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Introduct ion

generated	
  live,	
  or	
  cued	
  live,	
  in	
  response	
  to	
  the	
  music	
  in	
  the	
  environment,	
  yet	
  as	
  

the	
  performance	
  as	
  the	
  visual	
  content	
  generator	
  and	
  to	
  provide	
  the	
  guidelines	
  

performance	
  instrument	
  that	
  is	
  easy	
  to	
  understand,	
  easy	
  to	
  navigate;	
  yet	
  

2

Figure	
  1	
  -­‐	
  3
Examples	
  of	
  VJ	
  set-­‐ups



Overview

from	
  which	
  a	
  visual	
  performance	
  instrument	
  can	
  be	
  designed.	
  The	
  research	
  is	
  

within	
  this	
  metaphorical	
  concept	
  of	
  the	
  illusionist.	
  This	
  concept	
  then	
  moves	
  the	
  

the	
  performance.

performance	
  system,	
  by	
  using	
  the	
  space	
  within	
  which	
  the	
  performance	
  exists	
  

the	
  term	
  instrument	
  is	
  used	
  to	
  describe	
  the	
  visual	
  performance	
  system.	
  The	
  use	
  

of	
  instrument	
  as	
  terminology	
  covers	
  the	
  principles	
  needed	
  for	
  a	
  successfully	
  

possibility.

understanding	
  of	
  the	
  underlying	
  systems.	
  A	
  thorough	
  research	
  analysis	
  follows,	
  

3



design.	
  The	
  criteria	
  are	
  laid	
  out	
  as	
  a	
  set	
  of	
  aims	
  and	
  guidelines	
  to	
  outline	
  the	
  

performance.

4Figure	
  4



Context 	
   	
   	
  
	
   	
   	
   	
   	
   	
   	
  Analys is

Chapter	
  2



Synaesthesia	
  and	
  the	
  study	
  of	
  Visual-­‐Music

study,	
  how	
  they	
  would	
  translate	
  visually.	
  In	
  music	
  these	
  units	
  such	
  as	
  notes,	
  

Expanded	
  Cinema

	
   6



equally	
  alongside	
  a	
  musical	
  performance.

viewed	
  synaesthesia	
  as	
  a	
  

	
  

about	
  this	
  experience	
  in	
  saying	
  that	
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Figure	
  5
-­‐
-­‐

cal	
  scale

Three	
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  Colour	
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   1910
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‘give	
  up	
  all	
  resemblance	
  of	
  natural	
  form,	
  and	
  create	
  a	
  purely	
  abstract	
  language	
  

of	
  form	
  –	
  a	
  visual	
  music

‘The	
  truest	
  parallel	
  that	
  I	
  can	
  conceive	
  between	
  direct	
  light	
  rays	
  

might	
  prove	
  a	
  genuinely	
  new	
  art’	
  

8

Figure	
  6

Figure	
  7

Figure	
  8



	
  ‘Lumia	
  may	
  never	
  be	
  played	
  in	
  the	
  same	
  manner	
  as	
  music…	
  

	
  

performance

9

Figure	
  9

Figure	
  10

Figure	
  11

I	
  have	
  seen	
  the	
  famous	
  harpsichord	
  on	
  which	
  music	
  may	
  supposedly	
  

in	
  the	
  permanence	
  while	
  that	
  of	
  sound	
  is	
  in	
  their	
  succession	
  is	
  to	
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11

Figure	
  12



Visual	
  Music	
  Instruments

experiments	
  were	
  made,	
  however	
  in	
  this	
  case	
  the	
  discussion	
  will	
  centre	
  around	
  

Clavilux	
  –	
  Thomas	
  Wilfred	
  –	
  (1889	
  –	
  1968)

Thomas	
  Wilfred	
  joined	
  the	
  Theosophist	
  Society	
  when	
  he	
  moved	
  to	
  America	
  who	
  

wanted	
  to	
  create	
  a	
  colour	
  organ	
  that	
  would	
  demonstrate	
  spiritual	
  principles.	
  

and	
  sound,	
  however	
  Wilfred	
  moved	
  on	
  from	
  this	
  to	
  create	
  an	
  art	
  of	
  pure	
  light.	
  

