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Sensoren, Webtechnology and why we do it…

Sensorweb Enablement
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Rob Meijer
“Senior Strategist”
• 1959, married, 3 children, Drachten, Friesland
• 1983-1987 Phd Nuclear Physics University of Utrecht 
• 1988-1991 Gesellschaft Fuer Schwerionen Forschung, 

Darmstadt, Germany
• 1991- KPN Research, TNO ICT Senior Strategist

• Het Net, Imode, GnTel, Backoffice, Front Office
• 2001 – Professor University of Amsterdam
• 2004 – Developer of  “smart infrastructure” projects
• 2005 – IJkdijk
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Intelligence on our meeting 
points with with nature
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Intelligence on our meeting points with with
ourselves
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Web enabling?

• … een beetje college …
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Traditional Future

� Technologies for information 
exchange

� Technologies for the 
abstraction of individual 
computers – aka middleware

Contemporary

� Technologies for information 
exchange

DNA
sequencer

DB 3d
Super

computer

Workstation

� Technologies to use the 
facilities of others 

Presentation

Session

Transport

Link

Data Link

Physical

Application

OSI

� Specifications of protocols 
between computers and/or 
telecommunication systems

Telematics and resources

Middleware

Application

Virtual Computer

computercomputer computer

� Technologies for the 
abstraction of individual 
computers – aka middleware
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Webserverbecomesbasicfor to machine 
communications. Developing your own
server is too difficult

HTTP GET 

HTTP Response with HTML page 

Application

XML  

XML Response

Webservices worden gebruikt om applicaties over het intenet te koppelen 
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Application Integration technology

• Webserver
technology is 
becomes the basis 
for application
integration

• Sockets are the 
basis to write
servers and clients

TCP 

IP

HTTP
HTTP

Application

Application

Sockets Sockets
OSI layer 4

OSI layer 7
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Webservices
(from Webservice essentials, 
E.Cerami)

• Web service
• Any service available over the Internet

• That uses a standardized XML messaging system

• Alternatives
• XML RPC (remote procedure call)
• SOAP
• HTTP Post/Get

XML

XML
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Aggregation 
of Teaspoon

proxies

Web and Grid services are designed to
provide on-line services

• Service oriented architecture
• Implicit object oriented, component oriented virtualization

concept

i
i

i
i

i

Teaspoon 
Software
Online

internet

Computer 
Program

i

Proxy of the 
teaspoon Proxy of the 

Aggregation

Proxy of the 
teaspoons
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Object oriented virtualization …

i

wireless link

computer 
and 

sensors

i
i

i
i

i

Teaspoon 
Software
Online

internet

Step 1: Think and link the things
• Build in a computer
• Give that computer control
• Link the computers (via the Internet)

Step 2: Create virtual “agent” for a group 
of things

• That offers easy, controlled, service, 
to many “customers” via the internet

• “the service of an online resource”
• Forget about the individual things
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… where in the third step the interaction between the resources is 
coordinated through software, via the internet

Caffeine 
advisor

Human caffeine model

Billing Software

Teaspoon 
Software
Online

Telephone Company

Step 3: Service integration and creation
• Software integrates the services and 

interactions of various resources into 
a new service
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Webserviceintegration technolgiesare sold 
by many vendors and there is also open 
source BPEL 

XSP 1 XSP 2 XSP 3

Message Bus

Scripts;
Scripts;
Scripts;

Fabric 1 Fabric 2Corp Data Repository

Legacy
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The information society
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Computer infrastructuur

Exploitatie

Informatieverwerking

Sensorsysteem 
met 

elektronische 
dataoverdracht

Ontvanger

Toepassing 1
Instantie 1

Toepassing 2
Bedrijf

Toepassing 3
Instantie 2

Toepassing 4
Kennisinstelling

Resources can be anything
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{
/// <summary>
/// Test program for optimal farming field manageme nt, trial 10:
/// see if we can image analyze the field, measure soil composition and get 
/// an irrigation
/// </summary>
public class WebForm10 : System.Web.UI.Page
{

/// everything starts with a mouse click
private void ButtonCall_Click(object sender, System. EventArgs e)

{
/// declare and initialize the farming field object
farmingField field = new farmingField(“GreenField”, “Lot 7”);
Try

{
///connect the video measurement system for 20 seco nds
field.Image = new VideoImage(field.observationPointS et(19),”20 s”); ‘make image
field.Soil = new SoilImage(field.observationPointSet (19)); ‘measure soil composition
/// Obtain growth analysis, but first reserve compu ter and network capacity
/// then load the growth program and 
field.State.GrowthAdvise = new field.farmingAnalysis .growth(“TUCCC”,”Telecompany”,” GreenFieldProgramGrowthTest10
/// Execute only the irrigation advice
irrigationResult IR = new field.garmingAnalysis.grow th.irrigate(“Water Institute”);
}

