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1. Summary
This Final Bachelor Project was carried out in the 
Social Interactions with Shared Systems squad, and 
is all about Luxon: a locally shared circadian lighting 
design for offices. 

Different phases have passed to create the final 
design of Luxon. The first phases consisted of 
exploration and context research. After that, an 
ideation phase followed by a conceptualisation 
phase was carried out. These phases resulted in the 
first iteration of the interface, which was presented 
at the midterm demo-day. This interface made use 
of environmental input as well as social input in 
order to determine an optimal lighting setting.

After implementing the feedback from the demo-
day, a small user study on the different elements 
of the interface was conducted to validate the first 
iteration. Also, I got some valuable insights from the 
expert meetings I had during that time. 

Then, another interface design was made taking 
into account all the feedback I got out of the user 
study and meetings. This interface used the same 
environmental inputs but different ways to input 
social parameters. 

I got feedback on this design as well and it became 
clear that the workflow within the interface was not 
thought through too much. The interface design 
was still too complex so I described for myself how 
the interaction between the system and the user 
should be. 

Thus, a second iteration was made. In this design, 
I integrated layers in the digital interface to make 
the possible interactions with the system more 
clear. Three different modes were available on the 
interface and small changes were implemented to 
the physical components of the design. 

Through the process of designing the second 
iteration, I slightly deviated from my own design 
goal. Then, I took a step back to define my ideal 
design and what exact goal I wanted to achieve 
with Luxon. In the end this led to some bold design 
decisions which had to be made. 

At the final demo-day, Luxon was presented as 
follows: a locally shared circadian lighting design for 
offices, which teaches its users about the positive 
aspects of dynamic lighting, as well as the effects of 
the users’ actions adjusting this lighting. 
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2. Prologue
2.1 Why this Squad?
After my internship at Sparckel (was Vitaallicht), I 
gained experience in dynamical lighting systems. I 
learned about how to design such a system, how to 
manufacture such a system, but more importantly, 
what influences it has on human beings. 

As I was in the field delivering luminaires and 
talking to users of Sparckel, I came to notice that 
the majority of people had no idea of what exactly 
lighting can do for them. They often were convinced 
that lighting could be healthy, but they rarely knew 
exactly why. Apart from the users’ knowledge of 
the healthy aspects of dynamic lighting, I noticed 
something else. In several cases, conflicts arose 
about Sparckel. Some people often found the 
lighting to be too bright, especially when they first 
started using it. Users reported that in comparison 
to their colleagues, they did not experience the 
lighting to be comfortable at all times. 

Sparckel had different static settings to compensate 
for this, but there was no dynamic curve within 
these settings. The fact that there was a conflict in 
terms of lighting settings was really interesting for 
me. I knew that the Social Interactions with Shared 

Systems squad was working a lot with lighting as 
well, so that was one reason to join this squad. I was 
immediately triggered on the project market by 
seeing and interacting with the different interfaces 
that had been designed. I related everything back 
to the story I just described and saw an opportunity 
to design for. 

‘‘My vision is to create user-centred technologies 
which are relevant and beneficial for human 
functioning’’

My vision totally aligns with what I had been doing 
during my internship and I could connect it to the 
Social Interactions with Shared Systems squad as 
well. That is why I then chose to sign a handshake 
form and eventually joined this squad. 

This report will focus on how Luxonis designed from 
beginning to end. I will demonstrate what phases I 
went through and what decisions I made along the 
way. Moreover, I will describe my design process 
over the course of this project and will reflect on 
insights and findings I gained.
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3. Introduction
3.1 Background & Project Goal
In the prologue, I described my affiliation with 
dynamic lighting. During my internship, I was also 
introduced to the WELL building standard (IWBI, 
2018). At the very beginning of the project, I knew 
that I wanted to implement the knowledge I gained 
during my internship and I felt that this standard 
was a good starting point. That is why my initial goal 
was formulated as follows: 

‘‘Contribute to a healthy working environment for the 
shared office’’

This goal was not too specific at the beginning, 
because this of course can be done in different 
ways. I did research on two WELL standards; air 
and light. Eventually I focussed only on lighting for 
offices and specified my goal as follows: 

“I want to contribute to a healthy working environment 
in offices by designing a locally shared circadian 
lighting design, which teaches its users about the 
positive aspects of dynamic lighting, as well as the 
effects of the users’ actions adjusting this lighting”

Luxon should make its users aware of what dynamic 
lighting is, and what value it can bring to their 
lives, on both working and private level. At work, 
people should feel more alert and energetic when 
using Luxon’s dynamic lighting and optimal curve 
suggestion. When they go home, they should not 
feel tired until they go to bed. When they wake up, 
they feel energetic and ready for the day to come. 
Luxon supports your biorhythm and helps you 
understand and experience what dynamic lighting 
can do for you. When the lighting is changed, the 
users are informed about possible effects of these 
adjustments. In this way, Luxon supports a healthy 
working environment as well as an increase in 
overall well-being. 

Now, I will dive deeper into the designing of 
Luxon from start to finish in a chronological order, 
presenting my design process, choices, insights and 
results along the way.

[Within this report, important findings, insights or 
reflections will be indicated with a marker like this.]
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4. Context Research

As already mentioned, I got to know in general what 
the WELL Building Standard was (fig. 1) (IWBI, 2018). 
In the first weeks of this project, I dove more into 
depth about what this standard is exactly about. 
It can be explained as a tool which describes to 
which extent a building is considered healthy. This 
relates to the ways the building is designed, in order 
to foster the building’s population in terms of well-
being and productivity for example. 

In total, there are seven WELL concepts, including 
lighting. For me, it was obvious to do something 
with this concept, considering my background and 
vision. 

