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National Centres of Competence in Research (NCCRs)



Geographical overview of all National Research Priorities in Switzerland 
Source: SNSF 

National Centres of Competence in Research (NCCRs)

Current NCCRs: 21 
Completed NCCRs: 15



The NCCR Digital Fabrication is Switzerland’s initiative to lead the development and 
integration of digital technologies within the field of architecture and construction.

National Centre of Competence in Research (NCCR) Digital Fabrication



Gantertal Bridge, Simplon Pass, CH 
Christian Menn (1976) 



Gotthard Base Tunnel – 57km (35miles) 
(2016) 



Stadelhofen Rail Station, Zurich, CH 
Santiago  Calatrava, 1996 
 



Caumasee Pvilion, Flims, CH 
Valerio Olgiati (2005) 



Chäserugg , Stainkt Galen, Ch 
Herzog + de Meuron (2005) 



Private House, Uster, Ch 
Gramazio Kohler Architects (2010) 



Leutschenbach School, Zurich, CH 
Christian Kerez Architects 



Rolex Learning Centre, EPFL Lausanne 
Sanaa Architects, (2008)  



Beijing Olympic Stadium “The Birds Nest*  
Herzog  De Meuron (2008) 



NCCR Digital Fabrication
START: June 2014 

Main focus of research: 
• Digital design and planning processes  
• Material and construction systems 
• Novel digital manufacturing methods 

Institutes: 
ETH Zurich (Home institution),   
EPF Lausanne, Berne University of Applied Sciences, Empa 

Researchers: 
• 18 Professors 
• 10 Postdocs 
• 40+ PhDs researchers 
• 25+ Research assistants + Masters students 
•  9    Technical staff and management 
Total: over 100 persons within the NCCR



A 12 year research initiative
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(Quelle: Statistisches Bundesamt)



NCCR Digital Fabrication 

Interdisciplinary Collaboration

Computational 
Design and Process 

Innovation

Material and 
Constructive 

Systems

Robotic  
Control and 
Fabrication

Architecture

NCCR Digital Fabrication



NCCR Investigators

Philippe Block 
Structural Design

Jonas Buchli 
Agile Robotics

Olga Sorkine 
Computer Science

Robert Flatt 
Building Materials

Fabio Gramazio 
Digital Fabrication

Mark Pauly 
Computer Graphics

Roy Smith 
Distributed Control

Yves Weinand 
Structural Engineering

Guillaume Habert 
Sustainability

Matthias Kohler 
Digital Fabrication

Roland Siegwart 
Autonomous Robotics

Marco Hutter 
Robotic Systems

Benjamin Dillenburger 
Digital Architecture

Walter Kaufmann 
Structural Engineering

Melanie Zeilinger 
Automatic Control

Christophe Girot 
Landscape Architecture

Joseph Schwarz 
Structural Design

Jan Vermant 
Soft Materials



 

A network of researchers



The Economist, April 2012 The Economist, April 2014



Left: In situ Fabricator test on NEST, Right: Robotic joining of timber plates  

NCCR - Two Grand Challenges

On Site Digital Fabrication Bespoke Digital Prefabrication 



Rendering of the future In situ Fabricator 
Collaboration between Agile and Dexterous Robotics Lab and Chair of Architecture and Digital Fabrication, ETH Zurich 

Grand Challenge 1: On Site Digital Fabrication



Internal view Robotic Fabrication Lab, Institute of Technology in Architecture (ITA), ETH Zurich, December 2015 
Concept and planning by Chair of Architecture and Digital Fabrication, ETH Zurich 

Grand Challenge 2: Bespoke Digital Prefabrication
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Components – 6-Axis robot
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Work Envelope



Michael Lyrenmann



NCCR Digital Fabrication – Research



Cable-net experimental prototype 
Block Research Group, Automatic Control Laboratory, ETH Zurich 

 
Active Control of Cable-Net Formworks



Hollow cube in non-obvious equilibrium 
Block Research Group, ETH Zurich 

 
Automatic Generation of Compression-Only Structures



Rendering of the 3D Printed Swiss Pavilion at the 2016 Architecture Biennale Venice 
Digital Building Technologies Group, ETH Zurich 

 
Full architectural scale 3D Printing



Prototype of integral attachment timber plate structure 
IBOIS and LGG Computer Graphics and Geometry Laboratory, EPFL 

 
Multi-Constraint Optimization of Timber Plate Structures



Robotic guided assembly of timber plates 
IBOIS, EPFL Gramazio Kohler Research, ETH Zurich 

 
Robotic Joining of Large-Scale Timber Plates



Steel Welded Spatial Assembly 
NCCR Digital Fabrication 



Collaborative robotic control and manipulation 
Gramazio Kohler Research,, ETH Zurich 

Collaborative Robotic Assembly of Lightweight Structures





Digital Timber Assembly 
DFAB HOUSE -NCCR Digital Fabrication 



 
ADRL Agile & Dexterous Robotic Laboratory and Gramazio Kohler Research, 2015 
NCCR Digital Fabrication 

In situ Fabricator



Robotic control for large construction machines 
Robotic Systems Lab,, ETH Zurich 

Autonomous Landscaping



NCCR Demonstrator



Institute for Technology in Architecture - ITA 

Arch_Tec_Lab



ETH Zurich, 2009 

Monta Rosa Hut



Swiss National Laboratory for Materials - Empa 

Empa NEST



NCCR Digital Fabrication 

Empa NEST



NCCR Digital Fabrication 

dfab house



NCCR Digital Fabrication 

HiLo Roof



Cable-net experimental prototype 
Block Research Group, Automatic Control Laboratory, ETH Zurich 

 
Active Control of Cable-Net Formworks
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Michael Lyrenmann
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Impact



NCCR Digital Fabrication 
ETH Zurich 
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NCCR Digital Fabrication 
ETH Zurich 




