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Light is time’s swiftest traveler. Light allows us to see not only 
through our senses, but through our soul. It is a word that evokes 
a wide range of feelings within different people. To a philosopher, 
light is a metaphor for knowledge; to the scientist, it is the 
fundamental component of his or her work; and to a scenic artist, 
it is a tool to manipulate emotion. It has been defined by Maxwell 
and painted by Caravaggio. To the rest of us, who are sighted, it 
is the primary medium through which we acquire information. 
(Brandston, 2008, p19)

We all acknowledge the importance of light and shadow in our lives - light 
controls our biological clock, it provides us orientation, reveals architecture 
and space, it makes us feel secure or insecure, it provides information and most 
importantly, light enables us to see. Light enable us to see because to see is a 
process which relies in our vision for in a first phase, detect visible light which 
is then transmitted to our brain where the visual information is interpreted 
and analyzed. The Oxford dictionary defines to see as to perceive and to have 
the power of sight. To perceive is a dynamic process: to understand and 
interpret a stimulus - and it is a dynamic process as it involves knowledge and 
knowledge is not static. 

Jason Livingston reflects that sight is the most important of our five senses 
(Livingston, 2014) and argues it with scientific and cultural studies:

Sight gives us twice as much information about our surroundings 
than does hearing, which is our second most relied sense.

Around the world, in every culture, fear of darkness in one of the 
three most common fears. (Livingston, 2014, p47)

The first part of the reflection is of specific interest because it indicates that 
sight provide us significant means to connect with our world and people. One 
can also say that light is one of the most important mediums which provide us 
information and excites our brain. 

It is no surprise that light is one of the most important mediums used for 
communication: from creating a mood on a theatre piece to luminous signs on 
cross-roads, metro stations or companies signs, to artists using light as an art 

1. Introduction form.

We all acknowledge that light is everywhere and everyone has a certain 
knowledge about it. Presently however,, designing with light is still a mono 
disciplinary field left almost exclusively to light professionals. It is common 
practice in the industry to think about light integration in late phases of the 
design process: from architectural projects, exhibition and interior design 
to designing a new product. Being light a multidimensional design element 
(Hansen, 2014), designing with light demands new ways of collaboration 
where input from multiple perspectives and an holistic approach can generate 
new exploration, understanding, knowledge and successful projects.

A recent lighting design educational program suggests that the challenge lies 
in integrating research-based science of light and interactive media technology 
with creative thinking (Hansen, 2014). Hansen describes a procedural model 
which demonstrates how research traditions can be integrated in trans-
disciplinary (Meeth, 1978) practice. 

The model includes knowledge from different areas as lighting, media 
technology and architecture which is then applied in a new graduated program 
in Lighting Design at Aalborg University. 
 
This approach follows the trend of the emerging user-centered turn in design - 
well established literature points out that everyone has expertise of some kind 
and therefore inspires design (Koskinen, 2011).

The new educational program in Lighting Design includes a trans-disciplinary 
approach and having in mind that educational programs are often designed 
according to industry needs (Beckman, 2007), this might indicate that a shift 
in designing with light is already, or about to occur. 

This reflects a recurring theme across all the industry over the past years: a 
universal shift from mono-disciplinary to multi-disciplinary ways of working 
due to the demand for good service experiences. Moreover, a user-centered 
multi-disciplinary team tends to design better experiences because it can tackle 
a problem from multiple perspectives and because conducting research with 
potential clients ensures the team is addressing genuine needs (Koskinen, 
2011). 

INTRODUCTION
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In order to be able to work in a collaborative way there is a clear need then to 
understand if lighting design can encorporate a collaborative design process. 

This thesis intends then reflect if a particular collaborative design process can 
facilitate a suitable framework to work within lighting design. 

To do so, the thesis intends to analyse a suitable collaborative design studio 
and their design process.Yoke design studio was chosen as a focus case due to 
their collaborative and eclectic nature and because they use communication 
and storytelling as a tool to create experience driven installations. 