The	
  

The	
  interface	
  is	
  a	
  remote	
  control,	
  with	
  dials	
  and	
  switches	
  that	
  is	
  used	
  to	
  change	
  

and	
  control	
  the	
  movement	
  and	
  colours	
  of	
  the	
  visual	
  imagery.	
  Wilfred	
  developed	
  

Boxes’	
  which	
  were	
  self	
  contained	
  units	
  able	
  to	
  play	
  for	
  days	
  on	
  end	
  without	
  visual	
  

Lumigraph	
  –	
  Oscar	
  Fischinger

this	
  instrument	
  that	
  he	
  made	
  a	
  deliberate	
  decision	
  for	
  the	
  visual	
  performance	
  

side	
  to	
  a	
  latex	
  screen	
  contained	
  in	
  a	
  frame.	
  Inside	
  the	
  boxes	
  are	
  sets	
  of	
  coloured	
  

12

Figure	
  13

Figure	
  14
Clavilix	
  Opus	
  161



slit	
  in	
  the	
  box.	
  The	
  thin	
  layer	
  of	
  light	
  is	
  cast	
  just	
  in	
  front	
  of	
  the	
  latex	
  screen	
  where	
  

other	
  controlling	
  the	
  colour	
  wheel.

Contemporary	
  Instruments
Mark	
  Making

performance	
  systems	
  based	
  on	
  the	
  metaphor	
  of	
  painterly	
  interfaces,	
  where	
  

These	
  applets	
  are	
  graphic	
  systems	
  that	
  augment	
  human	
  movement	
  based	
  on	
  

them	
  into	
  a	
  loop	
  that	
  becomes	
  the	
  visual	
  performance.	
  

comments	
  that	
  “(t)imepaint	
  illustrates	
  not	
  just	
  the	
  lapse	
  of	
  a	
  single	
  frame	
  of	
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Figure	
  15
Oscar	
  Fischinger

Figure	
  16

Figure	
  17



System	
  Design

(Levin	
  2000)

14
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Input	
  vs	
  Output

when	
  concerned	
  with	
  the	
  input	
  to	
  a	
  computer-­‐human	
  orientated	
  system.	
  

directly	
  controlling	
  a	
  display.

Interface

the	
  design	
  of	
  the	
  performance	
  system,	
  rather	
  than	
  the	
  physical	
  design	
  of	
  the	
  

unlimited	
  by	
  space	
  or	
  scale.

16

Figure	
  18

Figure	
  19

Figure	
  20

Very	
  Nervous	
  System	
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Figure	
  21



Context
Most	
  of	
  Frieder	
  Weiss’	
  visual	
  performances	
  are	
  focussed	
  on	
  dance	
  performances,	
  

where	
  only	
  the	
  dancers	
  are	
  visible	
  during	
  the	
  performance,	
  and	
  not	
  the	
  musician	
  

interface	
  with	
  the	
  visual	
  system	
  through	
  the	
  movements	
  of	
  their	
  movements,	
  

dancer,	
  the	
  space	
  and	
  the	
  visuals	
  imagery.	
  The	
  visuals	
  are	
  generally	
  projected	
  

a	
  focal	
  point	
  around	
  the	
  performers.

Computer	
  Vision	
  traces	
  the	
  movements	
  of	
  the	
  dancers,	
  which	
  in	
  turn	
  cues	
  the	
  

and	
  fragmented	
  visual	
  simultaneity	
  through	
  which	
  the	
  dancer	
  can	
  develop	
  his	
  

instrument	
  would	
  provide	
  the	
  performer	
  with	
  visual	
  dimensions	
  that	
  are	
  

unrehearsed	
  movements	
  created	
  by	
  the	
  dancer.

Performance

18

Figure	
  22
Frieder	
  Weiss	
  2006

Figure	
  23
Frieder	
  Weiss	
  2006

Figure	
  24
Frieder	
  Weiss	
  2006



subtle	
  features	
  of	
  a	
  user’s	
  performance.	
  These	
  results,	
  as	
  variable	
  as	
  they	
  might	
  

be,	
  must	
  be	
  within	
  the	
  control	
  of	
  the	
  performer,	
  where	
  the	
  number	
  of	
  degrees	
  

of	
  freedom	
  must	
  be	
  matched	
  closely	
  to	
  the	
  number	
  of	
  expressive	
  controls	
  

amount	
  of	
  results.	
  Although	
  the	
  visual	
  results	
  can	
  be	
  somewhat	
  predetermined,	
  

19



20

Figure	
  25
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Figure	
  26



3-­‐dimensional	
  scene	
  is	
  projected	
  onto	
  a	
  matching	
  physical	
  3-­‐dimensional	
  scene,	
  

point	
  of	
  view	
  towards	
  the	
  surfaces.	
  The	
  visual	
  imagery	
  depends	
  mainly	
  on	
  

illustrate	
  certain	
  topics	
  and	
  points	
  that	
  are	
  made.

demonstrated	
  in	
  

as	
  well.

