any skill in d

raw
ing

 o
r trad

itio
nal g

raffiti and
 

functio
ns und

er the rad
ar o

f m
o

st susp
icio

us au-
tho

rities. 
since this m

ed
ium

 is less visually o
b

trusive, b
eing

 
o

nly a thin b
lack line, it has an und

erco
ver versatility 

w
hich no

rm
al g

raffiti d
o

es no
t. this sp

ecifically al-
lo

w
s it to

 infiltrate sp
aces trad

itio
nal g

raffiti can no
t, 

such as o
ffice b

uild
ing

s, und
er tab

les, in elevato
rs, 

co
ffee sho

p
s, scho

o
ls, and

 tig
ht sp

aces.
the need

 to
 p

hysically run a p
layhead

 o
ver the 

m
ag

netic tap
e in o

rd
er to

 hear the aud
io

 tag
 m

akes 
the scenario

 o
f read

ing
 so

m
eo

ne’s tag
 m

irro
r the 

act o
f w

riting
 that tag

. this p
ro

ject q
uestio

ns the 
ro

le o
f the read

er w
hen taking

 p
art in sub

versive 
co

m
m

unicatio
n. in read

ing
 an aud

io
b

o
m

b
 tag

 the 
read

er is p
ut in the sam

e p
o

sitio
n as a trad

itio
nal 

g
raffiti w

riter instead
 o

f a trad
itio

nal (p
assive) aud

i-
ence. the read

er need
s to

 actively eng
ag

e w
ith the 

co
ntent to

 receive the co
ntent o

f the tag
.
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M
ike flem

ing
 is b

ased
 at the scho

o
l o

f a
rt +

 d
e-

sig
n at the u

niversity o
f illino

is at u
rb

ana-C
ham

-
p

aig
n, u

sa
.

k
ang

 C
hang

 is b
ased

 at the d
ep

artm
ent o

f n
atural 

r
eso

urces and
 e

nviro
nm

ental sciences at the u
ni-

versity o
f illino

is at u
rb

ana-C
ham

p
aig

n, u
sa

k
yle M

illns is b
ased

 at the d
ep

artm
ent o

f C
o

m
-

p
uter science at the u

niversity o
f illino

is at u
rb

ana-
C

ham
p

aig
n, u

sa

http
://aud

io
b

o
m

b
ing

.b
lo

g
sp

o
t.co

m
/
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e

r
fo

r
m

a
n

c
e

s

to
kt

ek
 

 
 

 
 

to
m

 v
er

b
ru

g
g

en

a
b

st
r

a
c

t 
  

 
 

 

to
kt

ek
 (t

o
m

 v
er

b
ru

g
g

en
) s

tr
uc

tu
re

s 
th

e 
un

b
rid

le
d

 
cl

ic
ks

 a
nd

 c
ut

s 
o

f h
is

 c
irc

ui
t 

b
en

d
 g

ad
g

et
s 

to
 a

 fr
ag

-
ile

 d
is

tu
rb

an
ce

. s
am

p
lin

g
 w

ith
 a

 jo
ys

tic
k 

to
m

 c
re

-
at

es
 u

nl
o

g
ic

 d
yn

am
ic

 c
o

m
p

o
si

tio
ns

. 

to
m

’s 
w

o
rk

 is
 a

b
o

ut
 t

he
 c

o
m

m
un

ic
at

io
n 

an
d

 n
o

n-
co

m
m

un
ic

at
io

n 
b

et
w

ee
n 

el
ec

tr
o

ni
c 

d
ev

ic
es

 a
nd

 h
u-

m
an

s,
 fo

cu
si

ng
 p

ar
tic

ul
ar

ly
 o

n 
hi

s 
re

la
tio

ns
hi

p
 w

ith
 

su
ch

 d
ev

ic
es

. d
ra

w
in

g
 o

n 
hi

s 
fin

e 
ar

t 
b

ac
kg

ro
un

d
, 

hi
s 

w
o

rk
 e

xp
lo

re
s 

th
e 

re
la

tio
ns

hi
p

s 
b

et
w

ee
n,

 h
um

an
 

to
uc

h,
 m

em
o

ry
 a

nd
 e

ve
ry

d
ay

 e
le

ct
ro

ni
c 

o
b

je
ct

s.
 

fo
r 

ex
am

p
le

 h
is

 w
o

rk
 “

M
o

ed
er

ko
ek

”,
 w

hi
ch

 li
te

ra
lly

 
tr

an
sl

at
ed

 is
 m

o
th

er
-c

ak
e 

b
ut

 re
fe

rs
 in

 e
ng

lis
h 

to
 

th
e 

p
la

ce
b

o
, t

o
m

 p
er

fo
rm

s 
w

ith
 h

is
 m

o
th

er
 a

nd
 s

he
 

b
ak

es
 a

 c
ak

e,
 li

ke
 s

he
 u

se
d

 t
o

 w
he

n 
he

 w
as

 a
 y

o
un

g
 

b
o

y.
 in

 t
he

 c
o

nt
em

p
o

ra
ry

 v
er

si
o

n,
 in

 a
 s

el
f-

as
se

m
-

b
le

d
 k

itc
he

n,
 t

o
m

 p
er

fo
rm

er
s 

w
ith

 h
is

 m
o

th
er

, s
am

-
p

lin
g

 h
er

 b
ak

in
g

 a
nd

 t
he

 s
o

un
d

s 
its

 p
ro

d
uc

es
 in

 
re

al
tim

e.
 t

he
se

 s
o

un
d

s 
ar

e 
ar

ra
ng

ed
 a

nd
 m

an
ip

u-
la

te
d

 o
n 

th
e 

fly
 a

nd
 fo

rm
 a

n 
o

ng
o

in
g

, i
m

p
ro

vi
se

d
 

co
m

p
o

si
tio

n.
 t

he
 p

er
fo

rm
an

ce
 e

nd
s,

 w
ith

 t
he

 c
ak

e 
g

o
in

g
 in

to
 t

he
 o

ve
n 

an
d

 t
he

 s
m

el
l o

f b
ak

in
g

 fi
lli

ng
 

th
e 

ro
o

m
. o

nc
e 

it 
is

 b
ak

ed
, t

he
 c

ak
e 

is
 s

er
ve

d
 t

o
 

th
e 

au
d

ie
nc

e.

to
m

’s 
la

te
st

 in
ve

nt
io

n 
is

 t
he

 C
ra

ck
le

-C
an

va
s.

 u
s-

in
g

 s
te

iM
 c

ra
ck

le
 b

o
x 

ha
rd

w
ar

e,
 t

o
m

 h
as

 c
re

at
ed

 
p

ai
nt

in
g

s 
th

at
 p

ro
d

uc
e 

so
un

d
. e

ac
h 

p
ai

nt
in

g
 c

an
 

p
ro

d
uc

e 
so

un
d

 b
y 

its
el

f b
ut

 w
he

n 
co

nn
ec

te
d

 w
ith

 
o

th
er

 p
ai

nt
in

g
s 

fo
rm

s 
a 

‘p
ai

nt
in

g
 o

rc
he

st
ra

’. 
b

y
co

nn
ec

tin
g

 c
ab

le
s 

b
et

w
ee

n 
th

e 
p

ai
nt

in
g

s,
 t

he
 

so
un

d
 c

ha
ng

es
, w

hi
le

 t
he

 c
ab

le
s 

le
ng

th
, c

o
lo

ur
 a

nd
 

fo
rm

, f
o

rm
 a

 d
ra

w
in

g
 o

n 
th

e 
w

al
l o

r 
in

 t
he

 s
p

ac
e 

th
e 

p
ai

nt
in

g
s 

ar
e 

ha
ng

in
g

.

ht
tp

://
w

w
w

.s
on

id
og

ris
.c

om
/ h

ttp
://

w
w

w
.lo

m
ec

ha
ni

k.
co

m

b
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to
m

’s 
w

o
rk

 is
 a

b
o

ut
 t

he
 c

o
m

m
un

ic
at

io
n 

an
d

 n
o

n-
co

m
m

un
ic

at
io

n 
b

et
w

ee
n 

el
ec

tr
o

ni
c 

d
ev

ic
es

 a
nd

 h
u-

m
an

s,
 fo

cu
si

ng
 p

ar
tic

ul
ar

ly
 o

n 
hi

s 
re

la
tio

ns
hi

p
 w

ith
 

su
ch

 d
ev

ic
es

. d
ra

w
in

g
 o

n 
hi

s 
fin

e 
ar

t 
b

ac
kg

ro
un

d
, 

hi
s 

w
o

rk
 e

xp
lo

re
s 

th
e 

re
la

tio
ns

hi
p

s 
b

et
w

ee
n,

 h
um

an
 

to
uc

h,
 m

em
o

ry
 a

nd
 e

ve
ry

d
ay

 e
le

ct
ro

ni
c 

o
b

je
ct

s.
 

to
m

 v
er

b
ru

g
g

en
 is

 p
ar

t 
o

f t
he

 n
ew

 in
te

rf
ac

es
 fo

r 
pe

rf
o

rm
an

ce
s 

p
ro

g
ra

m
m

e.

tr
a

tti - a
 n

o
ise m

aker fo
r c

hild
ren 

 

M
artin pichlm

air, laura b
elo

ff

a
b

str
a

c
t   

 
 

 

in this p
ap

er, w
e d

escrib
e tr

a
tti, a characteris-

tic p
iece o

f d
evice a

rt. it is a funnel shap
ed

 b
ull-

ho
rn to

 b
e w

o
rn in fro

nt o
f the b

elly. C
hild

ren can 
w

alk aro
und

 w
ith the tr

a
tti. first, they reco

rd
 

their vo
ice into

 the d
evice. then, they can p

o
int the 

tr
a

tti anyw
here they w

ant. the tr
a

tti co
nstantly 

snap
s im

ag
es fro

m
 its surro

und
ing

s and
 p

lays b
ack 

the reco
rd

ed
 vo

ice sam
p

les m
anip

ulated
 thro

ug
h 

the im
ag

e, thro
ug

h the enviro
nm

ent. tr
a

tti is 
techno

lo
g

ically b
ased

 o
n m

o
b

ile p
ho

ne techno
lo

g
y 

and
 it reflects a num

b
er o

f key features o
f m

o
b

ile 
p

ho
ne techno

lo
g

y. tr
a

tti is a lo
ud

 and
 d

isturb
ing

 
p

iece o
f real-tim

e art, a very p
erso

nal m
usical in-

strum
ent p

laying
 the vo

ice o
f the m

usician, acco
rd

-
ing

 to
 her stand

p
o

int in the w
o

rld
.
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M
artin pichlm

air (1977) is a m
ed

ia artist living
 and

 
w

o
rking

 in v
ienna, a

ustria. since he received
 his 

d
o

cto
ral d

eg
ree in info

rm
atics he w

o
rks as assistant 

p
ro

fesso
r at the institute o

f d
esig

n and
 a

ssessm
ent 

o
f techno

lo
g

y at the v
ienna u

niversity o
f techno

l-
o

g
y. h

is art p
ieces w

ere sho
w

n at vario
us m

ed
ia 

art festivals and
 exhib

itio
ns. r

ecent sho
w

s includ
-

ing
 the a

rs e
lectro

nica festival, ise
a

, transm
ed

iale 
and

 the M
icro

w
ave internatio

nal festival fo
r n

ew
 

M
ed

ia a
rt. in his research and

 p
ub

licatio
ns, he fo

-
cuses o

n theo
ry and

 p
ractise o

f interactive art and
 

d
esig

n - fro
m

 g
am

e d
esig

n and
 p

hysical interfaces 
to

 o
p

en so
urce d

evelo
p

m
ent m

o
d

els and
 co

m
m

u-
nity m

ed
ia.

laura b
elo

ff’s (1964) interests d
eal w

ith ind
ivid

uals 
in the g

lo
b

al so
ciety ad

ap
ting

 to
 hig

hly co
m

p
lex 

techno
lo

g
ically enhanced

 w
o

rld
. h

er m
o

b
ile, w

ear-
ab

le o
b

jects are exhib
ited

 internatio
nally in m

use-
um

s, g
alleries, and

 m
ajo

r m
ed

ia-festivals. she is fre-
q

uently lecturing
 ab

o
ut her research and

 p
ractice in 

universities and
 co

nferences.
1999: visiting

 pro
fesso

r, linz a
rt u

niversity, a
ustria. 

2002-2006: pro
fesso

r fo
r m

ed
ia arts, a

rt a
cad

em
y 

o
f o

slo
, n

o
rw

ay. 2007-2011: 5-year a
rtist-g

rant b
y 

the finnish state. 2007>
: lecturing

 at the u
niversity 

o
f a

rt and
 d

esig
n h

elsinki, finland
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taking
 so

und
ing

s – investig
ating

 c
o

astal 
n

avig
atio

ns and
 o

rientatio
ns in so

und
 

yo
land

e h
arris

a
b

str
a

c
t   

 
 

 

taking
 so

und
ing

s is a series o
f so

und
 art w

o
rks 

em
erg

ing
 fro

m
 an investig

atio
n into

 land
scap

e and
 

navig
atio

n. the full p
ap

er d
escrib

es the p
ro

cesses 
and

 results o
f research und

ertaken d
uring

 a fello
w

-
ship

 at the a
cad

em
y o

f M
ed

ia a
rts (k

h
M

) in C
o

-
lo

g
ne (2006), and

 is b
ased

 o
n p

ractical and
 histo

ri-
cal research into

 co
astal navig

atio
n techniq

ues and
 

the p
o

tential relatio
nship

 to
 so

und
. b

y exp
lo

ring
 

the techno
lo

g
ies o

f lig
htho

use and
 satellite navig

a-
tio

n the w
o

rk lays o
ut so

m
e artistic strateg

ies fo
r 

m
o

b
ile m

usic co
m

p
o

sitio
n b

y lo
o

king
 at p

hysical 
m

o
tio

n, no
tatio

n in m
ap

s charts and
 sco

res, sp
a-

tialisatio
n and

 o
rientatio

n d
uring

 navig
atio

n and
 its 

realisatio
n in a so

und
 installatio

n, and
 the m

ap
p

ing
 

o
f navig

atio
n d

ata to
 so

und
.

the p
ro

ject stem
s fro

m
 m

y p
revio

us m
o

b
ile artw

o
rk 

in extrem
e lo

catio
ns fo

r an ab
sent o

r ind
ivid

ual au-
d

ience. the sarg
asso

 sail (1997) exp
lo

red
 so

und
s 

and
 the p

sycho
lo

g
ical im

p
act o

f a sailing
 jo

urney 
aw

ay fro
m

 land
, navig

ating
 acro

ss the em
p

tiness o
f 

the b
erm

ud
a triang

le. the v
id

eo
-W

alker (2002-3), a 
p

o
rtab

le p
ro

jecto
r w

ith senso
rs to

 co
ntro

l chang
es 

in vid
eo

, p
layed

 w
ith the interface b

etw
een real 

and
 p

ro
jected

 im
ag

e d
uring

 the act o
f w

alking
, as a 

p
o

w
erful exp

erience in hyb
rid

 reality.

the taking
 so

und
ing

s installatio
n and

 p
erfo

r-
m

ance turn d
ata fro

m
 lig

htho
use sig

nals and
 g

ps 
into

 so
und

 p
laced

 in sp
ace. the technical set-up

 
co

nsists o
f a hand

held
 g

ps receiver read
 co

ntinu-
o

usly b
y M

ax/M
sp+

Jitter so
ftw

are. this co
nverts 

the d
ata into

 electro
nic so

und
, d

efines the sp
atiali-

satio
n o

ver sixteen sp
eakers, and

 co
ntro

ls vid
eo

 
p

layb
ack. the p

ap
er d

escrib
es d

ifferent cho
ices o

f 
so

und
 sp

atialisatio
n and

 d
ata m

ap
p

ing
 to

 so
und

, 
and

 sho
w

s visual traces o
f g

ps erro
r fro

m
 a fixed

 
receiver. e

xp
erim

ents w
ith the sam

e set-up
 w

hilst 
d

riving
 in a car are d

escrib
ed

, w
hich sug

g
ests the 

sub
seq

uent p
ro

ject sun r
un sun and

 the satellite 
so

und
ers (2008). 

b
Io

 
 

 
 

 

u
nd

erstand
ing

 the relatio
ns b

etw
een so

und
, im

ag
e 

and
 sp

ace thro
ug

h techno
lo

g
ies o

f co
m

m
unicatio

n 
and

 navig
atio

n, has b
een the central fo

cus o
f yo

lan-
d

e’s w
o

rk o
ver the last ten years. she exp

lo
res the 

interm
ed

iary ro
le o

f the sco
re, b

o
th as p

ractical and
 

co
ncep

tual to
o

l, and
 as an o

p
en im

ag
inary situatio

n 
fo

r co
m

m
unicatio

n. h
er sco

re sp
aces p

ro
ject em

-
p

lo
ys a sp

atial ap
p

ro
ach to

 co
m

p
o

sitio
n and

 has re-
sulted

 in num
ero

us aud
io

-visual p
erfo

rm
ances and

 
installatio

ns, includ
ing

 the M
eta-o

rchestra, theo
ret-

ical texts, such as insid
e o

ut instrum
ent, and

 w
o

rk-
sho

p
s fo

r co
m

p
o

sers, so
und

 artists, architects and
 

d
esig

ners. h
er m

o
st recent w

o
rks, taking

 so
und

-
ing

s and
 sun r

un sun, em
p

lo
y intuitive and

 scientif-
ic m

o
d

es o
f kno

w
ing

 and
 jo

in ancient and
 co

ntem
-

p
o

rary navig
atio

n and
 o

rientatio
n techniq

ues fro
m

 
sextants to

 g
ps, to

 exp
lo

re o
ur ap

p
arently chang

-
ing

 relatio
n to

 land
 and

 sea enviro
nm

ents in the 
ag

e o
f satellite and

 m
o

b
ile techno

lo
g

ies.
yo

land
e has a d

eg
ree in m

usic fro
m

 d
arting

to
n 

C
o

lleg
e o

f a
rts and

 a M
aster o

f philo
so

p
hy fro

m
 

the u
niversity o

f C
am

b
rid

g
e in architecture and

 the 
m

o
ving

 im
ag

e. she has b
een resid

ent researcher 
at the Jan van e

yck a
cad

em
y in M

aastricht, artistic 
fello

w
 at the a

cad
em

y o
f M

ed
ia a

rts C
o

lo
g

ne and
 

artist in resid
ence at ste

iM
 and

 the n
etherland

s 
institute fo

r M
ed

ia a
rts in a

m
sterd

am
. she has 

taug
ht interactio

n d
esig

n at the technical u
niver-

sity o
f e

ind
ho

ven, is g
uest lecturer at the r

ietveld
 

a
cad

em
y d

esig
n lab

, and
 lectures o

n her w
o

rk in-
ternatio

nally. h
er w

riting
s have b

een p
ub

lished
 in 

the C
o

ntem
p

o
rary M

usic r
eview

 and
 Jo

urnal o
f o

r-
g

anised
 so

und
 

http
://w

w
w

.yo
land

eharris.net
http

://sunrunsun.nim
k.nl
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e
g

o
to

ne
 | 

g
en

er
at

iv
e 

ri
ng

to
ne

 e
ng

in
e.