Another concept of the WELL standard is air. In 
the early stages of my project, I thought air was an 
interesting concept as well, so I studied its features 
within the standard. It mainly focussed on reducing 
the concentrations of volatile organic compounds, 
combustion sources and airborne particular matter 
in the air to improve the overall air quality and 
reduce risks of spreading pollutants. 

4.1 WELL Building Standard
For me, there were two 
main challenges up until 
this point. 

1.  The effects of air and lighting are invisible. 
How do I make this implicit information explicit by 
means of an interface? 
2.  Since the designed system will be shared, 
how do I minimize conflict between people whilst 
maximizing productivity and well-being. 

In order to design for these challenges, I had to 
reduce the size of my context, since taking both 
air and lighting would result in a focus too shallow. 
That is why decided to drop the WELL concept of 
air and focus completely on lighting. 

The WELL concept of light focusses on circadian 
and visual lighting design, as well as glare control 
and lighting quality. During the USE learning 
trajectory ‘The Secret Life of Light’ and my 
internship, I was introduced to these aspects so this 
subject felt really comfortable for me to continue 
with. 

fig. 1: IWBI Logo
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4. Context Research

The second part of the desktop research consisted 
out of reading several amounts of articles and 
papers. The papers addressed several subjects, 
including the following:

- Multi-user lighting interaction and interface design 
(Despenic, M. et al., 2017), (Werff, T. V. et al., 2016)

- Human interactions in the shared context 
(Erickson, T. et al., 2000), (Bellotti, V. et al., 2001), 
(Thomas, K. W., 1974), (Miller, L. 2013)

- Circadian rhythm, circadian lighting design and its 
impact (Stothard, E. R. et al., 2017), (Grivas, T. B., et al 
2007), (IWBI, 2018)

These subjects form the basis of my project, since 
they contain some valuable insights I have utilised 
while designing. The most important ones are listed 
to the right.

4.2 Further Desktop Research
Implementing social translucence in lighting 
design can be done in different ways. Strategies to 
do this include directing attention to the context, 
presenting information about previous interactions, 
make information about needs and wishes explicit, 
and to facilitate pre-evaluation of a lighting setting 
and its impact. I want to combine these strategies 
in my design in such a way that it offers social 
translucence to its users.

Adding blue light in the light spectrum in the 
morning causes the sleep hormone, melatonin to 
be suppressed. This can support human functioning 
since it is part of regulating their biological clock. 
Especially inside buildings this can be beneficial for 
humans, because there the lighting levels are lower 
and differ a lot from the outside. 

Lighting preferences differ a lot per user and 
are dependent on the environment, people’s 
intentions with the environment, and the social 
context in which the lighting is located. Moreover, 
activity conflicts in the domestic area are solved 
by compromising in light use or by synchronizing 
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4. Context Research
activity in order to come to consensus. I want to see 
if I can make a lighting design for offices that offers 
a more collaborative way of interaction. In other 
words, I want to shift from consensus control to 
collaborative control.

People’s mood affects their behaviour. People 
can be aware of others’ moods. Mood can predict 
human behaviour in the sense that people 
anticipate on their actions when they are aware of 
other peoples’ mood. There are four basic moods, 
and can be quantified in the following way (fig. 2): 
Mood = energy + well-being.

ENERGY

WELLBEING

ACTIVESTRESS

TIRED CALM

MOOD = ENERGY + WELLBEING

fig. 2: Mood Mapping (Miller, L., 2013)
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5. First Concepts

circadian lighting. Also, a slight disadvantage of 
a standing luminaire is the fact that it takes away 
some of the office workers’ workspace. 
 
2.  Since the circadian effects of lighting are only 
present when the lighting intensity is fairly high, you 
do not need as much LEDs and power when the 
lighting source is closer to the users. Illuminance 
(E = ∂ф / ∂A) decreases quadratically, so the 
illuminance is higher when the light travels a shorter 
distance. The only thing to keep in mind when 
designing luminaires with the potential to emit high 
intensities of lighting is to avoid discomfort and 
disability glare. I will dive deeper into technological 
specifications in section 7.4.

After I had done my desktop research, it was 
time to create the first concepts. I had some first 
thoughts during researching my context, but first 
I had to define my context. I was going to design 
for the office environment, but I still had to specify 
it. Eventually, I set my context for my design to be 
locally shared in the office (fig. 3). There are two 
main reasons for this:

1.  When existing buildings with office spaces 
are looking to implement healthy lighting that is 
WELL-compliant, they have several options to do 
so. Circadian lighting can be installed as the basic 
lighting installation. However, they would need to 
replace the whole current lighting installation, which 
brings about huge economic consequences. First 
of all, the costs of the LED panels on themselves 
can increase rapidly when there is a large surface 
to cover. Moreover, replacing the lighting will make 
the office space unavailable for a period of time 
and installing them would also be a large expense. 
By making the system plug & play, installation 
costs are reduced by a big amount. The only 
thing is that you would need more amounts of the 
same luminaire to facilitate the whole space with 

5.1 First Thoughts

fig. 3: Design Context
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5. First Concepts

After the context was set, I had to think about what 
the role of my design was within the social context. 
For me, it had to be some kind of lighting advisor or 
expert. One reason for this is that this would mean 
that there will always be ‘someone’ supervising the 
users. This was done to make sure users would 
not disrupt their circadian rhythm when adjusting 
the lighting. However, I am convinced that the user 
should always be in control over the system. How to 
combine this, was something to think about later.

5.2 Role of Design
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5. First Concepts

I started to formulate what information the system 
would need in order to come up with a personalised 
suggestion, whilst supporting dynamic lighting. 
Also, I had to think about how the system would 
gather all this information. I noted down all the 
different parameters the system would need in 
order to do this, and came to the conclusion that it 
needed two types of input. Note that these inputs 
changed along my process. I will dive deeper into 
why this is the case later.

