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Scien9fic	  Impacts:	  	  
•  A	  sustainable	  soluMon	  for	  

next-‐generaMon	  
manufacturing	  centers;	  

Solu9ons:	  	  
•  A	  new	  Computer-‐Science	  

approach	  to	  accelerate	  3D	  
prinMng	  in	  various	  domains.	  

Challenges:	  	  
•  3D	  prinMng	  technology	  is	  

facing	  a	  new	  through-‐put	  
challenge.	  

Boarder	  Impacts:	  	  
•  Reduce	  the	  cost	  of	  

products;	  
•  Promote	  educaMon	  in	  

next-‐generaMon	  
manufacturing;	  
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Applica9ons	  of	  3D	  prin9ng	  
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3D	  Prin9ng:	  not	  just	  “design	  +	  fabrica9on”	  

Design	   Prefaputa9on	  

•  PrefabricaMon	  computaMon	  (short	  for	  prefaputaMon)	  is	  the	  
set	  of	  compuMng	  process	  to	  prepare	  the	  input	  of	  3D	  prinMng	  
machine.	  (Similar	  to	  a	  compiler	  of	  a	  computer	  machine)	  

FabricaMon	  



Sixth	  Annual	  Cyber-‐Physical	  Systems	  Principal	  Inves9gators’	  Mee9ng	  
Arlington,	  VA	  –	  November	  16-‐17,	  2015	  

3D	  Prin9ng	  Crisis	  
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The	  common	  business	  model:	  Mass	  Customiza9on	  

Dental industry Medical industry Jewelry industry Entrainment industry 
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Observa9ons	  and	  Thoughts	  

ü  In mass customization, most of the 
designs share the similar geometric 
design, so do their prefaputation results. 

ü  REUSE the existing prefaputation results. 

ü  The mass customization with REUSE is 
with  a group-by-group process, instead of 
one-by-one. 
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ü  Methodology	  overview	  	  

A	  New	  Paradigm	  to	  Accelerate	  Prefaputa9on	  (1/2)	  
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ü  Implementa9on	  overview	  	  

3.	  A	  New	  Paradigm	  to	  Accelerate	  Prefaputa9on	  (2/2)	  

Ø Task	  1:	  develop	  a	  suite	  of	  quality-‐guaranteed	  geometric	  algorithms	  for	  
the	  new	  computa9onal	  paradigm;	  
Ø Task	  2:	  design	  a	  low-‐complexity	  accelerator-‐based	  compu9ng	  pladorm	  to	  
speedup	  geometrical	  and	  compu9ng	  opera9ons	  in	  the	  new	  framework.	  
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ü  A	  Memristor-‐Based	  High-‐throughput	  DTW	  
accelerator	  for	  clustering.	  

4.	  Recent	  Progress	  

Ø The	  speedup	  is	  about	  200x	  compared	  with	  
the	  state-‐of-‐the	  art	  DTW	  accelera9on	  with	  
FPGA1,2.	  

Coverage	  9me=0.9ns	  
for	  5*5	  DTW.	  
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Thank	  you!	  
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