 

ir
ad

 l
ee

a
b

st
r

a
c

t 
  

 
 

 

e
g

o
to

ne
 is

 a
 g

en
er

at
iv

e 
r

in
g

to
ne

 e
ng

in
e 

so
ft

w
ar

e 
cu

rr
en

tly
 in

 d
ev

el
o

p
m

en
t,

 t
ha

t 
is

 d
es

ig
ne

d
 t

o
 g

en
-

er
at

e 
in

te
ra

ct
iv

e 
m

us
ic

 c
o

m
p

o
si

tio
ns

 u
si

ng
 m

o
b

ile
 

d
ev

ic
e 

d
at

a.
 e

g
o

to
ne

 t
ra

ns
fo

rm
s 

st
at

is
tic

al
 d

at
a 

re
-

tr
ie

ve
d

 fr
o

m
 a

 m
o
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ffi

ti 
is

 a
 c

o
nc

ep
t 

fo
r 

p
eo

p
le

 t
o

 s
p

ra
y 

an
d

 
re

m
ix

 m
us

ic
 o

n 
th

e 
st

re
et

. i
t 

co
nt

ai
ns

 a
 s

ys
te

m
 o

f 
d

ev
ic

es
 fo

r 
cr

ea
to

rs
, i

nc
lu

d
in

g
 t

he
 s

o
un

d
 c

ap
, t

he
 

co
nt

ro
lle

r 
an

d
 t

he
 b

o
o

m
 b

o
x.

 t
he

 s
o

un
d

 c
ap

 is
 d

e-
si

g
ne

d
 t

o
 b

e 
p

ut
 o

n 
th

e 
re

al
 s

p
ra

y 
ca

n,
 a

nd
 m

ak
es

 
th

e 
so

un
d

 s
am

p
le

 s
p

ra
y 

o
ut

 w
ith

 t
he

 p
ai

nt
. t

he
 

co
nt

ro
lle

r 
an

d
 t

he
 b

o
o

m
 b

o
x 

se
rv

e 
as

 a
ss

is
t 

d
ev

ic
-

es
 d

ur
in

g
 t

he
 c

re
at

in
g

 p
ro

ce
ss

. M
us

ic
 is

 c
o

m
p

o
se

d
 

b
y 

o
ve

rla
yi

ng
 p

ai
nt

s.
 h

en
ce

 t
he

 g
ra

ffi
ti 

is
 t

he
 v

is
u-

al
iz

at
io

n 
o

f t
he

 m
us

ic
, a

nd
 t

he
 m

us
ic

 is
 t

he
 s

o
un

d
-

tr
ac

k 
o

f t
he

 g
ra

ffi
ti.

 p
as

se
ng

er
s 

ca
n 

lis
te

n 
to

 t
he

 m
u-

si
c 

w
ith

 a
 s

o
ft

w
ar

e 
p

la
ye

r 
in

st
al

le
d

 in
 t

he
ir 

m
o

b
ile

 
d

ev
ic

es
. M

us
ic

 is
 s

tr
ea

m
ed

 t
o

 t
he

 d
ev

ic
e 

w
he

n 
th

e 
p

as
se

ng
er

 c
o

m
e 

cl
o

se
 t

o
 t

he
 g

ra
ffi

ti.
g

ra
ffi

ti 
is

 a
n 

ur
b

an
 p

he
no

m
en

o
n 

w
ith

 it
s 

o
w

n 
p

ro
m

-
in

en
t 

su
b

cu
ltu

re
. W

ith
 t

he
 r

is
in

g
 o

f l
o

ca
tiv

e 
m

ed
ia

, 
th

e 
in

vi
si

b
le

 a
ud

io
 is

 a
b

le
 t

o
 b

e 
ta

g
g

ed
 in

 t
he

 p
hy

si
-

ca
l s

p
ac

e.
 h

er
e 

ta
g

g
in

g
 t

ec
hn

ic
al

ly
 m

ea
ns

 g
eo

-t
ag

-
g

in
g

, a
s 

a 
p

ro
ce

ss
 o

f d
ep

o
si

tin
g

 d
ig

ita
l c

o
nt

en
t 

in
 

a 
p

hy
si

ca
l l

o
ca

tio
n.

 t
hi

s 
p

ro
je

ct
 e

xp
lo

re
s 

a 
co

nc
ep

t 
o

f e
na

b
lin

g
 p

eo
p

le
 s

p
ra

y 
m

us
ic

 o
n 

th
e 

st
re

et
 a

nd
 

m
ak

e 
g

ra
ffi

ti 
w

ith
 b

o
th

 v
is

ua
l a

nd
 a

ud
io

 e
le

m
en

ts
.

a
 s

ys
te

m
 o

f p
hy

si
ca

l d
ev

ic
es

 is
 d

es
ig

ne
d

 fo
r 

ar
t-

is
ts

 t
o

 c
re

at
e 

an
d

 t
ag

 m
us

ic
 in

 t
he

 u
rb

an
 s

p
ac

e 
w

ith
 

re
al

 s
p

ra
y 

ca
ns

. f
o

r 
g

en
er

al
 v

ie
w

er
s/

au
d

ie
nc

es
 s

o
n-

ic
 g

ra
ffi

ti 
p

ro
vi

d
es

 a
 li

st
en

in
g

 e
xp

er
ie

nc
e 

g
iv

in
g

 a
 

se
ns

e 
o

f c
o

nn
ec

tio
n 

w
ith

 t
he

 e
nv

iro
nm

en
t.

M
us

ic
 is

 a
b

st
ra

ct
 t

o
 e

xp
re

ss
 v

is
ua

lly
. s

o
m

e 
g

ra
ffi

ti 
ar

tis
ts

 d
is

to
rt

 le
tt

er
s,

 d
es

ig
n 

p
at

te
rn

s 
to

 m
ak

e 
ab

-
st

ra
ct

 w
o

rk
s;

 o
th

er
s 

d
o

 p
ic

tu
re

sq
ue

 p
ie

ce
s.

 i 
am

 in
-

te
re

st
ed

 in
 in

ve
st

ig
at

in
g

 w
ha

t 
ne

w
 fo

rm
 o

f e
xp

re
s-

si
o

n 
w

o
ul

d
 e

vo
lv

e 
fr

o
m

 t
he

 b
le

nd
in

g
 o

f m
us

ic
 a

nd
 

g
ra

ffi
ti.

 t
he

 c
ur

re
nt

 d
es

ig
n 

o
f s

o
ni

c 
g

ra
ffi

ti 
le

av
es

 
m

uc
h 

fr
ee

d
o

m
 t

o
 a

rt
is

ts
 fo

r 
d

ev
el

o
p

in
g

 t
he

ir 
o

w
n 

fo
rm

at
io

n 
an

d
 v

is
ua

l l
an

g
ua

g
es

 o
f m

us
ic

. t
he

y 
ca

n 
ad

o
p

t 
a 

m
o

re
 im

p
ro

vi
sa

tio
na

l a
tt

itu
d

e 
o

r 
sk

et
ch

 o
ut

 
th

ei
r 

w
o

rk
 b

ef
o

re
 p

ai
nt

in
g

. t
he

 re
su

lts
 m

ay
 b

e 
sh

o
rt

 
so

un
d

 s
ig

na
tu

re
s 

o
r 

ep
ic

 c
o

m
p

o
si

tio
ns

.
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 p
o

st
e

r
s

m
o

b
ile m

usic c
reatio

n using
 p

d
a

s and
 

sm
artp

ho
nes 

 
 

 

a
shley e

lsd
o

n

a
b

str
a

c
t  

 
 

 

this p
ap

er review
s the current state o

f availab
le 

m
o

b
ile m

usic creating
 ap

p
licatio

n so
ftw

are fo
r 

pd
a

s and
 sm

artp
ho

nes. the p
ap

er exp
lo

res d
e-

velo
p

er’s m
o

tivatio
ns and

 tho
ug

hts o
n the future o

f 
m

o
b

ile m
usic, and

 the resp
o

nses o
f a few

 users to
 

q
uestio

ns ab
o

ut ho
w

 they use m
o

b
ile m

usic tech-
no

lo
g

y, and
 d

raw
s co

nclusio
ns reg

ard
ing

 the future 
o

f m
o

b
ile m

usic m
aking

.
palm

 so
und

s (http
://the-p

alm
-so

und
.b

lo
g

sp
o

t.
co

m
/) is a b

lo
g

 d
evo

ted
 to

 all fo
rm

s o
f m

o
b

ile m
u-

sic m
aking

 and
 techno

lo
g

y. this p
ap

er is the first 
attem

p
t at und

erstand
ing

 user and
 d

evelo
p

er 
view

s and
 sug

g
esting

 p
o

ssib
le futures in the m

o
-

b
ile m

usic sp
ace. the field

 o
f m

o
b

ile m
usic m

aking
 

o
n pd

a
s and

 sm
artp

ho
nes is still relatively sm

all. 
there are o

nly a hand
ful o

f ap
p

licatio
ns availab

le 
in a m

arket fo
r pd

a
 so

ftw
are that is co

m
p

aratively 
very larg

e. a
ltho

ug
h the d

eskto
p

 m
arket fo

r m
usic 

so
ftw

are is hug
e the hand

held
 m

arket has never ex-
p

erienced
 the sam

e level o
f interest. this p

ap
er ex-

p
lo

res so
m

e o
f the current issues.

v
irtually all o

f the ap
p

licatio
ns d

iscussed
 in this p

a-
p

er have their ro
o

t functio
nality in d

eskto
p

 o
rig

ins. 
they are in effect a translatio

n o
f d

eskto
p

 techno
lo

-
g

ies into
 a hand

held
 enviro

nm
ent. h

o
w

ever, if yo
u 

take the em
erg

ence o
f ap

p
licatio

ns like sp
inpad

 
and

 a
xispad

 as p
ro

o
f that there m

usical uses that 
co

uld
 b

e uniq
ue to

 the hand
held

 enviro
nm

ent, then 
w

here d
o

es this naturally lead
 to

? h
as hand

held
 

hard
w

are techno
lo

g
y g

o
t to

 the p
o

int w
here inp

ut 
d

evices can b
e used

 in new
 w

ays to
 enab

le the d
e-

vice to
 b

eco
m

e m
uch m

o
re o

f an instrum
ent rather 

than just a translatio
n o

f a d
eskto

p
 ap

p
licatio

n?
the ipho

ne’s senso
r techno

lo
g

y co
uld

 lead
 to

 the 
use o

f senso
rs in m

usic hand
held

 m
usic techno

lo
g

y 
to

 p
ro

vid
e a m

o
re d

irectly m
anip

ulated
 and

 sensi-
tive interface w

ith the p
o

ssib
ility o

f g
esture co

ntro
l 

and
 reco

g
nitio

n. it is p
erhap

s a d
evice o

f this na-
ture w

hich co
uld

 extend
 the usag

e o
f m

o
b

ile m
usic 

techno
lo

g
ies and

 enco
urag

e m
o

re users to
 exp

lo
re 

the field
. 
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o

ste
r

s 
75

e
xtend

ed
 e

nviro
-G

uitar 
 

 

C
o

lin b
lack

a
b

str
a

c
t  

 
 

 

in this p
ap

er, i exp
lo

re the initial research and
 d

e-
velo

p
m

ent reg
ard

ing
 m

y m
o

b
ile exp

erim
ental 

“e
xtend

ed
 e

nviro
-g

uitar” (x
e

g
) instrum

ent/s as a 
typ

e o
f reso

nating
 aco

ustic p
ro

filing
 d

evice.   it also
 

exp
lo

res the p
o

ssib
ilities o

f using
 m

ultip
le x

e
g

s 
w

ithin site sp
ecific p

hysically sp
atialised

 m
ulti-in-

strum
ent installatio

ns and
 the d

eco
nstructio

n o
f this 

ab
stract so

nic terrain via em
erg

ing
 m

o
b

ile tech-
no

lo
g

ies.

b
Io

 
 

 
 

 

C
o

m
p

o
ser/so

und
 artist C

o
lin b

lack has b
een inter-

natio
nally reco

g
nized

 w
ith the p

restig
io

us prix italia 
a

w
ard

 (2003) in the categ
o

ry ‘b
est M

usic r
ad

io
 - 

C
o

m
p

o
sed

 W
o

rk’ fo
r co

m
p

o
sing

 and
 p

ro
d

ucing
 his 

m
ajo

r w
o

rk ‘the e
ars o

utsid
e M

y listening
 r

o
o

m
’. 

b
b

C
 rad

io
 3 has d

escrib
ed

 this w
inning

 w
o

rk as “a 
haunting

 evo
catio

n o
f a

ustralia” w
hile the n

atio
nal 

r
ad

io
 C

o
m

p
any o

f u
kraine invited

 b
lack to

 help
 

ad
ap

t this w
o

rk fo
r a u

krainian aud
ience in 2004.

C
o

lin b
lack’s cred

its includ
e the a

ustralia C
o

uncil 
fo

r the a
rts n

ew
 M

ed
ia arts r

esid
ency w

ith ‘the 
listening

 r
o

o
m

’, a
b

C
 r

ad
io

 in 2002, M
usical d

irec-
to

r fo
r live tv

 variety sho
w

s, so
und

tracks fo
r feature 

and
 sho

rt film
s, vid

eo
, tv

 and
 d

ig
ital m

ed
ia p

resen-
tatio

ns and
 further ind

ustry aw
ard

s fo
r b

est e
xp

eri-
m

ental so
ng

 and
 b

est instrum
ental C

o
m

p
o

sitio
n.

a
s a C

o
m

p
o

ser, he has b
een featured

 o
n 

d
eutschland

rad
io

’s k
ultur’s ‘k

lang
kunst’ p

ro
g

ram
, 

a
b

C
 rad

io
 (a

ustralia), yle
 r

ad
io

 (finland
) and

 
his w

o
rks have b

een selected
 fo

r p
erfo

rm
ance at 

events includ
ing

 ‘e
n r

ed
 o

 2000’ m
usic festival 

b
arcelo

na sp
ain, the festival synthese b

o
urg

es 
france, r

enco
ntres M

usiq
ues n

o
uvelles, lunel 

france, 60x60 pacific b
asin r

eg
io

nal C
o

ncert lo
s 

a
ng

eles u
sa

, Zèp
p

elin 2004-festival d
e a

rte so
no

-
ro

 b
arcelo

na, sp
ain, h

ip
erso

nica 2004 in sao
 paulo

, 
b

razil, the literature so
und

 b
arrier 2002 in W

ien, 
a

ustria, syd
ney u

niversity’s live W
ires co

ncerts ‘97, 
‘98 and

 M
elb

o
urne’s e

xtatic C
o

ncert fo
r the n

ext 
W

ave festival ’98.

b
lack’s so

und
 installatio

ns includ
e the ‘b

utter 
C

hurn’ so
und

 sculp
ture in lism

o
re’s h

eritag
e park, 

the parram
atta h

eritag
e C

entre’s ‘parram
atta: peo

-
p

le &
 place’ exhib

itio
n w

hich is to
 run fo

r seven 
years.  in 2002 b

lack created
 a d

ynam
ic m

ulti-site 
so

und
scap

e and
 the starco

urt theatre sp
ace so

und
 

installatio
n “flo

o
d

scap
e” fo

r the n
o

r
pa

 p
ro

d
uc-

tio
n o

f ‘the flo
o

d
’.  a

 finalist in the a
ustralian n

a-
tio

nal d
ig

ital a
rts a

w
ard

s ‘98, his exp
erim

ental 
co

m
p

o
sitio

n “118, 120 122” w
as exhib

ited
 at b

ris-
b

ane’s institute o
f M

o
d

ern a
rt.

h
e has p

resented
 research p

ap
ers o

n rad
io

 art and
 

so
und

 art p
ractice at r

M
it u

niversity’s, scho
o

l o
f 

C
reative M

ed
ia (M

elb
o

urne, a
ustralia) and

 the 4th 
internatio

nal M
o

b
ile M

usic W
o

rksho
p

 ho
sted

 b
y 

ste
iM

 (the stud
io

 fo
r e

lectro
-instrum

ental M
usic) 

and
 W

aag
 so

ciety in a
m

sterd
am

, the n
etherland

s. 
b

lack has also
 b

een invited
 to

 talk ab
o

ut rad
io

 arts 
and

 his w
o

rk o
n lo

nd
o

n’s r
eso

nance 104.4fM
, at 

the sib
elius a

cad
em

y in h
elsinki, technische u

ni-
versität b

erlin and
 the v

icto
ria u

niversity o
f W

el-
ling

to
n.

