


“a	
  shi'y	
  MP3	
  to	
  MIDI	
  converter”	
  

“the	
  Shaggs	
  meets	
  Guitar	
  Hero”	
  

“the	
  best	
  executed	
  worst	
  idea”	
  

“James	
  Brown	
  backed	
  by	
  Sun	
  Ra”	
  

“substanDve	
  acousmaDc	
  research”	
  

“pop	
  music	
  heard	
  by	
  a	
  computer	
  algorithm”	
  



(You	
  Make	
  Me	
  Feel	
  Like)	
  A	
  
Natural	
  Woman,	
  full	
  score.	
  	
  









1)	
  Xtrk	
  
SpaDal	
  filtering	
  
based	
  on	
  stereo	
  
locaDon	
  cues:	
  	
  
	
  

ILD	
  (inter-­‐aural	
  
level	
  difference)	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

ITD	
  (inter-­‐aural	
  
Dme	
  difference)	
  

xtrk	
  is	
  an	
  audiounit	
  plug-­‐in	
  that	
  allows	
  real-­‐Dme	
  visualizaDon	
  and	
  control	
  of	
  spaDal	
  filtering	
  



2)	
  harmonic	
  /	
  percussive	
  separaDon	
  

Percussive:	
  filter	
  
across	
  frequency	
  
bins	
  (verDcal)	
  

Full	
  Mix	
  

Harmonic	
  Component	
  

Percussive	
  Component	
  

Harmonic:	
  filter	
  
across	
  successive	
  
frames	
  (horizontal)	
  

•  median	
  filter	
  
applied	
  to	
  
spectrogram	
  



•  seman&cally	
  meaningful	
  acousDc	
  sources	
  using	
  a	
  latent	
  
variable	
  probabilisDc	
  model	
  

•  staDsDcal	
  formulaDon	
  allows	
  extensions	
  to	
  machine	
  learning	
  
frameworks	
  
–  priors,	
  transformaDonal	
  invariances,	
  and	
  sparsity	
  constraints	
  

3)	
  PLCA	
  

github.com/davidkant/sndsplt	

ProbabilisDc	
  Latent	
  
Component	
  Analysis	
  

ProbabilisDc	
  InterpretaDon	
  
•  mixture	
  spectrogram	
  is	
  interpreted	
  as	
  a	
  histogram	
  describing	
  

the	
  results	
  of	
  repeated	
  draws	
  from	
  a	
  number	
  of	
  different	
  
probability	
  distribuDons	
  

•  a	
  set	
  of	
  hidden	
  (or	
  latent)	
  variables	
  governs	
  the	
  chances	
  of	
  
which	
  probability	
  distribuDon	
  is	
  drawn	
  from	
  each	
  Dme	
  

•  each	
  probability	
  distribuDon	
  correspond	
  a	
  source	
  
spectrogram,	
  and	
  the	
  latent	
  variable	
  correspond	
  to	
  the	
  
presence	
  of	
  each	
  source	
  in	
  the	
  mixture	
  

•  P(x)	
  is	
  represented	
  as	
  the	
  sum	
  of	
  
mulDple	
  marginal	
  products	
  

•  proposed	
  in	
  2006	
  by	
  Smaragdis,	
  Raj,	
  
and	
  Shashanka	
  

The	
  Model	
  



PLCA	
  voice	
  separaDon	
  on	
  “A^er	
  the	
  Gold	
  Rush”	
  

training	
  region	
  

Phase	
  Portraits	
  

Reconstructed	
  Source	
  Waveforms	
  







1)	
  Pitch	
  Analysis	
  

•  k	
  is	
  the	
  number	
  of	
  peaks	
  in	
  the	
  spectrum	
  

•  ai	
  depends	
  on	
  the	
  amplitude	
  of	
  the	
  ith	
  
peak	
  

•  ti	
  depends	
  on	
  the	
  distance	
  of	
  the	
  ith	
  peak	
  
to	
  the	
  nearest	
  harmonic	
  of	
  f	
  

•  ni	
  depends	
  on	
  whether	
  the	
  nearest	
  
harmonic	
  is	
  a	
  low	
  or	
  high	
  mulDple	
  of	
  f	
  

•  mulDple	
  fundamental	
  frequency	
  esDmaDon	
  based	
  on	
  
Miller’s	
  Pucke'e’s	
  fiddle~	
  algorithm	
  

•  salience	
  of	
  each	
  frequency	
  depends	
  on	
  the	
  presence	
  of	
  
peaks	
  in	
  the	
  spectrum	
  at	
  or	
  near	
  harmonics	
  of	
  f	
  

•  salience	
  is	
  calculated	
  by	
  a	
  likelihood	
  funcDon	
  L(f)	
  where	
  f	
  
is	
  frequency:	
  

github.com/davidkant/pyfid	



2)	
  Rhythm	
  Analysis	
  
•  finding	
  change	
  and/or	
  stability	
  in	
  an	
  some	
  

audio	
  feature	
  
•  tradiDonally	
  by	
  finding	
  peaks	
  in	
  an	
  onset	
  

detecDon	
  funcDon	
  (ODF)	
  