22

Figure	
  27
VVVV



In	
  reality,	
  as	
  a	
  person	
  would	
  move	
  around	
  a	
  3-­‐Dimensional	
  object,	
  the	
  

with	
  graphical	
  elements	
  such	
  as	
  colours	
  and	
  borders,	
  there	
  is	
  no	
  issue	
  in	
  regards	
  

viewer’s	
  point	
  of	
  view	
  becomes	
  very	
  important.	
  This	
  is	
  demonstrated	
  through	
  the	
  

Content

itself,	
  providing	
  a	
  visual	
  content	
  beyond	
  the	
  purely	
  graphical.	
  The	
  possibility	
  also	
  

an	
  illusionist	
  performer.

performability.23

Figure	
  28
VVVV



It	
  is	
  evident	
  from	
  this	
  analysis	
  that	
  visual-­‐music	
  should	
  be	
  evaluated	
  on	
  its	
  own	
  

merits	
  separate	
  from	
  such	
  structures	
  as	
  put	
  forth	
  in	
  music.	
  The	
  understanding	
  

paradigm	
  for	
  visual	
  performances.

In	
  the	
  next	
  chapter	
  the	
  discussion	
  will	
  contain	
  experiments	
  that	
  I	
  have	
  carried	
  

and	
  isolate	
  certain	
  features,	
  to	
  truly	
  understand	
  and	
  discover	
  the	
  process	
  of	
  

Summary

24

Figure	
  29
VVVV



Design	
  
	
  Experiments

Chapter	
  3



Theremin

26

Tammy	
  Thompson,	
  a	
  musician,	
  to	
  gain	
  an	
  understanding	
  of	
  controllable	
  

generated	
  graphics	
  through	
  homage	
  to	
  pre-­‐cinema	
  visual	
  music	
  instruments.	
  

concepts	
  were	
  based	
  on	
  various	
  layers	
  of	
  data	
  and	
  how	
  they	
  can	
  possibly	
  be	
  

previously	
  the	
  Clavilux	
  is	
  controlled	
  by	
  values	
  that	
  are	
  dialed	
  in	
  through	
  a	
  remote	
  

the	
  principles	
  established	
  through	
  pre-­‐cinema	
  visual	
  music	
  instruments,	
  the	
  

to	
  create	
  and	
  manipulate	
  the	
  visual	
  content.	
  

through	
  the	
  use	
  of	
  the	
  two	
  streams	
  of	
  data.	
  Colour	
  architecture	
  in	
  this	
  case	
  

a	
  colour	
  scale	
  derived	
  from	
  the	
  research	
  on	
  how	
  colours	
  are	
  mapped	
  to	
  the	
  

musical	
  scale	
  (see	
  Figure	
  5)	
  and	
  the	
  volume	
  data	
  received	
  was	
  translated	
  to	
  the	
  

compliment	
  the	
  tonal	
  range,	
  providing	
  a	
  means	
  to	
  compose;	
  secondly	
  a	
  set	
  

Figure	
  30

display

Figure	
  31

Figure	
  32

applied
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quite	
  discoverable	
  to	
  the	
  novice	
  user.	
  This	
  layering	
  shows	
  the	
  build	
  up	
  of	
  the	
  

instrument.

Each	
  hand	
  can	
  play	
  individually	
  providing	
  basic	
  instantaneous	
  results,	
  however	
  

through	
  the	
  colour-­‐scapes.	
  This	
  template	
  for	
  gesture-­‐orientated	
  sense	
  of	
  

Figure	
  33

within	
  the	
  data	
  that	
  is	
  
provided	
  by	
  the	
  theremin

Figure	
  34	
  -­‐	
  39
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29

	
  The	
  Theremin	
  controls	
  the	
  visual	
  imagery	
  through	
  the	
  created	
  MaxMSP/

points,	
  when	
  certain	
  x	
  and	
  y	
  values	
  are	
  combined.

Figure	
  40

the	
  data	
  from	
  the	
  Theremin	
  into	
  the	
  

Figure	
  41
The	
  internal	
  patch	
  within	
  the	
  main	
  

individual	
  layers	
  of	
  the	
  themes.
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Figure	
  42	
  -­‐	
  43

Figure	
  44,	
  45,	
  46

performance
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This	
  project	
  was	
  completed	
  with	
  an	
  experimental	
  performance,	
  conducted	
  as	
  

a	
  silent	
  visual-­‐music	
  performance.	
  The	
  silent	
  performance	
  was	
  a	
  decision	
  to	
  

methodology	
  as	
  a	
  response	
  to	
  music.
Figure	
  47	
  -­‐	
  52
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33



that	
  reveals	
  and	
  conceals	
  physical	
  space	
  and	
  geometry.	
  The	
  goal	
  is	
  to	
  create	
  a	
  

experiment	
  is	
  set	
  out	
  to	
  be	
  minimalised	
  and	
  geometrically	
  uncomplicated	
  to	
  

physical	
  space	
  through	
  the	
  use	
  of	
  projected	
  virtual	
  spaces.	
  A	
  virtual	
  match	
  of	
  

content	
  such	
  as	
  shadows	
  and	
  volumes	
  that	
  do	
  not	
  in	
  fact	
  exist	
  in	
  the	
  physical	
  