b
lack’s w

o
rk has b

een selected
 fo

r b
ro

ad
cast and

 
p

o
d

cast o
n statio

ns includ
ing

 d
eutschland

rad
io

 
k

ultur, the b
b

C
, yle

 r
ad

io
, sw

ed
en’s sverig

es r
a-

d
io

 as w
ell as m

any o
ther e

uro
p

ean statio
ns and

 
in so

uth a
frica, n

ew
 Zealand

 and
 num

ero
us tim

es 
acro

ss a
ustralia.

fo
r m

o
re info

rm
atio

n see http
://users.tp

g
.co

m
.au/

users/cyd
o

nian/c_b
lack.htm

l

7878 
2007 p

o
ste

r
s

79

p
o

ck
et

 G
am

el
an

: s
w

in
g

in
g

 p
ho

ne
s 

an
d

 a
d

 
ho

c 
st

an
d

ar
d

s 
 

 
 

g
re

g
 s

ch
ie

m
er

, M
ar

k 
h

av
ry

liv
 

a
b

st
r

a
c

t 
 

 
 

in
 th

is
 p

ap
er

, w
e 

d
is

cu
ss

 h
o

w
 m

o
b

ile
 p

ho
ne

s 
ha

ve
 

b
ee

n 
us

ed
 a

s 
d

ev
ic

es
 fo

r a
ct

iv
e 

m
us

ic
 m

ak
in

g
, h

o
w

 
m

o
b

ili
ty

 a
ffe

ct
s 

so
un

d
 a

nd
 h

o
w

 c
o

m
m

un
ic

at
io

n 
b

e-
tw

ee
n 

p
ho

ne
s 

ha
s 

b
ee

n 
in

te
g

ra
te

d
 in

to
 th

e 
fa

b
ric

 o
f 

a 
ne

w
 g

en
re

 o
f i

nt
er

ac
tiv

e 
p

er
fo

rm
an

ce
 b

y 
g

ro
up

s 
o

f m
us

ic
ia

ns
. W

e 
id

en
tif

y 
so

m
e 

o
f t

he
 is

su
es

 th
at

 
st

o
o

d
 in

 th
e 

w
ay

 o
f d

ev
el

o
p

in
g

 tw
o

 n
ew

 m
us

ic
al

 a
p

-
p

lic
at

io
ns

 fo
r m

o
b

ile
 p

ho
ne

s,
 d

is
cu

ss
 a

sp
ec

ts
 o

f p
er

-
fo

rm
an

ce
 w

o
rk

s 
d

ev
el

o
p

ed
 s

o
 fa

r u
si

ng
 th

is
 te

ch
no

l-
o

g
y 

an
d

 p
o

in
t t

he
 w

ay
 to

 fu
tu

re
 d

ev
el

o
p

m
en

t.
C

o
m

p
ut

er
 m

us
ic

 h
as

 h
ad

 tw
o

 p
er

si
st

en
t t

ec
hn

o
lo

g
i-

ca
l l

eg
ac

ie
s.

 o
ne

 is
 it

s 
d

ep
en

d
en

ce
 o

n 
p

er
fo

rm
an

ce
 

in
te

rf
ac

es
 d

es
ig

ne
d

 a
ro

un
d

 1
2 

eq
ua

l d
iv

is
io

ns
 o

f 
th

e 
o

ct
av

e.
 t

he
 s

ec
o

nd
 is

 th
e 

d
es

kt
o

p
 c

o
m

p
ut

in
g

 
en

vi
ro

nm
en

t w
he

re
 m

us
ic

al
 re

so
ur

ce
s 

ar
e 

co
nc

en
-

tr
at

ed
 in

 th
e 

ha
nd

s 
o

f a
 s

in
g

le
 u

se
r. 

a
s 

te
ch

no
lo

g
ic

al
 

d
ev

el
o

p
m

en
t s

hi
ft

s 
aw

ay
 fr

o
m

 th
is

 to
w

ar
d

s 
m

o
b

ile
 

co
m

p
ut

in
g

, n
ew

 c
o

m
p

ut
er

 p
er

fo
rm

an
ce

 p
ar

ad
ig

m
s 

ha
ve

 b
eg

un
 to

 e
m

er
g

e.
 t

he
 p

o
ck

et
 g

am
el

an
 p

ro
j-

ec
t i

s 
m

o
tiv

at
ed

 b
y 

a 
d

es
ire

 to
 e

xp
lo

re
 th

e 
fe

at
ur

es
 

o
f m

ic
ro

to
na

l i
nt

er
va

ls
 fo

un
d

 in
 m

an
y 

no
n-

W
es
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p
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 m
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 re
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f p
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 p
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 c
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 b
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 p
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b
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 c
irc

ul
ar

 fa
sh

io
n 

to
 

p
ro
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. p
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s 
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o
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d
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o
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w
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d
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d
 c
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 s
o

un
d
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o
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b
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 p
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 p
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 c
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 d
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ro
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 f
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f f
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w

o
rk

 is
 a

ss
o

ci
at

ed
 w

ith
 m

us
ic

al
 a

p
p

lic
at

io
ns

 o
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b
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o
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aid
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W
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ito
ry co

m
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o
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n C
raving
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b
 p

r
o

je
c

ts
) w
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e-
sig

ned
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ienna d

C
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o
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p
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o
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 b
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ing
. so

und
 

frag
m

ents and
 structures sp

ecific to
 the p

ro
d

uctio
n 

in v
ienna w

ere left o
ut in favo

ur o
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atm
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 b
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ro
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 p
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f d
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b
ernhard

 g
arnicnig

, b
o

rn 1983 in b
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itio

n (m
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w
e 

co
m

e 
to

 s
ha

re
 s

o
ci

al
 s

p
ac

e 
w

ith
 o

th
er

s 
in

   
ur

-
b

an
 c

ul
tu

re
.

ip
o

d
 u

se
rs

 a
p

p
ea

r 
to

 li
ve

 in
 a

 w
o

rld
 o

f  
 m

ed
ia

te
d

 
w

e-
ne

ss
 in

  w
hi

ch
 s

o
un

d
 p

ro
vi

d
es

 b
o

th
 t

he
 d

re
am

s 
an

d
 t

he
 c
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 b
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 d
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 d
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f c
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 b
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ito
ry

 s
el
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 c
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 b
y 

so
un

d
. s

o
un

d
 it

se
lf 

is
 n

o
rm
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 c
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 m
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r 

o
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d
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-

ry
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t 

m
er
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d
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o
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o

f t
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, b
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o
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e 
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lo
g
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s 
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o
t 
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o
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 m
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. p
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 o
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 c
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p
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s 
“t

he
 m

o
b

ile
 p

ho
ne

 is
 

th
e 

ne
xt

 e
le

ct
ric

 g
ui

ta
r”

. h
e 

p
re

sa
g

ed
 a

 t
im

e 
w

he
n 

m
an

y 
m

o
re

 h
ig

hl
y 

ca
p

ab
le

 m
o

b
ile

 p
ho

ne
s 

w
o

ul
d

 
b

e 
ca

p
ab

le
 o

f r
un

ni
ng

 a
d

va
nc

ed
 c

re
at

iv
ity

 a
p

p
lic

a-
tio

ns
 s

uc
h 

as
 m

in
iM

ix
a

.

12
-t

ra
ck

 m
in

iM
ix

a
 v

2 
w

as
 d

em
o

ns
tr

at
ed

, s
ho

w
in

g
 

ho
w

 e
as

y 
it 

w
as

 fo
r 

a 
d

J-
lik

e 
p

er
fo

rm
an

ce
 t

o
 b

e 
cr

ea
te

d
 a

nd
 g

iv
en

 fr
o

m
 a

 m
o

b
ile

 d
ev

ic
e.

 in
 t

hi
s 

ca
se

, t
he

 p
ho

ne
 w

e 
b

ei
ng

 u
se

d
 m

o
re

 li
ke

 a
n 

st
er

eo
 

in
st

ru
m

en
t 

w
he

re
 li

ve
 s

tu
d

io
-li

ke
 f

x
 s

et
tin

g
s 

su
ch

 a
s 

re
ve

rb
, c

ho
ru

s,
 d

el
ay

, fi
lte

r 
an

d
 e

Q
 e

tc
 c

o
ul

d
 a

ll 
b

e 
se

le
ct

ed
 a

nd
 c

ha
ng

ed
 in

 re
al

 t
im

e 
o

n 
a 

p
er

-t
ra

ck
 o

r 
g

lo
b

al
 b

as
is

. t
hi

s 
w

as
 in

 a
d

d
iti

o
n 

to
 b

ei
ng

 a
b

le
 t

o
 

o
n-

th
e-

fly
 s

el
ec

t 
an

d
 a

d
d

 in
 m

ul
ti-

b
ar

 a
ud

io
 lo

o
p

s 
(in

cl
ud

in
g

 u
se

r’s
 o

w
n)

, M
id

i r
iff

s,
 u

se
r 

m
ic

ro
p

ho
ne

 
re

co
rd

in
g

s 
et

c.

m
in

iM
ix

a
 a

ls
o

 c
o

nt
ai

ne
d

 a
 p

o
w

er
fu

l m
o

d
ul

ar
 

so
ft

w
ar

e 
sy

nt
he

si
se

r 
w

ith
 a

 h
o

st
 o

f c
ap

ab
ili

tie
s,

 
an

d
 it

 w
as

 s
ho

w
n 

ho
w

 s
o

un
d

s 
g

en
er

at
ed

 fr
o

m
 t

hi
s 

co
ul

d
 a

ls
o

 b
e 

w
o

rk
ed

 in
to

 t
he

 m
ix

. b
o

th
 m

in
iM

ix
a

 
cr

ea
tio

n 
m

o
d

es
 w

er
e 

sh
o

w
n 

an
d

 e
xp

la
in

ed
, t

he
 

si
m

p
le

r 
m

o
d

e 
b

ei
ng

 w
he

re
 k

ey
-p

re
ss

es
 (o

r 
sc

re
en

-
ta

p
 o

n 
to

uc
h 

sc
re

en
 d

ev
ic

es
) c

o
ul

d
 e

.g
 t

ur
n 

lo
o

p
s 

o
n/

o
ff 

an
d

 t
he

 o
th

er
 “

ce
ll 

m
ix

” 
m

o
d

e 
w

he
re

 t
he

re
 

w
er

e 
4 

d
iff

er
en

ce
 m

ix
 s

ec
tio

ns
.
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llo

w
in

g
 t

he
 p

re
se

nt
at

io
n 

d
el

eg
at

es
 w

er
e 

p
ro

vi
d

-
ed

 w
ith

 d
ev

ic
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 w
he

re
 t

he
y 

co
ul

d
 t

ry
 o

ut
 m

in
iM

ix
a

 
fo

r 
th

em
se

lv
es

.
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te
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hi
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d
, e

st
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he

d
 in
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00
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 la
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st
 

co
m

p
an

y 
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o
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 m
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 a

rt
is

t 
an

d
 s

o
ng

w
rit

er
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im
 

C
o

le
 (a

ka
 c

o
la

rt
z)

 a
nd

 h
is

 b
ro

th
er

 p
et

e 
C

o
le

, w
ith

 
w

ho
m

 h
e 

ha
s 

w
o

rk
ed

 fo
r 

o
ve

r 
18

 y
ea
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 o

n 
d

ev
el

o
p

-
in

g
 g

en
er

at
iv

e 
m

us
ic

 s
ys

te
m

s 
an

d
 p

ro
d

uc
ts

 a
nd

 
te

ch
no

lo
g

ie
s 

fo
r 

m
o

b
ile

 m
us

ic
 m

ak
in

g
. i

nt
er
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o

r-
p

hi
c 
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ea

te
s 
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o

ls
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r 
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rt
ur

in
g
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 s
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 t
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tr
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s-
g

en
er
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iv
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m

us
ic

 s
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te
m

, h
yp
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m
en

t 
an

d
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o
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 c
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 ly
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 g

en
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lip
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 1
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th
e 

C
o

le
s 

fo
un

d
ed

 s
se

yo
 t

o
 d

ev
el

o
p

 t
he

 
g

en
er

at
iv

e 
m

us
ic

 s
ys

te
m

, “
k

o
an
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 w

hi
ch

 w
en

t 
o

n 
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b

e 
us

ed
 b

y 
b
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n 

e
no
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 1

99
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6 
to

 c
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e 

“g
en
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a-

tiv
e 

M
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 1
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 b

y 
19

96
 k

o
an

 h
ad

 b
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o
m

e 
th

e 
fir

st
 

e
ur

o
p

ea
n 

d
ev

el
o

p
ed
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lu

g
in
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r 
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sc
ap

e 
an

d
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98
 t

im
 c
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ed
 t

he
 fi

rs
t 

o
nl
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e 
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b
o

ra
tiv

e 
vi

r-
tu

al
 g

en
er
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iv

e 
co

m
p

o
si

tio
n,

 k
o

an
^

o
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is
, a

nd
 g

av
e 

a 
ke

yn
o

te
 s

p
ee

ch
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t 
is

e
a

. s
se

yo
 r
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se

d
 s

ev
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ro
un

d
s 

o
f f

un
d
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g
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 w
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t 
o
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a
ft

a
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b
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w
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 o
w
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d
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d
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ry
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f t
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he
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 C
o

le
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d
ev
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o
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20
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o
b
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 m
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00
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 a
nd

 p
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r 
to

 t
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m

in
en

t 
re

le
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e 
o

f 
m

in
iM

ix
a

 v
3,

 t
he

 C
o

le
s 

p
ar

te
d

 w
ith

 t
ao

 g
ro

up
 a

nd
 

fo
un

d
ed

 in
te

rm
o

rp
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c,
 w

he
re

 t
he

y 
ar
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in
g
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he

ir 
m
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ye
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o

f e
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to
 d

ev
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o
p
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, f
un

 a
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in

te
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g
 c

re
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o

p
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 m

o
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seq
uencer4
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d
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 Jim
iso

n, travis thatcher
 a

b
str

a
c

t   
 

 
 

seq
uencer404 is a m

o
b

ile p
ho

ne so
ftw

are ap
p

lica-
tio

n that enab
les m

ultip
le users to

 p
articip

ate in 
m

usic g
eneratio

n. u
sers eng

ag
e in the o

rchestra-
tio

n o
f a 16 step

 4-m
easure co

ntinual co
m

p
o

sitio
n, 

sim
ilar to

 tho
se fo

und
 in o

ld
er synthesis/seq

uenc-
ing

 system
s, such as r

o
land

’s tr
-808. u

p
 to

 fo
ur us-

ers select instrum
ents (p

ercussio
n, p

iano
, o

rchestral 
hit, etc.) w

hich d
eterm

ine the sam
p

les availab
le. 

C
o

nnectio
ns b

etw
een p

ho
nes are m

ad
e either via 

central server, o
r, in 2 p

erso
n m

o
d

e, thro
ug

h b
lu-

eto
o

th. 

o
nce co

nnectio
ns are estab

lished
, users trig

g
er 

so
und

 sam
p

les b
y p

ressing
 the num

eric key p
ad

 o
n 

their p
ho

ne. k
eys ‘1-9’ trig

g
er either no

tes in the 
C

m
 scale, o

r d
ifferent tim

b
er p

ercussio
n. u

sers re-
p

lace existing
 no

tes, o
r erase them

 b
y p

ressing
 the 

‘0’ key. pressing
 the ‘*’ and

 ‘#’ keys to
g

g
le o

ctaves 
in the instrum

entatio
n. 

k
ey p

resses are reg
istered

 b
y the central server, 

w
hich co

m
b

ines the d
ata into

 a no
tatio

nal structure 
co

ntaining
 all users’ m

usic, w
hich in turn, is read

 
b

y each m
o

b
ile d

evice. this structure enab
les ind

i-
vid

ual users to
 b

e o
ut o

f seq
uence w

ith each o
ther, 

w
hile facilitating

 a near real-tim
e co

llab
o

ratio
n. e

v-
ery 16 step

s, the new
 no

tatio
nal structure is lo

ad
ed

 
fro

m
 the server, and

 used
 to

 trig
g

er the ap
p

ro
p

riate 
so

und
s o

n the p
ho

ne. n
ew

 no
tes are ad

d
ed

 up
o

n 
their event to

 the server no
tatio

n, enab
ling

 them
 to

 
b

e heard
 b

y o
ther users d

uring
 the next m

easure. 
a

s a rep
etitive m

usical structure, users can antici-
p

ate the variatio
ns fro

m
 the o

ther users. 
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 cand

id
ate in the d

ig
ital M

e-
d

ia p
ro

g
ram
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eo

rg
ia institute o

f techno
lo

g
y. 

h
is research interests are in urb

an co
m

p
uting

. h
e 

is currently a fello
w

 at e
yeb

eam
 a

rt &
 techno

lo
g

y 
C

enter.

travis thatcher has b
een invo

lved
 in research in 

hum
an co

m
p

uter interactio
n fo

r live p
erfo

rm
ance 

and
 interactive so

nificatio
n.h

e has p
erfo

rm
ed

 as an 
electro

nic co
m

p
o

ser and
 m

usician fo
r the last seven 

years and
 as a saxo

p
ho

nist fo
r the last tw

elve years. 
thatcher received

 a b
achelo

rs in C
o

m
p

uter science 
fro

m
 g

eo
rg

ia tech in sp
ring

 2005, and
 a M

asters¬
† 

d
eg

ree in science, w
ith co

ncentratio
n in m

usic 
techno

lo
g

y in M
ay 2007.
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 u
n

iv
e

r
si

tY
 o

f 
su

ss
e

x
, 

u
n

it
e

d
 K

in
G

d
o

m
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 M

o
b

il
e 

M
u

si
C

 W
o

rk
sh

o
p

83

so
cialig

ht 
 

 
 

M
ichael sharo

n

so
cialig

ht is a co
ntent p

latfo
rm

 that lets any p
ub

-
lisher o

r p
erso

n create and
 d

isco
ver m

ed
ia and

 
info

rm
atio

n p
laced

 in p
hysical lo

catio
ns such as 

scho
o

ls, sho
p

s, and
 p

arks aro
und

 the w
o

rld
. a

ny-
o

ne can find
 the co

ntent, w
hether o

n their m
o

b
ile 

p
ho

ne w
hen nearb

y o
r b

y b
ro

w
sing

 a m
ap

 o
n the 

w
eb

. W
ith so

cialig
ht, w

e’ve created
 an entirely new

 
m

ed
ia channel that’s p

lace-b
ased

. 
the sticky n

o
te

the b
asic b

uild
ing

 b
lo

ck o
f so

cialig
ht is the sticky 

n
o

te- sim
ilar to

 a yello
w

 po
st-it no

te that yo
u find

 
at the o

ffice, excep
t that it can co

ntain text, im
ag

es, 
aud

io
 and

 even vid
eo

! sticky n
o

tes can b
e stuck to

 
any lo

catio
n in the w

o
rld

 and
 yo

u can cho
o

se w
ho

 
can see yo

urs...
so

cialig
ht M

o
b

ile
the b

est p
art ab

o
ut so

cialig
ht is using

 it o
n yo

ur 
cell p

ho
ne. this lets yo

u d
isco

ver all kind
s o

f thing
s 

that are actually near to
 yo

u! yo
u can also

 m
ake 

co
m

m
ents and

 rate the thing
s yo

u find
 as w

ell as 
stick yo

ur o
w

n no
tes. W

e can also
 no

tify yo
u ab

o
ut 

the thing
s that interest yo

u so
 yo

u never w
alk p

ast 
so

m
ething

 co
o

l ag
ain! 

