
Urban	
  Social	
  Behavior
Antonio	
  A.	
  F.	
  Loureiro	
  
loureiro@dcc.ufmg.br	
  

Department	
  of	
  Computer	
  Science	
  
Universidade	
  Federal	
  de	
  Minas	
  Gerais,	
  Brazil	
  

Joint	
  work	
  with	
  Thiago	
  Silva,	
  Jussara	
  Almeida,	
  Pedro	
  Vaz	
  de	
  Melo



Fog	
  Computing

Devices	
  with	
  
sensing	
  capability

NotificationData

Physical	
  
entities

Logical	
  
entities

Social	
  sensors:	
  
• Person:	
  social	
  sensing	
  
• Information:	
  origin,	
  

evolution,	
  dissemination	
  
• …	
  

Physical	
  sensors:	
  
• Objects	
  
• People	
  
• Environment	
  
• …	
  

Virtual	
  sensors:	
  
• Events	
  given	
  by	
  a	
  

predicate	
  
• ...	
  

Application

ContentCommunication FinanceEvent	
  
Notification

Collaboration

Database Runtime QueueIdentity

Platform

Object	
  
	
  Storage

ClusterBlock	
  Storage

Infrastructure

Cloud	
  Computing

Complexity

Communication	
  
infrastructure	
  Internet,	
  WiFi,	
  3G,	
  4G,	
  Bluetooth,	
  Zigbee,	
  ...

2

WSNs	
  
IoT MANETs PSNVANETs

Mobile	
  
Devices

...

Sensing	
  
in	
  a	
  broader	
  
context



NotificaçãoDado NotificationData

Heterogeneous data sources in the fog

HDF2 HDFn...HDF1

WSNs	
  
IoT MANETs PSNVANETs

Mobile	
  
Devices

...

Sensing as a Service

Services & Applications

Heterogeneous data sources 
In the cloud

HDC2 HDCn...HDC1

Services & Applications 

Fog #1

Fog #2

Fog #3

Fog #… 

. . .

Sensing	
  
in	
  a	
  broader	
  
context

3



Participatory	
  Sensor	
  Networks

4



5

Sensing	
  as	
  a	
  service	
  
•	
  Heterogeneous	
  data	
  sources	
  
•	
  Heterogeneous	
  data	
  fusion
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What	
  time	
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  I	
  go	
  to	
  the	
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  catch	
  my	
  flight	
  at	
  6pm?	
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Sensing	
  in	
  a	
  broader	
  context 
An	
  experiment	
  with	
  two	
  data	
  sources:	
  Foursquare	
  &	
  Bing

Is	
  the	
  traffic	
  in	
  New	
  York	
  and	
  Foursquare	
  check-­‐ins	
  correlated?
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Sensing	
  in	
  a	
  broader	
  context 
Other	
  similar	
  questions

• Personal	
  habits:	
  
• What	
  time	
  should	
  my	
  alarm	
  wake	
  me	
  up	
  tomorrow?	
  

• E-­‐health	
  monitoring:	
  
• Given	
  my	
  routine,	
  what	
  are	
  the	
  opportunities	
  for	
  improving	
  my	
  health	
  with	
  
respect	
  to	
  exercises,	
  diet,	
  quality	
  of	
  life,…	
  ?	
  

• Basically,	
  in	
  all	
  areas	
  of	
  our	
  lives!
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Sensing	
  in	
  a	
  broader	
  context 
Sensing	
  seasonality	
  in	
  Foursquare

Foursquare	
  dataset 9



Smartphones	
  and  
sensing
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28%	
  of	
  American	
  Adults	
  use	
  mobile	
  and	
  
social	
  location-­‐based	
  services	
  

http://pewinternet.org/Reports/2011/Location/Report/Smartphones.aspx

Best	
  sensing	
  devices	
  available	
  in	
  the	
  market
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Mobility	
  models	
  for	
  social	
  communication  
or	
  the	
  city	
  DNA
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Mobility	
  models	
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  social	
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or	
  the	
  city	
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Mobility	
  models	
  for	
  social	
  communication  
or	
  the	
  city	
  DNA
• Example:	
  checkins	
  in	
  Foursquare	
  work	
  as	
  social	
  sensors
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Understanding	
  the	
  challenges 
Starts	
  with	
  the	
  sensing	
  and	
  considering	
  a,	
  b,	
  c,	
  …
ÆA	
  broad	
  spectrum	
  

ÆChallenge:	
  treatment	
  of	
  individual	
  sources	
  and	
  combination	
  of	
  them
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Some	
  perspectives

• Open	
  data	
  platform	
  

• Personalized	
  applications	
  and	
  services	
  

• We	
  need	
  advance	
  the	
  state	
  of	
  the	
  art	
  in	
  several	
  different	
  areas	
  

• We	
  need	
  to	
  better	
  prepare	
  our	
  students!
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Conclusion

• We	
  need	
  to	
  understand	
  the	
  data	
  before	
  using	
  it!	
  
• Lots	
  of	
  opportunities!!	
  
• This	
  is	
  the	
  area	
  of	
  the	
  “ice	
  cream	
  problem”
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