Space
The	
  content	
  created	
  can	
  now	
  start	
  to	
  reveal	
  and	
  conceal	
  space.	
  In	
  other	
  words,	
  

the	
  virtual	
  space	
  creates	
  the	
  illusion	
  of	
  physical	
  space	
  and	
  surfaces.	
  This	
  is	
  

light	
  illusions	
  and	
  surfaces	
  that	
  seem	
  translucent	
  but	
  are	
  not.	
  The	
  physical	
  space,	
  

alongside	
  the	
  projected	
  content,	
  becomes	
  a	
  system	
  of	
  illusion,	
  where	
  the	
  virtual	
  

of	
  what	
  is	
  meant	
  to	
  occur.

34

Figure	
  53	
  -­‐	
  60
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sculpt	
  the	
  illusive	
  space.	
  

The	
  scene	
  is	
  created	
  from	
  only	
  two	
  elements,	
  two	
  virtual	
  pillars	
  that	
  separate	
  the	
  

three	
  screens.	
  These	
  are	
  projected	
  elements,	
  created	
  again	
  as	
  an	
  illusion,	
  but	
  this	
  

through	
  a	
  camera	
  and	
  projected	
  onto	
  the	
  actual	
  physical	
  planes.	
  A	
  camera	
  

loop	
  not	
  only	
  incorporates	
  the	
  visual	
  content	
  but	
  also	
  the	
  physical	
  geometry.	
  

physical,	
  becomes	
  the	
  content	
  generator.

a	
  sense	
  performing	
  with	
  it)	
  gives	
  the	
  user	
  the	
  ability	
  to	
  create	
  a	
  big	
  variety	
  of	
  

Space

from	
  the	
  physical	
  space	
  and	
  creates	
  the	
  illusion	
  of	
  much	
  larger	
  and	
  more	
  

complex	
  spaces.	
  In	
  other	
  words	
  this	
  virtual	
  space	
  deconstructs	
  the	
  physical	
  
36

Figure	
  61	
  -­‐	
  68

spaces



space,	
  it	
  is	
  neither	
  completely	
  virtual	
  nor	
  completely	
  physical,	
  yet	
  acts	
  in	
  unison	
  

37

Figure	
  69

on	
  each	
  screen	
  individually
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graphical	
  content	
  rather	
  than	
  light	
  and	
  shadows.

This	
  geometry	
  was	
  then	
  revealed	
  through	
  a	
  graphical	
  component	
  that	
  highlights	
  

the	
  edges	
  of	
  the	
  geometry.	
  In	
  this	
  experiment	
  a	
  virtual	
  camera	
  is	
  used	
  in	
  the	
  

virtual	
  3-­‐Dimensional	
  environment	
  instead	
  of	
  a	
  real	
  camera.	
  This	
  feed	
  from	
  

Space

physical	
  space,	
  i.e.	
  the	
  edges	
  or	
  surfaces	
  of	
  the	
  boxes.	
  This,	
  projected	
  onto	
  the	
  

physical	
  space,	
  creates	
  this	
  augmented	
  space,	
  which	
  is	
  set	
  to	
  be	
  visually	
  illusive,	
  

now	
  be	
  considered	
  an	
  illusion.	
  This	
  opens	
  up	
  the	
  opportunity	
  to	
  create	
  content	
  

physical	
  and	
  virtual	
  3-­‐dimensional	
  content.	
  

nintendo.com/wii)	
  are	
  coupled	
  to	
  the	
  system	
  as	
  an	
  interface,	
  one	
  that	
  controls	
  
40

Figure	
  70	
  -­‐	
  73

at	
  small	
  scale	
  with	
  the	
  use	
  of	
  the	
  Nintendo	
  
Wii	
  remote

Figure	
  74	
  -­‐	
  77

at	
  large	
  scale	
  with	
  the	
  use	
  of	
  two	
  Nintendo	
  
Wii	
  remotes



music	
  content.	
  