Environmental input
• Inside illuminance levels:
 The system needed information on the    
 illuminance inside in order to suggest optimal   
 brightness levels. 

• Time of day:
 The system needed information on the    
 current time of the day. 

• Location:
 The system needed information about its   
 location in order to determine the season   
 and the exact time at which the sun will    

5.3 System’s Input
 go down. This information combined with the   
 current time is used to accurately determine   
 the color temperature of the lighting to    
 resemble the sun’s spectrum. 

Social input
• Users’ activity:
 Certain activities require different lighting   
 settings, so the system would need    
 information on the people’s collective activity   
 to change the lighting accordingly. 

• Users’ energy level:
 A brightness level suggestion could be made   
 when the system had an idea of the group’s   
 energy level.
 
• Users’ acceptance of the suggestion made:
 Since I am convinced that the user should   
 always be in control over the system, I believe  
 that the users should be able to indicate   
 whether they accept the system’s suggestion,  
 before it adjusts the lighting.
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5. First Concepts

When my goal was formulated and my system’s input was 
determined, it was time to think about how the system will 
look like and what it would be called. Since I was focussing 
on circadian lighting design, I wanted my luminaire design, 
as well as my logo to represent that. Circadian rhythm 
and time are heavily related, so I figured that in the past, 
time of the day was measured with hourglasses. The 
shape of an hourglass can be really elegant, So I took that 
shape as a starting point. I made some rough sketches on 
paper before  I eventually put them into 3D software (fig. 
4). The reason for this is that I wanted to implement my 
knowledge gained during previous semester as stated in 
my Personal Development Plan for this semester. Also, I 
felt more comfortable putting these into 3D rather than 
sketching them, as I could make continuous changes to 
the design in a faster way than I can do on paper. 

5.4 Luminaire Design

fig. 4: First 3D Design
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5. First Concepts

Then, for my logo design, I first needed to determine 
the product’s name. After some exploration I had a 
name which presented power and also represented the 
product’s use; Luxon. I did some research on the web 
whether or not this was a name that already existed. 
There is a company called Nedap, which is specialised in 
connected lighting systems. They have a product known 
by the name Nedap-Luxon. That is the only lighting-
related product on the market right now. 

I was looking for other names because of this finding, 
so I tried Alluxon. However, this name did not sound too 
powerful to me. Moreover, it was not a name where I could 
incorporate the ideas I had for the logo with. That is why I 
deliberately chose to continue with the name Luxon. 

I implemented an hourglass into the ‘X’ of Luxon by adding 
a gradient to the different colours of the name, presenting 
the circadian rhythm and the concept of time. 

Multiple taglines were thought of to increase the power of 
the overall logo. 

5.5 Logo Design
light up your life

light up your life

light up your workplace

healthy together

light up your life

healthy together

fig. 5: Logo Exploration

fig. 6: Final Logo Design
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5. First Concepts

When the system’s input was defined, I started 
creating some concepts of how these inputs should 
be visualised on the interface. After some sketching, 
I created a first interface with all the social inputs 
on there, including activity selection with a slider, 
group energy input with a potentiometer and a color 
temperature indicator (fig. 7). 

5.6 Interface Design

Group energy: 70 %

Group activity: co�ee break

Group energy: 70 %

Group activity: coffee break

Taking into account the luminaire design I made, 
another interface was created. This consisted of the 
same inputs as shown in figure 7, but the activity 
selection is replaced by buttons instead of a slider 
(fig. 8).

fig. 7: First Interface fig. 8: First Interface on Luminaire
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5. First Concepts
5.7 Personified System
The first interface designs felt a bit too impersonal 
to me. There was no good connection between 
system and user. I felt that the interface was 
too static and lacked any kind of user-friendly 
interaction. The interface would just give a 
suggestion but for the user it would feel like the 
system would just determine something without 
any arguments. Also, Luxon should be perceived 
as the users’ ‘friend’, in the sense that users should 
have a connection with the product in a similar way 
users have with their phones: once taken away, you 
want it back. 

That is why I introduced Mike and Nikki (fig. 9).

Mike and Nikki serve as Luxon’s advisors and 
they can make a lighting suggestion based upon 
the input from the users, taking into account the 
environmental factors as well. 

A question I asked myself was what purpose my 
design served to the shared use. Certain design 
decisions were made to answer that specific 
question. 

The interface has to be shared. In this way, higher 
levels of collaboration can be offered. If there is a 
personal interface for everyone, social interaction 
will not be stimulated within the group. 

The system can show the users what lighting 
setting is optimal considering both social and 
environmental inputs.

The users can accept the suggestion to change 
the lighting. If they do not like the suggestion, they 
are able to change the lighting manually between 
certain boundaries.

Nikki

fig. 9: Mike and Nikki
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6. Midterm Demo Day
6.1 Preparation & Presentation
I implemented Mike and Nikki in the interface for 
the midterm demo day. The first design was settled 
and ready to be presented (fig. 10 & 11).

Group activity: coffee break

Tell Mike how you’re feeling!

Mike

Mike recommends using this setting:

Do you like it?

healthy together

For the midterm demo day, the following 
deliverables were prepared in order to get valuable 
feedback:

• Progress presentation 
• Product poster 
• Poster describing Luxon’s workflow

(See appendices 1 & 2)

fig. 10: First Complete Interface fig. 11: Presentation Setup
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7. First Iteration
7.1 Implementing Feedback
After the midterm demo day, I got quite some 
valuable feedback. One practical issue I noted 
myself was that in this interface, there was no way 
to adjust the brightness level after the suggestion 
was not accepted by the users. Therefore I made 
a small change to the slider at the bottom, to also 
include a turnable potentiometer (fig. 12).

