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The WoT  explained to children  
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LôInternet des Objets, SVJ 268 

http://www.webofthings.org/wp-content/uploads/2012/01/268_Internet-des-objets_3.pdf


Facts:  

Å March 11, 2011: TǾhoku 
earthquake and tsunami in 
Japan 

Å Nuclear reactors were affected: 
explosions and radioactive 
pollution 

ÅConfusing information about the 
levels of radioactivity from 
authorities  

Å Radiation level maps based on 
Geiger counter data started to 
appear 

 

A case for the web of things  
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http://en.wikipedia.org/wiki/2011_TǾhoku_earthquake_and_tsunami 
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Radiation level map  
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http://blog.pachube.com/2011/03/real-time-radiation-monitoring-in-japan.html 
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http://japan.failedrobot.com/ 

Radiation level map  
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Radiation level map  
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http://www.rdtn.org/ 
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Analogy humans - things  
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Pictures: http://www.shutterstock.com, freeusandworldmaps.com   

Fortuna et al., Towards Building a Global Oracle: a Physical Mashup Using  

Artificial Intelligence Technology, International Workshop on the Web of Things, 2012.  
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Outline  

Part I. Motivation & background 

Part II. Technology and tools for exploiting the WoT 

Part III. Demos, tools & research directions 
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Web Of Things 

Å What is it? What problems can it solve? 

Architectural considerations 

Å How it looks like? What are its components? 

The ñThingsò 

Å What are the ingredients? 

The ñGlueò 

Å How do things stick together? 

Applications and services 

Å What can be built on top of it? 

Quick start recipes 

Å How does the ñHello World!ò look like? 

Part I. Motivation & background 

outline  
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How Web -of -things fits on the 

map?  

1
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Description Technologies 

Web 1.0 Static HTML pages 

(web as we first learned it) 

HTML, HTTP 

Web 1.5 Dynamic HTML content 

(web as we know it) 

Client side (JavaScript, DHTML, 

Flash, é), server side (CGI, PHP, 

Perl, ASP/.NET, JSP, é) 

Web 2.0 Participatory information 

sharing, interoperability, user-

centered design, and 

collaboration on the World Wide 

Web (web of people) 

weblogs, social bookmarking, social 

tagging, wikis, podcasts, RSS feeds, 

many-to-many publishing, web 

services, é 

URI, XML, RDF, OWL, SparQL, é 

Web 3.0 édefinitions vary a lot ï from 

Full Semantic Web to AI 

(web as we would need it) 

http://en.wikipedia.org/wiki/Web_3.0#

Web_3.0  

Web of 

Things 

Everyday devices and objects 

are connected by fully 

integrating them to the Web. 

(web as we would like it) 

Well-accepted and understood 

standards and blueprints (such as 

URI, HTTP, REST, Atom, etc.) 

http://en.wikipedia.org/wiki/Web_of_T

hings  

http://en.wikipedia.org/wiki/Web_3.0
http://en.wikipedia.org/wiki/Web_3.0
http://en.wikipedia.org/wiki/Web_of_Things
http://en.wikipedia.org/wiki/Web_of_Things


Internet = Interconnected networks 

ÅThey are interconnected via IP (Internet Protocol) 

ÅThere are IP addresses in the internet, no domain names 
such as wikipedia.org 

Å Started around 1950 in a effort to make two computers 
talk to each other 

Web = Linked documents and resources 

ÅUses HTTP 

ÅThe web needs the Internet underneath to function 

ÅStarted around 1980 in an effort to help people share 
data over the Internet 

Web of Things vs  Internet of 

Things: what is the difference?  