W
hat yo

u see is relevant to
:

    * w
here yo

u are
    * w

ho
 yo

ur friend
s are

    * the channels yo
u sub

scrib
e to

it’s like having
 a g

uid
eb

o
o

k w
ritten b

y yo
ur friend

s 
and

 the p
eo

p
le yo

u trust. yo
u can also

 rate, tag
 and

 
leave co

m
m

ents o
n the thing

s yo
u find

. yo
u never 

g
et spa

M
 b

ecause w
e o

nly no
tify yo

u ab
o

ut the 
thing

s yo
u w

ant. yo
u can set yo

ur no
tificatio

n p
ref-

erences here.
W

e p
ro

vid
e a W

a
p versio

n that w
o

rks o
n alm

o
st ev-

ery p
ho

ne as w
ell as a Ja

va
 versio

n that w
o

rks o
n 

certain hand
sets and

 has co
o

l features like g
ps in-

teg
ratio

n and
 a slicker interface. 

so
cialig

ht o
nline

yo
u can exp

lo
re so

cialig
ht w

ith nice b
ig

 m
ap

s 
and

 b
ro

ad
b

and
 juiciness no

t p
o

ssib
le o

n m
o

b
ile 

p
ho

nes. so
 w

e enco
urag

e yo
u to

 lo
o

k aro
und

, jo
in 

so
m

e channels, m
ake friend

s and
 create so

m
e 

sticky n
o

tes! then check yo
ur m

o
b

ile p
referenc-

es are set up
 co

rrectly and
 start enjo

ying
 the sam

e 
g

reat stuff o
n yo

ur p
ho

ne!
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ro
g

ram
m

er 
w

ho
se w

o
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am
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m
 m

o
b

ile so
cial so

ft-
w

are to
 g

estural m
usic interfaces to

 b
ig

 g
am

es and
 

everything
 in b

etw
een. h

e is the co
-fo

und
er and

 
C

to
 o

f so
cialig

ht, a n
ew

 yo
rk-b

ased
 co

m
p

any d
e-

velo
p

ing
 so

cial m
ed

ia to
o

ls fo
r m

o
b

ile d
evices. h

e 
is an a

d
junct a

ssistant pro
fesso

r at C
o

lum
b

ia u
ni-

versity’s g
sa

pp co
-teaching

 a class in b
ig

 u
rb

an 
g

am
es. h

e is an a
d

junct pro
fesso

r at n
ew

 yo
rk u

ni-
versity’s interactive teleco

m
m

unicatio
ns pro

g
ram

, 
teaching

 a class called
 M

o
b

ile a
p

p
licatio

n d
esig

n.
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ee

 a
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o
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th
e 

ev
er

yd
ay

 s
o

un
d

s 
th

at
 w

e 
ex

p
er
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nc

e 
ar

e 
p

ro
-

d
uc

ed
 o

ut
si

d
e 

o
f o

ur
 o

w
n 

vo
lit

io
n.

 t
he

 c
ap

ac
ity

 t
o

 
ca

p
tu

re
 s

o
un

d
s,

 h
o

w
ev

er
, w

as
 n

o
t 

p
o

ss
ib

le
 t

ill
 t

he
 

in
ve

nt
io

n 
o

f e
le

ct
ro

-m
ag

ne
tic

 re
co

rd
in

g
 d

ev
ic

es
 in

 
th

e 
ea

rly
 t

w
en

tie
th

 c
en

tu
ry

. s
in

ce
 t

he
n,

 t
he

 s
ep

a-
ra

tio
n 

o
f s

o
un

d
 fr

o
m

 it
s 

so
ur

ce
, a

nd
 t

he
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ic
al

 
so

un
d

 g
ar

d
en

 [t
sg

] t
o

o
lk

it”
, i

n 
30

60
90

 v
.9

 -
 r

e-
g

ar
d

in
g

 p
ub

lic
 s

p
ac

e,
 p

ub
lis

he
d

 b
y 

pr
in

ce
to

n 
a

r-
ch

ite
ct

ur
al

 p
re

ss
.

h
e 

is
 c

ur
re

nt
ly

 a
n 

a
ss

is
ta

nt
 p

ro
fe

ss
o

r 
o

f a
rc

hi
te

c-
tu

re
 a

nd
 M

ed
ia

 s
tu

d
y 

at
 t

he
 u

ni
ve

rs
ity

 a
t 

b
uf

fa
lo

, 
st

at
e 

u
ni

ve
rs

ity
 o

f n
ew

 y
o

rk
, w

he
re

 h
e 

co
-d

ire
ct

s 
th

e 
C

en
te

r 
fo

r 
v

irt
ua

l a
rc

hi
te

ct
ur

e.
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se
s o
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u
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o

b
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ttin

G
s

so
nicp

ulse – exp
lo

ring
 a shared

 m
usic 

sp
ace 

 
 

 
 

a
kseli a

nttila

a
b

str
a

c
t   

 
 

 

in this p
ap

er w
e p

resent a d
esig

n fo
r a so

cial m
usic 

ap
p

licatio
n fo

r m
o

b
ile d

evices. the d
esig

n allo
w

s 
users to

 p
assively m

o
nito

r a shared
 m

usic sp
ace, o

r 
actively lo

o
k fo

r o
ther users o

f the system
. the user 

can furtherm
o

re eng
ag

e in shared
 m

usic use. the 
p

ro
p

o
sed

 d
esig

n can b
e used

 to
 investig

ate the 
q

uestio
n o

f user w
illing

ness to
 eng

ag
e in p

layful 
m

usic sharing
, and

 m
etho

d
s w

hich allo
w

 b
o

th lo
cal 

and
 rem

o
te exp

erience sharing
.

in this p
ap

er w
e p

resent a d
esig

n fo
r a so

cial m
usic 

ap
p

licatio
n fo

r m
o

b
ile d

evices. the d
esig

n allo
w

s 
users to

 p
assively m

o
nito

r a shared
 m

usic sp
ace, o

r 
actively lo

o
k fo

r o
ther users o

f the system
. the user 

can furtherm
o

re eng
ag

e in shared
 m

usic use. the 
p

ro
p

o
sed

 d
esig

n can b
e used

 to
 investig

ate the 
q

uestio
n o

f user w
illing

ness to
 eng

ag
e in p

layful 
m

usic sharing
, and

 m
etho

d
s w

hich allo
w

 b
o

th lo
cal 

and
 rem

o
te exp

erience sharing
.

in active scanning
 the user can send

 o
ut a p

ing
, a 

p
erso

nal aud
io

 snip
p

et. the p
ing

 is reflected
 fro

m
 

o
ther users as an echo

, a so
und

 d
escrib

ing
 the na-

ture o
f the d

isco
vered

 user. the users can send
 

sp
ecific m

usic files o
r d

istinct so
und

s to
 o

thers, d
e-

no
ting

 e.g
. a w

illing
ness to

 start a shared
 sessio

n. 
thus ab

stract d
ialo

g
ue can lead

 to
 m

usical sharing
, 

co
listening

 and
 taking

 turns as d
Js. the p

ro
p

o
sed

 
system

 and
 the results o

f a field
 evaluatio

n w
ill p

ro
-

vid
e insig

ht to
 the value o

f a m
usical co

m
m

unica-
tio

n system
 in a m

o
b

ile co
ntext. the m

ain research 
q

uestio
ns co

ncern the m
usical and

 so
cial asp

ects o
f 

the d
esig

n. a
 third

 q
uestio

n co
ncerns the feasib

ility 
o

f the d
esig

n fo
r p

ro
to

typ
ing

 and
 im

p
lem

entatio
n.

b
Io

 
 

 
 

 

a
kseli a

nttila is a d
o

cto
ral stud

ent (m
usic m

eets 
m

ed
iated

 co
m

m
unicatio

n) and
 a d

esig
ner at n

o
kia, 

w
o

rking
 m

o
stly w

ith m
ed

ia ap
p

licatio
ns. h

e w
o

rks 
at the n

o
kia r

esearch C
entre in finland

. h
e started

 
at u

ia
h

 film
 d

ep
artm

ent (cinem
ato

g
rap

hy), m
o

ved
 

to
 p

re-m
ed

ialab
 iM

i (3d
 anim

atio
n and

 C
g

i), and
 

ho
ld

s a M
a

 fro
m

 M
ed

ia lab
 h

elsinki  (o
nline co

m
-

m
unities).

Z
ak

az
ka

:  
80

23
6 

bl
ok

.jo
b 

  c
is

lo
 a

rc
hu

: 1
2 

   
st

ra
na

: A

C M

Y K



90
 

20
06

 m
o

b
il

e
 c

o
ll

a
b

o
r

a
ti

v
e

 m
u

si
c

 m
a

K
in

G

c
hi

na
 G

at
es

 
a

 d
ig

it
al

 a
rt

 w
ee

ks
 m

o
b

ile
 m

us
ic

 p
ro

je
ct

 

a
rt

 C
la

y

a
b

st
r

a
c

t 
  

 
 

 

th
e 

w
o

rk
 C

hi
na

 g
at

es
 is

 t
ec

hn
ic

al
ly

 b
as

ed
 o

n 
p

o
s-

si
b

ili
tie

s 
o

f s
yn

ch
ro

ni
zi

ng
 a

 g
ro

up
 o

f p
er

fo
rm

er
s 

us
in

g
 t

he
 c

lo
ck

 p
ul

se
 e

m
itt

ed
 fr

o
m

 g
ps

 s
at

el
-

lit
es

. a
es

th
et

ic
al

ly
, C

hi
na

 g
at

es
 is

 ro
o

te
d

 in
 w

o
rk

s 
fo

r 
o

p
en

 p
ub

lic
 s

p
ac

e 
an

d
 b

el
o

ng
s 

to
 a

 g
en

re
 o

f 
w

o
rk

s,
 w

hi
ch

 c
el

eb
ra

te
 t

he
 u

se
 o

f i
nn

o
va

tiv
e 

m
o

b
ile

 
te

ch
no

lo
g

ie
s 

to
 e

xp
lo

re
 p

ub
lic

 s
p

ac
e 

an
d

 p
ub

lic
 

au
d

ie
nc

e.
 t

he
 p

er
fo

rm
an

ce
 t

ak
es

 p
la

ce
 in

 a
 li

m
-

ite
d

 c
ity

 a
re

a 
su

ch
 a

s 
a 

ci
ty

 s
q

ua
re

, a
 p

ar
k 

an
d

 o
p

en
 

co
ur

ty
ar

d
. 

a
 s

er
ie

s 
o

f t
un

ed
 g

o
ng

s 
is

 u
se

d
. t

he
 n

um
b

er
 o

f 
g

o
ng

s 
is

 g
re

at
er

 t
ha

n 
th

e 
nu

m
b

er
 o

f p
er

fo
rm

er
s 

p
ar

tic
ip

at
in

g
. t

un
ed

 t
o

 a
n 

e
as

te
rn

 m
us

ic
al

 s
ca

le
, 

th
es

e 
g

o
ng

s 
g

iv
e 

th
e 

p
ie

ce
 a

 t
o

uc
h 

o
f t

he
 o

rie
nt

 o
n 

th
e 

ho
riz

o
nt

al
, m

el
o

d
ic

 s
id

e 
an

d
 a

 w
es

te
rn

 t
yp

e 
d

is
-

so
na

nc
e 

o
n 

th
e 

ve
rt

ic
al

, c
ho

rd
 s

tr
uc

tu
re

 s
id

e.
 t

he
 

g
o

ng
s 

ar
e 

ci
rc

ul
at

ed
 a

m
o

ng
st

 t
he

 p
la

ye
rs

 b
y 

an
 e

x-
ch

an
g

e 
p

ro
ce

ss
 s

o
 t

ha
t 

an
 o

n 
g

o
in

g
 c

ha
ng

e 
in

 h
ar

-
m

o
ni

es
 c

an
 b

e 
ac

hi
ev

ed
. 

e
ac

h 
o

f t
he

 p
la

ye
rs

 w
an

d
er

s 
th

ro
ug

h 
th

e 
p

er
fo

r-
m

an
ce

 s
p

ac
e 

fr
ee

ly
. a

 c
us

to
m

 b
ui

lt 
g

ps
 in

te
rf

ac
e 

o
n 

th
e 

w
ris

t 
re

g
is

te
rs

 t
he

 p
la

ye
r’s

 p
o

si
tio

n 
an

d
 d

e-
te

rm
in

es
 t

o
 g

eo
g

ra
p

hi
ca

l c
o

o
rd

in
at

es
 w

he
n 

to
 p

la
y 

th
e 

g
o

ng
. b

y 
us

in
g

 a
 d

el
ay

 b
et

w
ee

n 
th

e 
sa

te
lli

te
 

cl
o

ck
 p

ul
se

 a
nd

 t
he

 l
e

d
 t

ha
t 

in
d

ic
at

es
 w

he
n 

to
 

st
rik

e 
th

e 
g

o
ng

, a
 h

ar
m

o
lo

d
ic

 e
ffe

ct
 is

 o
b

ta
in

ed
 a

s 
th

e 
p

la
ye

rs
 g

ra
d

ua
lly

 s
hi

ft
 fr

o
m

 a
 c

ho
rd

al
 t

o
 a

 m
e-

lo
d

ic
 s

tr
uc

tu
re

 d
ep

en
d

en
t 

o
n 

g
eo

g
ra

p
hi

ca
l c

o
o

rd
i-

na
te

s.
 in

 g
en

er
al

, e
ac

h 
p

la
ye

r 
tr

ie
s 

to
 m

o
ve

 w
he

n 
an

o
th

er
 is

 n
o

t,
 s

o
 t

ha
t 

a 
“c

ho
re

o
g

ra
p

hi
c 

co
un

te
r-

p
o

in
t”

 re
su

lts
 t

ha
t 

al
lo

w
s 

fo
r 

a 
rh

yt
hm

ic
-m

el
o

d
ic

 
co

lo
rin

g
 c

au
se

d
 b

y 
th

e 
ve

rt
ic

al
 t

o
 h

o
riz

o
nt

al
 u

n-
fo

ld
in

g
 o

f t
he

 s
tr

uc
k 

g
o

ng
 c

ho
rd

. t
he

 p
er

fo
rm

an
ce

 
en

d
s 

fo
r 

ea
ch

 p
la

ye
r 

at
 t

he
 re

tu
rn

 t
o

 t
he

 s
ta

rt
 p

o
in

t.
 

th
e 

in
te

rf
ac

e 
th

er
ef

o
re

 a
ct

s 
as

 a
 “

co
nd

uc
to

r”
, i

n-
d

ic
at

in
g

 w
he

n 
th

e 
g

o
ng

s 
ar

e 
to

 b
e 

hi
t 

an
d

 h
o

w
 t

he
 

m
us

ic
 a

s 
a 

w
ho

le
 w

ill
 s

o
un

d
 in

 t
he

 e
nd

. 

b
Io

 
 

 
 

 

so
un

d
 a

rt
is

t 
a

rt
 C

la
y 

(b
o

rn
 in

 n
ew

 y
o

rk
, l

iv
es

 in
 b

a-
se

l, 
sw

itz
er

la
nd

) h
as

 w
o

rk
ed

 in
 M

us
ic

, v
id

eo
 &

 p
er

-
fo

rm
an

ce
. h

e 
is

 a
 s

p
ec

ia
lis

t 
in

 t
he

 p
er

fo
rm

an
ce

 o
f 

se
lf 

cr
ea

te
d

 w
o

rk
s 

w
ith

 t
he

 u
se

 o
f i

nt
er

m
ed

ia
. a

p
-

p
ea

ra
nc

es
 a

t 
in

te
rn

at
io

na
l f

es
tiv

al
s,

 o
n 

ra
d

io
 a

nd
 

te
le

vi
si

o
n 

in
 e

ur
o

p
e,

 u
sa

 a
nd

 J
ap

an
. e

xt
en

si
ve

 
co

m
p

o
si

tio
ns

 fo
r 

ac
o

us
tic

 a
nd

 e
le

ct
ro

ni
c 

m
ed

iu
m

s 
in

 m
an

y 
g

en
re

 in
cl

ud
in

g
 d

an
ce

, p
er

fo
rm

an
ce

 a
nd

 
th

ea
te

r. 
a

rt
 C

la
y 

al
so

 d
ire

ct
s 

th
e 

‘d
ig

ita
l a

rt
 W

ee
ks

’ 
pr

o
g

ra
m

 h
el

d
 y

ea
rly

 a
t 

th
e 

e
th

 in
 Z

ur
ic

h.
 r

ec
en

tly
, 

hi
s 

w
o

rk
 h

as
 fo

cu
se

d
 o

n 
la

rg
e-

sc
al

e 
p

er
fo

rm
at

iv
e 

m
us

ic
-t

he
at

er
 w

o
rk

s 
an

d
 p

ub
lic

 a
rt

 s
p

ec
ta

cl
es

 u
s-

in
g

 m
o

b
ile

 d
ev

ic
es

.  
h

e 
ha

s 
w

o
n 

aw
ar

d
s 

fo
r 

m
us

ic
 

co
m

p
o

si
tio

n,
 p

er
fo

rm
an

ce
, a

nd
 n

ew
 m

ed
ia

 a
rt

. h
e 

te
ac

he
s 

at
 v

ar
io

us
 a

rt
 in

st
itu

te
s 

in
 e

ur
o

p
e 

in
cl

ud
in

g
 

th
e 

Zu
ric

h 
u

ni
ve

rs
ity

 o
f t

he
 a

rt
s.
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G

c
o

m
p

o
sing

 the so
und

scap
e: 

r
e-eng

ag
ing

 w
ith p

lace 
 

 

a
ntho

ny phillip
s 

a
b

str
a

c
t   

 
 

