
Prof. Dr. Robert Meijer 

TNO & University of Amsterdam 

robert.meijer@tno.nl 

ά{ǘǊƻƴƎ dikes are smart dikesέ 
a description of the 2014 knowledge 



Robert Meijer and robert.meijer@tno.nl 

 
University of Amsterdam: 

Å Professor 
Å Chair: applied 

sensor networks 
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Å Control structures for 
cyber physical systems 
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FP7 UrbanFlood 
Global monitoring of 10000s km of dikes 



UrbanFlood delivered 

Large scale 

VArtificial intelligence 

VLarge scale data driven 
modelling 

VInteractive decision 
support 

VInformation Society 
technologies 

 



What we know 
ÅOn a macroscopic scale, stable dikes are simple objects 

ÅDike behaves like multi-input electric circuits 

Active dike with drainage 
system 

Normal dike for almost all 
observables 

Piping flow 

Drainage flow 

Anomaly if circuit gets 
more components 
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System identification: evolution of topology and R, L, C values 
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We know on basis of our work:  
Disaster early warning 2 days before failure 
Lower maintenance costs 
Life time of sensors in dike is about 1 year 
Global dike monitoring system is possible 
Dike monitoring is a great case for information society technologies 
   

What we know: the ultimate smart 
dike is equipped with a sensor 
system 



What we know:  
the ultimate smart dike has a 
drainage system 



www.urbanflood.eu 2012 

What we know: 
Global dike monitoring is possible 



AGT International & TNO 

Yellow River 



Global Dike Monitoring 
Yellow river online (2012) 
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What we know 
Å¢Ƙŀǘ ǎƳŀǊǘ ŘƛƪŜǎ ŀǊŜ άŜŎƻƴƻƳƛŎŀƭέ 

ÅThe fundamentals of the piping failure mechanism 

ÅGeophysical/hydrological/soil mechanics theory 3D+t 
is validated by our experiments 

ÅAnomaly detection / system identification most likely 
works 

ÅPore pressure is nr 1 key performance parameter 

ÅInternational collaboration is required for acceptance 
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What we do not know 

ÅTo construct a sensor that last for eternity 

ÅSystem identification at the moment of failure 
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Our Work 
Before and After UrbanFlood 

Evangelisation Organisation IJkdijk foundation 
Experiments with Dikes 

Å Dike Data Centre 
Å Man made earth 

quake monitor 
Å Space Dikes 
Å Smart City 
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Evangelizing: Fieldlab IJkdijk 

 
ΧΦ ŀ ōǊƛŘƎŜ between laboratory and field trial 
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2007 

IJkdijk foundation 
Experiments with Dikes 

2007 



Wave Simulator (end 2007) 
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