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Abstract. The many different interactions between light and colours represent a 
very important research topic at the Zurich University of the Arts. This is why 
the Zurich ColourLight-Center was set up at the Institute for Design und Tech-
nology, idt. For more than 15 years, we have been investigating the potential of 
interactions of light and colour and asking fundamental questions about the 
relevance of the subject to the development of design education and practice. In 
the ColourLight-Lab, the research project, which we present from the Zurich 
ColourLight-Center, products and methods of presentation were created, which 
describe the sensory perception of light and colour as a phenomenon of seeing. 
The LED-ColourLab research project specially takes as its theme, the interac-
tion of dynamic LED light and colour surfaces. 

1   ColourLightLab 

The ColourLightLab is a research project of the Zurich University of the Arts and 
DORE (Swiss National Fund). At the meeting point of art, science and the communi-
cation of art and design, methods of presentation and products were developed in 
2005/2006, which take as their theme the sensory perception of colour and light as a 
phenomenon of seeing. 

Central problems:  

• How are the effects of colours influenced by different light as a result of their  
arrangement / positioning in the room?  

• How do different combinations of various light sources and materials affect the 
perception of colours? 

• How can the findings regarding the questions of visual perception be implemented 
topically and by the senses in the development of theory? 

1.1   Research Project 

Discovering colours in the field of tension between light and darkness and experi-
menting with their effects, is the central concern of our research publication, “Colours 
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between light and darkness”(1). Phenomena of the sensory perception of colour and 
light are visualised by pictures and videos. Different media, such as colour charts for 
the new colour painting system, interactive tools and software for setting up installa-
tions, invite playful handling of colour and light. The documented projects of students 
at the Zurich University of Art and Design provide varied suggestions for design 
practice. Theoretical knowledge can be deepened using our compendium. Our work is 
directed at teachers, students and others interested in colour. The colour-light installa-
tions (e.g. pigment carpet) are recorded as videos and some can be reconstructed us-
ing the software contained on the CD ROM and the instructions.  

Using interactive tools on the CD ROM (e.g. Bezzold spreading effect) questions 
of the perception of colour can be reconstructed and tried out by way of a virtual 
demonstration room. The theoretical aspects of colour and light are presented in a 
richly illustrated compendium in a way that is understandable to all. All 70 illustrated 
compendium terms (e.g. binding agents) can be printed out as PDF files. The docu-
mented teaching projects (e.g. “Light staging”) are sources of inspiration for students 
and teachers, for example in Project Weeks / seminars / workshops or at interdiscipli-
nary events at the interface of arts, science and artistic topics. All documented teach-
ing projects contain series of pictures/videos or animations and can likewise be 
printed as PDF files. 

2   Research in the LED-ColourLab 

LED-ColourLab is our second research project and co-financed by KTI (Committee for 
Technology and Innovation, Swiss Research Promotion). The research partners are: 
Philips AG Lighting Switzerland; IGP Pulvertechnik Switzerland; kt.color Switzerland. 

LED is a light technology is forecast to have great economic potential (justified by 
low electricity consumption whilst simultaneously producing high luminosity). The 
successful implementation of this potential gives rise to the development of concrete, 
design-driven applications for diverse user groups, as well as the development and 
prototype implementation of innovative representative processes and products. Ex-
periments in the field of interactions between dynamic LED technology with surface 
colours / coatings and space are the main subject matter of research of the LED-
ColourLab project. The author will give an insight into the methods of the research 
and the results concerning the interaction between dynamic LED-light and coloured 
surfaces as well into the results concerning the hue shift. 

2.1   The Scientific and Technical Aims of the Research Project 

In the area of dynamic LED interaction with surface colours, there are hardly any 
systematised investigations, which are useful in terms of design, into the specific 
influence of the relevant factors of light / colour / space / surface.  

The scientific aim of LED-ColourLab is to gain knowledge that can at least be 
roughly generalised, and which will result in a method of efficient and realistic simu-
lation of the interactions of light, colour, space and surface. The principles for a plan-
ning and design tool based on such knowledge, can be used by architects, interior 
designers, designers, scenographers etc. 
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The knowledge mentioned above is to be obtained by answering the following 
questions: 

• How is the perception of colours with different LED illumination on surfaces, 
materials and spatial areas influenced by their material composition? 

• How is the perception of colours on surfaces and in spatial areas influenced by 
LED illumination? 

• How is the perception of colours on surfaces and in spatial areas influenced by 
LED illumination in the spatial arrangement of the illuminated surfaces? 

• How do subtractive and additive mixtures of colour and light behave as a result of 
illumination by and radiation of LED light? 

2.2   Method(s) 

The above aim is achieved by simulation and evaluation in experimental facilities 
(referred to as laboratories for the sake of simplicity). The method follows the idea of 
research through design, which was expressed by Bruce Archer in 1995 as research 
through practice: “Action Research: Systematic investigation through practical action 
calculated to devise or test new information, ideas, forms or procedures and to pro-
duce communicable knowledge.” The design driven experiments were based on spe-
cific light and colour measurements and combined with evaluation methods.  

In other words, our procedure is a systematic examination of the interaction of de-
sign-relevant parameters (light [concentrating here on LED lighting technology], 
colour, space and surface).  

2.2.1   Prototypes and Pilot Methods 
The experimental investigations form the basis for the development of pilot methods 
for visualising dynamic LED technology in interaction with surface colours and coat-
ings and spaces, using the following equipment 

• LED-ColourBox: modular system model  
• LED-ColourCase: Test room 
• LED-ColourInstallations and Laboratory Exhibition: 3-D design 

2.3   Transfers to Design Studies 

The experimental investigations are evaluated with respect to teaching applications in 
design studies. Educational concepts have been designed and put into practice, based 
on development to date, for one module each in the Department of Design / Consoli-
dation of scenographical design and in the BA/MA, teaching art and design. 

2.4   Results 

We are currently examining the initial results of the series of tests and evaluation for 
their relevance with respect to the design support tools that are to be developed. Fur-
thermore, we are working on the didactic and scenographic implementation of the 
results. The exhibition which is at the same time our 3rd research laboatory “Staging 
LED – colour. Light and colour surfaces in 3D” will be shown from 9 November 
2008 – 03 May 2009 at the Gewerbemuseum in Winterthur, Switzerland. 
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Fig. 1.  

The installation “LED colour keyboards” (see model, Fig.1) is one of the exhibits 
at the “Staging LED – light. Light and coloured surfaces in 3D” exhibition. Dimen-
sions: 2500 x 250 x 260 cm; 15 coloured wall panels; 14x4 RGB- Philips LED Lines; 
Dynamic Colourlight Score. 
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