 

h
o

w
 d

o
es so

und
 shap

e the everyd
ay exp

erience o
f 

o
ur enviro

nm
ent? b

efo
re aud

io
 techno

lo
g

y and
 the 

no
w

 ub
iq

uito
us use o

f m
o

b
ile d

evices that inco
rp

o
-

rate so
und

 o
ur natural o

r aco
ustic so

und
scap

e p
ro

-
vid

ed
 us w

ith m
eaning

ful interactio
n. so

und
s held

 
b

o
th p

erso
nal and

 co
llective m

eaning
s, articulat-

ing
 a sense o

f co
m

m
unity, p

lace and
 aesthetic value 

to
 the ind

ivid
ual. a

co
ustic eco

lo
g

y has sho
w

n ho
w

 
so

und
scap

es have chang
ed

 o
ver tim

e, fro
m

 the 
w

ell d
efined

 aco
ustic p

ro
files o

f the rural enviro
n-

m
ent to

 the m
echanical and

 m
ed

ia rich enviro
n-

m
ents o

f the m
o

d
ern d

ay city. in the city sig
nificant 

so
und

s are increasing
ly hid

d
en in a ho

m
o

g
eneo

us 
so

und
scap

e o
f m

ed
iated

 so
und

 and
 urb

an no
ise in 

w
hich m

eaning
ful interactio

n w
ith the aud

ito
ry envi-

ro
nm

ent is rep
laced

 b
y a ‘tuning

 o
ut’. M

o
b

ile aud
io

 
techno

lo
g

ies further p
erp

etuate this sense o
f d

e-
tachm

ent thro
ug

h the creatio
n o

f m
ultip

le sp
aces 

b
o

th virtual and
 p

hysical that the user has to
 o

ccu-
p

y and
 neg

o
tiate. these techno

lo
g

ies enco
urag

e a 
typ

e o
f d

istracted
 listening

 that i refer to
 as ‘m

o
b

ile 
m

ed
iated

 listening
’. 

d
raw

ing
 o

n 20th century co
m

p
o

sitio
nal p

rac-
tices and

 in p
articular so

und
scap

e co
m

p
o

sitio
n 

and
 aco

usm
atic m

usic m
y research extend

s exist-
ing

 w
o

rk o
n m

eaning
 and

 rep
resentatio

n in m
usi-

cal co
m

p
o

sitio
n. W

ithin aud
ito

ry d
esig

n there has 
b

een a p
reo

ccup
atio

n w
ith ‘so

und
 as info

rm
atio

n’ 
rather than so

und
 as ‘an aesthetic exp

erience’. 
M

usic p
ro

vid
es an alternative in w

hich aesthetic 
resp

o
nse d

eterm
ines the p

erso
nal sig

nificance o
f 

o
ur exp

erience. g
o

ing
 fo

rw
ard

 in m
y research tw

o
 

q
uestio

ns are key: w
hat affect d

o
 d

ifferent typ
es o

f 
so

und
s have o

n the ësig
nificance o

f o
ur exp

erienceí 
and

 is it p
o

ssib
le to

 categ
o

rize aesthetic resp
o

nse 
b

ased
 o

n d
ifferent typ

es o
f so

und
s? the latter 

q
uestio

n raises an issue that i w
o

uld
 like to

 d
iscuss 

at the w
o

rksho
p

 i.e. m
etho

d
s o

f m
easuring

 aesthet-
ic resp

o
nse to

 so
und

 in co
ntexts that are b

o
th tran-

sito
ry and

 p
ub

lic.

b
Io

 
 

 
 

 

a
t the tim

e o
f this research, a

ntho
ny phillip

s w
as 

w
o

rking
 as p

art o
f the e

q
uato

r p
ro

ject at the inter-
act lab

, u
niversity o

f sussex, b
rig

hto
n, u

k
. a

ntho
ny 

is interested
 in an interd

iscip
linary ap

p
ro

ach to
 ‘m

e-
d

iated
 sp

ace’ w
ith p

articular reference to
 co

existent 
interactio

ns. prio
r to

 starting
 his d

phil a
ntho

ny’s 
b

ackg
ro

und
 w

as in M
usic and

 M
ultim

ed
ia system

s.

b
lu

et
un

a
  

 
 

 

a
ria

nn
a 

b
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so
li

a
b

st
r

a
c

t 
  

 
 

 

b
lu

et
un

a
 is

 a
n 

ap
p

lic
at

io
n 

ru
nn

in
g

 o
n 

b
lu

et
o

o
th

-
en

ab
le

d
 m

o
b

ile
 p

ho
ne

s 
th

at
 a

llo
w

s 
us

er
s 

to
 s

ha
re

 
in

fo
rm

at
io

n 
ab

o
ut

 t
he

ir 
fa

vo
ur

ite
 m

us
ic

 w
ith

 o
th

er
s 

ne
ar

b
y.

 W
ith

 b
lu

et
un

a
 p

eo
p

le
 fi

rs
t 

cr
ea

te
 a

 li
st

 o
f 

fa
vo

ur
ite

 a
rt

is
ts

 o
r 

so
ng

s,
 w

hi
ch

 c
an

 b
e 

d
o

ne
 m

an
u-

al
ly

 o
r 

au
to

m
at

ic
al

ly
 b

as
ed

 o
n 

th
e 

M
p3

s 
al

re
ad

y 
up

lo
ad

ed
 o

n 
th

ei
r 

m
o

b
ile

 p
ho

ne
. t

he
n 

th
ey

 a
re

 
ab

le
 t

o
 s

ee
 w

ho
 e

ls
e 

in
 p

ro
xi

m
ity

 h
as

 s
im

ila
r 

ta
st

e 
in

 
g

en
er

al
, o

r 
th

ey
 c

an
 s

ea
rc

h 
fo

r 
p

eo
p

le
 w

ho
 s

ha
re

 a
 

co
m

m
o

n 
in

te
re

st
 in

 a
 s

p
ec

ifi
c 

ar
tis

t.
 t

hi
s 

se
ar

ch
 c

an
 

au
to

m
at

ic
al

ly
 b

e 
re

p
ea

te
d

 p
er

io
d

ic
al

ly
 if

 u
se

rs
 p

re
-

se
le

ct
 a

 k
ey

w
o

rd
 s

ea
rc

h 
lis

t,
 o

r 
cu

st
o

m
 s

ea
rc

he
s 

ca
n 

b
e 

m
ad

e 
at

 a
ny

 t
im

e 
a 

us
er

 li
ke

s.
 W

he
n 

a 
us

er
 e

n-
co

un
te

rs
 s

o
m

eo
ne

 w
ith

 s
im

ila
r 

ta
st

e,
 t

he
y 

ar
e 

ab
le

 
to

 e
xc

ha
ng

e 
m

es
sa

g
es

 w
ith

 e
ac

h 
o

th
er

 o
ve

r 
b

lu
-

et
o

o
th

. f
ur

th
er

, b
lu

et
un

a
 is

 in
te

g
ra

te
d

 w
ith

 l
as

t.
fm

, 
al

lo
w

in
g

 u
se

rs
 t

o
 a

ut
o

m
at

ic
al

ly
 d

o
w

nl
o

ad
 t

he
ir 

la
st

.
fm

 p
ro

fil
e 

to
 t

he
 b

lu
et

un
a

 s
ys

te
m

, a
nd

 o
b

ta
in

 a
d

-
d

iti
o

na
l m

us
ic

 re
co

m
m

en
d

at
io

ns
. t

o
 fu

rt
he

r 
en

ric
h 

th
e 

b
lu

et
un

a
 e

xp
er

ie
nc

e,
 p

eo
p

le
 c

an
 in

te
ra

ct
 w

ith
 

ea
ch

 o
th

er
 t

hr
o

ug
h 

th
ei

r 
m

o
b

ile
 p

ho
ne

s 
w

hi
le

 s
it-

tin
g

 in
 c

af
es

 b
y 

ac
ce

ss
in

g
 b

lu
et

un
a

 h
o

ts
p

o
ts

 w
hi

ch
 

p
ro

vi
d

e 
a 

w
id

er
 r

an
g

e 
o

f m
us

ic
 s

ha
rin

g
 o

p
tio

ns
. 

W
ith

 b
lu

et
un

a
 w

e 
ha

ve
 in

ve
st

ig
at

ed
 t

he
 o

p
p

o
rt

u-
ni

ty
 t

o
 c

re
at

e 
a 

lig
ht

w
ei

g
ht

 a
p

p
lic

at
io

n 
fo

r 
ex

is
t-

in
g

 a
nd

 c
o

m
m

o
nl

y 
us

ed
 t

ec
hn

o
lo

g
ie

s 
(e

.g
. m

o
b

ile
 

p
ho

ne
s 

an
d

 b
lu

et
o

o
th

) a
b

le
 t

o
 p

ro
vi

d
e 

an
 a

w
ar

e-
ne

ss
 o

f t
he

 s
ur

ro
un

d
in

g
 p

o
p

ul
at

io
n 

an
d

 a
 fu

n 
w

ay
 

to
 g

et
 m

us
ic

 re
co

m
m

en
d

at
io

ns
.

b
Io

 
 

 
 

 

a
ria

nn
a 

b
as

so
li 

ho
ld

s 
an

 M
sc

 in
 C

o
m

m
un

ic
at

io
n 

sc
ie

nc
es

 fr
o

m
 t

he
 u

ni
ve

rs
ity

 o
f s

ie
na

, i
ta

ly
, w

he
re

 
sh

e 
sp

ec
ia

liz
ed

 in
 m

as
s 

m
ed

ia
. s

he
 t

he
n 

w
o

rk
ed

 
as

 a
 re

se
ar

ch
 fe

llo
w

 a
t 

M
ed

ia
 l

ab
 e

ur
o

p
e 

fo
r 

th
re

e 
ye

ar
s,

 m
ai

nl
y 

fo
cu

si
ng

 o
n 

th
e 

ap
p

lic
at

io
n 

si
d

e 
o

f 
m

o
b

ile
 p

ee
r-

to
-p

ee
r 

an
d

 a
d

-h
o

c 
ne

tw
o

rk
s.

 s
he

 is
 

cu
rr

en
tly

 a
 p

hd
 c

an
d

id
at

e 
at

 t
he

 l
o

nd
o

n 
sc

ho
o

l o
f 

e
co

no
m

ic
s 

an
d

 p
o

lit
ic

al
 s

ci
en

ce
, u

k
, i

n 
th

e 
d

ep
ar

t-
m

en
t 

o
f i

nf
o

rm
at

io
n 

sy
st

em
s 

an
d

 in
no

va
tio

n 
g

ro
up

. 
sh

e 
is

 in
te

re
st

ed
 in

 in
te

ra
ct

io
n 

d
es

ig
n,

 u
rb

an
 c

o
m

-
p

ut
in

g
, a

nd
 t

he
 d

es
ig

n 
o

f m
o

b
ile

 p
ro

xi
m

ity
-b

as
ed

 
ap

p
lic

at
io

ns
, t

ec
hn

o
lo

g
ie

s 
th

at
 s

up
p

o
rt

 c
o

m
m

un
i-

ca
tio

n 
an

d
 d

at
a 

sh
ar

in
g

 a
m

o
ng

 c
o

-lo
ca

te
d

 p
ea

o
-

p
le

. a
ria

nn
a 

is
 a

ls
o

 a
 re

se
ar

ch
 a

ss
is

ta
nt

 a
t 

th
e 

ls
e

, 
w

o
rk

in
g

 o
n 

th
e 

e
u

-f
un

d
ed

 p
ro

je
ct

 b
io

n
e

ts
, w

hi
ch

 
lo

o
ks

 in
to

 t
he

 fu
tu

re
 o

f w
ire

le
ss

 n
et

w
o

rk
s.

ht
tp

:/
/w

w
w

.k
ar

m
an

et
-d

es
ig

n.
co

m
/
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m
inim

al a
ttentio

n n
avig

atio
n via a

d
ap

ted
 

m
usic 

 
 

 
 

r
achael h

unt, M
ark a

p
p

erley, sally Jo
 C

unning
ham

, 
b

ill r
o

g
ers &

 M
att Jo

nes

a
b

str
a

c
t   

 
 

 

n
avig

ating
 using

 sub
tle cues fro

m
 the aud

io
 track 

yo
u are listening

 to
 m

ay m
ake yo

ur jo
urney as en-

jo
yab

le as the d
estinatio

n. in this p
ro

ject, w
e are 

investig
ating

 enjo
yab

le w
ays o

f p
ro

vid
ing

 p
ed

estri-
ans w

ith navig
atio

n sup
p

o
rt, sp

ecifically b
y allo

w
ing

 
them

 to
 navig

ate to
 m

usic.

M
any o

f the navig
atio

n aid
es availab

le to
 p

ed
estri-

ans req
uire their full attentio

n; fo
r exam

p
le, to

 use 
a m

ap
 yo

u m
ust sto

p
 and

 stud
y it clo

sely, red
ucing

 
eng

ag
em

ent w
ith the surro

und
ing

s. W
alking

 w
ith 

a g
uid

e is m
uch b

etter —
 yo

u p
ay alm

o
st no

 atten-
tio

n to
 the task o

f navig
atio

n, b
ut are still d

irected
 

to
 yo

ur d
estinatio

n. a
ud

io
-b

ased
 interfaces have 

so
m

e o
f these ad

vantag
es; sp

ecifically, they leave 
the visual sense unim

p
aired

.

C
urrently, system

s have b
een d

evelo
p

ed
 using

 
three aud

io
 ap

p
ro

aches: sp
o

ken cues, aud
io

 ico
ns 

(no
n-sp

eech cues), and
 ad

ap
ted

 stereo
 sig

nals.  
o

ur w
o

rk fo
cuses o

n further investig
ating

 m
inim

al 
attentio

n aud
io

 user interfaces. there are a rang
e 

o
f alternatives fo

r ad
ap

ting
 m

usic. h
o

w
 m

uch al-
teratio

n (o
f favo

red
 m

usic) w
ill listeners allo

w
? d

o
es 

the typ
e o

f navig
atio

n cue affect the user’s m
ental 

lo
ad

? W
ill this typ

e o
f sub

tle navig
atio

n system
 b

e 
as effective as o

ther m
o

re trad
itio

nal navig
atio

n 
aid

es? W
hat typ

e o
f d

irectio
n d

o
 users p

refer, and
 

w
hich is the m

o
st efficient? d

o
 the user’s o

b
jectives 

alter the style o
f g

uid
ance that they req

uire?
a

n initial exp
erim

ent w
as carried

 o
ut to

 m
easure 

the co
g

nitive b
urd

en o
f d

ifferent cue typ
es. W

e 
co

m
p

ared
 sp

eech cues, aud
io

 ico
ns, and

 ad
ap

ted
 

stereo
 ag

ainst w
alking

 w
ith a friend

. u
sers listened

 
to

 a sp
o

ken aud
io

 track w
hile navig

ating
, eng

ag
ing

 
them

 and
 leaving

 navig
atio

n as a seco
nd

ary (lo
w

 at-
tentio

n) activity. C
o

g
nitive b

urd
en w

as m
easured

 b
y 

evaluating
 users’ m

em
o

ry o
f the aud

io
 track, and

 
thro

ug
h q

uestio
nnaires. the next step

 is to
 further 

investig
ate ad

ap
ted

 m
usic navig

atio
n cues. W

hen 
listening

 to
 a m

usic track o
f cho

ice, w
hat typ

es o
f 

cues are no
ticeab

le, and
 d

o
 they affect the listening

 
exp

erience?

b
Io

 
 

 
 

 

r
achael h

unt w
o

rks at the h
C

i g
ro

up
 at the u

ni-
versity o

f W
aikato

, n
ew

 Zealand
. r

achael is inves-
tig

ating
 lo

w
 co

g
nitive w

eig
ht navig

atio
n system

s. 
sp

ecifically, she is exam
ining

 ho
w

 aud
ito

ry chang
es 

in m
usic m

ay b
e used

 to
 g

uid
e b

o
th to

urists and
 

lo
cals to

 p
laces o

f p
articular interest. the tw

o
 m

ain 
g

o
als o

f this research are assessing
 w

hether m
usic 

can b
e used

 fo
r navig

atio
n, and

 w
hether this is a 

lig
htw

eig
ht, fun w

ay to
 navig

ate.
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 v
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c
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o
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o
n

 w
it

h
 n
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0

0
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2n
d
 M

o
b

il
e 

M
u
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C

 W
o
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o
p
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1
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2005 pa
p

e
r

s

fro
m

 calling
 a clo

ud
 to

 fi
nd

ing
 the m

is-
sing

 track: a
rtistic ap

p
ro

aches to
 m

o
b

ile 
m

usic 
 

 
 

 

frauke b
ehrend

t

a
b

str
a

c
t   

 
 

