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Urbanization is continuing, but 
coming to an end. 

 
We need to better understand 
how large cities are functioning 
in order to be able to design 
and plan more sustainable 
urban environments. 
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Source: Richard Rogers,  
Cities for a Small Planet, 1996 
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Simulation of the transformation of topographic surface from 1924 to 2012 
based on digital elevation models of two years and coast lines of 12 separate 
years reconstructed from topographic maps. The simulation is based on a 
modified geo-morphing algorithm.  
 
The digital elevation data has been used in the synergy project "Transforming 
Topographies", together with Module III Professor Uta Hassler and assistant 
Professor Milica Topalovic. The National Archives of Singapore and the 
Mapping Unit of the Ministry of Defence are gratefully acknowledged as data 
sources. 

Dynamics and Transformation of Singapore’s Topography from 1924 to 2012 
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Urban Monitoring with Unmanned Arial Vehicles (UAVs) 
3D campus map of the National University of Singapore. 
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Urban Monitoring with Unmanned Arial Vehicles (UAVs) 
UAVs are a flexible platform to acquire high resolution information for small scale urban applications. We develop techniques to monitor small-scale changes in urban 
environments or to identify Dengue hotspots. 
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Change Detection at Street Level for Urban Facility Management 

Using geospatial technologies, changes happen at the street side can be efficiently detected. t has the potential to release the labor effort to visit on side for checking facility 
damages, illegal dumping. Mobile Mapping Systems (Vehicles equipped with laser scanner and mass image acquisition system) could help to rapidly acquire 3D information. 
We develop algorithms to detect the differences of the 3D data captured from different  period, which could serve as a tool to locate the changes with minimal effort. 
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Prediction of Airflow around High-rise Buildings 
Measurement data are employed to improve Computational-Fluid Dynamics  
predictions optimal sensor locations are locations with  
the highest information content (entropy-measure). 
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Key Message: 
 
Information is needed as basic input in models and 
simulations based on bottom-up engineering. 
 
Contrary, BigData is strong in black-box models. 
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Drawing: Lukas Treyer, ETH Zürich, 2005 
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Touch-table Projections of Reality 

Model: Kampung Melayu 
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Contact: Dr. Bernhard Klein 

Value Lab Asia in Action … 
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Key Message: 
 
Transforming data and information into knowledge can be 
enhanced by interactive visualizations and workspaces. 
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Jakarta in 1930 
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Urban Analysis: Stocks and Flows of Finance 
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Sawah Besar Kampung Bali Menteng   

Business Survey in three Kampungs in Jakarta 
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Business Activities in Different Urban Settings 
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Visual Analytics: How People Move… 
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Photograph: Calvin Teo, 2005 
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Visual Analytics: Interchange Patterns 
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Video: Zeng Wei,  Future Cities Laboratory, 2014 
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Key Message: 
 
Urban planning requires a long-term vision and suitable 
tools for extrapolation of future trends. 
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Design Space Exploration for Urban Compaction 
 
This project investigates new computational design methods 
based on urban big data to synthesise urban designs according 
to specified requirements.  
 



CityEngine 

Urban Design 

Beyond Smart Cities 



Simulation/ 
Evaluation 

Urban  
Big Data 

Formalization of 
Quality Criteria 

Beyond Smart Cities 



Design Space 
Exploration  

& Urban Design  
 

Beyond Smart Cities 



Photograph: Reinhard König,  ETH Zürich, 2014 
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Traffic potential 

Privacy Solar energy 

Parking availability 

Beyond Smart Cities 



Photograph: Reinhard König,  ETH Zürich, 2014 

Beyond Smart Cities 





Beyond Smart Cities 



Beyond Smart Cities 



Beyond Smart Cities 



Key Message: 
 
Smart cities miss the human’s or citizen’s perspective.  
 
Responsive and resilient cites are the new goal. 
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Take Away: 
 
City labs are crucial to create sustainable cities, since they 
bring stakeholders together. 
 

Beyond Smart Cities 



ETH Zurich’s 
Future Cities Laboratory 

in Singapore 

Contact: 
  
  Dr. Matthias Berger 
  Singapore-ETH Centre 
  1 Create Way 
  #06-01 CREATE Tower 
 Singapore 138602 
 
 http: //www.futurecities.ethz.ch 
 mberger@arch.ethz.ch 
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