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Concept	
  Development	
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Finding	
  answers	
  to	
  the	
  problems	
  

•  How	
  many	
  good	
  designs	
  are	
  there?	
  
•  Which	
  one	
  is	
  the	
  best?	
  
– Generate	
  poten2al	
  designs	
  
– Organize	
  them	
  in	
  ways	
  that	
  make	
  their	
  explora2on	
  
easy	
  

– Evaluate	
  them	
  to	
  see	
  which	
  are	
  worth	
  pursuing	
  
and	
  which	
  are	
  not	
  



Concept	
  Genera9on	
  



There	
  is	
  no	
  box:	
  Beyond	
  the	
  confines	
  

•  Not	
  a	
  lack	
  of	
  specific	
  field,	
  
rather	
  expansion	
  to	
  
incorporate	
  other	
  sources	
  
of	
  relevant	
  work	
  

•  Example	
  of	
  Javier	
  
Movellan/MPLAB	
  and	
  
computer	
  vision	
  (CV)	
  
–  Applied	
  machine	
  learning	
  
to	
  certain	
  CV	
  problems,	
  
and	
  superior	
  to	
  all	
  
algorithms	
  within	
  that	
  field	
  

–  Face	
  detec2on	
  so[ware	
  in	
  
Sony	
  cameras	
  –	
  Javier’s	
  
group’s	
  algorithm	
  



Reframing	
  	
  

•  Learn	
  to	
  reframe	
  a	
  par2cular	
  problem	
  in	
  novel	
  
ways	
  which	
  elucidate	
  novel	
  paths	
  

•  What	
  are	
  all	
  the	
  permuta2ons	
  of	
  what	
  you	
  see	
  
below?	
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Reframing	
  	
  

•  Learn	
  to	
  reframe	
  a	
  par2cular	
  problem	
  in	
  novel	
  
ways	
  which	
  elucidate	
  novel	
  paths	
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BUT WHAT ELSE? 
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Design	
  space	
  

•  Construct	
  a	
  design	
  space	
  that	
  envelopes	
  or	
  incorporates	
  all	
  
of	
  the	
  poten2al	
  solu2ons	
  to	
  a	
  design	
  problem	
  
–  e.g.,:	
  large	
  design	
  spaces:	
  passenger	
  aircra[,	
  major	
  office	
  

buildings	
  
–  small	
  or	
  bounded	
  design	
  space:	
  windows	
  in	
  aircra[	
  or	
  buildings	
  

•  Design	
  interac2ons	
  between	
  subsystems	
  and	
  components	
  
–  Decompose	
  the	
  overall	
  func2onality	
  of	
  a	
  design	
  into	
  its	
  

cons2tuent	
  sub	
  func2ons	
  
–  Iden2fy	
  the	
  means	
  for	
  achieving	
  each	
  of	
  those	
  func2ons	
  
–  Enable	
  the	
  composi2on	
  (or	
  synthesis)	
  of	
  possible	
  design	
  

solu2ons	
  



Concept	
  Genera9on	
  Process	
  
Clarify	
  	
  
The	
  	
  

Problem	
  

Search	
  
Externally	
  

Search	
  
Internally	
  

Explore	
  
Systema2cally	
  

Reflect	
  on	
  the	
  
Solu2ons	
  and	
  
the	
  Process	
  



Hand	
  Held	
  Nailer	
  



Func9on	
  Diagram:	
  Hand	
  Held	
  Nailer	
  



Genera9ng	
  design	
  ideas	
  

•  Take	
  advantage	
  of	
  design	
  informa2on	
  that	
  is	
  already	
  
available	
  
–  “We	
  rarely	
  gain	
  any	
  advantage	
  by	
  reinven2ng	
  the	
  wheel”	
  
– Web-­‐surfing	
  is	
  a	
  very	
  useful,	
  but,	
  not	
  an	
  only	
  way	
  

•  Patents:	
  Expanding	
  a	
  design	
  space	
  without	
  reinven2ng	
  
the	
  wheel	
  
–  USPTO	
  (US	
  Patent	
  and	
  Trademark	
  Office)	
  
–  Design	
  patent:	
  form	
  or	
  appearance	
  
–  U2lity	
  patents	
  –	
  func2ons	
  (i.e.,	
  stronger)	
  
–  CASSIS	
  (Classifica2on	
  and	
  Search	
  Support	
  Informa2on	
  
System)	
  



Patents/Literature	
  

•  US	
  Patent	
  and	
  Trademark	
  Office	
  Web	
  Site	
  
–  hfp://www.uspto.gov/	
  
–  hfp://www.uspto.gov/web/offices/com/iip/
index.htm	
  

•  European	
  Patent	
  Office	
  
–  hfp://www.european-­‐patent-­‐office.org/online/	
  

•  Academic	
  Journals	
  	
  
– Database	
  tools	
  such	
  as	
  web	
  of	
  science,	
  engineering	
  
index,	
  compendex,	
  science	
  cita2ons	
  index,	
  etc.	
  

•  Conference	
  Proceedings	
  
•  Internet	
  Resources	
  



Morphological	
  charts	
  



Tips	
  for	
  Idea	
  Genera9on	
  

•  Focus	
  on	
  genera2ng	
  a	
  large	
  QUANTITY	
  of	
  ideas	
  
•  Do	
  not	
  cri2cize	
  individuals,	
  ideas,	
  or	
  sugges2ons	
  
•  Do	
  not	
  pass	
  judgment	
  on	
  the	
  statements	
  made	
  
•  Do	
  not	
  evaluate	
  the	
  merits	
  of	
  an	
  idea	
  –	
  welcome	
  ideas	
  
that	
  may	
  first	
  appear	
  infeasible	
  

•  Set	
  goals	
  –	
  either	
  fixed	
  number	
  of	
  ideas	
  in	
  a	
  session,	
  or	
  
maximum	
  ideas	
  in	
  a	
  fixed	
  length	
  of	
  2me	
  

•  Analogies	
  –	
  What	
  other	
  devices	
  solve	
  related	
  problem?	
  
•  Wish	
  and	
  wonder	
  –	
  Consider	
  new	
  possibili2es	
  



Concept	
  Combina9on	
  Table	
  -­‐	
  Hand	
  
Held	
  Nailer	
  	
  



For	
  your	
  project:	
  

•  List	
  of	
  sub-­‐func2ons	
  
•  Iden2fy	
  and	
  jus2fy	
  cri2cal	
  sub-­‐func2ons	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
•  Summarize	
  results	
  of	
  external	
  and	
  internal	
  
searches	
  of	
  problem	
  solu2ons,	
  include	
  several	
  
possible	
  solu2ons	
  

•  Synthesize	
  possible	
  design	
  solu2on	
  
combina2ons	
  at	
  the	
  sub-­‐func9on	
  level	
  



Let’s	
  try	
  it!	
  

Concept	
  genera2on	
  



Flying	
  skateboard	
  


