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Technical Requirements

Real-Time Motion Capture: Orient -3 wireless sensor base system

visualisation software (with motion viewer application) for the Orient motion capture system
Max/MSP patch

8 speakers

1 subwoofer

1 small microphone for live voice input (e.g. DPA mic./wireless mic.)

1 chair for a performer

1 medium size desk for a performer

1 large desk for a operating the systems

two laptops for operating the Orient motion capture system and Max MSP patch
external sound card

8 channel mixer

stage lighting as a single/multiple spot(s) is ideal

For more information on the Orient motion capture system, please visit;
http://www.specknet.org/
http://homepages.inf.ed.ac.uk/ayoung9/orient.html#Overview

Speck Sensors on Body

1 left forearm @
1 right forearm
1 left upper arm

1 right upper arm 55 %%

1 chest



Position of Speakers and Performer

Hiroshima: Whole body Interactive performance 3D sketch visualization

3D Image by Vangelis Lympouridis




Hiroshima: Whole body Interactive performance 3D sketch visualization
Front View

3D Image by Vangelis Lympouridis
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Hiroshima: Whole body Interactive performance 3D sketch visualization
Top View

35m

5m 45m

3D Image by Vangelis Lympouridis
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Notes for Musical Notation

NOTE-HEAD

X approximate pitch

\ 4 low pitch

ACCIDENTALS

l) a little flatter (from already flattened pitch)

q a little flatter (from the pitch without any normal sharp or flat accidental)



TIMELINE
TYPE OF SOUND: speakers

PARTS OF BODY USED

body movement
» resultant sound

Notes for performance
practice

Notes for performance
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PARTS OF BODY USED
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TYPE OF SOUND: speakers

PARTS OF BODY USED

body movement
» resultant sound

Notes for performance
practice

Notes for performance

INTRODUCTION

CLOCK A

SPINE AUTOMATED AUTOMATED FADE-OUT
sitting still bending backwards bending forwards PRE-SET
> normal playback of audio > lower pitch > slower ticking sound  » higher pitch > faster ticking sound i > repetitonof i > transposition to lower pitch
p <= ca.60 = ca. 60 | Jean ! thesamepitch. i > less frequent occurrence of the sound.
L P phes 4 l-caco
ES e % . : E\ i 4. ) A ; 2
e.g. e.g. : Y e HE— == =t }
The clock sound when the body is bent The clock sound when the body is bent H 5
extremely backwards. extremely forwards. » CUE to : , 2 4
the performer i 2% —— 5

indicating that id

the piece
moved to
the next stage.

> Be aware of the axis (| e. spine) and feel the weight of your body.
» In quest for balance of your bodly.
» Explore the subtle changes of the speed and pitches of the clock sound.

ICQOK|NG A speaker.

' LEFT AND RIGHT FOREARMS

» Intensity of the hitting movement corresponds with
the triggering of different samples

AREA-PHONE
» Samples distributed 180 degree of space in front of
the performer.
» Area divided into 18 spaces with 54 samples distributed.

s3&4

» Move the body slowly most of the time. A few sudden changes of speed and pitch of the sound in between. :
> Do not move your feet. l
» Eyes closed. H

» Imagine that you are travelling through the time.

W|ND speaker 3 (L.H.), speaker 4 (R.H.)

LEFT AND RIGHT FOREARMS

velocity of movement
»correspond to the intensity of sound
movement of arm no movement of arm e.g. when the velocity of movement
W .
. ) is strong, the volume of the sound
» playback of audio ON » playback of audio OFF increases.
» Note that the right and left forearms trigger different audio samples respectively.
» Practice with only left or right forearm respectively and with both forearms together.

1
1 » Practice by usmg different parts of hands.
e.g. fingers, only arms, palm facing up/down. K

1
1 CONTROL (approx. 30 sec.)

: » Imagine that you are “conducting” an orchestra or
1 playing an instruments with different sound colours
1
1
F

» Move the forearms after playing with the clock sound.
» Eyes closed.
» Create rhythmic interplay with the clock sound.

and pitches.

