
CE	  186:	  Educa,ng	  Engineers	  of	  Infrastructure	  Intelligence	  
CPS	  in	  the	  Energy	  Transporta,on	  Nexus	  

•  Steven	  Glaser,	  Sco/	  Moura,	  Raja	  Sengupta	  
•  Systems	  Program,	  CEE,	  UC	  Berkeley	  
•  rajasengupta@berkeley.edu,	  5107170632	  
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The	  Sciences	  of	  Opera,on	  

7	  faculty,	  3.5	  FTE	  



Devices	  that	  Sense	  and	  Actuate	  are	  Prolifera,ng	  
As	  they	  Network	  at	  Scale	  à	  New	  Infrastructure	  
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The	  Pedagogical	  Challenge	  

•  The	  student	  background	  is	  E7	  
–  IntroducMon	  to	  programming	  for	  engineers	  
– Required	  for	  all	  CoE	  students	  except	  EECS	  	  

•  The	  reason	  to	  take	  it	  on
h/p://www.wa/Mme.org/about-‐us/	  	  



The	  Op	  Challenges	  of	  Tomorrow	  
Sustainability,	  Resilience,	  Demography	  

•  US	  Surface	  TransportaMon	  sector	  accounts	  for	  9%	  
of	  GDP	  but	  25%	  of	  US	  GHG.	  Sustainable?	  

•  “Water	  use	  has	  been	  growing	  at	  more	  than	  twice	  
the	  rate	  of	  populaMon	  increase	  in	  the	  last	  
century.”	  Efficiency?	  

•  “There's	  no	  doubt:	  natural	  and	  manmade	  shocks	  
and	  stresses	  will	  conMnue	  to	  hit	  the	  world's	  ciMes.	  
The	  cost	  of	  urban	  disasters	  in	  2011	  alone	  was	  
esMmated	  at	  over	  $380	  billion.”	  
–  Rockefeller	  FoundaMon,	  Resilient	  CiMes	  

h/p://www.unwater.org/staMsMcs/en/	  	  
h/p://100resilientciMes.rockefellerfoundaMon.org/resilience	  	  



Mo,vate	  with	  the	  Energy	  Transporta,on	  Coupling	  	  
Coupled	  by	  Oil	  Today	  

Today	  
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System	  Design	  Problem	  –	  Spring	  ’14	  

,me	  
costs	   Energy	  demand	  	  

on	  grid	  

Mobility	  demand	  

departure	  ,me	  

BaXery	  level	  

Op,miza,on	  



The	  Controller	  on	  the	  Global	  
Infrastructure	  of	  Computa,on	  



Solving	  the	  op,miza,on	  problem	  yields	  the	  controller	  
Close	  the	  Loop	  over	  the	  Cloud	  

Controller	  

Actuate	  

Measure	  
SOC,	  Mme	  

Objec,ve	  
	  
Desired	  
SOC	  (Mme)	  

Error	  

Charger	  Electric	  
Vehicle	  



CE	  186	  Focus:	  	  
Building	  the	  Intelligence	  of	  Infrastructure	  

Global	  Loop	  over	  the	  Cloud	   CYBER	  

Physical	  

Actuator	  Sensor	  

Local	  loop	  on	  the	  Arduino	  



TCP	  vs	  UDP	  delays	  

•  From	  h/p://wwwx.cs.unc.edu/~sud/courses/249/project/alf.html	  	  

The	  large	  spikes	  	  
for	  UDP	  are	  losses	  



Renewables	  by	  ,me	  of	  day	  
California,	  Sunday	  Dec	  15th,	  2013	  



Skills	  :	  Signal	  Processing	  

Separa,ng	  Signal	  From	  Noise	  

App	  on	  the	  Phone:	  	  	  	  	  	  Par,cipatory	  Sensing	  



Skills	  :	  Machine	  Learning	  

What	  ,me	  do	  I	  go	  
home?	  
	  
Can	  one	  learn	  
Home	  and	  Work?	  
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