41

Figure	
  78	
  -­‐	
  126

experiments
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The	
  success	
  of	
  the	
  Theremin	
  experiment	
  lies	
  in	
  the	
  understanding	
  of	
  gesture	
  

orientated	
  control	
  of	
  visual	
  imagery	
  and	
  the	
  complex	
  results	
  of	
  how	
  the	
  

created	
  by	
  revealing	
  and	
  concealing	
  certain	
  physical	
  geometries.	
  Using	
  the	
  

also	
  generated	
  moving	
  graphical	
  content,	
  and	
  provided	
  a	
  strong	
  secondary	
  

performance.

In	
  the	
  next	
  chapter	
  this	
  process	
  of	
  revealing	
  and	
  concealing	
  space	
  through	
  

Summary

48



Research
	
   	
   	
   	
   	
   	
   	
   	
  Analys is

Chapter	
  4

49



Research	
  Analysis

50



	
  

	
  

‘

(	
  Allain	
  and	
  

51



Moving	
  Beyond	
  the	
  Screen
The	
  computer	
  screen	
  can	
  be	
  seen	
  as	
  the	
  latest	
  development	
  of	
  the	
  two-­‐

	
  (Manovich	
  2001).	
  The	
  computer	
  screen	
  is	
  a	
  portal	
  to	
  a	
  virtual	
  

space,	
  one	
  that	
  does	
  not	
  exist	
  behind	
  the	
  screen,	
  but	
  rather	
  inside	
  the	
  screen.	
  

dimensions	
  (Manovich	
  2001).	
  Again,	
  parallel	
  to	
  the	
  development	
  of	
  cinema,	
  

or	
  even	
  projector,	
  the	
  means	
  through	
  which	
  the	
  image	
  is	
  delivered,	
  but	
  more	
  the	
  

A	
   	
  visual	
  experience	
  of	
  immersion	
  can	
  occur	
  once	
  the	
  virtual	
  dimension	
  

head-­‐mounted	
  displays.	
  Manovich	
  (2001)	
  establishes	
  this	
  as	
  a	
  
’	
  where	
  the	
  viewer	
  is	
  

now	
  immersed	
  in	
  a	
  virtual	
  world	
  at	
  the	
  same	
  scale	
  to	
  the	
  real	
  world.	
  The	
  similar	
  

world.	
  The	
  user	
  is	
  free	
  to	
  move	
  within	
  physical	
  space,	
  which	
  translates,	
  into	
  the	
  

world.	
  

the	
  virtual	
  world	
  through	
  the	
  visual	
  but	
  not	
  through	
  physical	
  tangibility.	
  A	
  variant	
  

52
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Figure	
  127



overlaid	
  onto	
  the	
  physical	
  at	
  the	
  same	
  scale,	
  an	
  experience	
  that	
  can	
  be	
  shared	
  

as	
  the	
  

	
  

	
  reality	
  now	
  exists	
  in	
  the	
  physical	
  as	
  a	
  supplement	
  to	
  reality.

54

Figure	
  128,	
  129
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Figure	
  130

Watershed	
  Showcase,	
  Bristol



Space	
  Medium

	
  

The	
  ideology	
  does	
  not	
  demand	
  that	
  the	
  subject	
  

‘(t)he	
  space-­‐medium	
  is	
  objects	
  mapped	
  onto	
  space…	
  We	
  have	
  seen	
  the	
  

	
  

Videospace	
  

56
The	
  result	
  is	
  an	
  almost	
  visceral,	
  physical	
  quality	
  to	
  the	
  image	
  as	
  



‘…	
  the	
  virtual	
  can	
  at	
  least	
  

57

	
  



The	
  Loop

digital	
  video	
  loops	
  are	
  controlled	
  in	
  speed	
  and	
  placement	
  upon	
  the	
  screen.	
  This	
  

looped	
  concept,	
  which	
  has	
  its	
  roots	
  in	
  pre-­‐cinema,	
  establishes	
  itself	
  not	
  only	
  as	
  a	
  

instrument.

58

Figure	
  131
Diagram	
  outlining	
  the	
  various
loops	
  within	
  the	
  system	
  and	
  
how	
  they	
  are	
  intergrated



between	
  the	
  performer	
  and	
  the	
  content	
  but	
  also	
  between	
  the	
  performer	
  and	
  the	
  

under	
  which	
  the	
  loop	
  exists,	
  then	
  generates	
  the	
  performance.