Some of the feedback I got was directed at Mike 
and Nikki. Mike basically plays the role of the 
system, and therefore is some kind of authority the 
users interact with. The system’s authority should be 
strict and trustworthy, while simultaneously being 
user-friendly and supportive. I had to think of how to 
design Mike and Nikki further to communicate this 
to the user.

Other feedback I got was that in the way the system 
was designed up to this point, there is a change in 
the lighting that the users can experience. A main 
question which arose was how users experienced 
this change. I needed to think of what interaction 
would need to take place before triggering this 
experience. 

A concern I had after the demo day was my 
social input. I was unsure about the validity and 
understandability of the inputs. I had to be critical 
for myself because the inputs on the interface 
were decided more on gut feeling than they were 
decided on fundamental research. The connection 
the input had with the output of the lighting was 
vague to me. 

fig. 12: Potentiometer changed 

Group activity: coffee break

Tell Mike how you’re feeling!

Mike

Mike recommends using this setting:

Do you like it?

healthy together
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7. First Iteration
7.2 Interface Validation
All the feedback and thoughts I got made me doubt 
my own interface. That is why I set up a small user 
study to validate all the elements on my interface 
(fig. 13). I designed other alternatives for the social 
inputs and questioned how much the specific 
elements fit on the interface of my design on a 1 to 
7 scale (see appendix 3 & 4). 

One pilot study was conducted, and after that, I 
made slight changes to the questions and asked 
four more people. I am aware of the fact that 
this is not a valid amount of people to draw bold 
conclusions, but their input was very helpful overall. 
Apart from the quantitative ordinal data I got from 
the questionnaire, I also collected qualitative data 
by noting down interesting things the participants 
said.  

I analysed the data I got and found out the following 
things:

People thought the boundaries for the color 
temperature were nice to have.

Activity indication is not clear.

The interface looks too complex for most people.

fig. 13: Conducting User Study
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7. First Iteration
7.3 Expert Meeting (1)
With these findings, I had to design a new interface 
which would make more sense to the users. To get 
some help designing the interface, I consulted PhD 
student Thomas van de Werff. The conversation 
we had was very useful overall. He also gave some 
feedback on the interface I had designed. The 
following insights were derived from that specific 
conversation in combination with the user study. 

Activity cannot be directly linked to a lighting 
setting. For every activity, different lighting settings 
may be preferred by people and they often do not 
know what they want exactly. 

Both the users as well as the system have certain 
wishes. The users have their personal preferences, 
whereas the system has its wishes which are 
derived from the environment. I had to find a way 
to visualise these wishes to enhance both social 
translucence and perspicuity of the system.

Participants of the user study reported that the 
interface was too complex overall. Thomas 
recommended to reassess the interface in terms of 
steps that need to be performed in order to get a 
suggestion.  
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7. First Iteration
7.3 Expert Meeting (2)
Eventually, it was time to make design decisions 
based on all findings and insights I gained over 
the time. As recommended by Thomas, I made a 
walkthrough for Luxon (see appendix 5). I tried to 
make sense of how the complete interaction with 
Luxon should look like. 

Then, I had a critical meeting with my project coach 
Harm van Essen. I presented my concept up until 
then together with a walkthrough I made. Also, I 
expressed my thoughts on how I would present 
everything on the final demo-day. However, my 
concept turned out to be lacking quite some 
important aspects, so I was slowed down by Harm 
in the sense that I had overlooked certain issues.

The fact that I was designing dynamic lighting was 
one of the main points of my design. However, I 
did not show the users within my design what this 
meant for them. 

I had to work on my complete story. How do the 
users interact and what happens when they do so? 

I came to realise that I had been limiting my own 
concept because of practical issues. I was too 
realistic towards the final demo day deadline, 
restricting myself in designing the right thing. In 
order to do this, I was advised to make clear for 
myself what the ideal design of Luxon would look 
like. Then, for the demo day I should focus on 
presenting the most essential elements of this ideal 
design. 
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7. First Iteration
7.4 The Ideal Luxon
Since I was recommended to formulate what 
the ideal design of Luxon would be like, I did 
accordingly (see appendix 6). I will list the most 
important features I addressed in the complete 
document. 

Luxon consists of 3 main elements: 

1. Lighting

• Dynamic lighting
Luxon is a luminaire of which the lighting is 
dynamic. This practically means that the lighting’s 
colour temperature will change gradually over time 
through software implemented in the luminaire.   
The colour temperature will resemble the sun’s   
curve from sunrise to sunset, which corresponds 
with colour temperatures of approximately 2600K to 
7000K.

• Unified Glare Ratings
Glare control is an important aspect to keep in mind 
while designing lighting applications. Measuring 
glare is done with a measurement tool called the 
Unified Glare Rating (UGR). UGRs above 19 are 

known to cause discomfort glare and UGRs above 
30 are known to be excruciating. Lighting designers 
try to achieve UGRs of 10. For Luxon, the maximum 
UGR will aim to be between 10 and 19, since the 
lighting levels need to be high enough to actually 
support the users’ circadian rhythm. Ways to reduce 
glare ratings imply designing a suitable fixture 
(Brightgreen, 2016). Also, translucent material will be 
placed over the lighting source to avoid glare and 
provide visual comfort.  

• Illuminance levels
Luxon is a standing desk luminaire which is placed 
on workplaces. The height on which the LEDs will 
be is about 100 cm measured from the ground up. 
The sensitive photo receptors (ipRGCs) in the eye 
that are responsible for regulating our biological 
clock are located in the lower parts of the retina, 
which practically means that the lighting needs 
travel from source to lens at a particular angle. 
Assuming that Luxon needs to achieve 600 lux 
vertically on eye-level to actually trigger the ipRGCs 
in the eye, a specific amount of LEDs need to 
be present in the design. Ideally, I would want to 
implement Seoul Semiconductor’s Sunlike LEDs in 
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7. First Iteration
the DC 3030 series (fig. 14), (Seoul Semiconductor, 
2018).
Given the translucent material blocks about 10% of 
the total illuminance, and that illuminance levels 
decay quadratically, I calculated that approximately 
96 LEDs are needed to achieve a maximum amount 
of 1500 lux, assuming the user is distanced 2 meters 
away from the source. 