A theoretical framework will provide a base understanding of different lighting 
design processes, describe the studio’s design process and a select a method 
which supports the thesis goal. From this empirical base, the thesis uses a focus 
project to reflect on the design process, understand how light can be used as a 
communication tool and present thoughts about how light can influence our 
perception about a city. 

The thesis finalizes on the third chapter where an analyses about the outcome 
of the thesis and future work is described. 

To finalize, it seems essential to underline that despite the collaboration with 
a company, all the material presented in the thesis is developed exclusively by 
the author unless clearly stated.

INTRODUCTION
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The goal of this section is to provide a base understanding of the different areas 
present in the topic introduced before.

It starts by examining research about Lighting Design processes, an description 
of “real world” example of a company working under these premises and 
present a suitable method method to conduct the study.

The following section describes relevant Lighting Design processes in order 
to achieve a better understanding of the steps that a typical lighting design 
project takes. Several approaches are presented and the section finalizes with a 
summary on which the processes are compared and analyzed.

2. Theorectical framework Lam describes the lighting design process in three phases: 

• Lectures and field trips:  
This is an introductory phase which consists of establishing 
a common language with the client, provide insights to the 
design team and to achieve a consensus about the nature 
of the environment which will be the goal of the ensuing 
design process.  

• Programming:  
The design team should list in the program the activities and 
biological needs, as well their implications for the luminous 
environment for each space.  
This type of listing can then be used to generate 
performance criteria.  

• Schematic design: 
The physical form of a project begins to take shape and can 
be explored through the use of multiple mediums.  
Concepts, diagrams, luminaries selections, plans, 
calculations and other tests are performed at this stage.

Diagram 1 - Lighting Design process by Lam.

LECTURES AND FIELD 
TRIPS

<

Lectures

Field trips

PROGRAMMING

<

Objective/Goals

Verbal Program Statement

List activities and biological needs

Concept

Schematic Design

<

Luminaire selectionTests

Lighting plans

Drawings

Several lighting design processes and design approaches can be traced across 
the last century. Literature suggests that conventional approaches relied on 
the architect using an electrical engineer which would then apply the “lumen 
method“ in a space (Lam, 1977).  

William Lam influential work “Perception and Lighting as formgivers for 
Architecture” analyses the “lumen method” and suggests there is a need for 
a new process within lighting design: a process which acknowledges the 
existence of biological needs for environmental information. 

Lam describes a process where a close cooperation among the members 
of the design team at all stages is required and with more emphasis on the 
formulation and achievement of perceptual rather than numerical objectives 
(Lam, 1977). 

2.1 Lighting design processes

Calculations

Mockups

Visualizations

THEORECTICAL FRAMEWORK
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Brandston suggests that the lighting design process can be describe on three 
phases: Advance Planning Analysis, Schematic Design and Design Development, 
paralleled by client communication (Brandston, 2008) as seen on diag. 2. 

Each of the phases described by Brandston are characterized by the following 
thoughts:

• Advance Planning Analysis: 
This phase focus on the relationship between the user 
and his or her space. Objective and subjective analysis are 
performed and the client needs are identified.Brandston 
highlights that this is also an educational phase for both 
designer and user, and offers the opportunity to heighten 
each stakeholders awareness of lighting.  

• Schematic Design: 
The phase starts with a lighting comparison of all spaces and 
a visual hierarchy is composed.  
It focus then on the conceptual part of the project, criteria 
is established and the process ends when the design satisfies 
them. 

• Design Development: 
Here the focus shift towards the construction. Details are 
described and planned, followed by a close observation 
of the work in progress. This phase ends with a careful 
“Post-Occupancy” evaluation which can lead to on-site 
adjustments in order to satisfy the evaluation.

Recent literature offers detailed descriptions of the lighting design process. 
Jason Livingston defines the different phases of the lighting design process 
having as a base an architectural design process (Livingston, 2014).  
 
He divides the architectural design process in six phases: programming, 
schematic design, design development, construction documentation, bidding and 
construction administration. 

