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Digital Music Research Areas	
  

h#p://music.york.ac.uk/dmrn/roadmap/digital_music_research.htm	
  l	
  	
  	
  	
  



What	
  is	
  cogni:on?	
  

Cogni:on	
  is	
  a	
  term	
  referring	
  to	
  the	
  mental	
  processes	
  involved	
  in	
  
gaining	
  knowledge	
  and	
  comprehension,	
  including	
  thinking,	
  
knowing,	
  remembering,	
  judging	
  and	
  problem	
  solving.	
  	
  They	
  are	
  
higher-­‐level	
  func:ons	
  of	
  the	
  brain	
  and	
  encompass	
  language,	
  
imagina:on,	
  percep:on,	
  and	
  planning.	
  	
  	
  	
  
	
  
	
  (h#p://psychology.about.com/od/cindex/g/def_cogni:on.htm)	
  	
  



What	
  is	
  cogni:ve	
  science?	
  

Cogni:ve	
  science	
  is	
  the	
  interdisciplinary	
  
study	
  of	
  mind	
  and	
  intelligence,	
  
embracing	
  philosophy,	
  psychology,	
  
ar:ficial	
  intelligence,	
  neuroscience,	
  
linguis:cs,	
  and	
  anthropology.	
  	
  



What	
  is	
  neuroscience?	
  

The	
  study	
  of	
  the	
  brain	
  and	
  nervous	
  
system.	
  



What	
  is	
  the	
  cogni:ve	
  
neuroscience	
  of	
  music?	
  	
  

The	
  scien:fic	
  study	
  of	
  brain-­‐based	
  mechanisms	
  involved	
  in	
  the	
  
cogni:ve	
  processes	
  underlying	
  music.	
  Methods	
  include	
  func:onal	
  
magne:c	
  resonance	
  imaging	
  (fMRI),	
  transcranial	
  magne:c	
  
s:mula:on	
  (TMS),	
  magnetoencephalography	
  (MEG),	
  
electroencephalography	
  (EEG),	
  and	
  positron	
  emission	
  tomography	
  
(PET).	
  



h#p://trueslant.com/courtneymyers/2010/04/23/your-­‐brain-­‐waves-­‐on-­‐music-­‐a-­‐night-­‐
of-­‐technology-­‐music-­‐philosophy-­‐and-­‐neuroscience-­‐in-­‐brooklyn/	
  	
  



Mind-­‐powered	
  instrument	
  lets	
  
paralysis	
  vic:ms	
  create	
  music	
  

h#p://www.wired.co.uk/news/archive/2011-­‐03/30/
mind-­‐powered-­‐musical-­‐instrument	
  	
  





Sound	
  Organiza:on	
  in	
  the	
  Brain*	
  
•  Pitch	
  is	
  processed	
  in	
  the	
  primary	
  auditory	
  cortex	
  
•  Rhythm	
  is	
  mostly	
  processed	
  in	
  other	
  parts	
  of	
  the	
  brain	
  (leY	
  frontal	
  

cortex,	
  leY	
  parietal	
  cortex,	
  and	
  right	
  cerebellum,	
  and	
  more	
  unusual	
  
rhythms	
  bring	
  in	
  s:ll	
  more	
  areas	
  of	
  the	
  cerebral	
  cortex	
  and	
  
cerebellum)	
  

•  They	
  are	
  recombined	
  in	
  the	
  frontal	
  lobe	
  in	
  a	
  process	
  called	
  binding	
  
•  The	
  brain	
  ac:vely	
  detects	
  pa#erns	
  in	
  auditory	
  input	
  (ac)ve	
  hearing)	
  
•  The	
  brain	
  will	
  con:nuously	
  seek	
  for	
  regulari:es	
  in	
  incoming	
  s:muli,	
  

some:mes	
  making	
  up	
  something	
  (meter	
  is	
  not	
  in	
  the	
  signal;	
  it	
  is	
  in	
  
the	
  brain)	
  

*from	
  Miranda,	
  E.	
  R.	
  (2010).	
  	
  Organized	
  sound,	
  mental	
  imageries	
  and	
  the	
  future	
  of	
  music	
  
	
  technology:	
  a	
  neuroscience	
  outlook.	
  Organised	
  Sound	
  15	
  (1),	
  Cambridge	
  University	
  Press,	
  
	
  13-­‐25.	
  



A	
  Map	
  of	
  the	
  Human	
  Brain	
  
•  The	
  brain	
  strives	
  to	
  find	
  structure	
  in	
  sensory	
  informa:on	
  or	
  to	
  

impose	
  it	
  
•  The	
  auditory	
  system	
  breaks	
  down	
  sensory	
  informa:on	
  into	
  

elementary	
  units,	
  processing	
  them	
  in	
  different	
  parts	
  of	
  the	
  
brain	
  based	
  on	
  memories	
  of	
  previous	
  experiences	
  

•  The	
  brain	
  makes	
  a	
  number	
  of	
  changes	
  in	
  the	
  inner	
  ear	
  on	
  
return	
  of	
  informa:on	
  to	
  focus	
  on	
  hearing	
  what	
  we	
  need	
  to	
  (or	
  
the	
  brain	
  expects	
  us	
  to	
  hear)	
  

•  Neural	
  pathways	
  act	
  as	
  scaffolds	
  for	
  music	
  percep:on	
  



h#p://www.cirmmt.mcgill.ca/	
  	
  
	
  



h#p://www.brams.org/	
  	
  
	
  



h#p://mimm.mcmaster.ca	
  //	
  



CYBERBABY!	
  