" EXAMPLE:
1 SEQUENCE 1

\/OKOJS VO|CE speaker 1 (L.S.),

LEFT AND RIGHT SHOULDERS
i movement of shoulder no movement of shoulder

» playback of audio ON » playback of audio OFF

» Note that the right and left shoulders share the same audio samples.
» Note that the audio samples are arranged from phonemes to small phrases.

....... o R NN R R R R R R R N R RN NN R NN AR RN AR R R R R R R R R R RN RN AN NN ENEENNEEENAEEEEEEEEEEEEEEEEEEEEEE
+ > Eyes open when the sound of voice is heard (from unconsciousness to
consciousness) . As if hearing or reacting to someone’s voice.

-

speaker 2 (R.S) \

shoulder
mvts.




1
A

r
'ILIST FOR AREA-PHONE A SAMPLES

POVOZICASTIOIMOUOW >

>

The different samples are triggered according to the intensity of
the hitting movement (see Appendix 1).

Sound of stacking saucers No.1, stacking saucers No.2

Sound of saucers put away, saucers sliding

Sound of grabbing bowl from cupboard, grabbing glass from cupboard

Sound of plates removed No.1, plates removed No.2, stacking plates

Sound of plates straightening up, plates put away No.4, glasses being stacked
Sound of plastic roll No.1, plastic roll No.2, plastic plate No.3, plastic plate No.4
Sound of plastic bowl No.1, plastic plate No.1, plastic bow! No.2, plastic plate No.2
Sound of chopping 4, 5, 6

Sound of chopping 1, 2, 3

Sound of wood No.7, wood No.8, wood No.9, wood No.10

Sound of wood No.4, wood No.5, wood No.6

Sound of wood No.1, wood No.2, wood No.3

Sound of glass put down, slide, drawer closed

Sound of desk drawer, desk drawer closed

Sound of pots pulled out No 3, pots put away No.2, pots put away No.3, pots bang
Sound of pots pulled out No.1, pots put away No.1, pots pulled out No.2

Sound of pot lid 1, 2, 3,4

Sound of hitting metallic object 1, 2, 3

= » Use the movements associated with cooking.
e.g. chopping, pulling drawer or containers, placing dishes, opening the door
of dish cabinet, mixing, adding etc.

» Hint of domestic human activities.

EXAMPLE: SEQUENGCE 2

EXAMPLE OF POSITIONS

one hand closed, another hand
open with palm down, leaning
forward

hands closed, both hands,
leaning forward

palm down,
both hands,

palms down, both hands,
hands at different height, leaning forward

>
1

————————————al

1
1
[}

[}
I
I
1
)
1
I
[
1
1
]
1
I
[}
1

30 sec. 21 sec.

§ MIXTURE
= > Break the relationships between the image and sound
i that you created previously (i.e. the image and sound
of cooking) by applying different gestures to similar
types of sounds.

e.g.1: Apply the gesture of “mixing some cooking
ingredients in a metal bowl” to more “wooden” timbre
such as chopping sound.

e.g. 2 Apply “cutting” gesture used for chopping
sound to more “metallic” timbre.

i > Also mix with the “conducting orchestra” or
“playing instrument” approach.

EXAMPLE: SEQUENCE 3

22 sec.
NO

[souND

TRIGGER
-ED BY
BODY

»Sensors do not
react to the body
movement.

»Hide under the
table.

under the table

I

PRE-DESIGNED

J=ca. 90

ll-|>>

-ENG‘NE speakers 5 & 6

panning from speaker 5 1o speaker 6

repetition of the similar

figure

CUE for hiding

ALERT |

20 sec.

m
>
RREELELECEEEREEREERED

» Start moving the
the table.

» Come back to th
the stomach sou

Tmin. 3 sec.

1
STOMAGH speakers 1 (L.S.) & speaker 2 (R.S))
LEFT AND RIGHT SHOULDERS

ovement of shoulder
playback of audio ON

no movement of shoulder
» playback of audio OFF

shoulders even when you are still hiding under

e original position while playing with
nd.

» Controlled with minimal gestures.