 

this p
ap

er is challeng
ing

 the co
m

m
o

n und
erstand

-
ing

 o
f m

o
b

ile m
usic as ‘ring

to
nes and

 i-p
o

d
s’ b

y 
analyzing

 artistic ap
p

ro
aches to

 it and
 b

y o
ffering

 
new

 categ
o

ries to
 co

ntextualize these p
ro

jects in a 
m

o
ve to

w
ard

s a taxo
no

m
y o

f m
o

b
ile m

usic. e
ig

ht 
artw

o
rks fro

m
 the rap

id
ly exp

and
ing

 field
 o

f M
o

b
ile 

a
rt w

ill b
e d

escrib
ed

 and
 set into

 co
ntext. M

o
st 

p
ro

jects d
o

 no
t lab

el them
selves as m

o
b

ile m
usic, 

b
ut analysing

 these artw
o

rks as m
o

b
ile m

usic 
p

ro
vid

es a fruitful co
ntext fo

r d
iscussing

 these 
w

o
rks. “sky e

ar”, “track-the-trackers”, “b
ub

l 
sp

ace”, “teleno
no

”, “schm
inky”, “sim

p
letext”, 

“surface p
atterns” and

 “u
rb

an tap
estries” illustrate 

the variety o
f so

und
s in m

o
b

ile m
usic: sp

o
ken text 

m
essag

es, m
issing

 tracks that need
 to

 b
e id

entified
 

o
n a m

o
b

ile p
latfo

rm
, the crackers and

 w
histlers 

o
f the electro

m
ag

netic sp
here, kno

cking
 so

und
s 

‘attached
’ to

 surveillance cam
eras, o

ther p
eo

p
les 

favo
urite so

ng
s fixed

 to
 a sp

ecific urb
an p

lace – 
and

 o
n the far o

ther end
 o

f p
o

ssib
ilities: silence 

p
ro

d
uced

 b
y a rad

iatio
n-p

ro
o

f b
o

x o
r b

y jam
m

ing
 

p
ho

ne sig
nals in clo

se p
ro

xim
ity. 

the analyzed
 artw

o
rks are p

resented
 in tw

o
 

categ
o

ries: the first p
art o

f this p
ap

er fo
cuses o

n 
the so

cial co
ntext o

f m
o

b
ile m

usic exp
lo

ring
 new

 
fo

rm
s o

f aud
ience p

articip
atio

n and
 co

llab
o

rative 
m

o
b

ile m
usic. in the seco

nd
 p

art the fo
cus shifts 

to
 the techno

lo
g

ical co
ntext o

f m
o

b
ile m

usic b
y 

“listening
 to

 the invisib
le”. o

verall, the artist o
ffer 

a new
 and

 unexp
ected

 view
 o

f the urb
an sp

ace 
w

here p
eo

p
les’ m

o
vem

ents and
 the co

llab
o

rative 
so

und
track they cho

o
se o

r p
ro

d
uce fo

r their urb
an 

jo
urneys rep

resent the city in as m
uch as p

hysical 
b

uild
ing

s o
r the g

rid
 o

f the streets. a
nalysing

 
these exam

p
les b

y fo
cussing

 o
n the relatio

nship
 

o
f g

eo
g

rap
hical, so

cial and
 techno

lo
g

ical co
ntext 

o
f m

o
b

ility m
ig

ht p
ro

ve a help
ful fram

ew
o

rk fo
r 

und
erstand

ing
 the artw

o
rks, a first m

o
ve to

w
ard

s a 
taxo

no
m

y o
f m

o
b

ile art and
 m

usic. 

b
Io

 
 

 
 

 

frauke b
ehrend

t co
nd

ucts research into
 the exp

e-
rience o

f urb
an sp

ace via m
o

b
ile m

ed
ia; fo

cussing
 

o
n interactive art, m

usic and
 so

und
 p

ro
jects that 

exp
erim

ent w
ith this exp

erience. she is currently 
finalising

 her phd
 (d

a
a

d
 fund

ed
) at the d

ep
art-

m
ent o

f M
ed

ia and
 film

 stud
ies at the u

niversity 
o

f sussex, (u
k

), is o
n the steering

 co
m

m
ittee o

f 
the internatio

nal M
o

b
ile M

usic W
o

rksho
p

 and
 g

er-
m

an d
eleg

ate fo
r the e

uro
p

ean a
ctio

n o
n so

nic 
interactio

n d
esig

n (sid
). h

er b
o

o
k “h

and
ym

usik. 
k

lang
kunst und

 ‘m
o

b
ile d

evices’” (“M
o

b
ile pho

ne 
M

usic. so
und

 a
rt and

 M
o

b
ile d

evices”) has b
een 

p
ub

lished
 in 2004. frauke’s research is p

ub
lished

 
in e

ng
lish and

 g
erm

an, and
 has b

een p
resented

 at 
vario

us internatio
nal co

nferences such as n
iM

e
 and

 
ise

a
. she is a m

em
b

er o
f the “C

entre fo
r M

aterial 
d

ig
ital C

ulture” and
 o

f r
ichard

 sennett’s “n
ylo

n
 

C
ulture and

 so
ciety” sem

inar.
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20
06

 h
c

i 
in

 m
o

b
il

e
 m

u
si

c
 &

 u
se

s 
o

f 
m

u
si

c
 i

n
 m

o
b

il
e

 s
e

tt
in

G
s

m
us

ic
 m

o
o

d
 w

he
el

 –
 e

ar
-b

as
ed

 i
nt

er
fa

ce
s 

fo
r 

m
o

b
ile

 m
us

ic
 d

ev
ic

es
 

 
 

a
nd

re
ja

 a
nd

ric
, p

ie
rr

e-
lo

ui
s 

x
ec

h
 a

b
st

r
a

c
t 

  
 

 
 

W
he

n 
w

e 
b

ro
w

se
 o

ur
 m

us
ic

 c
o

lle
ct

io
n 

o
n 

an
y 

m
o

-
b

ile
 d

ev
ic

e,
 w

e 
ac

tu
al

ly
 m

o
ve

 in
si

d
e 

a 
tr

ee
 o

f t
ex

-
tu

al
 o

p
tio

ns
 t

ha
t 

re
fe

r 
to

 t
he

 m
us

ic
al

 m
et

ad
at

a.
 W

e 
se

ar
ch

 m
us

ic
 b

y 
tit

le
, a

ut
ho

r, 
g

en
re

, a
rt

is
t,

 y
ea

r, 
et

c.
 

b
ut

 w
ha

t 
if 

w
e 

ca
nn

o
t 

re
ca

ll 
th

e 
na

m
e 

o
f t

he
 s

o
ng

 
th

at
 e

xa
ct

ly
 m

at
ch

es
 t

ha
t 

p
ar

tic
ul

ar
 m

el
an

ch
o

lic
 

m
o

o
d

 w
e 

ar
e 

in
 t

o
d

ay
? 

W
ha

t 
if,

 a
d

d
iti

o
na

lly
, w

e 
ha

ve
 w

ro
ng

 o
r 

in
co

m
p

le
te

 m
et

ad
at

a,
 w

hi
ch

 h
ap

-
p

en
s 

o
ft

en
 in

 p
riv

at
e 

m
us

ic
 c

o
lle

ct
io

ns
? 

W
ith

 t
ho

u-
sa

nd
s 

o
f s

o
ng

s 
o

n 
o

ur
 ip

o
d

 o
r 

ip
ho

ne
, m

us
ic

 s
ea

rc
h 

b
ec

o
m

es
 a

 re
al

 c
ha

lle
ng

e.
 in

 a
d

d
iti

o
n,

 m
an

y 
ev

er
y-

d
ay

 s
itu

at
io

ns
 in

 w
hi

ch
 m

o
b

ile
 m

us
ic

 d
ev

ic
es

 a
re

 
us

ed
, f

o
r 

ex
am

p
le

 d
riv

in
g

 a
 c

ar
, o

r 
w

o
rk

in
g

 o
ut

, d
o

 
no

t 
p

er
m

it 
w

as
tin

g
 t

o
o

 m
uc

h 
tim

e 
an

d
 a

tt
en

tio
n 

o
n 

ch
o

o
si

ng
 m

us
ic

. 

in
 o

ur
 a

p
p

ro
ac

h,
 w

e 
sh

ift
 fr

o
m

 t
he

 “
tr

ee
 o

f o
p

-
tio

ns
” 

p
ar

ad
ig

m
 t

o
 a

 “
se

ar
ch

 b
y 

ea
r”

 b
ro

w
si

ng
 

ex
p

er
ie

nc
e,

 in
sp

ire
d

 b
y 

th
e 

fr
eq

ue
nc

y 
w

he
el

 o
n 

o
ld

-f
as

hi
o

ne
d

 r
ad

io
s.

 a
 s

er
ie

s 
o

f p
ro

to
ty

p
es

, b
as

ed
 

o
n 

m
an

y 
lo

w
 le

ve
l f

ea
tu

re
s 

au
to

m
at

ic
al

ly
 e

xt
ra

ct
ed

 
fr

o
m

 t
he

 a
ud

io
, w

as
 im

p
le

m
en

te
d

 a
nd

 t
es

te
d

 o
ut

-
d

o
o

rs
 w

ith
 a

 g
ro

up
 o

f 4
0 
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tio
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 c
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p
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 m
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o

se
d

 t
he

 le
ss

o
ns

 le
ar

ne
d

 
fr

o
m

 o
ur

 fi
rs

t 
ex

p
er

im
en

ta
l s

tu
d

y 
an

d
 c
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 p
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 d
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, b
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o
m

 M
ila

n 
st

at
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 p
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 p
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er d
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urse o
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g

ating
 the p

o
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r new
 typ

es o
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usic m
ad

e 
p

o
ssib

le b
y lo

catio
n tracking
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ireless techno
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-
g
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und
 d

o
w

nto
w
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ulver C

ity, 
C

alifo
rnia and
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re a new
 typ

e o
f m

usical alb
um

 
b

y m
ixing

 to
g

ether so
ng

s and
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ries b
ased

 o
n 

their m
o

vem
ent. b

y using
 m

o
b

ile d
evices as an in-

terface, w
e can create new

 typ
es o

f m
usical exp

eri-
ences that allo

w
 listeners to

 take a m
o

re interactive 
ap

p
ro

ach to
 an alb

um
.
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p

le o
f o
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e o
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o
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p
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ad
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p
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n cycle. b
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o

ve-
m

ent and
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eans fo
r navig
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tho
ug

h a co
llectio

n o
f so

ng
s, lo

catio
n33 tries to
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itio
nal m

usical alb
um

 and
 m
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a m

o
re interactive exp
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d
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lo
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o
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e o
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rd

-
ed

 m
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C
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y b
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 m
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m
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o
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o
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m
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f p
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m

p
o
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 m
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w
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d
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the p
resent stud

y co
nsid

ers the interface d
esig

n 
fo

r m
usic and

 g
rap

hical co
ntent in ub

iq
uito

us 
sp

ace. h
erein, w

e p
resent a m

o
b

ile user-interface 
system

 fo
r m

usic and
 visual co

llab
o

ratio
n in a p

er-
so

nal area netw
o

rk (pa
n

). the system
, w

hich is co
n-

nected
 to

 a lo
cal area netw

o
rk (la

n
; ie

e
e

802.11b
), 

is co
m

p
o

sed
 o

f an ag
ent o

n a m
o

b
ile d

evice co
n-

tro
ller (pd

a
), a so

und
 eng

ine, and
 a g

rap
hical lan-

g
uag

e enviro
nm

ent. W
e co

nsid
ered

 the m
id

d
le-

w
are ag

ent that p
ro

cesses the co
ntext aw

areness in 
m

ed
ia art and

 g
am

e d
evelo

p
m

ent. the p
ro

to
typ

e 
system

 “so
und

 pad
” d

em
o

nstrated
 here is a m

usi-
cal instrum

ent and
 the g

rap
hical co

ntro
ller o

f a m
o

-
b

ile user-interface.

u
b

iq
uito

us sp
ace co

nsists o
f num

ero
us m

icro
 m

a-
chines and

 ho
st co

m
p

uters that are co
nnected

 b
y 

senso
rs and

 o
ther d

evices to
 electric ho

useho
ld

 
ap

p
liances and

 w
earab

le co
m

p
uters. the ub

iq
ui-

to
us sp

ace in a pa
n
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ntains co
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rm

atio
n 

fro
m

 o
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co
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rm

atio
n w
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ut co
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fusing
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f p
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ard

ing
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lo
g

y. 
“so
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 pad

” is a hand
held

 co
ntro

ller fo
r p

ro
d

ucing
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 g
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 m
o
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ug
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iq
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us sp

ace w
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 and
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e b
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und

 
pad

 user is ab
le to

 m
anip
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und
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 eng
ine (pure d
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ell as the visual co

n-
tents o
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hical lang
uag

e (pro
cessing

) and
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und

 co
m

p
o

sers and
 g
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hic d

esig
ners in 
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iq

uito
us sp

ace. 
C

o
m
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o
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le to
 p

ro
d

uce so
und

 
d

esig
ns b

y creating
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re files in pure d
ata. inter-

face d
esig

ners can also
 d

evelo
p

 new
 user-interfaces 

using
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o
b

ile interface. in ad
d

itio
n, g

rap
hic d
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sig

ners can p
ro

d
uce g
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hic co

ntent in pro
cessing

. 
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 enab
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llab
o

ratio
n o

f these co
n-

tents and
 m

akes it p
o

ssib
le to

 d
esig

n co
ntext fo

r 
netw

o
rked

 senso
rs and

 ag
ents in ub

iq
uito

us sp
ace.
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 w

ho
 h

as
 

ju
st

 u
nl

ea
sh

ed
 h

is
 7

0s
 l

p 
co

lle
ct

io
n 

fr
o

m
 it

s 
sl

um
b

er
 

an
d

 tr
an

sf
er

re
d

 it
 to

 h
is

 M
p3

 p
la

ye
r c

o
nt

en
d

s 
w

ith
 a

ll 
th

e 
m

em
o

rie
s.

3)
 a

ir
d

a
te

: o
ct

o
b

er
 4

, 2
00

3 
- u

ni
o

n 
sq

ua
re

, n
ew

 
yo

rk
 C

ity
in

 th
is

 e
p

is
o

d
e,

 w
e 

fir
st

 e
nc

o
un

te
r a

 y
o

un
g

 w
o

m
an

 
lis

te
ni

ng
 to

 th
e 

o
ne

-s
tr

in
g

ed
 b

er
im

b
ao

 o
f c

ap
o

ei
ra

 
m

us
ic

.  
sh

e 
is

 a
n 

av
id

 p
ra

ct
iti

o
ne

r o
f t

he
 b

ra
zi

lia
n 

m
ar

tia
l a

rt
 d

an
ce

.  
fi

ft
y 

fe
et

 a
w

ay
, w

e 
m

ee
t a

 c
o

up
le

 
o

f r
o

ck
er

 g
irl

s 
in

 h
ig

h-
sc

ho
o

l w
ho

 c
o

m
p

la
in

 a
b

o
ut

 
th

e 
“w

ei
rd

 c
ul

t-
lik

e 
m

us
ic

” 
o

f t
he

 b
ra

zi
lia

n 
ca

p
o

er
i-

st
as

.  
th

ey
 re

ve
re

 k
o

rn
 a

nd
 s

ys
te

m
 o

f a
 d

o
w

n.
 W

e 
al

so
 h

er
e 

fr
o

m
 a

 b
o

na
fid

e 
g

ro
up

ie
 o

f f
ra

nk
 Z

ap
p

a,
 

w
ho

 in
tr

o
d

uc
ed

 h
im

 to
 th

e 
fo

un
d

 s
o

un
d

 o
f J

o
hn

 
C

ag
e 

an
d

 e
d

g
ar

 v
ar

es
e 

w
hi

le
 in

 a
 d

re
ss

in
g

 ro
o

m
 o

n 
th

e 
ro

ad
. 