The	
  loop	
  can	
  be	
  found	
  in	
  visual	
  performances	
  on	
  three	
  levels;	
  the	
  loop	
  as	
  

linear	
  fashion	
  it	
  will	
  be	
  experienced	
  in	
  a	
  linear	
  fashion.	
  However,	
  if	
  the	
  spaces	
  

which	
  the	
  digital	
  image	
  is	
  displayed,	
  becomes	
  the	
  intermediary	
  between	
  the	
  

performance.	
  By	
  controlling	
  the	
  virtual	
  camera	
  the	
  performer’s	
  gestures	
  are	
  

up	
   	
  and	
  

places	
  value	
  on	
  the	
  

suggest	
  that	
  coupling	
  the	
  user	
  to	
  the	
  environment	
  through	
  such	
  direct	
  control,	
  

signals,	
  

59



Instrument	
  as	
  Metaphor

a	
  visual	
  performance	
  instrument.	
  The	
  interface	
  to	
  the	
  system	
  should	
  respond	
  

	
  rather	
  than	
   .	
  In	
  

	
  The	
  term	
  instrument	
  can	
  be	
  used	
  very	
  generally	
  

here,	
  applying	
  for	
  example	
  to	
  a	
  simple	
  interface	
  such	
  as	
  an	
  ordinary	
  pencil,	
  as	
  

explores	
  simplicity	
  in	
  use	
  and	
  complexity	
  in	
  possibility.	
  There	
  is	
  not	
  a	
  direct	
  

system
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Conclusion
A	
  well	
  designed	
  visual	
  performance	
  system	
  needs	
  to	
  be	
  one	
  that	
  addresses	
  

of	
  the	
  instrument.

between	
  the	
  performer	
  and	
  the	
  intended	
  performance.	
  The	
  instrument	
  uses	
  a	
  

exists	
  between	
  the	
  system	
  and	
  the	
  performer.	
  This	
  approach	
  therefore	
  focuses	
  

not	
  only	
  to	
  respond	
  to	
  the	
  environment	
  itself,	
  both	
  physical	
  and	
  virtual,	
  but	
  in	
  

	
  
visual	
  instrument.

within	
  the	
  research	
  to	
  this	
  point	
  is	
  evaluated	
  in	
  a	
  set	
  of	
  criteria,	
  vital	
  to	
  the	
  

successful	
  design	
  of	
  such	
  an	
  instrument.

Summary
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Design	
  
	
   	
   	
   	
   	
   	
   	
   	
  Cr i ter ia

Chapter	
  5

63



The	
  system	
  should	
  be	
  considered	
  as	
  a	
  loop;	
  a	
  loop	
  between	
  the	
  performer	
  

(expression),	
  the	
  space	
  (reality),	
  and	
  the	
  content	
  (experience).	
  How	
  the	
  system	
  

simplicity	
  in	
  use,	
  yet	
  remaining	
  complex	
  in	
  possibility.

content	
  through	
  illusively	
  revealing	
  and	
  concealing	
  the	
  actual	
  geometry	
  of	
  

the	
  space

Design	
  Criteria

64



System

together.

The	
  system	
  should	
  be	
  set	
  up	
  for	
  simplicity	
  in	
  use	
  but	
  remain	
  complex	
  in	
  

possibility

experience)

ways

interface	
  is	
  considered	
  as	
  immersive

The	
  system	
  should	
  be	
  easy	
  to	
  understand	
  yet	
  mastery	
  should	
  remain	
  illusive.	
  

The	
  system	
  should	
  incorporate	
  a	
  learning	
  and	
  experience	
  mechanism,	
  where	
  

performer	
  to	
  generate	
  his/her	
  own	
  visual	
  language

system	
  within	
  the	
  space

space65



Interface

system,	
  and	
  the	
  details	
  that	
  the	
  user	
  is	
  able	
  to	
  control

The	
  performer	
  should	
  interpret	
  the	
  rules	
  of	
  the	
  interface	
  perceptually	
  

through	
  experience,	
  learning	
  through	
  discovery

evident	
  results

Within	
  the	
  interface	
  there	
  should	
  be	
  a	
  balance	
  between	
  direct	
  and	
  indirect	
  

the	
  performer

These	
  controls	
  should	
  be	
  designed	
  based	
  on	
  what	
  is	
  created	
  and	
  what	
  is	
  

seen.	
  

Space

The	
  merging	
  of	
  the	
  physical	
  and	
  virtual	
  space	
  is	
  an	
  apparent	
  loop	
  of	
  spaces	
  

where	
  the	
  virtual	
  stands	
  to	
  supplement,	
  mimic	
  and	
  deconstruct	
  the	
  physical

reality,	
  revealing	
  and	
  concealing	
  the	
  actual	
  physical	
  geometry	
  of	
  the	
  space.	
  

