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¡ PREDICT-­‐HD	
  Project	
  
¡ NeuroNext	
  Initiative	
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  exp	
  
N~200	
  CAG	
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Just	
  google	
  “NeuroNext”	
  	
  	
  
http://www.ninds.nih.gov/news_and_events/proceedings/20101217-­‐NEXT.htm	
  



¡  Designed	
  to	
  increase	
  the	
  Efficiency	
  of	
  clinical	
  
trials	
  

¡  Facilitate	
  patient	
  recruitment	
  and	
  retention	
  
¡  Increase	
  the	
  quality	
  of	
  neuroscience	
  clinical	
  trials	
  
¡  Enable	
  public-­‐private	
  partnerships	
  
¡  ========	
  
¡  Sharing	
  expertise	
  and	
  infrastructure	
  across	
  
diseases	
  

¡  Leverage	
  Research	
  opportunities	
  as	
  they	
  arise	
  in	
  
different	
  disease	
  areas	
  



¡  THAT	
  SOUNDS	
  GREAT!	
  
¡  So	
  …	
  	
  What’s	
  all	
  the	
  fuss	
  about?	
  

¡  It’s	
  been	
  tried	
  before,	
  with	
  limited	
  success	
  
§  Technology	
  alone	
  can	
  not	
  solve	
  this	
  problem	
  
§ We	
  must	
  understand	
  the	
  entire	
  environment	
  and	
  
possible	
  resistance	
  to	
  a	
  particular	
  technological	
  
solution	
  



¡  Those	
  who	
  cannot	
  remember	
  the	
  past	
  are	
  
condemned	
  to	
  repeat	
  it.	
  –	
  George	
  Santayana	
  

¡  A	
  tale	
  of	
  the	
  difficulties	
  in	
  deploying	
  great	
  
technology	
  



Nikola	
  Tesla	
  
	
  	
  	
  -­‐University	
  taught	
  Mechanical	
  &	
  Electrical	
  
Engineering	
  
	
  	
  	
  -­‐Known	
  for	
  his	
  skills	
  in	
  physics	
  and	
  
mathematics	
  

	
   	
   	
  	
  

Thomas	
  Edison	
  
	
  	
  	
  	
  	
  -­‐Self-­‐taught	
  inventor	
  
	
  	
  	
  	
  	
  -­‐Known	
  for	
  using	
  keen	
  observation	
  
and	
  for	
  making	
  practical	
  solutions	
  for	
  
the	
  betterment	
  of	
  human	
  kind	
  



Volta	
  –	
  First	
  battery	
  

Edison	
  wanted	
  to	
  replace	
  gas	
  lamps	
  in	
  
Manhattan	
  with	
  Electric	
  lights	
  
•  Worked	
  on	
  the	
  problem	
  
•  Created	
  large	
  cache	
  of	
  intellectual	
  

protections	
  	
  (Patents)	
  
•  Hired	
  good	
  people	
  (Tesla)	
  
•  Wanted	
  to	
  capitalize	
  on	
  his	
  Patents	
  by	
  

deploying	
  solutions	
  built	
  on	
  those	
  
concepts	
  





Edison’s	
  DC	
  power	
  distribution	
  for	
  
incandescent	
  lights	
  in	
  Manhattan	
  



Tesla's	
  US390721	
  Patent	
  for	
  a	
  
"Dynamo	
  Electric	
  Machine"	
  

Edison’s	
  DC	
  power	
  distribution	
  for	
  
incandescent	
  lights	
  in	
  Manhattan	
  



Microsoft	
  Excel	
  is	
  most	
  used!	
  
Microsoft	
  Access	
  is	
  used	
  sometimes	
  

This	
  is	
  HARD.	
  	
  It	
  uses	
  many	
  technologies	
  that	
  
only	
  a	
  few	
  people	
  understand,	
  and	
  very	
  few	
  
understands	
  all	
  of	
  them.	
  



