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Space	  Life	  Sciences	  Overview	  

•  Human	  health	  and	  performance	  in	  the	  space	  environment	  
–  Space	  medicine	  –	  health	  care	  and	  medical	  systems	  

•  Physiological	  and	  behavioral	  effects	  of	  spaceflight	  	  	  
–  Research	  and	  technology	  development	  	  -‐	  weightlessness,	  isola8on	  
–  Space	  environmental	  monitoring	  and	  human	  factors	  

•  Radia8on,	  air/water,	  microbiology/toxicology,	  food	  systems	  
•  Human	  centered	  design,	  ergonomics,	  biomechanics,	  food	  systems	  	  

•  Human-‐centered	  risk	  assessment	  and	  risk	  mi8ga8on	  	  
•  Space	  Flight	  Human	  System	  standards	  and	  requirements	  	  
•  Strategy	  formula8on	  and	  innova8on	  management	  
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Strategic	  Ini8a8ves	  

•  Summary	  
•  Visioning exercise and strategic plan 
•  Alliances benchmark 2008-2010 
•  HBS collaborative innovation models and 

collaborative projects 2008-2010   
•  Open innovation pilot project 2008-2010 
•  Virtual center for collaboration established 2010:  

NASA Human Health and Performance center 
•  Pursue collaborative research models 2011 
•  Develop Strategic Framework for Innovation 

2011 
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PorYolio	  Defini8on	  

•  Human	  System	  risks	  for	  space	  flight	  (our	  por7olio	  of	  work)	  
•  	  Evidence	  based	  risk	  management	  system	  

•  65	  human	  system	  risks	  
•  Human	  System	  Risk	  Board	  formed	  April	  2008	  –integrates	  
research	  and	  opera8ons—decisions	  made	  by	  one	  en8ty	  

	  
•  	  Developed	  Risk	  Management	  Analysis	  Tool	  (RMAT)	  

•  Captures	  ver8cal	  “standards	  to	  deliverables”	  process	  
•  Links	  risks	  for	  common	  elements	  
	  

•  Subject	  maeer	  experts	  (risk	  owners)	  iden8fy	  gaps	  in	  their	  
research	  and	  technology	  porYolio	  

	  
•  	  	  Gaps	  became	  opportuni=es	  for	  open	  collabora=ve	  solu=ons	  
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PorYolio	  Analysis	  

• 	  PorYolio	  mapping	  –	  Dr.	  Gary	  Pisano,	  Harvard	  
Business	  School	  (HBS)	  

•  	  	  “Which	  Kind	  of	  Collabora8on	  is	  Right	  for	  You”	  –	  Harvard	  
Business	  Review,	  December	  2008	  

•  	  	  Workshop	  conducted	  by	  Dr.	  Pisano	  with	  NASA	  –	  Wyle	  
leadership	  team	  July	  2009	  

•  Analyzed	  12	  gaps	  for	  collabora8ve	  opportunity,	  those	  
that	  mapped	  to	  open	  innova8on	  quadrant	  selected	  for	  
pilot	  projects	  
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PorYolio	  Analysis:	  	  Mapping	  -‐	  
Models	  of	  Collabora8on	  

From	  Gary	  Pisano,	  Harvard	  	  Business	  School	  
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Open	  Innova8on	  –	  Innova8on	  Mall	  

•  Why	  open	  collabora8on/innova8on?	  
•  Joy’s	  Law	  

•  “No	  Maeer	  Who	  You	  Are,	  Most	  of	  the	  Smartest	  People	  Work	  for	  
Someone	  Else”	  

–  Bill	  Joy,	  Cofounder	  Sun	  Microsystems	  
	  

•  The	  Causal	  Explana8on	  for	  Joy’s	  Law	  
•  Knowledge	  is	  unevenly	  distributed	  in	  society	  -‐	  Fredrich	  von	  Hayek	  
(1945)	  

•  Knowledge	  is	  s8cky	  -‐	  Eric	  von	  Hippel	  (1994)	  
	  

from	  Karim	  Lakhani,	  PhD	  	  	  Harvard	  Business	  School	  
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Open	  Innova8on	  

•  Open	  innova8on	  and	  collabora8on–	  four	  pilot	  projects	  
	  

•  InnoCen&ve-‐	  	  posts	  individual	  challenges/gaps	  to	  their	  established	  
network	  of	  solvers	  (~300,000)	  