1
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Past: 

ñmanual input of information by 500 million or a billion 

usersò1 

 

Future: 

ñnew information can be created automatically without 

human data entryé the next generation of sensor 

networks can monitor our environment and deliver 

relevant information ï automatically.1 

 

1
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Transition towards machine 

generated information  

1Pete Hartwell, How a Physically Aware Internet Will Change the World, Mashable, October 13, 2010. 

http://mashable.com/2010/10/13/sensors-internet/
http://mashable.com/2010/10/13/sensors-internet/
http://mashable.com/2010/10/13/sensors-internet/


Motivated by an increased interest in automatic 
management of large systems 

Å Commercial use cases1 (non-exhaustive list): 

Å Power grids 

Å Transport systems 

Å Water distribution 

Å Logistics 

Å Industrial automation 

Å Health 

Å Environmental intelligence 

ÅAcademic 

Å Distributed sensing infrastructure 

Alternative solutions 

Ethical issues and abuse1 

 

Web of things use cases  

1
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1Ludwig Siegele, A special report on smart systems, The Economist, Nov. 4 2010. 

http://www.economist.com/node/17388368
http://www.economist.com/node/17388368
http://www.economist.com/node/17388368


ñIf the power grid in America alone were just 5% more 
efficient, it would save greenhouse emissions equivalent to 
53m cars (IBM).ñ  

Solutions: 

Å demand pricing ï 10-15% peak hour demand cut 

Å Energy consumption monitoring with smart meters 
encourage shifting consumption to off-peak hours through 
personalized price plans 

Ådemand response ï extra 10-15% cut 

Å Save energy by sensing and actuation: smart meters + 
actuators turn off air-conditioning systems when demand 
for electricity is high 
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Commercial use case: Power 

grids
1 

1Ludwig Siegele, A special report on smart systems, The Economist, Nov. 4 2010. 

http://www.economist.com/node/17388368
http://www.economist.com/node/17388368
http://www.economist.com/node/17388368


Public lighting control: greener 

lights + control  

1
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Dimming 

level 

[%] 

Power 

consumption 

[W] 

0,3 7,4 

10,7 8,4 

21,2 13,8 

31,7 17,9 

42,2 21,6 

52,8 25,2 

63,3 28,5 

73,9 31,5 

84,4 34,2 

94,9 36,4 

100 37,2 

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

0.3 10.7 21.2 31.7 42.2 52.8 63.3 73.9 84.4 94.9 100

Power consumption vs. dimming level 

SGA LSL 30 main characteristics 

Å the number of LED: 30*1w  

Å consumption: 35W (at full power)  

Å colour of the light: 4200K  

Å light current: 2700lm  

Å life-expactancy: min. 60.000h  

Å IP66  

Å NET mass: 4,8k 



Lights dimmed to 75% 

luminosity between 23:00 and 

5:00 with smooth 15-minute 

linear transitions. 

ὖὲέὸ ὨὭάάὩὨσχȢςὡ 
ὖὨὭάάὩὨσρȢψὡ 

Electricity consumption per night: 
ὃ ὲέ ὨὭάάὭὲὫπȢσχςὯὡὬ 
ὃ ὨὭάάὭὲὫπȢστρὯὡὬ 

Reduced by  ~ 8,3%. 

Public lighting control : lights 

dimming  

1
6
 Dimming and power in time. 

Red line represents light poles 

with no dimming. 



ñIn 2007 its congested roads cost the country 4.2 billion working 
hours and 10.6 billion litres of wasted petrol (Texas Transportation 
Institute)ò 1 

Solutions: 

Å Charging for city centers and busy roads 

Å London, Stockholm, Singapore, etc. 

Å Green wave 

Å Adjustment of traffic lights to suit the flow of vehicles  

Å Automatic parking guidance  

Å Singapore is developing a parking-guidance system (cars 
looking for somewhere to park are now a big cause of 
congestion).  

Å Real-time dynamic pricing 

Å Singapore 

Commercial use case: Transport 

systems
1 

1
7
 

1Ludwig Siegele, A special report on smart systems, The Economist, Nov. 4 2010. 

http://www.economist.com/node/17388368
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Utilities around the world lose between 25% and 50% of 
treated water to leaks (Lux Research).  

Solutions: 

ÅRenew infrastructure 

Å London, UK, Thames Water was losing daily nearly 
900m litres of treated water and had to fix 240 leaks 
due to aging infrastructure1. 

Å Install sensors for monitoring the pipe system 

Å Automatically detect leaks fast (instead of customers 
calling and reporting leaks). London, Singapore, etc. 