CUE for
start
moving the
shoulders
under

the table.

i

—>>

n  —— ff —n

RAD |O speaker 8

PRE-COMPOSED

» white-noise, beating effect, radio tuning sound NN

low vibration

GOOK‘NG B speakers 3 & 4

LEFT AND RIGHT FOREARMS
» Intensity of the hitting movement
corresponds with the triggering
of different samples.

AREA-PHONE B
» Space divided into 12 areas and
18 samples distributed in total.
right forearm - 4 areas with 10 samples
left forearm - 8 areas with 8 samples

NORMAL

» Gestures associated with fire and water
e.g. gesture of lighting a match, (idea
expanding to the gesture of rubbing two
arms together, gesture of extinguishing
the fire etc.

el
/

4 REAL \/O|OE speakers 1& 2

unprocessed
» vowel based sound
1 » sound of exhaling air

y
I REAL-TIME VOICE NPUT -
1
1
1

e - ——

J=ca. 63

bﬁ-)é HAHHA RN, I’;t

>>>>>>>

H‘GH ’:REQUENCY SlGNALS speakers 5 & 6

PRE-COMPOSED




NORMAL |

3min. 10 sec.

! AUTOMATED |
FADE-OUT |
1

[ e e e e e e e e e

e —————

] H \
] : '
i (COOKING B) - "MASTER" - spea
1 MASTER - SLAVE ALGORHITHM
» The movement used for Cooking B is recorded, and used directly for triggering the rhythmic content of the 2 voices —"slave” - (see below).
» After playing with Cooking B, stay still for a few seconds to allow that the sound of voice is triggered. > Imagine as if you are inside the stomach. Move like a small
: creature living in the stomach
______________________________________________________________________________________________________ 1
1
1 2 VOICES - "SLAVE" - spearers \
.| MASTER - SLAVE ALGORHITHM !
.| » The movements of forearms used for Cooking B are recorded, and used directly for the rhythmic content of the 2 voices —"slave” -
" » The rhythmic content of “Male voice” is shaped according to the movement of right hand, and the “Female voice” is by left elbow.
LST FOR AREA-PHONE B SAMPLES o e "
> The different samples are triggered according to -' 1
the intensity of the hitting movement (see Appendix 2). REAL VO‘GE speakers 1¢ / bending forward: \ ‘
7' B / ) shorter grain 1
A: Sound of match - low pitch : REAL —HME v O‘CE ‘NPUT 9 1
B:  Sound of match —middle pitch 5 processed 1
C: Sound of match — high pitch b 1
D: Sound of \!ght!ng match — low pitch‘ ) ] SPINE :
Ei goung 0; :!9:3”9 maic: - “'9(‘;"5 m“td‘?]'e" pitch I > The movement of bending forward and backward controls the granulation. !
. ouna or lighting matcn — mi € PILCI : : de|a de|a
N Sound of lighting match  *higher midde” pitch : » The movement of bending right and left controls the delay effect. y y 1
H: Sound of lighting match — high pitch | Tt remrererassrassrsssrsrsassssssrssasrssasrssasrssssssssssssssssssssssases . 1
I: Sound of pouring coffee, pouring liquid into plastic cup, 1 K
pouring liquid Styrofoam cup No.1, 1 > Phoneme pas‘,ed sound X « . b y B
pouring liquid into Styrofoam cup No.2 : > conyersatlon using phonemes with the “2 Voices” (i.e. “slave” voices) 3
J: Sound of sink filled with water, kitchen sink 1 coming out from the speakers 1 & 2 % bending backward:
K: Sound of kettle peing poured irjﬁo cup, pouring coffee 1 > imitation, repetition, variation, retrograde of the sound of the “2 Voices” B longer grain ’
l_: Sound of meat sizzle, water boiling : > fragments of laughter H
""""""""""""""""""""""""""""""""""""""""" 1 Y
1 i » tension and release (e.g. short consonants and longer words/sporadic
1 variation of words § ts of | ht
: (only using vowels) ragments or laug er)
! EXMAPLE 3 - =ca. 60 and ivihm. EXAMPLE 4
e —————— e —————————— | —5— J = ca. 60
EXAMPLE 1: EXAMPLE 2: seevoce  JI o, S 7 & mp p<mfp mf—mp—p ———mf —p
VOWEL CONSONANT & VOWEL 4
=ca. 60 » i tte 4 — .
. “ﬁ performer’s voice [
f ko ks ko ke ko ke CUEfOr 9 99 © aa - a a -a aaa aa - aaaaaaa
performer 7
P e —— B o o o o e [E——
(RADIO continued) [ fragments of Japanese songs ] [ fragments of man’s voice in Japanese (Hirohito) ]
Bl-ca120 J=ca. 6(,9 , » granularated sounds of songs and voice etc.
apanese oo P ‘_“ﬂa—a—'—"_w . PN AV NAN AN NN
Japanese (Hirohito) e e e sen- kyo- ku  ka-na-ra-zu-shi-mo kou- ten- se-zu
© e eic.| e . e etc