•  financial	  award	  if	  the	  solu8on	  is	  found	  viable	  by	  the	  pos8ng	  en8ty	  
	  
•  Yet2.com-‐	  acts	  as	  an	  actual	  technology	  scout	  bringing	  together	  buyers	  and	  

sellers	  of	  technologies	  	  
•  Op8on	  to	  develop	  partnerships	  

	  
•  TopCoder	  -‐	  open	  innova8on	  sopware	  company	  with	  a	  large	  network	  of	  

solvers	  (~300,000)	  	  	  
•  variety	  of	  skill-‐based	  sopware	  coding	  compe88ons	  
	  

•  NASA@work-‐internal	  collabora8on	  plaYorm	  leveraging	  exper8se	  found	  
across	  NASA’s	  10	  centers	  
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INNOCENTIVE	  
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NASA	  Pavilion	  on	  InnoCen8ve	  
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Global	  Appeal-‐	  
	  

2900	  solvers	  
80	  Countries	  
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InnoCen8ve	  Pilot	  Results	  

11	  

Challenge	  Title	   Ctr	   Posted	   Deadline	   Proj	  
Rms	   Sub	   Award	  

Date	  
Award	  
Amount	  

Improved	  Barrier	  Layers	  …	  
Keeping	  Food	  Fresh	  in	  Space	  

JSC	  -‐	  
SLSD	   12/18/2009	   2/28/2010	   174	   22	   5/7/2010	   $11,000	  	  

Mechanism	  for	  a	  Compact	  
Aerobic	  Resis8ve	  Exercise	  
Device	  

JSC	  -‐	  
SLSD	   12/18/2009	   2/28/2010	   564	   95	   5/14/2010	   $20,000	  	  

Data-‐Driven	  Forecas&ng	  of	  
Solar	  Events	  

JSC	  -‐	  
SLSD	   12/22/2009	   3/22/2010	   579	   11	   5/13/2010	   $30,000	  	  

Coordina8on	  of	  Sensor	  
Swarms	  for	  Extraterrestrial	  
Research	  	  

LRC	   2/27/2010	   4/26/2010	   423	   37	   6/4/2010	   $18,000	  (3)	  

Medical	  Consumables	  
Tracking	   GRC	   5/17/2010	   7/27/2010	   365	   56	   10/28/2010	   $15,000	  (3)	  

Augmen8ng	  the	  Exercise	  
Experience	  

JSC	  -‐	  
SLSD	   5/27/2010	   7/27/2010	   229	   18	   9/20/2010	   $10,000	  	  

Simple	  Microgravity	  Laundry	  
System	  

JSC	  -‐	  
EA	   5/27/2010	   7/27/2010	   598	   108	   9/21/2010	   $7,500	  	  
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•  Important	  for	  protec8ng	  health	  in	  space	  flight	  	  
•  Previous	  work	  to	  extend	  predic8on	  capability	  beyond	  1-‐2	  
hours	  not	  successful	  

•  Challenge:	  	  	  
–  4-‐24	  hour	  predic8on	  	  
–  2	  sigma	  confidence	  interval	  

•  Result:	  	  
–  8	  hour	  predic8on	  	  
–  85%	  accuracy	  
–  3	  sigma	  confidence	  interval	  

•  Solu8on	  submieed	  by	  	  re8red	  Radiofrequency	  engineer	  
12	  
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yet2.com	  
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yet2.com	  Pilot	  Results	  

Technical	  Need	  	   No.	  of	  total	  
replies/leads	  

No.	  of	  hits	  
(ini=al	  interest)	  

Ac=ve	  leads	  	  

Bone	  Density	  Measurement	  	   51	   793	  	   5	  

Monitoring	  of	  Water	  and	  
Biocides	  	  

61	   2003	  	   8	  

Radioprotectants	   28	  	   475	  	   6	  	  

Exoterrestrial	  Life	  
Differen&a&on	  	  

31	   1596	  	   1	  

Food	  Packaging/Protec&on	  	   29	   173	   5	  

Portable	  Imaging	  	   34	  	   581	  	   5	  	  



Space	  Life	  Sciences	  
Exploring	  Space	  |	  Enhancing	  Life	  Page	  15	  

Yet2.com	  example:	  Bone	  Imaging	  	  

Germany 6 
Austria 1 
Japan 7 
Canada 1 
France 6 
Israel 1 
Australia 3 
Belgium 1 
UK 5 
Switzerland 4 
Sweden 1 
USA 15 
Total 51 
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NASA@work	  
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NASA@work	  Center	  Par8cipa8on	  
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The	  Challenge:	  	  
	  
Non-‐Invasive	  Means	  to	  Detect	  Internal	  

Leakage	  	  
	  

This	  Challenge	  asked	  Solvers	  to	  iden8fy	  
technologies	  and/or	  concepts	  which	  

will	  provide	  monitoring	  of	  the	  pressure	  
in	  a	  small	  volume	  between	  seals	  (or	  

valves)	  non-‐invasively.	  
	  