4)
 a

ir
d

a
te

: J
an

ua
ry

 9
, 2

00
4 

- u
ni

o
n 

sq
ua

re
, n

ew
 

yo
rk

 C
ity

th
es

e 
b

us
ts

 in
cl

ud
e 

so
m

e 
g

o
th

-r
av

e 
ki

d
s 

st
ill

 o
ut

 
fr

o
m

 th
e 

ni
g

ht
 b

ef
o

re
, s

til
l i

n 
p

ar
ty

 g
ea

r. 
 M

o
rg

an
a 

in
te

rp
re

ts
 th

e 
to

ug
h 

an
d

 b
le

ak
 ly

ric
s 

o
f r

&
b

 s
in

g
er

 
Jo

, w
hi

le
 th

e 
ev

er
-u

p
b

ea
t “

se
ve

n”
 h

ip
s 

us
 to

 s
o

m
e 

ha
rs

h 
un

d
er

g
ro

un
d

 m
us

ic
 th

at
 h

as
n’

t “
su

rf
ac

ed
” 

ye
t. 

 
fi

ft
y 

fe
et

 a
w

ay
 fr

o
m

 th
is

 s
ce

ne
, a

 ja
zz

 m
us

ic
ia

n 
b

o
rn

 
in

 th
e 

sa
m

e 
m

o
nt

h 
an

d
 c

ity
 a

s 
al

to
is

t s
ta

n 
g

et
z 

 p
ay

s 
tr

ib
ut

e 
to

 h
is

 h
o

us
eh

o
ld

 g
o

d
. 

b
Io

 
 

 
 

 

g
id

eo
n 

d
’a

rc
an

g
el

o
 is

 a
n 

in
te

ra
ct

iv
e 

m
ed

ia
 d

es
ig

n-
er

 w
ith

 a
 s

p
ec

ia
l f

o
cu

s 
o

n 
th

e 
im

p
ac

t o
f n

ew
 te

ch
no

l-
o

g
y 

o
n 

m
us

ic
al

 e
xp

er
ie

nc
e.

 h
e 

cu
rr

en
tly

 p
ro

d
uc

es
 

th
e 

W
ee

ke
nd

 a
m

er
ic

a 
se

rie
s,

 “
li

st
en

in
g

 in
” 

(h
tt

p
:/

/
lis

te
ni

ng
in

.o
rg

), 
w

hi
ch

 e
xp

lo
re

s 
th

e 
ch

an
g

in
g

 w
ay

s 
p

eo
p

le
 u

se
 re

co
rd

ed
 m

us
ic

 in
 th

ei
r d

ay
 to

 d
ay

 li
ve

s.
  

h
e 

cr
ea

te
d

 th
e 

“W
al

km
an

 b
us

tin
g

” 
ra

d
io

 d
o

cu
m

en
-

ta
ry

 s
er

ie
s 

o
n 

pu
b

lic
 r

ad
io

 in
te

rn
at

io
na

l’s
 “

th
e 

n
ex

t 
b

ig
 t

hi
ng

” 
w

hi
ch

 ra
n 

fr
o

m
 2

00
2-

20
05

.  
si

nc
e 

th
e 

fir
st

 
“n

ew
 in

te
rf

ac
es

 fo
r M

us
ic

al
 e

xp
re

ss
io

n”
 w

o
rk

sh
o

p
 

in
 2

00
1,

 h
e 

ha
s 

re
m

ai
ne

d
 a

n 
ac

tiv
e 

m
em

b
er

 o
f t

he
 

n
iM

e 
co

m
m

un
ity

.  
h

e 
is

  d
ire

ct
o

r o
f C

re
at

iv
e 

st
ra

te
-

g
y 

at
 e

si
 d

es
ig

n 
an

d
 te

ac
he

s 
at

 th
e 

in
te

ra
ct

iv
e 

te
le

-
co

m
m

un
ic

at
io

ns
 p

ro
g

ra
m

 in
 th

e 
t

is
ch

 s
ch

o
o

l o
f t

he
 

a
rt

s 
at

 n
ew

 y
o

rk
 u

ni
ve

rs
ity

.  
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r
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n

ta
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o
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1tG

ard
en: 

w
earab

le instrum
ents, e

m
b

o
d

ied
 interac-

tio
n and

 a
ug

m
ented

 p
hysicality 

 

C
hris salter, Jo

el r
yan

a
b

str
a

c
t   

 
 

 

W
e rep

o
rt o

n w
o

rk d
o

ne fo
r tg

ard
en, an exp

eri-
m

ental resp
o

nsive m
ed

ia enviro
nm

ent w
here sm

all 
g

ro
up

s o
f p

articip
ants fro

m
 the g

eneral p
ub

lic can 
co

ntro
l and

 p
lay w

ith real tim
e g

enerated
 so

und
 

and
 im

ag
e thro

ug
h im

p
ro

vised
 m

o
vem

ent and
 

g
esture. d

evelo
p

m
ent o

n phase1 o
f the p

ro
ject 

to
o

k p
lace d

uring
 2000-2001 w

ith sup
p

o
rt fro

m
 the 

d
aniel lang

lo
is fo

und
atio

n and
 w

as sho
w

n as a 
w

o
rk in p

ro
g

ress at the a
rs e

lectro
nica festival and

 
at v

2/las palm
as in r

o
tterd

am
 fo

r the e
uro

p
ean 

C
ultural C

ap
ital o

f the year in the fall o
f 2001. the 

fo
cus o

f this p
resentatio

n lies o
n issues arising

 in 
the p

ro
cess o

f d
esig

ning
 a p

hysically resp
o

nsive 
m

o
b

ile m
usical system

 activated
 b

y the m
o

tio
n and

 
g

estures o
f no

n-exp
erts, w

here no
 p

red
eterm

ined
, 

a p
rio

ri rep
resentatio

n o
f g

esture can b
e said

 to
 

exist. W
hile so

-called
 “aud

ience p
articip

atio
n” in-

stallatio
ns are b

eg
inning

 to
 take these issues into

 
acco

unt, there has still b
een little w

o
rk to

 d
ate, at 

either the co
ncep

tual o
r technical- im

p
lem

entatio
n 

levels o
n ho

w
 to

 b
uild

 a resp
o

nsive system
 that is 

p
hysically eng

ag
ing

 and
 learnab

le w
ithin a sho

rt 
p

erio
d

 o
f tim

e w
hile b

eing
 m

usically rich and
 co

her-
ent fo

r the casual, no
n-exp

ert p
articip

ant.

W
hile literature in the field

 o
f g

esture-activated
 m

u-
sical interactio

n is w
ell estab

lished
 and

, m
o

st o
f this 

w
o

rk has fo
cused

 o
n system

s d
esig

ned
 fo

r trained
 

and
 exp

ert p
erfo

rm
ers, d

ancers and
 m

usicians, 
w

here issues o
f m

usical (and
 m

o
vem

ent) nuance, 
co

ntro
l and

 exp
ressio

n are assum
ed

 fro
m

 the start. 
furtherm

o
re, m

uch o
f this literature assum

es trad
i-

tio
nal p

erfo
rm

er/sp
ectato

r relatio
nship

s, w
here the 

b
ehavio

r o
f an interactive system

 is exp
erienced

 
p

assively b
y a view

er/listener at a d
istance. the 

w
o

rk d
escrib

ed
 fro

m
 tg

ard
en fo

cuses less o
n the 

sp
ecifics o

f the hard
w

are and
 so

ftw
are layers in b

ut 
rather sug

g
ests a no

vel ap
p

ro
ach to

 the to
tal d

e-
sig

n o
f a resp

o
nsive m

usical system
. this system

 is 
architected

 to
 create a co

herent and
 felt reso

nance 
b

etw
een m

ultip
le layers: a  p

articip
ant’s im

p
ro

vised
 

m
o

vem
ent, senso

r inp
ut, so

ftw
are and

 the resulting
 

m
usical resp

o
nse. 

b
Io

 
 

 
 

 

C
hristo

p
her salter received

 his phd
 in the areas o

f 
theater and

 co
m

p
uter-g

enerated
 so

und
 at stan-

fo
rd

 u
niversity. h

e has b
een visiting

 p
ro

fesso
r in 

m
usic, g

rad
uate stud

ies and
 d

ig
ital m

ed
ia at b

ro
w

n 
u

niversity and
 the r

ho
d

e island
 scho

o
l o

f d
esig

n 
(r

isd
) and

 is currently a
ssistant pro

fesso
r in the 

d
ep

artm
ent o

f d
esig

n and
 C

o
m

p
utatio

n a
rts at 

C
o

nco
rd

ia u
niversity w

here he also
 is a researcher 

in the interactive perfo
rm

ance and
 so

und
 axis o

f 
the h

exag
ram

 institute fo
r r

esearch/C
reatio

n in 
the M

ed
ia a

rts.  h
is research and

 artistic p
ractice 

investig
ates the ro

le o
f real tim

e so
und

, im
ag

e and
 

techno
lo

g
ies o

f interactio
n w

ithin the co
ntext o

f 
resp

o
nsive enviro

nm
ents and

 new
 fo

rm
s o

f theatri-
cal p

erfo
rm

ance and
 he is w

id
ely ackno

w
led

g
ed

 
as o

ne o
f the exp

erts in this g
ro

w
ing

 field
. h

e w
as 

aw
ard

ed
 the fulb

rig
ht and

 a
lexand

er vo
n h

um
-

b
o

ld
t C

hancello
r g

rants fo
r research/w

o
rk in g

er-
m

any b
etw

een 1993-1995. a
fter co

llab
o

rating
 w

ith 
peter sellars and

 W
illiam

 fo
rsythe/b

allett frankfurt, 
he co

-fo
und

ed
 the art and

 research o
rg

anizatio
n 

sp
o

ng
e. salter’s w

o
rk has b

een sho
w

n internatio
n-

ally at venues such as a
rs e

lectro
nica (linz), venice 

b
iennale (a

rchitecture), v
illette n

um
eriq

ue (paris), 
transm

ed
iale (b

erlin), e
x

it festival (M
aiso

n d
es 

a
rts, C

reteil-paris), place d
es a

rts (M
o

ntreal), e
lek-

tra (M
o

ntreal), shang
hai d

ance festival (shang
hai), 

yerb
a b

uena C
enter fo

r the a
rts (san francisco

), 
the b

anff C
enter (b

anff), d
ance theater W

o
rksho

p
 

(n
ew

 yo
rk), v

2 (r
o

tterd
am

), sig
g

r
a

ph
 2001 (n

ew
 

o
rleans), M

ed
iaterra (a

thens) and
 the e

xp
lo

rato
-

rium
 (san francisco

),  and
 has b

een featured
 in 

p
ub

licatio
ns such as the n

ew
 yo

rk t
im

es, id
 and

 
leo

nard
o

 m
ag

azines. h
e is currently co

m
p

leting
 

e
ntang

led
: techno

lo
g

y and
 the transfo

rm
atio

n o
f 

perfo
rm

ance to
 b

e p
ub

lished
 b

y M
it press in 2009.

Jo
el r

yan w
as sp

aw
ned

 in the first g
eneratio

n o
f 

co
m

p
uter m

usic hackers in san francisco
’s silico

n 
valley, Jo

el r
yan is a co

m
p

o
ser w

ho
 has lo

ng
 cham

-
p

io
ned

 the id
ea o

f p
erfo

rm
ance-b

ased
 electro

nic 
m

usic. d
raw

ing
 o

n his scientific b
ackg

ro
und

, he p
i-

o
neered

 the ap
p

licatio
n o

f d
ig

ital sig
nal p

ro
cessing

 
to

 aco
ustic instrum

ents. a
t ste

iM
 in a

m
sterd

am
 

since 1984, he has co
llab

o
rated

 extensively w
ith 

artists and
 m

usicians includ
ing

 e
van parker, W

illiam
 

fo
rsyth, g

eo
rg

e lew
is, steina vasulka and

 Jerry 
h

unt. fo
rm

erly a r
esearch a

sso
ciate in p

hysics at 
the law

rence b
erkeley lab

o
rato

ries o
f the u

niver-
sity o

f C
alifo

rnia, he has taug
ht p

hilo
so

p
hy, p

hysics, 
and

 m
athem

atics. h
e is a researcher at ste

iM
 in 

a
m

sterd
am

, to
urs w

ith the frankfurt b
allet and

 is 
d

o
cent in so

no
lo

g
y at the r

o
yal C

o
nservato

ry in 
the h

ag
ue. h

e has p
erfo

rm
ed

 at the theater C
hat-

elet in paris, the C
o

ncertg
eb

au a
m

sterd
am

, the pit 
inn in to

kyo
, b

ro
o

klyn a
cad

em
y o

f M
usic and

 the 
k

itchen in n
ew

 yo
rk. r

ecent w
o

rk includ
es a series 

o
f d

uets w
ith e

van parker,frances M
arie u

itti and
 

Jo
elle leand

re, e
id

o
s/te

lo
s, w

ith W
illiam

 fo
r-

syth and
 r

o
b

erto
 Zucco

 w
ith the r

o
yal shakesp

ear 
C

o
m

p
any. o

ther w
o

rks includ
e o

r a
ir, the n

um
b

er 
r

ead
ers, h

at M
o

o
n Jo

y, and
 the e

ffect o
f n

o
ise o

n 
the sleep

 o
f C

hild
ren.
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n
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u
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ö
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b
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G
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sw
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e
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o
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e 

M
u

si
C

 W
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o
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2004

 in
v

ite
d

 p
r

e
se

n
ta

tio
n

s

so
n

ic
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itY
                   

 
        

lalya g
aye

a
b

str
a

c
t   

 
 

 

n
o

cturnal d
ub

 am
b

iances, p
o

llutio
n as echo

 
cham

b
ers, d

rum
m

ing
 traffic no

ises, sing
ing

 street 
lig

hts…
 scratching

 tram
w

ay b
ells b

y ap
p

ro
aching

 
w

alls, g
rab

b
ing

 m
etallic railing

 as g
uitar string

s, 
turning

 co
rners to

w
ard

s a cho
rus... W

ith so
nic C

ity, 
the urb

an enviro
nm

ent b
ecam

e a m
usical interface. 

a
t the cro

ssro
ad

 b
etw

een urb
an exp

lo
ratio

n and
 

exp
erim

ental m
usic m

aking
, so

nic C
ity enab

led
 

its user to
 create live electro

nic m
usic b

y sim
p

ly 
w

alking
 thro

ug
h a city and

 interacting
 w

ith their 
everyd

ay urb
an enviro

nm
ents. 

so
nic C

ity w
as a w

earab
le system

 that g
athered

 
senso

r-b
ased

 info
rm

atio
n ab

o
ut the user’s ac-

tio
ns and

 her enviro
nm

ent, and
 m

ap
p

ed
 it to

 the 
so

und
 p

ro
cessing

 o
f live urb

an so
und

s co
llected

 
b

y a m
icro

p
ho

ne. the resulting
 m

usic w
as o

utp
ut 

thro
ug

h head
p

ho
nes in real tim

e and
 in co

ntext, 
as yo

u w
ere w

alking
, w

hich created
 a tig

ht link 
b

etw
een the user and

 the city, and
 em

p
hasised

 
their interp

lay.
so

nic C
ity w

as tested
 b

y a variety o
f p

eo
p

le in their 
o

w
n everyd

ay enviro
nm

ents. W
hen w

earing
 this 

system
, they eng

ag
ed

 into
 a m

usical d
uet w

ith the 
city: urb

an atm
o

sp
heres, rand

o
m

 enco
unters and

 
everyd

ay activities all p
articip

ated
 in creating

 new
 

live m
usic. so

nic C
ity turned

 p
aths into

 m
usical 

co
m

p
o

sitio
ns and

 m
o

b
ility thro

ug
h the shifting

 co
n-

texts o
f the city into

 a larg
e-scale m

usical g
esture. 

b
y p

resenting
 this p

ro
ject, this talk sho

w
ed

 ho
w

 
m

o
b

ile and
 ub

iq
uito

us co
m

p
uting

 can enab
le the 

em
erg

ence o
f new

 fo
rm

s o
f m

usic that interface 
w

ith everyd
ay setting

s and
 p

ractices. it m
eant to

 
illustrate the p

o
tential and

 o
p

p
o

rtunities o
f m

o
b

ile 
m

usic m
aking

, in term
s o

f creative act em
b

ed
d

ed
 in 

the everyd
ay.

the so
nic C

ity p
ro

ject w
as realised

 in 2002-04, as a 
co

llab
o

ratio
n b

etw
een the v

ikto
ria institute and

 the 
interactive institute. M

o
re info

rm
atio

n are availab
le 

at http
://w

w
w

.vikto
ria.se/fal/p

ro
jects/so

niccity/

b
Io

 
 

 
 

 
 lalya g

aye is a sw
ed

ish-seneg
alese h

C
i researcher 

b
ased

 in g
ö

teb
o

rg
, sw

ed
en, w

ho
 w

o
rks in m

ul-
tid

iscip
linary p

ro
jects at the co

nverg
ence o

f art, 
techno

lo
g

y, and
 d

esig
n. h

er p
ro

to
typ

ing
-b

ased
 

research exp
lo

res p
o

tentials o
f ub

iq
uito

us co
m

p
ut-

ing
 fo

r everyd
ay life aesthetic activities, and

 fo
cuses 

in p
articular o

n lo
cative m

ed
ia and

 m
o

b
ile m

usic 
techno

lo
g

y. she also
 w

o
rks in vario

us art p
ro

jects 
centred

 o
n urb

an p
ub

lic sp
ace and

 aud
io

 exp
eri-

m
entatio

ns, as w
ell as o

rg
anises so

und
-o

riented
 

w
o

rksho
p

s and
 sm

all festivals. she received
 a b

.sc. 
in physics at the u

niversity o
f g

eneva, a M
.sc.e
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an

d
 h

as
 b

ee
n 

aw
ar

d
ed

 b
y 

a
rs

 e
le

ct
ro

ni
ca

, f
o

nd
a-

tio
n 

la
ng

lo
is

, a
nd

 f
ra

un
ho

fe
r 

in
st

itu
te

. s
in

ce
 2

00
7 

he
 is

 C
ha

ir 
o

f d
ig

ita
l M

ed
ia

 a
t 

C
ul

tu
re

 l
ab

 n
ew

-
ca

st
le

.
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so
und

 p
ryer: 

truly m
o

b
ile jo

int m
usic listening

 
 

M
attias ö

sterg
ren, o

skar Juhlin

a
b

str
a

c
t   

 
 

 

fo
llo

w
ing

 the w
id

esp
read

 ad
o

p
tio

n o
f m

usic m
e-

d
ia sharing

 ap
p

licatio
ns fo

r the internet a g
ro

w
ing

 
num

b
er o

f research p
ro

jects have exp
lo

red
 shar-

ing
 in a m

o
b

ile co
ntext. inso

far these p
ro

jects have 
m

ainly ad
d

ressed
 face-to

-face co
p

resence situ-
atio

ns. the so
und

 pryer p
ro

to
typ

e, o
n the o

ther 
hand

, is d
esig

ned
 to

 p
ro

vid
e jo

int m
usic listening

 
exp

eriences am
o

ng
 d

rivers in traffic. thro
ug

h field
 

trials w
ith a p

ro
to

typ
e ap

p
licatio

n w
e have learned

 
the im

p
o

rtance o
f includ

ing
 aw

areness info
rm

a-
tio

n b
ut no

t necessarily d
istrib

uting
 co

m
p

lete m
u-

sic m
ed

ia co
ntent in o

rd
er to

 p
ro

vid
e m

eaning
ful 

exp
eriences.