• Colour Rendering Index
Colour rendering index (CRI) is a measure that 
shows us how well a light source makes the colour 
of an object appear to our vision. It explains how 
accurately the particular light source is rendering 
any colour in comparison to a reference light 
source, which is daylight. 

The CRI of a light source is measured on a scale 
from 0 to 100, where 100 is the maximum. A high 
CRI is important as it resembles natural lighting 
(sunlight) more when the CRI is higher. Luxon will 
use LED technology with a CRI of 90 or higher.

• Heat management
Because of the high amount of mid-power LEDs 
that need to be in the luminaire, good heat 
management is a must in order to keep Luxon safe. 
To keep the overall luminaire safe, an aluminium 
PCB can be a good starting point, because of 
its high thermal conductivity. Also, the material 
surrounding the PCB should have a high thermal 
conductivity. Preferably, this material is designed in 
a way that it allows air flow through the luminaire. 

fig. 14: Seoul Semiconductor’s Sunlike LEDs 
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7. First Iteration
2. Interface design & Interaction design

Luxon will have a physical and digital interface 
combined with three different modes to interact 
with.
There are three modes on the complete interface: 

• Suggestion mode
This mode is dependent on both environmental 
inputs gathered by the sensors present on Luxon 
and social input of the users. 

• Pre-set mode
This mode is dependent on environmental input 
only. The pre-sets are based off of the synchronized 
curve shifted by a maximum of 1 hour back or 
forward. Users can select out of five pre-sets.

• Free mode
In this mode, the user is in control, apart from 
certain boundaries in which the users can change 
the lighting. The boundaries are dependent on 
environmental factors such as time of day and the 
illuminance levels inside. Note that whatever value 
the users put in, the lighting will always be dynamic. 
The input value of the users will be taken into 
account. When pressing the confirmation button, 
the lighting will take the users’ input as a ‘starting 
point’, and the lighting will resume the curve and 
gradually change to the ‘ideal’ synchronized curve. 
I assume that the gradual changes are almost not 
noticed by the users, and therefore still giving them 
the feeling that they are in full control. 
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7. First Iteration
3. Sensors & actuators

Sensors for Luxon include the following:

• Lux sensor 
The lux sensor is used to measure the illuminance 
levels inside. Luxon will adapt the overall brightness 
to the whole room in order to avoid glare as much 
as possible.

• RGB sensor
With the RGB sensor, the ambient colour 
temperature can be measured. Luxon has several 
predefined colour temperatures while in suggestion 
and pre-set mode. The RGB sensor is used to 
differentiate the right colour temperature per time 
of day, depending on the selected curve Luxon 
goes through. 

• Location sensor (GPS)
GPS is needed to locate the position of Luxon in 
order to calculate the sun’s position relative to 
Luxon’s location. In this way, the sun’s curve can be 
represented. 

• Time clock
Luxon needs to know what the exact time is. 
Together with the location sensor, Luxon will get a 
sense of the season and will be able to always be 
synchronized with the sun. 

Actuators for Luxon include the following:

• Touch screen display
On the display, all interactive information can be 
found. This includes the current time, Mike or 
Nikki’s suggestion with explanation, a live indication 
of the brightness and colour temperature of the 
suggestion given.

In the pre-set mode, it will show the different pre-
sets together with an explanation of the particular 
settings. 

In free mode, it will show the boundaries in which 
users can change the lighting’s brightness and 
colour temperature.
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• Push button 
This button is used to confirm any selected lighting 
setting.

• Sliders
There are two sliders for Luxon’s interface. The first 
slider is located on top of the interface, to indicate 
the users’ group energy level. The second one is 
used for changing the colour temperature in free 
mode.

• Potentiometer
This potentiometer is used to change the brightness 
in free mode. 
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7.5 Interface Design
After the ideal design of Luxon was defined for me, 
I continued with designing the actual interface. 
After some sketches (figures 15 & 16), I made digital 
prototypes (figures 17 - 22) which represent the 
thoughts I had for the ideal design of Luxon as 
described in the previous section. 

Also, a first interactive prototype was made in 
InVision to make the interactions with the interface 
clear. (see appendix 7)

fig. 15 & 16: Interface Sketches fig. 17 & 18: Overall Interface & Starting Screen
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fig. 19: Synchronized Curve selected fig. 21: Synchronized Curve after Simulation

fig. 20: Shifted Backward Curve fig. 22: Shifted Slightly Forward Curve
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8.1 Expert Meeting (3)
The iteration I described in chapter 7 was supposed 
to be my final concept. I was convinced that this 
would be the interface I would present at the final 
demo day. To make sure I had not overlooked 
anything within my concept, I planned a meeting 
with PhD student Karin Niemantsverdriet. 

She questioned the way users should interact with 
the system in a critical manner. The social input I 
had on the interface was about the group’s current 
energy level. This was measured on a scale from 
‘lower than usual’ to ‘higher than usual’. The energy 
level of a collective can differ over time, so I had 
made a sheet on which a suggestion was defined 
considering the actual time of input and the group’s 
energy input at that time.

Karin noted that I had to try and make scenarios 
of my design. In this way, I could design a better 
interface which would also make sense to the user. 
Strong aspects of my interface were the aspects 
that had a use for reaching my goal. My goal was 
not defined that well it seemed, because I had 
not focussed too much on the user experience of 
dynamic lighting, even though I was trying to make 

users aware of the potential effects of dynamic 
lighting.

