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KTH	
  ACCESS	
  Linnaeus	
  Center	
  

One	
  of	
  Europe’s	
  largest	
  university	
  research	
  centers	
  in	
  
communica2on	
  and	
  networked	
  systems	
  including	
  IoT	
  &	
  CPS	
  

–  35	
  faculty,	
  20	
  postdocs,	
  100	
  PhD	
  students	
  
–  10	
  year	
  basic	
  funding	
  by	
  Swedish	
  Research	
  Council	
  
–  Annual	
  research	
  budget	
  over	
  10	
  MEUR	
  
–  Graduate	
  School,	
  Mobility	
  Program	
  

–  Extensive	
  industrial	
  and	
  interna2onal	
  collabora2ons	
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Smart	
  City	
  
Informa2on	
  and	
  

Communica2on	
  Technologies	
  

Why	
  now?	
  Technology	
  Push	
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Towards	
  Smart	
  Infrastructures	
  

Info	
  Web	
   Sensor	
  Web	
   Ac2on	
  Web	
  

• 	
  Internet	
  
• 	
  WWW	
  
• 	
  Ubiquitous	
  compu2ng	
  

• 	
  Remote	
  sensing	
  
• 	
  Monitoring	
  environments	
  
• 	
  Wireless	
  sensor	
  networks	
  	
  

• 	
  Closing	
  the	
  loop	
  
• 	
  Cri2cal	
  infrastructures	
  
• 	
  Humans	
  in	
  the	
  loop	
  

Monitoring	
  natural	
  phenomena	
  The	
  Internet	
   Smart	
  infrastructures	
  

(ETSI,	
  2011)	
  

Characters2cs	
  of	
  Smart	
  Infrastructures	
  

Unprecedented	
  scale	
  

Mission-­‐cri?cal	
  

Trusted	
  

Smart	
  Grid	
  

Common	
  Smart	
  Infrastructure	
  

Smart	
  Grid	
   Transport	
   eHealth	
  

Intelligent	
  Transporta2on	
  

eHealth	
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D. J.C. MacKay. Sustainable Energy–without the hot air. UIT Cambridge, 2008 

Why	
  now?	
  Environmental	
  Demands	
  

Sweden	
  

An	
  IoT	
  Agenda	
  

Intelligent Transportation   Smart City Public Security and Safety 
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An	
  IoT	
  Agenda	
  

Intelligent Transportation   

Goods	
  Transporta2on:	
  Societal	
  Perspec2ve	
  

•  Goods	
  transport	
  is	
  projected	
  to	
  increase	
  by	
  50%	
  for	
  2000-­‐2020	
  

•  Goods	
  transporta2on	
  accounts	
  for	
  	
  	
  
	
  	
  30	
  %	
  of	
  CO2	
  emissions	
  
	
  	
  15	
  %	
  of	
  greenhouse	
  gas	
  emissions	
  

of	
  the	
  global	
  fossil	
  fuel	
  combus2on	
  	
  

[Interna2onal	
  Transport	
  Forum,	
  2010;	
  European	
  Commission,	
  2006]	
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Goods	
  Transporta2on:	
  Fleet	
  Owners	
  Perspec2ve	
  

Total	
  fuel	
  cost	
  80	
  k€/year/HDV	
  

Life	
  cycle	
  cost	
  for	
  a	
  heavy	
  duty	
  vehicle	
  in	
  Europe	
  

[Schieler,	
  2003]	
  

Automated	
  Platooning	
  as	
  a	
  Solu2on	
  
  May	
  tripple	
  highway	
  throughput	
  

  May	
  reduce	
  fatali2es	
  by	
  10%	
  

  May	
  reduce	
  emissions	
  by	
  20%	
  

[Varaiya	
  et	
  al.,	
  PATH	
  project,	
  2010;	
  Robinson	
  et	
  al.,	
  2010]	
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Collabora2ve	
  Driving	
  	
  
for	
  Fuel	
  Reduc2on	
  

•  Drive	
  closer	
  together	
  to	
  reduce	
  air	
  drag	
  and	
  prepare	
  
vehicles	
  based	
  on	
  road	
  and	
  traffic	
  informa2on	
  	
  	
  	
  

•  Enabled	
  by	
  new	
  communica2on	
  and	
  sensor	
  technologies	
  

•  Safety	
  guarantees	
  through	
  automa2c	
  control	
  

Allam et al., 2010 
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Truck 2 Truck 3 

