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On 3 December 2013, the Intelligent Lighting Institute (ILI) of Eindhoven University of Technology (TU/e) organ-

ises its 1st Annual Public Outreach Event including two strongly related events: a symposium on "Sound Lighting" 

and the PhD defence of Ms. Karin Smolders. 

ILI Public Outreach Event 

10:00-10:30 Registration (Auditorium) 
 

10:30-10:45 Opening & Introduction by professor Emile Aarts, scientific director of ILI 
 

10:45-12:00 Presentations by ILI Program Managers 
 

  Rombout Frieling – “Open Light” Program 
  As ILI creative director, he will present the discoveries made while creating over 5 novel 

installations over the past year – and his outlook on further lighting research through 
design in 2014. 

  

 Elke den Ouden –  “Brilliant Streets” Program 
  This year the Brilliant Streets program went into 'the wild': we conducted several ex-

periments in our Living Labs and city testbeds, ranging from residential areas to enter-
tainment districts and ecological zones. We also conducted a survey among European 
cities on the state-of-the-art in smart urban lighting solutions. In this presentation we 
will update you on our findings and will also show the plans for the coming period. 

  

 Yvonne de Kort – “Sound Lighting” Program 
 The central tenet of the Sound Lighting program line is ‘Harnessing light for human 

functioning’. It was built around the notion that the design of environments that main-
tain and foster human wellbeing requires careful consideration of both visual and non-
visual pathways through which indoor light – both natural and artificial – impacts qual-
ity of life for its inhabitants. Over the past years this has proven to be a rich and inspir-
ing agenda, which currently includes work around themes such as ‘improving vision in 
specialized contexts’, ‘vitalizing people with light’, ‘changing (social) behaviour with 
light’; it combines expertise from psychology, biology, building physics and industrial 
design; it renders insights for domestic environments, in particular elderly homes, as 
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well as professional contexts - offices, hospitals, psychiatric wards. In the symposium 
we will provide an overview of the research currently being done in the program line, 
present some of the highlights of this work and share our ambitions for the future. 

  

 Jan ten Thije Boonkkamp – “Optics & Rendering” Program 
 LED technology is the new standard in lighting. In order to develop luminaires based on 

LEDs, optical systems are required, such as collimators or reflectors, which convert a 
given source distribution of light into a desired target distribution. I will discuss some 
mathematical methods for the design of optical systems. We basically distinguish two 
classes of methods, viz., direct and inverse methods. Direct methods compute the tar-
get distribution, given a certain source distribution of LEDS and given an optical system, 
by tracing a large collection of rays that are followed from a surface at the source to a 
target surface through the system. From these rays photometric parameters at the tar-
get can be computed. Design of an optical system by ray tracing is thus a trial-and-error 
procedure. Current ray-trace methods are computationally very expensive since they 
require a lot of rays, typically 106 to 109, to predict the fine details of state-of-the-art 
optical systems. We work on methods to speed up ray tracing using the so-called phase 
space representation of the optical system. On the other hand, inverse methods directly 
compute the shape and location of the optical surfaces required to convert a source 
distribution to a target distribution. These methods are based on conservation of en-
ergy, i.e., the total power emitted by the source equals the total power received by the 
target. The light transfer process can be viewed as a so-called optimal transport prob-
lem, which is a classical problem in mathematics. This description gives rise to a com-
plicated differential equation, which has to be solved numerically. I will show a spec-
tacular example of this approach. 

  

 Tanir Ozcelebi – “No Switches Allowed” Program 
  The research and development progress in the NSA program in 2013 has mainly been 

on the following topics. Lighting user interaction: A tangible light controller for multi-
user lighting environments has been developed. Furthermore, a hybrid control ap-
proach to enhance the user experience of interactive lighting was explored. Lithne was 
introduced as a development platform (to be used by interaction designers) that is suit-
able for interactive networked environments.  The new Hyvve platform was introduced 
as a flexible, distributed, modular lighting system.  Agent-based decentralized lighting: 
The problem of completely decentralized control of a distributed intelligent lighting sys-
tem has been formally defined and simple solution approaches and algorithms have 
been proposed. These are currently being implemented on a testbed. The goal of ma-
chine learning in this context is to accurately predict the desired light settings by the 
users. A new performance metric that is more relevant for intelligent lighting scenarios 
has been adopted for this purpose. Learning algorithms that utilize data collected ex-
plicitly via interaction devices and implicitly via sensors have been tested. These have 
been combined with newly developed missing data treatment methods to increase ro-
bustness. A signal processing study has been carried out for improving energy efficiency 
through activity-aware control of office appliances using proximity. The interest in this 
domain is shifting towards automatically learning the preferred light level curve for an 
autonomous installation. 