For each of these phases it’s defined the lighting designer role and outputs:

• Programming: 
Analyses and understanding of the owner needs for the 
building. The architect will normally go through this phase 
without a lighting designer.  

• Schematic design: 
The design team develops an or a set of ideas about how to 
meet the programming needs. The lighting designer gathers 
information from the owner, users, architect and interior 
designer to the use of the spaces.  
By the end of this phase the lighting designer provides the 
design team with a narrative and budget.  

• Design Development: 
Refinement of the design work on the schematic design 
phase.  
The lighting designer specifies fixtures to be used, 
arrangement, electrical and control devices, suggestions of 
modifications to the architectural or interior design that 
may improve the lighting.  

• Construction documentation: 
Drawings and specifications that contractor will use to bid. 
The lighting designer has fully complete the lighting plans. 

• Bidding: 
Consultancy services in order to reply to contractors 
questions and doubts.  

• Construction Administration: 
Inspection and revision of the work in progress.  
The lighting designer reviews luminaires submitted by the Diagram 2 - Lighting Design process by Brandston. 

source: Learning to see: a matter of light (Brandston, 2008)

THEORECTICAL FRAMEWORK
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contractors and performs site visits to inspect the work in 
progress, adjust light levels and instructing the maintenance 
staff.

A similar process it is described by Steffy in the book “Architectural Lighting 
Design”. Steffy also describes the phases of the lighting design process 
in parallel with the architectural design process though arguing that the 
process might not be linear and that some steps might be iterated or skipped 
depending on the project size (Steffy, 2002).  
 
The process is described in six steps: Project Specifics, Program, Schematic, 
Design Development, Contract Documents, Construction Administration. 
Variations of the design process may consist on only one phase: Design 
Development; or smaller versions of Programming and Schematic Design 
followed by Design Development. 
 

Diagram 3 - Lighting Design process by Jason Livingston.

Diagram 4 - Lighting Design process by Gary Steffy.
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The four lighting design processes presented cover a significant time span on 
the literature: from 1977 to 2014. Even tough the four share common phases 
and similar tasks along the process it seems clear that Lam’s and Brandstom 
processes present a different approach from the architectural based processes 
by Livingston and Steffy. Furthermore, both Brandstom and Lam defend that 
the first phase of the process, Introduction, is of relevant matter to achieve a 
common language with the client, which, when comparing to the architectural 
based processes present a significant different approach when starting a project. 

The Introduction phase seems to remain valid because there is still a need for 
establishing a common language. Particularly when considering the constant 
advances and updates in new electrical light sources, responsive media 
technologies, and intelligent and interactive lighting controls, on which a 
client is not obliged to follow. Leaving then that responsibility to the lighting 
designer of presenting them in order to the client understand new possibilities 
and opportunities which can improve the final outcome of a project.

William Lam thoughts about design has in mind biological needs for visual 
information presented, at the time, an alternative to the “lumen method” 
described by IES which according to Lam fails to satisfy many of the needs 
of their users (Lam, 1977). The fact that these thoughts are now included on 
Steffy’s design process, which is an IES publication, and on the other described 
processes indicates that Lam’s progressive take is now commonly accepted.  

Comparing both Brandston and Lam design process, it is evident that 
Brandston emphasizes evaluation steps - at the Schematic Design and at the 
end of the process on the Post-occupancy evaluation. 

At the Schematic design phase the evaluation step helps to verify that the 
proposed design fulfills to the design goals and a non successful evaluation 
introduces iterative steps on the design process making it then a nonlinear 
process. 

Similar steps are found on Steffy and Livingston processes. The Post-
occupancy evaluation provides useful insights on determining the extents to 
which the installed lighting design met the project goals and success.

The processes by Livingston and Steffy present extensive and relevant 

2.1.1. Summary information which seem of particular relevance in large scale projects. Steffy 
mentions possible variations of the design process according to the project size 
which is of particular relevance in order to achieve a flexible process which can 
reply to different project scopes. 

Nevertheless, it seems relevant that the designer can communicate, in a 
Introduction phase, to the clients that different approaches to the design 
process can lead to different outputs. 