Karin also mentioned that an individual energy level 
is a parameter which can have varying values based 
on different factors. It can be for example based on 
how people have slept, what people have eaten or 
other personal reasons. She asked me whether the 
user input parameters were saying something about 
the people’s energy or about the lighting.

I had to define again what user input is important in 
order for the system to do a suggestion. 

My goal was not defined too well. I concluded that 
I needed to focus more on both the experience 
of Luxon’s dynamic lighting, as well as on the 
educating potential of Luxon rather than focussing 
on the preferences of the people. However, the 
preferences of the people must always be taken 
into account because of my belief that the user 
should always be in control over the system. 
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8.2 Scenario
The expert meeting described in 8.1 made clear that 
I had to do another iteration of my interface. 

I had been struggling with the social input of my 
interface for a long time, but while I was making 
scenarios of use for my interface, I realised the 
following: 

My user group can have different collective or 
individual feelings, activities or moods. Whenever 
they are not satisfied with the current lighting 
setting, they will change the lighting. When they do 
so, they anticipate on these feelings, activities or 
moods. However, the parameters that are changed 
are eventually the brightness and the colour 
temperature. 

This was the reason for me to change the social 
input. Instead of having social parameters as input, 
I chose to have lighting parameters as social input. 
The system can still do suggestions based on the 
users’ input. 

I made a scenario to illustrate the steps that are 
needed to interact with Luxon’s interface. It makes 
clear that both the system as well as the user 
have a preference. Also, I tried to focus on the fact 
that Luxon would be able to educate its users 
about dynamical lighting. As far as the experience 
is concerned, the simulation options are still 
implemented in the design so the system shows 
the users what the lighting will do over time. 

1. The system has a preference for the users which 
is based off of environmental factors. This is the 
synchronized curve.

2. The users have a certain preference in terms of 
lighting settings.

3. The users see what the system suggests and why.

4.1 The users confirm the suggestion. --> skip to 8 
4.2 The users decline the suggestion.

5. The users change the lighting parameters.
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6. The system shows the users what possible 
effects their changes might have on them. 

7.1 The users reconsider their input. --> go to 5
7.2 The users accept the effects described by the 
system.

8. The system changes the lighting accordingly.
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In terms of visuals, I did not have to change a lot 
for the final iteration of the interface design. Most 
of the visuals were already made. However, in 
terms of interaction, quite a lot had to be done. 
In the previous iteration, there was still too much 
complexity. I wanted to make the interface easier 
to understand for the users. The overall interface 
needed to be as clean as possible. I previously had 
too many buttons and sliders, which were not all 
functional. For the final design, I wanted to have 
only two physical inputs. One slider for adjusting the 
colour temperature and a turnable potentiometer 
to adjust the brightness. Every other interaction is 
integrated in the digital interface of Luxon. (figures 
23 - 28)

I made several scenarios within the interface, to 
represent every possible interaction. The interface 
was made using Adobe Illustrator for all the 
visualisations, and again I used InVision to complete 
the interactions. (see appendix 8)

8.3 Interface Design

Color temperature

Time
curve

Please show me your 
preferences by adjusting 
the lighting!

1:30 pm

Show simulation

Confirm

healthy together

1:30 pm

To adjust brightness, 
turn this knob

Continue

healthy together

fig. 23 & 24: Adjust Instructions & Adjust Screen
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Color temperature

Time
curve

Lowering the brightness 
like this influences your
productivity and alertness.

Also, you might feel tired 
even before finishing work!

Show simulation

Confirm

healthy together

6:00 pm8:00 am 11:00 am 2:00 pm

11:00 am

Current time:

2:00 pm

Related time:

Color temperature

Time
curve

Note that a lower level of 
brightness might influence 
your productivity for the rest 
of the day!

Show simulation

Adjust again

healthy together

1:30 pm 6:00 pm8:00 am

1:30 pm

Color temperature

Time
curve

Note that shifting back the 
curve might make you tired 
later than usual!

This can result in later 
sleeping times

healthy together

1:30 pm 6:00 pm8:00 am 9:30 am

1:30 pm

Current time:

9:30 pm

Related time:

Show simulation

Adjust again

Color temperature

Time
curve

Note that lowering the 
brightness might influence 
your productivity for the rest 
of the day!

Show simulation

Confirm

healthy together

1:30 pm 6:00 pm8:00 am

1:30 pm

fig. 27: Colour Temperature Adjustment

fig. 28: Brightness & Colour Temperature Adjustment

fig. 25: Brightness Adjustment

fig. 26: Confirmed Brightness Adjustment
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8.4 Prototyping
When the digital interface was finished, I started 
prototyping the luminaire itself together with the 
physical interface. First, I will go through the process 
of prototyping the armature and afterwards I will 
describe how the physical interface was made. 

Philips Hue
Before I started prototyping, I knew that I was 
going to use Philips Hue. The availability and 
programmability were reasons to go for these bulbs 
in my design. I decided to use two bulbs in my 
design, as it would be enough to make my overall 
design clear. 

The Philips Hue bulbs have an E27 fitting and range 
in colour temperatures from 2200K to 6500 K 
(Philips, n.d.). This colour spectrum does a good job 
in resembling the sun’s white light. 

For my prototype, the bulbs are quite suitable. 
However, for the ideal design of Luxon, Philips Hue 
does not comply with the specifications at all. The 
bulbs offer 806 lm per bulb. In my ideal design, I 
would need a luminous flux of 6600 lm in total. 
Also, the CRI of the Philips Hue bulbs is >80 at a 

colour temperature of 4000K. This will not offer the 
quality I aim at with Luxon. 