LQW BASS sUbwoofer » volume: unnoticeable at the beginning. When there is less movement of body, the volume of the low bass increases.
SUDWOO!
PRE-COMPOSED -




ALERT Ii NORMAL Ii \

1min. 14sec. 28 sec. i 1 min. 52 sec. 45 sec.
1
BREAK“\IG D‘SHES speakers 3 & 4 BREAK|NG D‘SHES - Re\/ersed SOUﬂd speakers 3 & 4 :
RIGHT FOREARM RIGHT FOREARM H
movement of forearm no movement of forearm | movement of forearm no movement of forearm 1
» playback of audio ON » playback of audio OFF | » playback of audio ON » playback of audio OFF :
| > 6 different types of sound files are played back according to » just 1 sound file triggered 1
ll the algorithm created. :
................................................................................................................................................................................................................................... '
1
1 » Hints for the forearm movements. » more extreme movements :
: - movements of throwing and grabbing. (e.g. extremely fast/slow movement) 1
1 - very fast and slow movement. :
1 - with only one forearm or both left and right forearms. EXAMPLE OF MOVEMENTS S
1 - angular shapes or angles H
: : GLOGK A speaker 7
: EXAMPLE: SEQUENCE 4 (RIGHT FOREARM CIRCLED WITH RED) 1 > Live-processing of samples.
.' » Same as before the Clock A before.
» Try to gain the balance with movementd

again.

EXAMPLE: AT THE END OF THE PIECE

peakers 1 & 2
| LEFT AND RIGHT SHOULDERS
lmovement of shoulder(s) » The audio files including the small segment of words and phonemes are No movement of shoulder(s)
1> playback of audio ON organized according to the intensity level of each sound file. » playback of audio OFF
1> Left shoulder movements triggering 2 different sound files in turn. » They intensity of shoulder movements affects the selection of the sound
|> Right shoulder movements triggering 1 audio file. being played back. N
EXAMPLE 6: SOUND OF CLOCK B REPEATED UNTIL THE END
l
' : GLOGK B speaker 7 A J=ca.55
\‘ 1 AUTOMATED A ¥ !
i : :
\ 1

» distorted, harsh sound. EXAMPLE 5: VOICE INHALATION
» voice inhalation (to the extent of not damaging vocal codel). J=ca 55
> phonemes nhale, voiced
» extreme pitches .
» short rhythmic values Mp< f » less and less voice » fade out ;
> loud dynamics (e.g. £, ff, fif) I J }iss :
¢ T
an-------mmmme e
’,.____------------_-________ _____________ = e o e o e e e e e e e o
! | CUEfr QRN [HIGH FREQUENCY SIGNALS: speakers 5 & 6 > PRE-COMPOSED
J=ca. 65 men's voloa ow vio. CUE for sound of laughter
o ﬁ'__|5 > performer ==
/ 2 t ¢ y 'sound of glass ﬁ
4 radio mf = uomomTmTITTo e 1 ) haha ha
4 —3— 2 ’_>6>_>' ——6— lowvb. p
DR i = = ==




APPENDIX 1

Area—phone A: approximate references of pitches for each sample

NOTE: Defining the Velocity of Movement

The calibration procedure before the performance defines the threshold of the

velocity with the lowest intensity (i.e. where there is no sound).