	  

The	  Par&cipa&on:	  
17	  Par8cipants	  from	  7	  
Centers	  
20	  Discussion	  Posts	  	  

Example:	  JSC	  Challenge	  
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Non-‐Invasive	  Means	  to	  Detect	  	  
Internal	  Leakage	  

The	  Solu&on:	  
	  
Marshall	  applied	  a	  Wireless	  Ceramic	  Pressure	  Sensor	  that	  they	  had	  tested	  
and	  had	  experience	  using	  in	  Structural	  Health	  Monitoring	  applica8ons.	  	  
	  

Challenge	  Owner	  Feedback:	  
	  
“Half	  of	  the	  Solu8ons	  	  were	  deemed	  by	  the	  team	  to	  be	  of	  sufficient	  quality	  
to	  consider	  for	  an	  award.	  	  My	  team	  chose	  to	  award	  the	  Solvers	  for	  their	  
‘Wireless	  Ceramic	  Pressure	  Sensor’	  concept	  which	  holds	  promise.”	  
	  
“I	  hope	  that	  NASA	  adopts	  this	  plaYorm	  as	  an	  ongoing	  tool.	  It	  provides	  the	  
opportunity	  to	  break	  down	  the	  "silos"	  that	  all	  too	  open	  impede	  the	  open	  
flow	  of	  solu8ons.”	  
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NASA@Work	  	  

•  Early	  Findings	  
•  Connected	  10	  NASA	  centers	  horizontally	  (peer	  to	  
peer)	  

•  Connected	  areas	  of	  exper8se	  previously	  untapped	  
•  Enthusiasm	  for	  the	  pilot	  and	  willingness	  to	  use	  again	  
•  Posi8ve	  comments	  about	  NASA	  trying	  a	  new	  business	  
model	  

•  Solid	  solu8ons	  for	  some	  technical	  problems	  
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TopCoder	  
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TopCoder	  Experience	  

•  Opportunity	  presented	  to	  NASA	  by	  Harvard	  Business	  School	  

•  Research	  project	  to	  compare	  outcomes	  of	  collabora8ve	  and	  compe88ve	  teams	  
	  
•  NASA	  provided	  the	  problem	  statement	  	  

•  Op8mize	  algorithm	  that	  supports	  medical	  kit	  design	  

•  Compe88on	  began	  on	  11/04/2009	  and	  lasted	  approximately	  10	  days	  

•  2800	  solu8ons	  were	  submieed	  by	  480	  individuals	  

•  Useful	  algorithm	  developed	  and	  incorporated	  into	  NASA	  model	  

•  Team	  felt	  this	  process	  was	  more	  efficient	  than	  internal	  development	  

•  Next	  steps	  –	  NASA	  Tournament	  Lab	  with	  HBS	  and	  TopCoder	  developed	  to	  seek	  many	  
novel	  op8miza8on	  algorithms	  for	  ISS	  
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What	  is……..	  
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Other	  Collabora8on	  Methods	  

•  Accelerated	  research	  Models	  
– Myelin	  Repair	  Founda8on	  
–  Ideas	  Lab	  (Na8onal	  Science	  Founda8on)	  

•  Business	  Plan	  Compe88ons	  
– Annual	  Rice	  Business	  Plan	  compe88on	  

•  America	  COMPETES	  Act	  
– Public	  –	  Private	  partnerships	  

•  NASA	  Human	  Health	  and	  Performance	  Center	  
•  Center	  of	  Excellence	  for	  Collabora8ve	  Innova8on	  
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Future	  Work	  
•  New	  challenges	  through	  

– NASA@Work	  
– NASA	  Tournament	  Lab	  
– New	  contracts:	  open	  innova8on,	  consor8um	  

•  Metrics	  
•  Strategic	  decision	  framework	  
•  Accelerated	  research	  models	  
•  NHHPC	  
•  COECI	  
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