in the so
und

 pryer p
ro

ject w
e set o

ut to
 exp

lo
re 

truly m
o

b
ile activities and

 the im
p

act it has o
n 

d
esig

n o
f m

usic sharing
 ap

p
licatio

ns. in essence 
so

und
 pryer  p

ro
vid

es jo
int listening

 exp
eriences in 

traffic enco
unters. it w

o
rks like a shared

 car-stereo
, 

yo
u can hear yo

ur o
w

n m
usic, b

ut also
 o

verhear 
w

hat o
ther p

eo
p

le currently p
lay as lo

ng
 as they 

stay w
ithin p

ro
xim

ity. so
und

 pryer also
 g

ives a shal-
lo

w
 g

rap
hical im

p
ressio

n o
f o

ther users. it is no
t 

o
b

vio
us that jo

int m
usic listening

 w
hile d

riving
 is 

b
eneficial o

r even p
o

ssib
le technically. h

o
w

ever, 
w

e sho
w

 thro
ug

h restricted
 field

 trials w
ith 13 users 

that it is b
o

th d
o

ab
le and

 enjo
yab

le. particularly, al-
tho

ug
h o

nly hearing
 snip

p
ets o

f m
usic, users w

ere 
am

used
 w

hen they co
uld

 interp
ret the aw

areness 
info

rm
atio

n and
 d

eterm
ine fro

m
 w

here the m
u-

sic w
as co

m
ing

. thus, w
e arg

ue that m
o

b
ile m

usic 
sharing

 ap
p

licatio
ns sho

uld
 b

e d
esig

ned
 to

 reflect 
the so

cial co
ntext and

 p
articularly illustrate aw

are-
ness o

f o
ther co

p
resent users and

 b
e less fo

cused
 

o
n d

istrib
uting

 m
usic m

ed
ia files in their w

ho
le.

d
esp

ite a no
n-exhaustive field

 trial evaluatio
n o

f 
the so

und
 pryer p

ro
to

typ
e w

e have co
llected

 co
n-

vincing
 evid

ence that jo
int m

usic listening
 in traffic 

is an interesting
 and

 p
ro

m
ising

 ap
p

licatio
n o

f m
o

-
b

ile m
usic sharing

 techno
lo

g
y. particularly, w

e arg
ue 

that m
usic sharing

 has the p
o

tential o
f b

eing
 m

o
re 

than the m
ere exchang

e o
f co

m
p

lete m
usic m

ed
ia 

co
ntent. sharing

 snip
p

ets o
f co

ntent in co
njunctio

n 
w

ith aw
areness o

f co
-lo

cated
 users is and

 enjo
yab

le 
exp

erience in its o
w

n rig
ht.

b
Io

 
 

 
 

 

M
attias ö

sterg
ren is a ph.d

. in a
p

p
lied

 info
rm

a-
tio

n techno
lo

g
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niversity o
f g

ö
teb

o
rg

.
M

attias ho
ld

s a M
. sc. in co

m
p

uter science fro
m

 
u

p
p

sala u
niveristy, sw

ed
en. M

attias research inter-
est lies in ap

p
licatio

ns o
f m

o
b

ile w
ireless ad

 ho
c 

netw
o

rking
. h

e has m
ainly b

een w
o

rking
 w

ith p
ro

-
g

ram
m

ing
 the h

o
cm

an, so
und

 pryer p
ro

to
typ

es. 
M

attias has also
 b

een invo
lved

 in vario
us o

ther 
p

ro
jects such as placem

em
o

, b
ackseat g

am
ing

 and
 

r
o

ad
 r

ag
er. C

urrently he is w
o

rking
 w

ith r
o

ad
talk.
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o

ste
r

s

the intellig
ent street 

 
 

h
enrik lö

rstad
, M

ark d
’inverno

, Jo
hn e

aco
tt

a
b

str
a

c
t   

 
 

 

the intellig
ent street is a m

usic installatio
n that is 

ab
le to

 resp
o

nd
 intellig

ently to
 the co

llective re-
q

uests o
f users interacting

 to
g

ether. the p
erfo

r-
m

ance it creates is larg
ely influenced

 b
y the co

l-
lective set o

f text co
m

m
and

s fro
m

 users’ m
o

b
ile 

p
ho

nes. in this w
ay, users in shared

 enviro
nm

ents, 
sub

jug
ated

 fo
r so

 lo
ng

 to
 unco

ntro
llab

le and
 o

ften 
und

esired
 ‘m

uzak’, can no
w

 d
irectly influence their 

so
nic enviro

nm
ent and

 co
llectively create the aural 

so
und

scap
e that they d

esire. W
e see o

ur p
ro

ject as 
enab

ling
 inhab

itants o
f any g

iven sp
ace fro

m
 p

as-
sive co

nsum
ers to

 active creato
rs, and

 anticip
ate it 

has sig
nificant co

m
m

ercial, so
cial and

 ed
ucatio

nal 
p

o
tential.

the use o
f m

usic, o
r m

uzak, in p
ub

lic p
laces is ex-

trem
ely co

m
m

o
n. h

o
w

ever, the ind
ivid

ual w
ithin 

that sp
ace has no

 co
ntro

l o
ver the p

erfo
rm

ance o
f 

that m
usic, and

 it can o
ften b

eco
m

e intrusive and
 

unw
elco

m
e. in o

ur w
o

rk w
e are interested

 in b
uild

-
ing

 interactive and
 resp

o
nsive so

und
 installatio

ns, 
w

here the p
erfo

rm
ance results d

irectly fro
m

 the 
interactio

n o
f the users w

ithin a g
iven sp

ace. this 
p

ro
ject, kno

w
n as the intellig

ent street, has b
een 

d
evelo

p
ed

 co
llab

o
ratively in sw

ed
en and

 the u
k

.
the m

o
b

ile p
ho

ne has b
een selected

 as the co
n-

tro
lling

 m
ed

ium
 fo

r this p
ro

ject b
ecause o

f its 
w

id
esp

read
 use as a to

o
l fo

r co
m

m
unicating

 to
d

ay, 
availab

le to
 p

ractically everyo
ne. b

y m
aking

 use o
f 

this easily accessib
le d

evice w
e o

ffer alm
o

st every 
p

asserb
y the o

p
p

o
rtunity to

 actively eng
ag

e in af-
fecting

 the so
nic enviro

nm
ent. intellig

ent street 
seeks to

 exp
lo

re new
 p

o
ssib

ilities and
 unexp

ected
 

ap
p

licatio
ns fo

r the m
o

b
ile p

ho
ne. it is a p

ro
ject in 

w
hich w

e w
ish to

 investig
ate alternate w

ays o
f co

m
-

p
o

sing
 m

usic fo
r no

n-linear m
ed

ia and
 attracting

 
p

articip
atio

n in a creative p
ro

cess thro
ug

h interac-
tio

n. a
no

ther am
b

itio
n w

e had
 w

as to
 d

em
o

nstrate 
the so

cial need
 fo

r aural as w
ell as visual stim

ulatio
n 

w
ithin a w

ell d
esig

ned
 enviro

nm
ent that co

uld
 im

-
p

act o
n future architectural d

esig
ns.

b
Io

 
 

 
 

 

h
enrik lö

rstad
 is a co

m
p

o
ser. W

hen he d
evelo

p
ed

 
“the intellig

ent street” w
ith M

ark d
’inverno

 and
 

Jo
hn e

aco
tt, he w

o
rked

 at the “so
nic stud

io
 inter-

active institute” in piteå, sw
ed

en. the so
nic stud

io
 

is “interactive institute’s” research g
ro

up
 fo

r so
und

 
and

 m
usic in d

ig
ital m

ed
ia. the research fo

cuses o
n 

the intersectio
ns w

here so
und

 and
 m

usic m
eet nar-

rative, g
am

ing
 and

 interactivity.

 
 

20
04

 p
o

st
e

r
s 

12
1

to
 l

is
te

n 
to

 c
hi

na
 f

o
r 

o
ne

 m
o

nt
h 

w
it

ho
ut

 
sp

ea
ki

ng
  

 
 

 

d
av

id
e 

d
i s

ar
o

, k
ris

ty
 t

rin
ie

r
 a

b
st

r
a

c
t 

  
 

 
 

th
e 

p
sy

ch
o

ac
o

us
tic

s 
p

er
fo

rm
an

ce
 o

f t
he

 a
rt

is
ts

 
k

ris
ty

 t
rin

ie
r 

an
d

 d
av

id
e 

d
i s

ar
o

’, 
co

ns
is

tin
g

 o
f 

af
o

re
m

en
tio

ne
d

 p
er

fo
rm

er
s 

lis
te

ni
ng

 fo
r 

o
ne

 e
nt

ire
 

m
o

nt
h 

o
f t

he
 s

o
ni

c 
en

vi
ro

nm
en

t 
in

 C
hi

na
, w

ith
o

ut
 

sp
ea

ki
ng

, a
s 

to
 p

er
ce

iv
e 

th
e 

su
rr

o
un

d
in

g
 s

o
un

d
 

w
ith

o
ut

 t
he

 s
o

ni
c 

p
o

llu
tio

n 
o

f t
he

 v
o

ic
e;

 t
o

 a
d

vo
-

ca
te

 t
he

 u
se

 o
f c

o
nc

ep
tu

al
 im

m
at

er
ia

l p
ro

ce
ss

in
g

 
sy

st
em

s.

th
e 

te
ch

no
lo

g
ic

al
 in

no
va

tio
ns

 in
 t

he
 fi

el
d

 o
f w

ea
r-

ab
le

 s
o

un
d

 a
nd

 n
ew

 a
co

us
tic

 d
ig

ita
l n

et
w

o
rk

s,
 

g
en

er
at

ed
 in

 t
he

 la
st

 2
0 

ye
ar

s,
 h

av
e 

d
ev

el
o

p
ed

 n
ew

 
w

ay
s 

to
 u

nd
er

st
an

d
 a

nd
 in

te
rp

re
t 

th
e 

so
ni

c 
en

vi
ro

n-
m

en
t 

b
as

ed
 o

n 
th

e 
co

nt
rib

ut
io

n 
o

f e
xt

er
na

l a
rt

ifi
ci

al
 

to
o

ls
. a

s 
re

ac
tio

n,
 it

 is
 p

ro
p

o
se

d
 w

ith
 t

he
 p

er
fo

rm
-

an
ce

 o
f l

is
te

ni
ng

 w
ith

o
ut

 s
p

ea
ki

ng
, t

o
 re

-e
xa

m
in

e 
th

e 
d

efi
ni

tio
ns

 o
f t

ec
hn

o
lo

g
y:

 [g
re

ek
 t

ek
hn

o
lo

g
i, 

te
ks

 +
 -

lo
g

i, 
-lo

g
y:

 s
ys

te
m

at
ic

 t
re

at
m

en
t 

o
f a

n 
ar

t 
o

r 
cr

af
t 

: t
ek

hn
, s

ki
ll;

  L
o

g
o

s,
 t

he
 w

o
rd

 o
r 

fo
rm

 w
hi

ch
 

ex
p

re
ss

es
 a

 t
ho

ug
ht

, a
ls

o
, t

he
 t

ho
ug

ht
.]

i , 
w

ith
in

 it
s 

o
rig

in
al

 ro
o

ts
, t

o
 s

ys
te

m
at

ic
al

ly
 p

ro
ce

ss
 u

si
ng

 s
ki

lls
 

fo
r 

w
hi

ch
 w

o
ul

d
 fo

rm
 a

 t
ho

ug
ht

, a
nd

 a
d

d
re

ss
 t

he
 

co
nc

ep
t 

o
f t

he
 t

ho
ug

ht
 it

se
lf.

to
 li

st
en

 w
ith

o
ut

 s
p

ea
ki

ng
 p

er
m

its
 fo

r 
th

e 
ab

so
rp

-
tio

n 
o

f n
o

is
e 

in
 a

n 
o

b
je

ct
iv

e 
an

d
 p

ur
e 

fo
rm

 o
f 

na
tu

ra
l s

o
un

d
 d

yn
am

ic
s 

m
ed

ia
te

d
 b

y 
p

sy
ch

o
ac

o
us

-
tic

s.
 t

he
 e

ar
 is

 a
 fo

rm
 o

f t
ec

hn
o

lo
g

y 
th

at
 m

ed
ia

te
s 

th
e 

flo
w

 o
f s

o
un

d
 w

av
es

 in
to

 n
er

ve
 im

p
ul

se
s 

w
hi

ch
 

ar
e 

tr
an

sl
at

ed
 in

to
 t

ho
ug

ht
s 

o
f s

o
un

d
: “

w
hi

le
 o

th
er

 
p

eo
p

le
 h

ea
r 

a 
p

er
so

n’
s 

vo
ic

e 
ca

rr
ie

d
 t

hr
o

ug
h 

vi
b

ra
tio

ns
 in

 t
he

 a
ir,

 t
he

 p
er

so
n 

sp
ea

ki
ng

 a
ls

o
 h

ea
rs

 
th

ei
r 

o
w

n 
vo

ic
e 

as
 it

 is
 c

o
nd

uc
te

d
 fr

o
m

 t
he

 t
hr

o
at

 
an

d
 m

o
ut

h 
th

ro
ug

h 
b

o
ne

 t
o

 t
he

 in
ne

r 
re

g
io

ns
 o

f 
th

e 
ea

r. 
th

us
, t

he
 v

o
ic

e 
in

 it
s 

p
ro

d
uc

tio
n 

in
 v

ar
io

us
 

re
g

io
ns

 o
f t

he
 b

o
d

y 
is

 p
ro

p
el

le
d

 t
hr

o
ug

h 
th

e 
b

o
d

y,
 

its
 re

so
na

nc
e 

is
 s

en
se

d
 in

tr
ac

ra
ni

al
ly

. a
 fu

lle
r 

se
ns

e 
o

f p
re

se
nc

e 
is

 e
xp

er
ie

nc
ed

 a
s 

th
e 

b
o

d
y 

b
ec

o
m

es
 

at
ta

ch
ed

 t
o

 t
ho

ug
ht

 a
s 

m
uc

h 
as

 t
he

 g
en

er
at

io
n 

o
f 

sp
ee

ch
 is

 a
tt

ac
he

d
 t

o
 t

ho
ug

ht
.”

ii

in
 a

 t
em

p
o

ra
l c

o
nt

ex
t,

 t
he

 p
er

fo
rm

an
ce

 a
llo

w
ed

 
o

ne
 t

o
 d

ire
ct

 t
he

 p
ro

ce
ss

 o
f l

is
te

ni
ng

 t
o

 lo
ng

-t
er

m
 

so
un

d
 s

o
ur

ce
s 

un
in

te
rr

up
te

d
 b

y 
p

ro
d

uc
in

g
 a

 m
in

d
 

st
at

us
 w

he
re

b
y 

th
e 

co
m

b
in

in
g

 o
r 

fo
cu

se
d

 is
o

la
tio

n 
o

f a
 n

at
ur

al
 s

o
un

d
 s

tim
ul

us
 w

as
 a

ch
ie

ve
d

.

th
e 

m
et

ho
d

 fo
r 

sy
st

em
at

ic
al

ly
 t

re
at

in
g

 t
he

 li
st

en
in

g
 

o
f n

o
is

e 
as

 a
rt

, w
as

 t
o

 s
el

ec
t 

o
ne

 t
yp

e 
o

f n
o

is
e,

 t
ha

t 
o

f e
nv

iro
nm

en
ta

l n
o

is
e,

 a
nd

 e
lim

in
at

e 
an

o
th

er
 t

yp
e 

o
f n

o
is

e,
 t

ha
t 

o
f t

he
 v

o
ic

e.
 b

y 
er

ad
ic

at
in

g
 n

o
is

e 
o

f 
th

e 
vo

ic
e,

 [c
o

m
p

o
si

tio
n]

, r
es

ul
te

d
 in

 t
he

 b
yp

ro
d

-
uc

t 
o

f  
p

ar
tic

ip
an

ts
  u

si
ng

 a
lte

rn
at

iv
e 

m
et

ho
d

s 
o

f 
co

m
m

un
ic

at
io

n,
 n

am
el

y 
th

at
 o

f w
rit

in
g

 t
ex

t 
to

 t
ho

se
 

w
ho

 w
is

he
d

 t
o

 e
ng

ag
e 

in
 c

o
nv

er
sa

tio
n,

 a
nd

 a
ls

o
 

g
es

tu
re

, e
ye

 c
o

nt
ac

t,
 a

nd
 o

th
er

 n
o

n-
ve

rb
al

 t
yp

es
 o

f 
co

m
m

un
ic

at
io

n.
 t

he
 p

rim
ar

y 
us

e 
o

f w
rit

te
n 

sp
ee

ch
 

fo
r 

so
ci

al
 p

ur
p

o
se

s 
d

id
 n

o
t 

in
te

rr
up

t 
th

e 
p

ro
ce

ss
in

g
 

o
f s

o
un

d
 in

fo
rm

at
io

n.
 

th
e 

tr
ad

iti
o

na
l p

er
sp

ec
tiv

e 
o

f s
o

un
d

 p
ro

ce
ss

in
g

 
te

ch
no

lo
g

ic
al

 d
ev

ic
es

 is
 t

ha
t 

o
f e

xt
er

na
lly

 a
rt

ifi
ci

al
 

to
o

ls
, w

hi
ch

 a
llo

w
 fo

r 
th

e 
d

up
lic

at
io

n,
 re

p
et

iti
o

n,
 

an
d

 a
lte

ra
tio

n 
o

f s
p

ec
ifi

c 
so

un
d

s.
 t

he
 c

o
m

p
o

si
tio

n 
 

o
f d

av
id

e 
d

i s
ar

o
 a

nd
 k

ris
ty

 t
rin

ie
r 

w
as

 s
p

ec
ifi

c 
o

nl
y 

to
 t

he
m

se
lv

es
 a

nd
 t

he
re

fo
re

 o
rig

in
al

 in
 it

s 
in

ab
ili

ty
 t

o
 b

e 
ex

tr
ac

te
d

, c
o

p
ie

d
, o

r 
re

p
lic

at
ed

 fo
r 

m
ul

tip
le

 u
se

, a
nd

 c
ur

re
nt

ly
 e

xi
st

s 
o

nl
y 

in
 re

si
d

ua
l 

d
o

cu
m

en
ta

tio
n 

o
f t

he
 c

o
nc

ep
t.

  t
he

 s
o

un
d

s 
he

ar
d

 
b

y 
th

e 
p

ar
tic

ip
an

ts
 re

m
ai

n 
fix

ed
 in

 t
he

 o
rig

in
al

 
co

nt
ex

t 
o

f t
im

e 
an

d
 s

p
ac

e 
d

o
m

ai
n 
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