¡  “[Tesla’s]	
  ideas	
  are	
  
splendid,	
  but	
  they	
  are	
  
utterly	
  impractical”**	
  –	
  
Thomas	
  Edison	
  

¡  DC	
  Advantages	
  
§  Simple	
  (The	
  math	
  is	
  easy)	
  ,	
  
and	
  practical	
  (solid	
  core	
  
copper)	
  

§  It	
  was	
  easy	
  to	
  demonstrate	
  
utility	
  

§  It	
  was	
  already	
  in	
  use	
  in	
  to	
  
light	
  the	
  streets	
  of	
  
Manhattan	
  

**	
  Richard	
  Munson,	
  From	
  Edison	
  to	
  Enron:	
  The	
  Business	
  of	
  Power	
  and	
  what	
  it	
  Means	
  for	
  the	
  Future	
  of	
  Electricity.	
  Page	
  23	
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¡  AC	
  Dis-­‐advantages	
  
§  Only	
  a	
  few	
  people	
  
understand	
  and	
  can	
  
implement	
  

§  The	
  AC	
  transformers	
  (both	
  
to	
  and	
  from	
  DC)	
  introduce	
  
energy	
  loss	
  

§  Experiments	
  in	
  Manhattan	
  
showed	
  that	
  DC	
  requires	
  
less	
  copper	
  in	
  wire	
  than	
  AC	
  	
  



Zinc	
  +	
  Copper	
  +	
  Potatoes	
  è	
  Light!	
  



Zinc	
  +	
  Copper	
  +	
  Potatoes	
  è	
  Light!	
  



¡  DC	
  power	
  generation	
  needs	
  to	
  be	
  within	
  1	
  
mile	
  of	
  the	
  load.	
  

¡  DC	
  power	
  is	
  one	
  size	
  fits	
  all,	
  and	
  is	
  very	
  
inefficient	
  to	
  rescale	
  to	
  different	
  size	
  
problems	
  
§  Lights	
  are	
  low	
  power,	
  and	
  would	
  require	
  one	
  set	
  of	
  
transmission	
  lines	
  

§  Appliances	
  are	
  high	
  power,	
  and	
  would	
  require	
  
separate	
  transmission	
  lines	
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¡  Collected	
  data	
  has	
  so	
  many	
  potential	
  uses	
  
§  Combine	
  normative	
  samples	
  with	
  other	
  studies	
  
§  Re-­‐analyze	
  existing	
  data	
  with	
  novel	
  methods	
  
§  Harness	
  the	
  power	
  of	
  domain	
  experts	
  to	
  fully	
  
explore	
  details	
  of	
  the	
  data	
  

¡  Potential	
  energy	
  does	
  no	
  good	
  until	
  it	
  is	
  
converted	
  to	
  Kinetic	
  energy!	
  





Creating	
  single	
  purpose	
  local	
  use	
  of	
  stored	
  energy	
  is	
  not	
  too	
  hard.	
  



http://ga.water.usgs.gov/edu/hyhowworks.html	
  





XNAT 
Extensible Neuroimaging Archive Toolkit 
• Completed  
• HawkID Authentication 
• 49 projects 
• 1916 subjects 
• 4241 imaging sessions 
• 2.5-Terabytes of raw image data. 
• Composite data collections shared with 17 
external collaborators 













¡  http://www.hdni.org:8080 
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¡  Run Freesurfer 
¡  Find subjects 
¡  Run QDEC as an 

XNAT pipeline 



¡  Run Freesurfer 
¡  Find subjects 
¡  Run QDEC 
¡  View in slicer 



¡  Analyzing	
  these	
  large	
  collections	
  of	
  data	
  also	
  
requires	
  great	
  infrastructures	
  
§  Compliant	
  Algorithmic	
  Libraries	
  –ITK	
  
§  Large-­‐scale	
  computation	
  –	
  Clusters	
  
§  Rapid	
  prototyping	
  –	
  SimpleITK	
  
§ Workflow	
  management	
  –	
  NiPype	
  