3D model
My ideas for the form of my overall luminaire design 
did not change a lot since the mid term demo day.
Instead of making really specific sketches and 
drawings of my prototype, I made a 3D model of 
Luxon. I started at the top of the luminaire (fig. 29). 
The measurements are in mm. This was the basis 
for my design, because the bulbs and fixture for the 
bulbs had to fit inside these measurements. 

fig. 29: Measurements in Creo Parametric
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Fitting and wiring
I bought two E27 removal fittings for the Hue bulbs and attached them to a metal construction. I made sure the 
wiring would never be able to create a short circuit, because of the high voltages involved. (figures 30 - 32).

fig. 30 - 32: Fitting and Wiring attached on Steel Construction
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Form and diffuser material
I laser-cut two sheets of mdf and one sheet of akyprop in the right forms for the top and bottom of the 
luminaire’s shade the sheet of akyprop is slightly bigger than the bottom mdf sheet, so it can rest on the 
bottom (figures 33 & 34)

fig. 33 & 34: Laser-cut Materials
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Assembling
I assembled the pipe to the metal constructions with the fittings and made a hole in the middle of the diffuser 
material and made a wooden base for the pipe to fit in (figures 35 & 36).

fig. 35 & 36: Diffuser & Base
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Shade
The shade needed to be high enough to fit in the bulbs, so I made some slats for in between the bottom and 
top of the shade. The top and bottom were then glued together (figures 37 & 38).

fig. 37 & 38: Bottom and Top Assembly
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Interface dock
I made a dock for the interface which would be shown on my mobile phone. The dock has a turnable 
potentiometer and a slider. On the back, an Arduino board is connected (figures 39 & 40).

PUT PICTURE OF BACKSIDE HERE

fig. 39 & 40: Interface Dock & Arduino
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Programming Philips Hue
When I finished the dock and hooked up Arduino to the potentiometers, I had to program the Philips Hue bulbs 
in a way that I could proof my concept at the final demo day. I used the Philips Hue API debug tool to connect 
my PC to the Breakout bridge located in the squad space. I followed the steps and was able to send signals 
from my PC to the bulbs.

Then, I needed some external help in order to connect Arduino and Processing to Philips Hue. Thomas helped 
me set up the Processing sketch which I am really thankful for. I then could edit the code in such a way that it 
would do what I wanted (figures 41 & 42), (see appendix 9). 

fig. 41 & 42: Programmed Hue Bulbs
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Wrapping
After the Philips Hue bulbs were responding to my computer signals, I started wrapping the shade. Since I 
wanted the lighting of the design to draw the attention, I painted my design black and got black wrapping 
material for around the shade. I stuck velcro on the slats to make the wrapping material stick to the shade 
(figures 43 & 44).

fig. 43 & 44: Wrapping the Shade
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Finished prototype
The process of prototyping Luxon was quite some 
work but I am very happy about the way it turned 
out overall. There are always things to improve 
on, but considering the small time frame in which 
Luxon is made, I think there is nothing really to 
complain about (figures 45 & 46).

fig. 45 & 46: Final Prototype
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8.5 Limitations of the Prototype
Apart from the fact that the finished prototype does 
not resemble the ideal design of Luxon, there are 
still several limitations of the design that need to be 
mentioned. 

• First of all, the prototype’s interface is not 
integrated in the luminaire itself. The way it 
is prototyped does not exactly represent the 
intention of Luxon’s design (fig. 47).

• The overall design has a limitation in the sense 
that the design does not express the use to be 
shared. In fact, the interface could be personal, 
even though it was designed with the purpose of 
being shared. 

• The design’s interface does not communicate 
with the luminaire itself. The prototyping 
software InVision does not offer the possibility to 
connect programmed interactions to Processing. 
Instead, the Processing sketch is coded in a way 
that you can interact with the potentiometers 
on the physical interface, as well as select a 
programmed colour temperature. 

• Another limitation is that the lighting is not 
actually dynamic. A compromise has been made 
within the design, because there is still the 
possibility to go through the curve using either 
the slider or by the Processing interface. 

fig. 47: Design Intention
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9. Final Demo Day
9.1 Preparation & Presentation
For the midterm demo day, the following 
deliverables were prepared to present:

• Working prototype 
• Interactive interface
• Progress poster
• Product poster 
• Product video
• Product pitch
• Business cards 

(figures 48 & 49), (see appendices 9 - 14)

fig. 48 & 49: Final Demo Day Presentation
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9.2 Feedback
The final demo day was a good opportunity to 
get feedback on my design. The most important 
remarks were the following:

The design lacked any form of validation. There 
is no actual proof that the way the interface is 
designed right now, makes sense to the users. I 
had done quite some designing, but not too much 
of validating. Therefore, a user study needs to be 
conducted. This study is presented in section 10. 
The results of the study will be presented at the 
final presentation.

Other feedback was that the design, as described 
in section 8.5, was too personal. The interface itself 
was too small to serve the purpose to be shared. 
The interaction was also too personal. I would have 
to think of ways to make all the information visible to 
everyone, especially when adjustments are made.

Also, I had to think about how the impact of the 
users’ adjustments is described versus the actual 
effect that the users perceive. It is hard to make 
bold statements about this, because it involves a 
lot of human parameters which cannot always be 
measured.
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10.1 User Study Setup
Goal
The goal of the study is to test Luxon’s interface and 
gain insights about the following aspects:

• Understandability of the interface
• Authority presentation and credibility
• Users’ actions after interaction

Data gathering
Both quantitative as well as qualitative data will be 
gathered. Quantitative data will be gathered in the 
form of a User Experience Questionnaire (Hinderks, 
A. n.d.). Qualitative data will be gathered through 
questions together with an interview to elaborate 
on the participants’ answers. Also, observations in 
combination with audio recording will be done to 
enhance the overall validity of the study. 