•  ODF	
  measures	
  change	
  in	
  an	
  audio	
  signal	
  

over	
  Dme,	
  such	
  as	
  amplitude,	
  spectral	
  flux,	
  
complex	
  difference,	
  pitch,	
  pitch	
  stability	
  

•  peak-­‐picking	
  finds	
  local	
  maxima	
  in	
  the	
  ODF	
  

•  in	
  HVB,	
  I	
  choose	
  ODFs	
  to	
  
match	
  the	
  music,	
  o^en	
  
combining	
  a	
  number	
  of	
  
different	
  ODFs,	
  combining	
  
pitch	
  with	
  other	
  features	
  

amplitude	
  

Finding	
  peaks	
  in	
  amplitude	
  

pitch	
  

Finding	
  stability	
  in	
  pitch	
  





Musical	
  QuanDzaDon	
  
•  convert	
  <me-­‐in-­‐seconds	
  to	
  musical	
  rhythms	
  
•  minimize	
  error	
  between	
  actual	
  and	
  quanDzed	
  Dme	
  values	
  
•  given	
  a	
  scheme	
  of	
  possible	
  subdivisions	
  of	
  the	
  beat	
  	
  
	
   Top:	
  un-­‐quanDzed	
  Dme	
  (in	
  seconds);	
  Bo'om:	
  error	
  between	
  un-­‐quanDzed	
  and	
  quanDzed	
  Dme	
  

	
  

do'ed	
  verDcal	
  lines	
  shows	
  quanDzed	
  rhythms	
  

beat	
  division	
  scheme	
  

github.com/davidkant/trnzscrybe	



Separation – isolated guitar track is 
highlighted in blue 

Musical notation – rendering into 
musical notation   

Pitch analysis – multiple pitch tracks 
are shown in different colors 

Pitch confidence – low pitch 
confidences become muted strokes 

Rhythm – spectral flux is plotted in 
blue and peaks indicate note onsets 

Piano-roll – pitch versus time display 
of the parsed notes 









This Guy’s in Love With You – Piano 



It’s a Man’s Man’s Man’s World – Timpani 



Crazy – Upright Bass 



Ring of Fire – Electric Guitar 



Ring of Fire – Trumpets 



(You Make Me Feel Like) A Natural Woman – French Horn 



Like a Prayer – Percussion 



In the Air Tonight – Electric Guitar 



In the Air Tonight – Violins 



Happy Valley Band ORGANVM PERCEPTVS  | 12” Vinyl LP + Print Booklet 





“refracted	
   and	
   amplified	
  
through	
  the	
  so^ware	
  in	
  o^en	
  
mysDfying	
   ways,	
   resulDng	
   in	
  
warped	
   interpretaDons	
   that	
  
are	
   unexpected,	
   to	
   say	
   the	
  
least”	
  –	
  Emily	
  Bick,	
  The	
  Wire	
  

"the	
   latest	
   iteraDon	
   of	
   pop	
   music’s	
   post-­‐human	
  
future...	
  delirious	
  and	
  discordant	
  –	
  Colin	
  Fitzgerald,	
  
Tiny	
  Mix	
  Tapes	
  

“like	
   nails	
   on	
   a	
   chalkboard.	
   (Actually,	
   nails	
   on	
   a	
  
chalkboard	
  sounds	
  much	
  be'er	
  to	
  me;	
  what	
  does	
  it	
  mean	
  
that	
   I	
   prefer	
   pure	
   cacophony	
   to	
   off-­‐Dme,	
   off-­‐kilter	
   pop	
  
music?)”	
  –	
  Chris	
  Zaldua,	
  KQED	
  Arts	
  

“convinced	
  is	
  an	
  actual	
  recording	
  of	
  my	
  
high	
   school’s	
   pep	
   band	
   at	
   a	
   snowy	
  
football	
   game	
   when	
   every	
   brass	
  
instrument	
  detuned	
  a^er	
  five	
  minutes	
  
out	
   of	
   their	
   cases.”	
   –	
   Elizabeth	
  
Hambleton,	
  New	
  Classic	
  LA	
  

“conceptually	
  fascinaDng,	
  but	
  I	
  simply	
  
cannot	
  bear	
  to	
  listen	
  to	
  it”	
  










