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What	  is	  Internet	  of	  Things	  sensing?	  

•  Emphasis	  on	  Internet	  and	  Web	  standards	  
•  Will	  allow	  bePer	  interoperability	  
•  Should	  be	  more	  usable	  and	  “smarter”	  
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Field	  site	  



Cairngorms	  study	  site	  



View	  from	  the	  valley	  
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Sensors	  

•  Temperature	  
•  Soil	  Moisture	  
•  Rainfall	  
RS485	  “smart	  sensors”:	  
•  Temperature	  set	  (5)	  
•  Temperature,	  Accelerometer	  chain	  
•  Water	  depth	  (2	  pressures)	  



Sat	  link	  

Server	  

20mW	  868MHz	  radio	  
50	  kbit/s	  
	  
Each	  node	  has	  a	  
global	  IPv6	  address	  
	  
Con8kiMAC	  Radio	  
Duty	  Cycling	  (8Hz)	  
	  
RPL	  sets	  up	  rou8ng	  
	  
Latency	  ~200ms	  
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Ping6	  a	  node	  from	  my	  desk!	  



CoAP	  

•  RESTful	  interface	  for	  data	  
•  Binary	  form	  of	  HTTP	  
– Saves	  all	  the	  ascii	  format	  
– Uses	  UDP	  with	  its	  own	  ACKs	  
– Can	  be	  converted	  from/to	  HTTP	  

•  We	  use	  Google	  Protocol	  Buffers	  as	  binary	  data	  
format	  rather	  than	  custom/JSON	  



Temperature	  profile	  





Router	  nodes	  

•  Same	  hardware	  
•  BePer	  antenna	  
•  Automa8cally	  
route	  data	  



Sample	  Data	  –	  peat	  profile	  



IoT	  sensing	  with	  standards	  based	  
protocols:	  6LowPAN,	  sub-‐GHz,	  CoAP	  

We	  think	  this	  was	  the	  first	  real	  
sub-‐GHz	  6LowPAN	  CoAP	  
deployment	  
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