Method
At least three sessions will be organised with 
three participants in each session. Participants will 
be recruited through approach at the TU/e. All 
participants will first have to consent to participate 
in the study. Then, the concept of Luxon is 
explained to them. 

To continue, every participant will be presented to a 
different scenario which they have to act out using 
the interface. 

To finish up the study, the participants are asked 
to fill in the questions and the User Experience 
Questionnaire. 

Expectations
I expect that the overall interface is considered 
clear. The authority within the interface is 
considered strict but positive. I also expect that 
the participants are willing to share the information 
they get from the system towards the others, and 
will take this information into consideration when 
the impact of the adjustment is perceived high 
enough. As far as the experience is concerned, I 
expect Luxon to score relatively higher on the items 
attractiveness, perspicuity and novelty.

(see appendices 15 7 16 for the complete study 
setup documents)
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11. Future Possibilities
Future iterations of Luxon should take into account 
the shared context more than has been done now. 

Right now, the shared aspects of the design are 
acquired by two things.

1.  The fact that the luminaire affects multiple 
people working under Luxon. 

2.  The authority factor in Luxon’s interface 
is designed to evoke social interaction. Mike or 
Nikki will tell the users what impact the lighting 
adjustments will have and what physiological 
effects are paired with those adjustments. 

The information provided by the system can be 
made more explicit by for example showing the 
input preferences on the luminaire’s shade or base 
instead of only on the interface.

Looking back at my initial research, it might also be 
interesting to implement air filtering in the design. 
When Luxon v2 is finished and tested, it can already 
be compliant with the standards the WELL Building 
Institute describes. However, if Luxon could be 
responsible for an office’s healthy lighting and air 
facility, it would kill two birds with one stone.
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12. Reflection
12.1 Personal Development Plan
Before starting this semester, I had never done 
a project all by myself. Because I see myself as 
a team player, I was slightly nervous starting 
this semester. I knew my own strengths and 
weaknesses quite well, so I had to use that 
knowledge to my advantage. 

At the beginning of the semester, I set myself the 
following goals for my Final Bachelor Project, as 
stated in my PDP: 

• I want to get more experience in coding and 
developing

• I want to implement my 3D modelling skills 
• I want to design a corporate identity for my 

product

Reflecting back on my Final Bachelor Project, I can 
say that I have achieved the first two goals I set 
myself. 

Coding & developing
As far as coding is concerned, I was able to make 
sense of multiple sensors during the project. I 
initially bought a lux sensor and an RGB sensor 
because I thought I would need those later in 
my project. I got the sensors working and got 
sensible values out of the sensors. However, they 
were never applied within my project, because I 
had to focus more on the interface of Luxon, as 
well as the interaction. For the turnable and slide 
potentiometer, I obtained the sensor values quite 
fast, which was convenient. Also, I was able to 
figure out the first steps within connecting my PC 
to the Philips Hue bulbs and use the available API. 
I needed some help with connecting Processing 
and Arduino to the Philips Hue bridge. I asked 
quite some questions about the inner workings of 
certain pieces of code, so it can be helpful for me in 
future projects. In the end, I was able to completely 
understand the code and edit it in a way that suited 
my needs.
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3D Modelling
Whenever I had an idea for the form of my design, 
I immediately started to sketch these ideas to get 
them down. To visualise them in a better way, I used 
3D modelling software. For me, the combination 
between sketching and 3D modelling works very 
well. I can be creative when sketching, but I can 
make it realistic by modelling the sketches, since I 
am still not comfortable enough with sketching only.

Corporate Identity
I cannot say I completely achieved this goal. I made 
a logo and an interface that use the same colour 
swatches. Although, I cannot consider that to be a 
corporate identity, because a corporate identity is 
much more than that. However, I do think that I have 
gained more experience and skills in using software 
such as Adobe Illustrator and Photoshop. Also, I 
learned to work with InVision, which was completely 
new to me before starting my Final Bachelor Project. 
I think that even though I did not quite reach this 
goal, my time was well invested elsewhere. 
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12.2 Project Reflection
Throughout this project I also learned a lot of other 
things that are worth mentioning, which were not 
already described in the report.

When designing shared systems, the interface 
is very important. After finishing my prototypes, I 
came to realise that I had been focussing a lot on 
the controls of the interface, rather than how to 
implement the interface in the complete design. 
The goal of the design was passed by doing so. 
I had disregarded the shared context by a fair 
amount, which I find incorrect in retrospect. I 
consider this to be a really valuable lesson in terms 
of interface and experience design.  

Another insightful lesson I gained during my 
project was the fact that making scenarios of 
my design can help a lot to find out whether the 
complete design makes sense or not. It helped me 
understand my own design better and let me think 
of better possibilities within the design. In this way, 
you get to know your own design. Also, you can find 
possible ‘leaks’ in your design, or just things that do 
not resemble your goal or design’s purpose. 

In terms of design processes, I have learned a lot 
about iteration design. Whenever an iteration is 
completed, feedback is needed in order to improve 
the design. I have noticed that whenever I was 
implementing this feedback, it was important to not 
dismiss my previous findings. I did not always kept 
in mind the goal I set myself, which is something I 
will definitely should be doing in my future projects. 
I was able to iterate my design multiple times, but 
I had to abandon several features of the design 
throughout the process. These features are still very 
interesting to look into in the future, but were not in 
the scope of this project. 

In the end, I was able to establish a product that 
represents my vision. I am pleased with the way 
my project turned out, but there is always room for 
improvement. I will take the experiences gained in 
this project with me going forward in the future. I 
think that I applied a lot of theoretical and practical 
knowledge into this project and worked incredibly 
hard to create what is now known as Luxon.
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