66



Visual	
  Music

generated,	
  and	
  how	
  it	
  is	
  performed	
  to	
  the	
  audience

geometry

considered	
  as	
  the	
  visual	
  medium.	
  The	
  space	
  medium	
  will	
  generate	
  it’s	
  own	
  

principles	
  and	
  behaviours	
  that	
  should	
  provide	
  an	
  unlimited	
  possibility	
  for	
  

two	
  formats,	
  from	
  pure	
  light	
  and	
  shadow	
  to	
  a	
  more	
  graphical	
  approach	
  to	
  

the	
  geometry
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Summary

outline	
  towards	
  the	
  actual	
  physical	
  outcome,	
  and	
  therefore	
  provide	
  enough	
  

substance	
  to	
  create	
  such	
  an	
  instrument.

In	
  the	
  following	
  chapter,	
  the	
  designed	
  system	
  is	
  discussed	
  through	
  a	
  

Summary
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Final
	
   	
   	
   	
   	
  System
	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  Design

Chapter	
  6

69



and	
  the	
  interface	
  layout.	
  For	
  this	
  design	
  several	
  decisions	
  have	
  been	
  made	
  to	
  

facilitate	
  the	
  design	
  in	
  its	
  purest	
  form.	
  Firstly	
  the	
  space	
  has	
  been	
  minimalised	
  

cube	
  in	
  the	
  middle	
  of	
  two	
  planes.	
  This	
  provides	
  the	
  user	
  with	
  enough	
  physical	
  

3-­‐Dimensionality	
  to	
  demonstrate	
  the	
  principles	
  established	
  within	
  the	
  research.	
  

Final	
  System	
  Design

70
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virtual	
  space.	
  The	
  physical	
  space	
  is	
  set	
  up	
  as	
  desired,	
  and	
  then	
  replicated	
  within	
  

Secondly	
  that	
  same	
  digital	
  image	
  is	
  returned	
  to	
  the	
  virtual	
  space	
  as	
  a	
  texture,	
  

where	
  the	
  process	
  is	
  now	
  repeated	
  onto	
  every	
  surface,	
  physical	
  and	
  virtual,	
  

medium	
  to	
  be	
  performed	
  with	
  in	
  the	
  system.

Performance	
  System

72

Figure	
  132
Diagram	
  outlining	
  the	
  elements
within	
  the	
  performance	
  system



hands	
  of	
  the	
  performer,	
  as	
  similarly	
  discussed	
  in	
  the	
  Theremin	
  experiment.	
  

avoids	
  arbitrary	
  gestures	
  from	
  the	
  performer.	
  It	
  is	
  separated	
  into	
  two	
  parts	
  of	
  

user	
  controls	
  a	
  dot	
  that	
  can	
  be	
  used	
  to	
  reveal	
  and	
  conceal	
  the	
  physical	
  space.	
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Figure	
  133
Diagram	
  outlining	
  the	
  elements



the	
  actual	
  shape	
  of	
  the	
  dot	
  through	
  scaling	
  in	
  the	
  x	
  and	
  y

through	
  the	
  process	
  of	
  revealing	
  and	
  concealing.	
  

element,	
  in	
  the	
  process	
  of	
  revealing	
  and	
  concealing	
  space.
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Figure	
  134
Diagram	
  outlining	
  the	
  elements
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established	
  in	
  the	
  research	
  analysis.

up	
  and	
  responds	
  to	
  the	
  roll	
  of	
  the	
  controller	
  in	
  turn	
  providing	
  the	
  roll	
  of	
  the	
  

of	
  the	
  camera	
  responds	
  to	
  the	
  roll	
  data	
  received	
  from	
  the	
  accelerometer,	
  and	
  

the	
  same	
  way,	
  the	
  simplest	
  of	
  which	
  can	
  merely	
  be	
  a	
  colour	
  scale	
  adjust.

Interface	
  Layout
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Figure	
  135
Diagram	
  outlining	
  the	
  elements
within	
  the	
  interface	
  system
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3-­‐Dimensional	
  Scene	
  Setup

Dual	
  Projector	
  Outputs

the	
  visual	
  content.	
  The	
  system	
  can	
  be	
  performed	
  in	
  two	
  modes;	
  as	
  a	
  graphical	
  

is	
  so	
  named	
  as	
  the	
  renderings	
  are	
  based	
  on	
  the	
  actual	
  wireframe	
  geometry	
  of	
  

the	
  given	
  scene.	
  These	
  two	
  modes	
  of	
  output	
  can	
  also	
  be	
  played	
  in	
  unison	
  for	
  an	
  

even	
  more	
  complex	
  performance.

