
MANAGING	  COMPLEXITY	  	  
BETWEEN	  	  
REAL	  TIME	  SOUND	  	  
AND	  	  
MUSIC	  COMPOSITION	  	  
RELATING	  
BODY	  BEHAVIOR	  	  
IN	  A	  	  
SYNESTHETIC	  	  
DANCE	  PERFORMANCE	  	  
THROUGH	  	  
WEARABLE	  COMPUTING	  	  
TECHNOLOGIES	  
	  



MANAGING	  	  
COMPLEXITY	  	  
IN	  	  
PERFORMING	  	  
ARTS	  



Collabora(ve	  project	  
	  
•  3	  people:	  

–  Javier	  F	  Goros(za	  	  
– Sandra	  Berrio	  
–  Javier	  Aparicio	  



Mo(va(on:	  

reviewing	  rela(on	  between	  dance	  
and	  music	  



Background	  	  

1.  Correspondence:	  Dance	  to	  music	  

•  Subordina(on	  (synchronicity,	  incidental	  music)	  
	  

•  Independence	  (“two	  worlds”)	  

	  



Background	  

•  DANCE	  exist	  when	  there	  are	  sound,	  music	  

•  MUSIC	  is	  created	  for	  musicians	  and	  musical	  
instruments	  

2.	  Daily	  life	  



Using	  technology	  to	  

•  Create	  a	  device	  to	  integrate	  elements	  of	  
dance	  and	  musical	  prac(ce	  at	  the	  same	  (me	  

•  Synesthesic	  experience	  

	  



Development	  process	  

•  3	  fields	  
– construccion	  of	  the	  device	  
– Sound	  design	  and	  musical	  composi(on	  
– Control	  system	  



Construccion Device 

•  Garment,	  different	  materials	  
•  “Arduino”	  wireless	  
•  BaUery	  
•  Cables	  
•  Sensors	  to	  place	  at	  different	  parts	  of	  the	  body	  

– Accelerometers	  (3)	  
– Push	  buUons	  (2)	  
–  Infra	  Red	  (1)	  



•  Musical	  expression	  /	  body	  movement	  
– Athmospheres,	  chords,	  melodies…	  
– Movements,	  ac(ons,	  gestures,	  poses,	  contacts	  

•  Wearable	  technology	  to	  enable	  this	  
communica(on.	  
– Correspondence	  /subordina(on/	  independence	  
– Redefine	  Instrument	  

Push	  
buUon	  

Accelerometers	  

	  
Infrared	  	  

Construccion Device 

	  Sensors	  to	  place	  at	  different	  	  
parts	  of	  the	  body	  
	  

–  Accelerometers	  (3)	  
–  Push	  buUons	  (2)	  
–  Infra	  Red	  (1)	  



Sound design and musical composition 

•  Proofing	  in	  links	  between	  dance	  and	  music	  



Musical	  expression	  	  
– Athmospheres,	  	  
– Structures	  
– chords,	  	  
– sounds	  
– melodies…	  

body	  behavior	  
– Movements,	  	  
– ac(ons,	  	  
– gestures,	  	  
– poses,	  	  
– Contacts…	  

•  Musical	  expression	  /	  body	  movement	  
– Athmospheres,	  chords,	  melodies…	  
– Movements,	  ac(ons,	  gestures,	  poses,	  contacts	  

•  Wearable	  technology	  to	  enable	  this	  
communica(on.	  
– Correspondence	  /subordina(on/	  independence	  
– Redefine	  Instrument	  

Are	  there	  connec(ons	  between?	  



Analize	  last	  musical	  composi(ons	  









Low	  level,	  (Ground)	  Feet,	  walk	  	  
constant	  atmosphere,	  “pad”	  sound	  

Medium	  level	  1,	  belly,	  breath,	  winds	  sounds	  	  

High	  level	  hand	  touch,	  	  
sound	  noisy	  synth	  

Medium	  level	  2,	  hand,	  touch,	  “mallets”	  sound	  

Medium	  level3,	  heart,	  touch,	  modify	  other	  sounds	  



Control System  



	  
Body	  –	  Space	  –	  Time	  

Control	  System	  	  

garment	   sensors	   music	   programming	  



	  
Body	  –	  Space	  –	  Time	  	  

SYNESTHESIC	   ENVIRONMENT	  
	  

Control	  System	  	  

garment	   sensors	   music	   programming	  



	  
Body	  –	  Space	  –	  Time	  	  

SYNESTHESIC	   ENVIRONMENT	  
	  

Control	  System	  	  

garment	   sensors	   music	   programming	  

	  
COMPLEXITY	  	  

	  
	  



Ø  Condi(onal,	  logic	  system	  

Ø Non	  linear	  -‐	  sequen(al	  system	  	  



•  Condi(onal,	  logic	  system	  (first	  level	  of	  
complexity)	  



Condi(onal	  logic	  system	  

Body	  ac(on	  

Movement,	  	  
ac(on,	  	  
gesture,	  	  
pose,	  	  
contact	  

Sound	  è	  

1	  
2	  
3	  
4	  
5	  

Sensor	   è	  

1	  
2	  
3	  
4	  
5	  

Control	  	  è	  



Condi(onal	  logic	  system	  	  (Score)	  

T I M E	  



Condi(onal	  logic	  system	  =	  
	  =	  (tradi(onal	  instrument)	  

Body	  ac(on	   Sound	  è	   Sensor	   è	  



Non	  linear-‐sequen(al	  system	  

Movement,	  	  
ac(on,	  	  
gesture,	  	  
pose,	  	  
contact	  

X	  	  
Y	  
Z	  
A	  
B	  
	  

1	  
2	  
3	  
4	  
5	  

Body	  ac(on	   Sound	  è	  Sensor	   è	  Control	  	  è	  

Correspondence	  

Independence	  

Subordina(on	  



Non	  linear-‐sequen(al	  system	  score	  



Non	  linear-‐sequen(al	  system	  score	  