Comparing both, is relevant to notice that Steffy process includes an earlier 
phase, Project Specifics, which has a goal to understand the extent of the 
project. Here important initial steps for the project are defined and researched. 
A compacted version regarding communication with the client, as at the 
Introduction phase in Lam and Brandstom processes, is included at this step. 

Livingston, Steffy and Brandstom processes present at least one phase which 
concerns with the on-site implementation. Here the three include field visits 
in order to assure that the proposed design is well implemented and to make 
adjustments on the design, targeting or adjusting light levels.  

THEORECTICAL FRAMEWORK
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This section will describe and analyze YOKE, their history, motivations and 
design process. It has been written based on interviews and material provided 
by studio.

YOKE was founded in 2008 with the objective of being a company specialized 
in interaction design and new technologies. Originally, YOKE work focus on 
exhibition design using digital means for storytelling. This is still their primary 
business: helping museums, exhibition centers and companies communicating 
stories by mixing the digital and the analog world in order to deliver engaging 
experiences. It works in close collaboration with managers, curators, designers 
and analysts to make sure that the experience will fit the context. 

2015 was of particular importance for the studio due to the number and 
size of the projects that the YOKE start to work with. The demand lead to 

2.2. YOKE the need of hiring more people and the studio went from eight to nineteen 
employees. Nowadays the studio employees a mix of interaction designers, 
coders, graphic designers, spatial designers, lighting designers, project 
managers and digital designers. YOKE offers a variety of services: concept 
development, interaction design, spatial design, lighting design, sound design, 
software development, hardware development, graphic design, UX design, 
animation and 3D modeling.

YOKE is now more than a interaction design studio and works now with a 
set of tools to deliver a complete solution. Nevertheless, YOKE communicates 
stories.

Fig 3 - Trailerpark festival - source 
YOKE ApS

Fig 1 - Den Blå Planet - source: YOKE ApS Fig 2 - Dandelion - V&A muse-
um - source: YOKE ApS

Fig 4 - Viking ship museum - source: YOKE ApS

As previously mentioned, last year introduced a big transformation at the 
studio and their design process currently being re-designed in order to reply to 
their new needs.  
 
YOKE starts by mentioning that their design process is not systematized 
and linear and it changes according with the type of the project and it’s 
needs. Possible variations of the process might include smaller versions of the 
different phases or ultimately being only one of the phases. The client and 
possible partners are involved across the different phases in order to reach 
agreements and evolve to the following phases. 

YOKE describes their design process in 6 phases: Introduction, Concept, Design, 
Development, Implementation and Evaluation. Depending on the nature of 
the project each of the phases might have different outputs and different time 
spans. 

• Introduction:  
This is an introductory phase which consists on two different 
steps: external and internal. 
The external step consists on a dialog with the client in order to 
understand their problems, needs and establishing a common 
language in order to understand the nature of the project. 
The internal step consists on preparing a brief, a schedule and 
setting up a team which will tackle the brief. 

2.2.1. Design process

THEORECTICAL FRAMEWORK
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also include in-house custom made solutions like software, 
hardware or even structures depending on the resources and 
expertise present at the studio and also depending on a evaluation 
about feasibility, budget and quality.At this phase the testing step 
might be performed on different ways depending on the client 
needs. It can be based on user tests or evaluations performed by 
the client and the team behind the project. Depending on the 
results of the testing step the process can transit back to the design 
phase in order to reply to new problems. 

• Implementation: 
This phase is when the on-site construction takes place. The first 
step starts still within the studio with the logistics step where is 
planned the schedule and how to proceed with the on site setup. 
Here yoke might also work in collaboration with several mounting 
partners. Once the setup is installed on site testing might take 
place the testing procedure take similar approaches to the ones 
described on the previous development phase.This phase normally 
ends with the official product delivery to the client.  