Scene	
  setup
The	
  main	
  scene	
  (graphical	
  output)	
  is	
  constructed	
  through	
  individual	
  planes	
  

mimics	
  the	
  physical	
  scene	
  that	
  is	
  to	
  be	
  projected	
  on.	
  Each	
  plane	
  can	
  be	
  added,	
  

78

Figure	
  136

that	
  was	
  built	
  for	
  the	
  system.	
  Alongside	
  is	
  



Dual	
  Projector	
  Outputs
The	
  output	
  has	
  been	
  split	
  over	
  two	
  projectors	
  for	
  two	
  reasons.	
  Firstly	
  due	
  to	
  the	
  

without	
  having	
  to	
  compile	
  two	
  outputs	
  into	
  one.	
  Secondly,	
  the	
  system	
  is	
  set	
  up	
  

to	
  be	
  performed	
  on	
  two	
  modes,	
  therefore	
  each	
  mode	
  has	
  it’s	
  own	
  output.	
  These	
  

the	
  wireframe	
  mode.

79



.
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Figure	
  137
Image	
  showing	
  the	
  internal	
  mess	
  of	
  the-­‐

system.	
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visual	
  imagery.

Figure	
  138	
  -­‐	
  168

by	
  the	
  system.
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Conclusions
Chapter	
  7
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Conclusions

Summary

Throughout	
  the	
  experiments	
  the	
  goal	
  was	
  to	
  demonstrate	
  some	
  of	
  the	
  principles	
  

is	
  discussed	
  as	
  a	
  much	
  more	
  contemporary	
  and	
  relevant	
  means	
  of	
  addressing	
  a	
  

thesis	
  addresses	
  as	
  the	
  space-­‐medium,	
  really	
  becomes	
  a	
  medium	
  in	
  itself.	
  This	
   90



space-­‐medium	
  is	
  evaluated	
  as	
  a	
  standalone	
  medium	
  that	
  can	
  be	
  manipulated	
  as	
  

a	
  whole,	
  and	
  not	
  one	
  of	
  individual	
  parts	
  that	
  are	
  individually	
  manipulated.	
  This	
  

depth	
  as	
  it	
  extends	
  of	
  the	
  screen	
  and	
  into	
  the	
  physical	
  world.

between	
  the	
  user	
  and	
  the	
  system,	
  provides	
  the	
  research	
  with	
  a	
  strong	
  basis	
  from	
  

community.	
  Extending	
  the	
  theory	
  of	
  the	
  loop,	
  pushing	
  its	
  analysis	
  into	
  all	
  areas	
  

for	
  a	
  visual	
  performance	
  system.	
  The	
  criteria	
  are	
  an	
  extremely	
  crucial	
  part	
  of	
  

visual	
  performance	
  system,	
  so	
  that	
  any	
  designed	
  output	
  will	
  remain	
  successful	
  in	
  

system	
  and	
  is	
  therefore	
  followed	
  closely	
  to	
  be	
  able	
  to	
  judge	
  the	
  project	
  as	
  a	
  

Finally	
  the	
  validity	
  of	
  the	
  of	
  the	
  system	
  concept	
  is	
  demonstrated	
  through	
  a	
  

system	
  is	
  a	
  successful	
  move	
  towards	
  a	
  visual	
  performance	
  instrument.91



Discussion

system	
  as	
  a	
  whole	
  I	
  have	
  termed	
  an	
  instrument,	
  as	
  the	
  term	
  instrument	
  clearly	
  

remaining	
  complex	
  and	
  illusive	
  in	
  possibility.	
  The	
  research	
  therefore	
  through	
  this	
  

instrument.

new	
  original	
  content	
  at	
  every	
  performance,	
  and	
  the	
  idea	
  of	
  valid	
  “performer	
  

the	
  aim	
  is	
  provide	
  a	
  new	
  experience	
  at	
  each	
  opportunity.	
  As	
  this	
  performance	
  

involves	
  the	
  actual	
  physical	
  space	
  that	
  is	
  being	
  projected	
  on,	
  each	
  context	
  and	
  
92



as	
  it	
  means	
  that	
  although	
  the	
  basics	
  of	
  the	
  instrument	
  can	
  be	
  mastered,	
  each	
  

has	
  real	
  performer	
  presence,	
  and	
  is	
  no	
  longer	
  bound	
  to	
  reside	
  behind	
  a	
  laptop	
  

computer.

in	
  which	
  the	
  computer	
  only	
  exists	
  as	
  a	
  tool	
  within	
  the	
  system	
  rather	
  than	
  being	
  

the	
  instrument	
  itself.	
  I	
  can	
  see	
  this	
  as	
  a	
  step	
  towards	
  a	
  new	
  type	
  of	
  visual	
  media	
  

point	
  where,	
  again,	
  these	
  concepts	
  can	
  be	
  pushed	
  towards	
  a	
  commercial	
  level.	
  

components	
  within	
  this	
  thesis,	
  however	
  I	
  have	
  found	
  that	
  a	
  really	
  strong	
  

in	
  their	
  own	
  right.
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