The range between the lowest threshold value and the maximum pre-recorded
intensity value was then equally divided by the numbers of samples that are used.

GENERAL TIMBRE LOW veLocmy oF MoveVenT € > HIGH veLocimy oF MovemenT
A ceramic
B ceramic
C ceramic
D ceramic
E ceramic
- Jasto SFEEETE
N 7
H wood e
D)
[ wood .ﬂi’?\p;d‘j;i;
D)
2 H) == ——=
J wood ggiA‘.‘t %;éj.j.;[
9 7
K wood R R B BT
i 4
L wood %
L EE
M wood Z s
N wood EE=2s
O metallic @ @
N = Z 3
P metallic T E=— e
o) E
Q metallic = 21l
R metallic %




APPENDIX 2

Area—phone B: approximate references of pitches for each sample

L
GENERAL TIMBRE LOW veLocmy oF MoveVenT € > HIGH veLocimy oF MovemenT
A P
) variable according to acoustic
B fire and the patch
C fire
D fire
E fire variable according to acoustic
and the patch
F ) variable according to acoustic
fire and the patch
G ! variaple according to acoustic
fire and the patch
. variable according 1o acoustic
H fire and the patch
ﬁﬁss//' gliss: g/ el LSS AT~
| water [ B e o et — 3 e -ﬁ%ﬁt o :
> T T T > h I T Il I = v
G e
J water Y A——— T ﬂx’_rz—‘ e e s va
DR v
)
K wter =i =SS5
Q) /_J_ —_— [ »
e
L water evaporation/ white noise like sound &5 white noise like sound
water boiling 3 ¢S




APPENDIX 3
Max/MSP patch:

_i5(x]

File Edit View Object Font Options Trace Extras Window Help
S [=]E30| B sHIORI XNEW_Reh_8 8 [=]
[—

© 1990-2008 Cycling 74 / IRCAN~ |
H

[Freset|[r tart | preset | fod |[r oo |[r pouse | stomsoh |[r sooke | taking | bresking | [ Sook2 | [ SookFn | [« Erakeor |
1 1 1 1|

T T T T T T
EEHEHE RECALL 1> DEFAULT - OFF

2> CLOCK Preset / WIND / YOKO
RFA LFA S 4> CLOCK FadeOut / COOKING | / YOKO P IMPORTANT CONTROLS
5> RADIO / COOKING |
& RADIO / HIGH FREQ
RH c LH 7> RADIO / STOMACH / REAL VOICE
& RADIO / STOMACH / REAL VOICE / COOKING Il
$ RADIO / STOMACH / COOKING Il / TALKING / GRANUL VOICE / LOW BASS
10> RADIO / BREAKING / ANGRY / GRANUL VOICE/ LOW BASS
11> RADIO / BREAKING / ANGRY / GRANUL VOICE / CLOCK | / LOW BASS
12> RADIO / BREAKING / GRANUL VOICE / CLOCK Il / CLOCK Fin / HIGH FREQ / LOW BASS
ONPFF 13> RADIO / GRANUL VOICE / CLOCK Il / CLOCK Fin / HIGH FREQ / LOW BASS exp
IRL u
RF u
fadsout
preset [Jil Calibrste COOCKING 180 COOKING 11180 TALKING 180
RHAND LHAND RHAND LHAND RFHAND LFHAND WIND LR ANGRY ~ STOMACH  CLOCK2  CLOCKFin
e TAREAPHONE TR TAREAPHONEZ TR TAREAPHONE,S TR | TANGRY ;[asrom.cu .I;ct.ocs(_z TCLOCKSwec |

THIS VEngino is edited to

autopattr OnOff [  record velocity as well vst~28
when on REC mode
[loadbang | [ "C:/Progr i 4 16outdr |
—
[=—2
f H
{ H delay 3500
i 1
1 H [plug "C:/Program ind/KF /KT Granulator.dil" |
H H
p GRANULATOR VOICE p REAL VOICE
dac~1234567
time for radio 195 sec
= -
il 7 kil W7

programmed by Vangelis Lympouridis