  
12:00-13:00 Lunch (in Senaatszaal) 
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Symposium on “Sound Lighting” (Auditorium Hall 5)  

12:30-13:00 Registration for the Symposium (Auditorium,  for people not participating in the lunch) 
  
13:00-15:15  Opening by professor Emile Aarts, scientific director of ILI 
   
  "Using LED Innovations to Benefit Individuals, Employers, and the Environment"  

by Jennifer A. Veitch of National Research Council of Canada 
 

  Exciting advances in lighting technologies will deliver a better future if we apply them 
intelligently, remembering what we already know about delivering good lighting qual-
ity. Over fifteen years of laboratory and field research that has led us to conclude that 
better office lighting delivers benefits to individuals, their employers, and the environ-
ment. We now ask how we might apply this knowledge to the development of LED 
lighting systems. Our past research focused on the benefits of individual workstation 
control over light levels. LED lighting systems offer the potential to add individual or 
automatic colour tuning of light source spectrum. We have begun to study these effects 
on office occupants. Two experiments have each found that there are wide ranges of 
light spectrum preferences and a desire to have this feature – but also have raised many 
new questions. Adding innovative features will enhance the attractiveness of LED tech-
nology, speeding uptake and achieving sustainability sooner. However, these features 
will be most effective if their use remains consistent with general principles of lighting 
quality. 

  

 "Timing of Behaviour; the impact of a small group of cells and the impact of light"  
by Domien Beersma of Rijksuniversiteit Groningen 
 

  The biological clock, located in the suprachiasmatic nucleus (SCN) of the brain, has a 
major influence on the timing of all kinds of behaviours, including sleep and wakeful-
ness. Various models have been constructed to help us understand how this clock sys-
tem functions. In this presentation I will introduce a computer model that considers the 
SCN to be composed of a network of interacting pacemaker cells. It will be demon-
strated that such an ensemble of cells is capable of generating a sustained rhythm. The 
rhythm appears to be sensitive to light. As a consequence, in summer the timing of 
activity of the various cells will be different from the winter situation. Details of the 
dynamics of the behaviour of the system in response to light will be discussed, which ex-
plains how the SCN is capable of entraining both to short photoperiods (winter) and 
long photoperiods (summer days). The model not only integrates existing knowledge, 
but it also predicts the results of future experiments. The approach is of importance, for 
instance, to help understand effects of shift work in humans. 
 

  

 "Indoor atmosphere perception"  
by Ingrid Heynderickx of Eindhoven University of Technology 
 

  Indoor atmospheres are largely determined by the light field in the room. For example, 
higher intensities make a room look more office like, while a warmer light colour makes 
the room look cosier. These are just examples of trends that are widely accepted, but 
more systematic studies addressing the effect that light characteristics may have on 
the perceived atmosphere in a room are largely missing. A prerequisite to fill in this gap 
is a reliable and efficient method to measure atmosphere perception.  This talk presents 
the methodology used to establish the atmosphere perception questionnaire, how this 
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questionnaire is subsequently used to measure the effect of light characteristics on per-
ceived atmosphere, and how atmosphere perception may change with age or cultural 
background. 

   
15:15-16:00 Coffee/Tea 
   

PhD Defence 

16:00-17:30 “Daytime light exposure: Effects and preferences” by Karin Smolders 
 

  Light enables us to see the world around us, but it is also important for our physiological 
and psychological functioning. Research to the effects of light on human physiology 
and behaviour has rendered convincing evidence for alerting and vitalizing effect of 
bright light exposure in the late evening and at night or on certain subgroups (such as 
persons suffering from seasonal affective disorder). Yet, to what extent and under what 
conditions such effects exist during daytime for healthy day-active persons is largely 
unknown. In the current thesis, we investigated the role of daytime light exposure in 
human mental wellbeing and performance, focusing on individuals’ behaviour, experi-
ences and preferences during regular daytime hours. Together our studies showed the 
relevance of light exposure - in addition to visual performance - for mental wellbeing 
and performance during daytime and in everyday situations. Bright light during the day 
not only ensures a healthy entrainment of the biological clock, it now appears to also 
help people to acutely feel more alert and vital, to be better able to sustain attention 
and counteract subjective experiences of mental fatigue. The findings also showed that 
persons’ sensitivity to the effects of bright light during daytime may depend on the tim-
ing and duration of the exposure, type of task and/or individuals’ psychological state, 
motivating the development of dynamic and person-tailored lighting solutions to en-
hance alertness and vitality during the day. 

   

Reception 

17:30-19:00 Reception 

 

 

 

 

Registration for this event can be done via 

http://intelligentlightinginstitute.eventbrite.com/ 

http://intelligentlightinginstitute.eventbrite.com/

