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Agenda	
  

•  BIG	
  Data	
  	
  
•  Why	
  do	
  we	
  need	
  standards	
  for	
  BIG	
  Data?	
  
•  Why	
  Open	
  Geospa8al	
  Consor8um	
  (OGC)	
  
Standards?	
  

•  Sensor	
  Web	
  Enablement	
  (SWE)	
  
•  Exemplar	
  Projects	
  



Big	
  Data	
  =	
  4Vs	
  
	
   [M. Stonebraker and IBM] 



Volume	
  

http://www.information-management.com/issues/21_5/big-data-is-scaling-bi-and-analytics-10021093-1.html 

Twitter  
90 Million tweets / day 
8 terabytes / day 

640 terabytes of 
operational data on just 
one Atlantic crossing 



Velocity	
  

3 GB per second  
LOFAR: distributed sensor array farms for radio astronomy 



Veracity	
  

How was this calculated ? 



Variety	
  



Variety	
  –	
  Benefit	
  Areas	
  



Variety	
  –	
  Systems	
  



Variety	
  -­‐	
  Sensors	
  



Variety	
  -­‐	
  Models	
  

Short Term Long Term 



What’s	
  in	
  common?	
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Geospa8al	
  Loca8on	
  



Geospa8al	
  Integra8on	
  



OGC ® 
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Courtesy:  
Eddie Oldfield 
Director, NB Climate Change Hub 



How?	
  

http://geoplatform.ideascale.com 



How	
  ?	
  

http://geoplatform.ideascale.com 



BIG	
  DATA	
  =	
  …	
  VARIETY	
  OF	
  DATA	
  
	
  

COMMONALITY	
  =	
  LOCATION	
  
	
  

IMPORTANT	
  FOR	
  INTEGRATION	
  
-­‐>	
  GEOSPATIAL	
  PLATFORM	
  	
  

	
  
NEED	
  OPEN	
  STANDARDS	
  

	
  



Open	
  Geospa8al	
  Consor8um	
  

Only	
  industry	
  organizaEon	
  in	
  the	
  
world	
  focusing	
  on	
  locaEon	
  

standards	
  



Forum,	
  Process	
  and	
  People	
  
	
  



450	
  Member	
  Organiza8on	
  
4000	
  Individuals	
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Collabora8on	
  and	
  Coordina8on	
  



Capturing	
  Real	
  Needs	
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Interoperability	
  Program	
  

I	
  have	
  not	
  
failed,	
  I’ve	
  
just	
  found	
  
10,000	
  ways	
  
that	
  won’t	
  
work.	
  
 
Thomas Edison 



Compliance	
  Program	
  

700	
  implemen8ng	
  products	
  
190	
  compliant	
  products	
  in	
  the	
  

market	
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Web	
  Map	
  	
  
Service	
  

Web	
  
Coverage	
  
Service	
  

Web	
  
Feature	
  	
  
Service	
  

Sensor	
  
Observa6on	
  
Service	
  

Cool! 



Sensor	
  Web	
  Enablement	
  



Sensor	
  Web	
  Requirements	
  

Discover 

Get Data 

Describe 

Subscribe 
Task 



SWE	
  Solu8on	
  



SWE	
  Interface	
  Standards	
  

•  Sensor	
  Observa8on	
  Service	
  
•  Sensor	
  Planning	
  Service	
  
•  Sensor	
  Alert	
  Service	
  
•  PUCK	
  



SWE	
  Encoding	
  Standards	
  

•  Observa8ons	
  and	
  Measurements	
  (O&M)	
  
•  SensorML	
  
•  SWECommon	
  
•  PUCK	
  



SOS GetObservaEon	
  

O&M	
  /	
  SWE	
  Common	
  

Client 

DescribeSensor	
  

SensorML	
  

GetCapabiliEes	
  

CapabiliEes.xml	
  

Sensor Observation Service 



SWE	
  Harmoniza8on	
  

OASIS	
  Emergency	
  Management	
  TC	
  
	
  
Harmoinza8on	
  with	
  SAS	
  (PULSENet)	
  

•  Common	
  Alert	
  Protocol	
  (CAP)	
  	
  
•  EDXL	
  Distribu8on	
  Element	
  



SWE	
  Harmoniza8on	
  

IEEE	
  P1451	
  IEEE	
  1451	
  Smart	
  Transducer	
  
Interface	
  Standard	
  

	
  
“Ocean	
  Science	
  Interoperability	
  Experiment”	
  Report	
  
details	
  use	
  of	
  	
  SWE	
  over	
  	
  1451	
  



SWE	
  Harmoniza8on	
  

DoD	
  Chemical,	
  Biological,	
  Radiological,	
  and	
  
Nuclear	
  (CBRN)	
  sensors	
  

	
  