Catch
{

MsgBox(“Experiment not succesful”);
}

}
}

Software is the nuts and bolts that holds 
the Information Society together

The 
Underground 

Computer 
Company

The 
Vibration 
Sensor 

Company

The Secure 
and 

Anonymous 
Image 

Interpretation 
Group

The 
Precision 

Farming ASP 
Coop

The 
Water 

Intstitute

The Tele-
company

Green 
Field

Farming
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Why things should things link and think? Because otherwise, we 
become poor. Our standard answer to our expansion limits is 
technology…

• Less security
• More technology

• Less care
• More technology

• Less roads
• More technology

• Less economy
• More technology

• Less fun
• More technology

Ecological border 
with Information 
society technologies

Ecological border 
withhout Information 
society technologies
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Costly infrastructures address society scale problems. 
Others are essential for our existence. For most of them 
overdimenssioning does not help anymore. They need 
to be smart.

Infrastructures for
• Transport
• Water management
• Agriculture
• Defense
• Energy
• Health
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The relevance of ICT to social scale
problems ... 
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De ijkdijk
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The IJkdijk field lab 

• Experimental facility for dike strength measurements
• 1-1 scale tests of dike strengths yield insight in KPI of fail 

mechanisms, short and long term effects of flooding
• Any levee type can be build

• Tests / showcase of sensor networks and active dike 
components

• Early warning system for failing dikes 
• Sensor network 
• Active dike conditioning system
• Allows the safest and most economic levee designs
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The IJkdijk is positonned at the border to Germany, a 
pre for European projects.



Groningen, mei 2006Nico Pals, Rob Meijer23



Groningen, mei 2006Nico Pals, Rob Meijer24



Groningen, mei 2006Nico Pals, Rob Meijer25



Groningen, mei 2006Nico Pals, Rob Meijer26



Groningen, mei 2006Nico Pals, Rob Meijer27

Wie doen er mee?

• 7 consortium partners: 
STOWA, TNO, Waterschap Hunze en Aas, NOM,
IDL, Awenyddion, GeoDelft

• 2 Adviesorganen (Klankbordgroep / adviesgroep) : 
Waterschappen, Provincies, RWS, ENW-techniek

• 50+ deelnemende bedrijven:  
Argeops Geomatica, Atos Origin, Buyways, BySky, DikeSurvey V.O.F., 
Eijkelkamp, Fugro, GEO+, GTC, Kappelmeyer, Infram, Inventec, ITC, 
Koenders Instruments BV, Landustrie, Leica GeoSystems, Medusa, Miramap, 
Ordina, VB-Ecoflight, Vertis, Vexel Nederland, VolkerWessels, Witteveen en 
Bos, etc
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Hoe staat het ermee?
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Terrein is gesondeerd, “ontstruikt”

• Eerste verkennende veldonderzoek uitgevoerd: 3 boringen, 9 
sonderingen.
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Locatie van de demonstratieproef

Langs de oostelijke ringdijk,
tegen de hoek met de noordelijke ringdijk

Oostelijke ringdijk

kanaaldijk Noordelijke ringdijk
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Sloot aan de achterzijde van de demo-locatie,
rechts nog net een stukje van de betonnen trappen
die tegen de noord-oosthoek van de ringdijk aanliggen.
Deze foto is genomen in zuidelijke richting
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Locatie van de demo-dijk indicatief aangegeven

10 m breedte

Ca. 3m
Aansluiting op talud

noordelijk ringdijk

rand

Greppel/sloot (zie volgende sheet)
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A B
C

A - bestaande dijk
B – zand
C – klei

overslag generator

4 m
1:2

2m

4m

Talud getrapt gemaakt, om afglijden tegen te gaan

‘tuinslang’ voor infiltratie (noodmaatregel om de boel stuk te krijgen, waarschijnlijk erodeert de 
onbegroeide kleilaag enorm snel weg)

Te maken afwateringsgreppel, tijdelijk afgedamd
om als bufferreservoir te dienen (leidt tot rond-
pompen – met erosie misschien te slecht voor de 

pompen?)

1:2

NAP +1.20m

Demonstratieproef
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A
B

C

A - bestaande dijk
B – zand
C – klei

4 m

1:2

2m

4m
1:2

Dijkconditionering en 100 
sensoren
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