Air	
  Drag	
  Reduc2on	
  in	
  Platooning	
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Wolf-­‐Heinrich	
  and	
  Ahmed,	
  1998;	
  Allam	
  et	
  al.,	
  2011	
  	
  	
  	
  

• 	
  Fuel	
  saving	
  poten2al	
  5-­‐10%	
  
• 	
  Large-­‐scale	
  European	
  tests	
  2012	
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Communication Technology for 
Cooperating Vehicles 15 

Wireless 

communication  
Vehicle-to-Vehicle (V2V) Vehicle-to-Infrastructure (V2I) 

Allam, 2011 

Intelligent	
  Transporta2on	
  Systems	
  for	
  	
  
Real-­‐Time	
  Fleet	
  Management	
  and	
  Control	
  

iQFleet 
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Real-­‐2me	
  Services	
  for	
  Transporta2on	
  
•  Vehicle-­‐to-­‐vehicle	
  and	
  vehicle-­‐to-­‐infrastructure	
  communica2ons	
  

enable	
  new	
  set	
  of	
  mobile	
  applica2ons	
  

•  Systema2c	
  design	
  and	
  opera2on	
  tools	
  to	
  handle	
  complexity	
  

Traffic	
  Predic2on	
  from	
  Large	
  Mobile	
  Sensor	
  Network	
  	
  

Real	
  2me	
  GPS	
  data	
  from	
  1,500	
  Stockholm	
  taxi	
  cars	
  	
  

Koutsopoulos	
  et	
  al,	
  2010,	
  KTH	
  ITS	
  laboratory	
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Collabora2ve	
  Road	
  Grade	
  Es2ma2on	
  

Sahlholm, 2011 

An	
  IoT	
  Agenda	
  

Smart City 
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Stockholm	
  Challenge	
  

CO2 equivalent 

Population 

Regional GNP 

Year	
  

Integrate	
  Renewable	
  Energy	
  into	
  
the	
  Smart	
  City	
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From	
  a	
  brown	
  field	
  area	
  to	
  a	
  sustainable	
  city	
  district	
  

Stockholm	
  Royal	
  Seaport	
  
•  F	
  

From	
  a	
  brown	
  field	
  area	
  to	
  a	
  sustainable	
  city	
  district	
  

Stockholm	
  Royal	
  Seaport	
  
•  F	
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Smart	
  Grid	
  in	
  the	
  Stockholm	
  Royal	
  Seaport	
  

Smart	
  Grid	
  Communica2ons	
  over	
  4G	
  LTE	
  

Can	
  the	
  future	
  Smart	
  Power	
  Grid	
  be	
  
controlled	
  over	
  the	
  mobile	
  cellular	
  network?	
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An	
  IoT	
  Agenda	
  

Public Security and Safety 

From	
  Resilience	
  and	
  Security	
  to	
  Societal	
  Cost	
  
Cyber	
  aeacks	
  &	
  faults	
  	
  	
  

Control	
  system	
  

Power	
  network	
  

Societal	
  cost	
  

hep://www.vikingproject.eu	
  

Northeast	
  U.S.	
  Blackout	
  of	
  August	
  14th,	
  2003:	
  
	
  	
  	
  	
  	
  	
  55	
  million	
  people	
  affected	
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Tunnel	
  disaster	
  relief	
  scenario	
  	
  	
  
Wireless	
  sensor	
  networks	
  to	
  support	
  rescue	
  opera2on	
  at	
  tunnel	
  accident	
  

VIDEO	
  

An	
  IoT	
  Agenda	
  

Intelligent Transportation   Smart City Public Security and Safety 
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•  Internet	
  of	
  Things	
  is	
  an	
  enabling	
  technology	
  to	
  tackle	
  grand	
  challenges	
  
•  Many	
  innova?on	
  and	
  business	
  opportuni?es	
  in	
  	
  

–  Intelligent	
  transporta2on	
  systems	
  

–  Smart	
  ci2es	
  

–  Public	
  security	
  and	
  safety	
  
–  Health	
  
–  Manufacturing	
  and	
  process	
  industries	
  
–  Etc	
  

•  Major	
  research	
  and	
  development	
  ini2a2ves	
  in	
  Europe	
  

•  Opportuni2es	
  for	
  collabora?on	
  between	
  Shanghai	
  and	
  Stockholm	
  	
  

Conclusions	
  

hep://www.ee.kth.se/~kallej	
  

(ETSI,	
  2011)	
  