ÅAutomate the management and maintenance process 

Å Automatic scheduling of work crews and automatic 
alerts (i.e. text messages to affected customers)  

Commercial use case: Water 

distribution
1 

1
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1Ludwig Siegele, A special report on smart systems, The Economist, Nov. 4 2010. 

http://www.economist.com/node/17388368
http://www.economist.com/node/17388368
http://www.economist.com/node/17388368


WaterWiSe in Singapore 

Ådevelop generic wireless sensor network 

capabilities to enable real time monitoring of a 

water distribution network.  

Åthree main applications:  

ÅOn-line monitoring of hydraulic parameters within a 

large urban water distribution system. 

ÅIntegrated monitoring of hydraulic and water quality 

parameters.  

ÅRemote detection of leaks and prediction of pipe 

burst events. 

1
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Water distribution
 

http://aqueduct.nus.edu.sg/waterwise/  

http://aqueduct.nus.edu.sg/waterwise/
http://aqueduct.nus.edu.sg/waterwise/
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Cargo loss due to theft or damage is significant, estimates that the 
global financial impact of cargo loss exceeds $50 billion annually 
(The National Cargo Security Council)1. The cost is eventually 
passed to the customers. 

Solutions: 

Å Automatic track and trace 

Å Tag and trace their wares all along the supply chain 
(RFIDs and sensors) - and consumers to check where they 
come from (i.e. FoodLogiQ, SenseAware)2  

Å Event detection and mitigation 

Å Detect events that affect the cargo (i.e. delay, inappropriate 
transport conditions) and minimize damage (i.e. re-route) 

2
1
 

Commercial use case: Logistics  

1 Tom Hayes, The Full Cost of Cargo Losses  

2Ludwig Siegele, A special report on smart systems, The Economist, Nov. 4 2010. 

http://www.inboundlogistics.com/articles/viewpoint/viewpoint0104.shtml
http://www.economist.com/node/17388368
http://www.economist.com/node/17388368
http://www.economist.com/node/17388368
http://www.economist.com/node/17388368


- SenseAware 

- temperature readings 

- shipmentôs exact location 

- shipment is opened or if the 

contents have been exposed to 

light 

- real-time alerts and analytics 

between trusted parties 

regarding the above vital signs of 

a shipment 
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Logistics  

http://www.senseaware.com/  

http://www.senseaware.com/
http://www.senseaware.com/
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Supply chain mash -up  

http://epcmashup.appspot.com/  

http://epcmashup.appspot.com/
http://epcmashup.appspot.com/


Commercial use case: 

Industrial automation  

The integration gap between the production and business processes comes at a 
high cost, especially in multi-site enterprises.  

Solutions: 

Å Automatic monitoring of the production process 

Å Monitor the devices on the production floor (i.e. robotic arm overheating)1 

Å Automatic event detection and notification  

Å Process the measurements, detect anomalies and notify the business 
process (i.e. production at site interrupted, relocate) 

Å Productivity comparison 

Å Machines equipped with sensors allow productivity comparison based on 
sensed data (i.e. Heidelberger Druckmaschinen)2 

Å Dynamic production optimization 

Å 5% increase in paper production by automatically adjusting the shape and 
intensity of the flames that heat the kilns for the lime used to coat paper2 

2
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1SOCRADES project, http://www.socrades.eu/  

2Ludwig Siegele, A special report on smart systems, The Economist, Nov. 4 2010. 

http://www.socrades.eu/
http://www.socrades.eu/


Å SunSpot on Robotic ARM, exposing measurements as Web 
service  

Å SunSpot GW connected to Windows machine, then to the 
Enterprise Network or Internet 

Å Failure, production interruption alarm ï moving to alternative 
production site 
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Process integration  

Thing 

(DPWS) 

Thing 

(REST) 

SIA server 

Enterprise Resource Planning 

http://www.youtube.com/watch?v=K8OtFD6RLMM  

1SOCRADES project, http://www.socrades.eu 

2D. Guinard, V. Trifa, S. Karnouskos, P. Spiess, D. Savio, Interacting with the SOA-based Internet of 

Things: Discovery, Query, Selection and On-Demand Provisioning of Web Services, IEEE 

Transactions on Services Computing, Vol. 3, July-Sept 2010. 

http://www.youtube.com/watch?v=K8OtFD6RLMM