• Evaluation: 
Once a project is delivered the studio always performs an 
evaluation phase, both internally and externally. The external 
evaluation is normally performed in collaboration with the client. 
The client might provide insights about the level of success of the 
project and pin points possible improvements not only about the 
project but also about the process which they had with the studio. 
Internal evaluations are performed with the team behind the 
project. Feedback from the client is given and it’s discussed how 
did the project went and possible suggestions about improvements 
on different steps might be discussed.

• Concept: 
After the introduction phase, the concept phase begins. This phase 
is where an actual concept is developed based on a research of 
the needs, problems or vision a company or museum has. Here 
normal steps of the process include research, ideation, concept 
description and visualizations and after depending on the kind of 
project, an iterative process might start where the client analysis 
the concept and presents feedback. This phase normally ends with 
a detailed concept description document which accepted by the 
client. 

• Design: 
At this phase, the design related works begins. Here detailed 
wireframes, graphics, user flow, interactions, drawings, 
specifications, plans and prototypes start to be implemented 
according to the detailed concept description. Depending on the 
kind, size and needs of the project prototypes and testing might be 
included. At this point certain issues might be revealed and that 
can lead the process back to the concept phase in order to realize 
adjustments to the detailed concept description with collaboration 
with the external stakeholders. 

• Development: 
Once a project arrives to this phase the concept has been shaped 
both by the client and the studio. In normal conditions the 
concept is then fixed and the studio starts to work on developing 
the final content of the project. The content might include prints, 
structures, hardware (both IT related and object related) and 
software. This phase can be done in collaboration with external 
collaborators like carpenters or printing companies but it might 

Diagram 5 - YOKE’s design process

INTRODUCTION

Internal

CONCEPT

<

DESIGN

<

IMPLEMENTATION

<

External

EVALUATION

Concept Description

Client feedback

Detailed concept description

Design

DEVELOPMENT

<

Software
Hardware

TestingTesting
Design Content

On site setup

Product delivered

Logistics

Testing
External

Internal

Prototyping

Research

Ideation

< <

THEORECTICAL FRAMEWORK



10

The studio describes themselves as being a multidisciplinary team working in 
a multidisciplinary way during the process to achieve successful outputs. In 
their view, multidisciplinarity it’s present when seeing the wide range of skills 
present at the studio, due to the “nature of the projects which involves and 
always requires more than one discipline” and because multidisciplinarity is 
present along the several phases of the design process - from Introduction to 
Evaluation.

On their ideal process, a team would be assigned to a project at the 
Introduction phase and participate on all the different phases until a project 
is finished. It is important to mention that in some phases some employees 
would have different work loads depending on their background. Nevertheless, 
YOKE affirms that a team can change along the process depending on the 
project needs.

Once a project arrives to the studio a team is selected according to the 
following parameters:

• Project specifics: 
According with the project scope, a team is selected in order 
to achieve the best outcome. One is selected to a project 
according with his profile. 

• Resources: 
Concerning with availability and personality .  
 
Availability: One might be relevant to participate on a 
project but he//she will be part of it depending he//she is 
available at a given moment or not. This might also be true 
the other way around. 
 
Personality: Depending on each one’s personality and 
demands of the project.

2.2.2. Collaboration at YOKE

THEORECTICAL FRAMEWORK
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Two different paradigms for design methodology represent two different 
ways of seeing the world - positivism and constructionism (Dorst, 1995) as 
described by Eide:

Basic beliefs in the positivist paradigm are that the world is external, 
the observer is independent, and science is value-free; a researcher 
should focus on facts, look for fundamental laws, reduce phenomena 
to elements, and test formulated hypothesis; preferred methods are 
operationalising, measuring, and taking large samples. Basic beliefs in 
the constructivist paradigm are that the world is socially constructed, 
the observer is part of the observed, and science is driven by human 
interests; a researcher should focus on meanings, try to understand, 
look at totality, and inductively develop ideas; preferred methods are 
establishing different views on phenomena and investigating small 
samples in depth. (Reymen,2001, p20) after (Eide, 1997)

Dorst identifies two paradigms for describing design which are based on the 
two different ways of seeing the world: rational problem solving (Simon, 
1969) and reflective practice (Schön, 1983) and describes them:

In the paradigm of rational problem solving, design is seen as a 
rational search process: The design problem defines the ‘problem space’ 
that has to be surveyed in search of a ‘satisfying’ design solution. 
Seeing design as a rational problem-solving process entails adopting 
a positivist view of science, taking natural sciences like physics as 
the model for a science of design. There is a strong emphasis on the 
rigour of design research: ‘Objective’ observation and logical analysis 
should lead to general, formal models of the design process. Simon 
quotes ‘hard’ models and methods, as are used in optimization, as 
prime examples of what a real science of design could and should be. 
In the reflective-practice paradigm, design is described as an activity 
involving reflective practice. This constructivist theory is a reaction to 
the problem- solving approach, specifically made to address some of the 
shortcomings that Schön perceived in mainstream design methodology. 
Schön particularly objects to training programmes for design that 
are defined in terms of generalities about design processes. He stresses 
the uniqueness of every design problem, and identifies the core skill 
of designers as their ability to determine how every single problem 

2.3. Defining a method should be approached. Schön calls this the essence, ‘the artistry’ of 
design practice, and finds it unacceptable that this cannot be described 
in the prevalent analytical framework. To describe the tackling of 
fundamentally unique problems, Schön proposes an alternative 
epistemology of design practice, which describes design as ‘reflective 
conversation with the situation’. His view on design research is 
modeled in accordance with the social sciences. (Dorst, 1997, p204)

Furthermore, she states that the rational problem solving paradigm is based 
upon positivistic epistemology, and the paradigm of reflective action is 
phenomenological in nature (Dorst, 1997). 

Positivism claims that a person lives in an objective world which can be 
known by interpreting data and by studying it dispassionately while in 
phenomenology the person is not static, but an emotive social being with a 
history and an environment which heavily influences the person’s construction 
of reality (Dorst, 1997).  

In order to define my future work there was a need to choose a suitable 
methodology. In her study Dorst states that the choice of an appropriate 
methodology depends on three main factors: the goals of research, the objects 
of study and the subject. The decision of whether a part of design activity will 
involve objective (e.g. problem solving) or subjective (e.g. reflective practice) 
interpretation rests with the designer working on the design task (Dorst, 
1997).  

Having in mind that the studio has already a design process where several 
design fields can relate to it and successfully produce outputs it is consistent 
to think that the process could also facilitate the needs of a lighting process. 
Therefore, the constructivist paradigm, and the reflective-practice paradigm 
in particular, gives an opportunity to use the existing design process, using a 
relevant lighting project, and on a posterior phase reflect if the process also 
supports the lighting design process needs while providing a framework which 
can lead to improvements in the process. Furthermore, as the thesis is done in 
collaboration with a company one might expect that such company would be 
reluctant to try  a new design process.

THEORECTICAL FRAMEWORKTHEORECTICAL FRAMEWORK
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As described previously, the design reflective practice was introduced by Schön 
as a reaction to the problem-solving approach. In his influential work The 
Reflective Practitioner, Schön aims to bring reflection into the centre of an 
understanding of what professionals do. 

Schön distinguished three types of reflection and explains them as follows 
(Reymen, 2003, p2) (followed by (Schön, 1983)):

• reflection-in-action is reflecting in the midst of an action 
without interrupting it. Designers sometimes think about 
what they are doing in the midst of performing an act. When 
performance leads to surprise (when something fails to meet our 
expectations), pleasant or unpleasant, designers may respond 
by reflection-in-action: by thinking about what they are doing 
while doing it, in such a way as to influence further doing. 

• reflection-on-action can take place after the fact in tranquility 
or designers can pause in the midst of the action to make a 
“stop-and-think”. In either case, the reflection has no direct 
connection to the present action. Designers can pause to think 
back over what they have done, exploring the understanding 
that they have brought to the handling of the task. 

• reflection-on-practice includes surfacing and criticising 
tacit understandings that have grown up around repetitive 
experiences of designing. Examples are becoming aware of 
having fallen into an unfortunate pattern of design behavior, 
such as “falling in love with an initial design idea.

