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Wireless autonomous 
sensor!

q In general: low cost, low power 
(the battery may not be 
replaceable), small size, prone 
to failure, possibly disposable!

q Role: sensing, data processing, 
communication! Radio Transceiver 

Data Storage 

Sensing Module 

Battery Power Processor 

Anatomy of a Sensor Node 



4	


Monitoring/Surveillance!
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Digital devices 
ecosystem!
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Wireless Communication 
made easy!
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Wireless technologies 

80
2.

15
.4 



8	


Beyond Sensor Networks: 
Communicating Objects!!

q Native communication:!
!
q Added communication!

q Active communication!

q Passive communication !
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Internet!

mobile Internet!

Pervasive 
systems!

Digital Wireless World!

!
!

sensors!

RFID!
Tag!

Internet!
of!

Things!

ON THE INTERNET NOBODY KNOWS YOU’RE A LIGHT BULB! 
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control, optimize & 
instrument !!

PEOPLES,  INFRASTRUCTURES, 
BUILDINGS, VEHICULES!

Sensing!

Pervasive Systems!

DATA ANALYSIS, OPTIMIZATION & 
CONTROL!
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Smart Cities!

http://www.libelium.com/top_50_iot_sensor_applications_ranking/#show_infographic!
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A real business model in 
SmartCities!

http://www.postscapes.com/internet-of-things-examples/ 
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global sensing scenario!

Intelligent 
Agent 

Sending 

Activating 

Intelligent 
Agent 

Sending 

Activating 

Intelligent 
Agent 

Sending 

Activating 

Sensor Net 

Camera Nets 

Sensor Net 
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The rise of Big Data!

Intelligent 
Agent 

Sending 

Activating 

Intelligent 
Agent 

Sending 

Activating 

Intelligent 
Agent 

Sending 

Activating 

Sensor Net 

Camera Nets 

Sensor Net 
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Control, optimize & 
Instrument!

PEOPLES,  INFRASTRUCTURES, 
BUILDINGS, VEHICULES!

Sensing!

Pervasive Systems!

DATA ANALYSIS, OPTIMIZATION & 
CONTROL!
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Big actors for big data!

http://readwrite.com/2010/12/15/top_10_internet_of_things_developments_of_2010!

HP CeNSE 

IBM Smarter Planet 

Pachube/Cosm 
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Opportunities for Telco 
operators & more… !

Enhanced from M. Dohler “M2M in SmartCities” 

Roving Networks, a leading provider of 
wireless solutions announced the RN-
XVee, its new ultra-low power, through 
hole 802.11 b/g module that is drop in 
compatible with existing 802.15.4 
modules. 2011 
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Typical application!

Source JEAI DREAM, U. Can Tho!

1 to 30 sensor nodes per 
cluster 
 
Gateway can 
interconnect clusters  
 
Communication needs: 
 
Sensor <-> Sensor 
Sensor <-> Gateways 
Gateways <-> Internet 
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Without gateways!

Only issue is to process 
data, and… 
 
…cost & energy  

16!

Big actors for big data!

http://readwrite.com/2010/12/15/top_10_internet_of_things_developments_of_2010!

HP CeNSE 

IBM Smarter Planet 

Pachube/Cosm 
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With gateways!

MAC & Routing issues, well-
known to WSN community 
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Are you I-o-T or WSN?!

IP integration, WWW 
IPv6 
Inter-operability 
Interactions (all kind) 
Semantic, Ontology 
Data representation 
Data logging 
WebServices 
 

Organization 
Programmability 
Energy saving  
Scheduling 
Efficient MAC, routing 
Congestion control 
Data transmission 
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Internet!

mobile Internet!

Pervasive 
systems!

Digital Wireless World!

!
!

sensors!

RFID!
Tag!

In 2025!
!

Internet!
of!

Things!
!

Machine-to-Machine!
Communications!

!
!
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IP protocols will be the 
standard for IoT!!
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IP need IP addresses!!

q IPv4 has no more addresses!!
q IPv6 gives plenty of addresses!

q 128bit address=16bytes!!
q 6LowPan adapts IPv6 to 

resource-constrained devices!
q Compressed IPv6 header!

40 bytes	


7 bytes !	
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The benefit of IP!

From ArchRock “6LowPan tutorial” 

Don’t reinvent the wheel! 

6LowPan 
802.15.4 

 

RPL 
Routing Protocol for LLN 
LLN: Low power & Lossy 
Networks 

 

CoAP 
Constrained Application 
Protocol 
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Using IP protocols!

End-to-end IPv6 connectivity. 
UDP or CoAP can be used to 
transport sensor data in an 
HTTP-like fashion 

IPv6 egde router	
RPL	


RPL	


RPL	

RPL	


CoAP	
UDP	
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CoAP/6LowPan/IEEE 802.15.4 

IPv6 

to actuators 

IPv6 

RPL routing 

6LowPan 
border router 

ge
t 

get 

ack 

ack 

Client/User-
initiated scenario 
(e.g. temp. sensor) 
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RPL and CoAP exchanges!
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Copper for Firefox!

q CoAP pluggin to query CoAP 
nodes in an http-like fashion!

get 

ack 



30	


What do you need?!

6LowPan 
802.15.4 

 

RPL 
Routing Protocol for LLN 
LLN: Low power & Lossy 
Networks 

 

CoAP 
Constrained Application 
Protocol 

 

Not difficult, just formatting of 
packets 

Need an RPL implementation 

Need a CoAP implementation  
TinyOS 

 
Contiki 

 
Arduino 

(Telecom 
Bretagne) 
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Conclusions!

q  The Internet-of-Thing is becoming a 
reality with huge mass-market 
potential!

q  A lot of money will be invested in these 
technologies and elaborated 
products will be available!

q  IP protocols are de-facto standard 
and everything’s ready for full IoT IP 
connectivity!

q  WSN will become part of IoT and IP will 
make the infrastructure a lot easier 
to deploy and manage…!

q  …then scientists could focus on how 
to exploit the data!