PULSENet	
  demonstrated	
  the	
  use	
  of	
  SensorML	
  to	
  
describe	
  these	
  sensors	
  



OGC	
  
bSa	
  

W3C	
  

IETF	
   OASIS	
  

Today’s	
  Internet	
  

Internet	
  of	
  Things	
  	
  

The	
  emerging	
  Internet	
  of	
  things:	
  
-­‐-­‐	
  indoor/outdoor	
  loca8on	
  
-­‐-­‐	
  sensor	
  webs	
  
-­‐-­‐	
  building	
  informa8on	
  models	
  
-­‐-­‐	
  loca8on	
  apps	
  
-­‐-­‐	
  loca8on	
  marke8ng	
  
-­‐-­‐	
  smart	
  grid	
  



Sensor	
  Web	
  for	
  IoT	
  Working	
  Group	
  
Develop	
  OGC	
  standard	
  for	
  access	
  to	
  sensors	
  in	
  
an	
  IoT/WoT	
  environment	
  	
  



Heterogeneous	
  Sensors	
  Become	
  
Homogeneous	
  Things	
  in	
  	
  

Smart	
  CiEes	
  	
  
	
  

Maria	
  Fazio,	
  U.	
  of	
  Mezzina	
  
	
  
The	
  architecture	
  implementa8on	
  is	
  based	
  on	
  
Sensor	
  Web	
  Enablement	
  standard	
  specifica8ons	
  
and	
  makes	
  use	
  of	
  the	
  ConEki	
  OperaEng	
  System	
  
for	
  accomplishing	
  the	
  Internet	
  of	
  Things.	
  



Exemplar	
  Projects	
  



Volume	
  Examples	
  



Integrated	
  Ocean	
  Observing	
  
System	
  	
  2500	
  Plaiorms	
  



OBIS	
  –	
  31	
  Million	
  Observa8ons	
  	
  

Uses	
  OGC	
  Services	
  to	
  publish	
  maps	
  and	
  
download	
  data	
  



Groundwater	
  Interoperability	
  	
  

2	
  million	
  Wells	
  in	
  Canada	
  
	
  



Velocity	
  



NASA	
  Sensor	
  Web	
  





Open	
  GeoSMS	
  �Standard	
  	
  

http://maps.google.com/maps?
q=38.9985,-77.030275&GeoSMS 
I am here .. 





Variety	
  



Air	
  Quality	
  Sensors	
  and	
  Modeling	
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Charlie Neuman, San Diego Union-Tribune/Zuma Press  

PULSENetTM 



Volume	
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CAP	
  Alerts	
  via	
  OGC	
  Sensor	
  Alert	
  
Service	
  (SAS)	
  

OGC 
SWE 
Clients 



Seismic Air Quality 

Videos Satellite 



Unmanned 
Aircraft Systems 

Models 



Veracity	
  Example	
  



Sensor	
  Fusion	
  

Impact assessment 
>> close beach? << Beach attendance / day 

Microbial contamination / day 



 

Other data 
sources 

 
 

 
 

Air Quality 
monitoring 

 

 

 
 

Air quality management 
 

 
 
 
 

 Vendor 
independence  
 Cross-border 
monitoring and 
alerting 
 QA automation 
 SANY-compliant 
data acquisition 
systems 

Added-value Generic Services 
 

Fusion 
Services 

-temporal 
-spatial 
-≠kind of data 

Visualisation 
Services 

- Colour-coded 
maps 
- Time series 

 

Modelling 
services 

- diffusion 
- transport 

SANY infrastructure 
services 

 



QUARTOD 
 
Quality Tests for 
Marine Sensors 
and DATA 



QARTOD-­‐to-­‐OGC	
  (Q2O)	
  

60 
Observed	
  and	
  Derived	
  Proper8es	
  and	
  QC	
  Flags	
  

Process	
  Files	
  (SensorML)	
  
QC	
  Tests	
  –	
  with	
  QC	
  flags	
   Processing	
  Descrip8ons	
  

Sensor/Deployment	
  Files	
  (SensorML)	
  
Original	
  Equipment	
  
Manufacturer	
  (OEM)	
  	
  

Configura8on/Ownership/
Deployment	
  (CONDEP)	
  

Observable	
  Proper8es	
  



Conclusion	
  -­‐	
  BIG	
  Data	
  



Conclusion	
  -­‐	
  OGC	
  



Conclusions	
  -­‐	
  Sensor	
  Web	
  
Enablement	
  

Discover 

Get Data 

Describe 

Subscribe 

Task 



Conclusion	
  -­‐	
  Successful	
  Examples	
  



Ques8ons?	
  

Luis	
  Bermudez,	
  Ph.D.	
  
lbermudez@opengeospa8al.org	
  

@berdez	
  on	
  Twiner	
  
	
  