As stated previously the aim is to accept YOKE’s design process and then 
reflect in it in order to suggest improvements. According with description of 
these types of reflection the thesis intends then to perform a reflection-on-
action analysis of the design process. 

Reflection-on-action can be defined as thinking about doing after doing, in 
such a way as to influence further doing. The goal of reflection-on-action 
may be evaluating past and current design situations in order to adjust next 
situations. (Reymen, 2003)

2.3.1 The reflective practice The practitioner allows himself to experience surprise, 
puzzlement, or confusion in a situation which he finds 
uncertain or unique. He reflects on the phenomenon before 
him, and on the prior understandings which have been implicit 
in his behaviour. He carries out an experiment which serves to 
generate both a new understanding of the phenomenon and a 
change in the situation. (Schön, 1983, p68)

Schön describes then a process which involves not only looking back to an 
event but also about looking forward, imagining future events and thinking 
about how the things we have experienced and thought can be applied in 
the future. It is therefore a three step process: looking back, analyzing it and 
generating new understanding for the future. 

When looking back one does not focus on a situation in isolation but we also 
take a step back in order to see it in the context of other events and learning 
which can influence the reflection. 

Reflection-on-action can be done answering question about the past like: 

• What were critical situations? 
• What were factors influencing critical situations? 
• Are the current design strategy and design methods appropriate 

for the problem? (Reymen, 2003, p6)

Reymen defines the scope of the activity of reflecting on action:

• Who?  
Reflection-on-action can be performed by individual designers 
and by the design team, possibly with the help of a facilitator. 

• When?  
At the beginning and or end of a design session, at the end of a 
design phase/milestone, or at the end of the design task. It can 
also take place when the team got stuck or when initiated by a 
facilitator. 

• How long?  
The duration of a reflection-on-action process may vary between 
about 15 minutes and some hours. (Reymen, 2003, p6)

THEORECTICAL FRAMEWORK
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Furthermore, Schön, states that reflecting is not dependent on a model 
or theory and therefore can proceed even in situation of uncertainty or 
uniqueness.

When someone reftects-in-action, he becomes a researcher in 
the practice context. He is not dependent on the categories of 
established theory and technique, but constructs a new theory 
of the unique case. His inquiry is not limited to a deliberation 
about means which depends on a prior agreement about ends. 
He does not keep means and ends separate, but defines them 
interactively as he frames a problematic situation. He does 
not separate thinking from doing, ratiocinating his way to a 
decision which he must later convert to action. Because his 
experimenting is a kind of action, implementation is built 
into his inquiry. Thus reflection-in-action can proceed, even in 
situations of uncertainty or uniqueness, because it is not bound 
by the dichotomies of Technical Rationality. (Schön, 1983, 
p68)

THEORECTICAL FRAMEWORK
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This chapter focuses on analyzing YOKE’s design process while using a 
relevant project which aims to use light for communication. 

The focus project consists of designing the lighting for a building facade 
located in Copenhagen - the Tycho Brahe Planetarium.

The project is then used as a basis to provide insights if YOKE’s design process 
facilitates a suitable framework to work with light by reflecting about the 
process. The structure of this chapter will follow the nomenclature described 
before when analyzing the studio design process.  

In order to get a better understanding and to facilitate a process which is easier 
to interpret and follow, reflections and suggestions are described in the end of 
each phase of YOKE’s design process.  

Due to the nature of the brief this part of the thesis also seeks to understand 
how light can be used to facilitate communication and deductions about 
possible roles which light might have on indviduals an the way they perceive 
the city are suggested.

The chapter ends when the needs of the brief are achieve.

1. Foreword

FOREWORD
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The Planetarium contacted YOKE to schedule a meeting in order to talk about 
a possible collaboration on future projects. Jesper Harding (CEO) and Tobias 
Ebsen (Interaction Designer) established the first contact with the client. 

At the meeting the Planetarium invited YOKE to develop a concept for the 
lighting design of the building’s facade. Guidelines were discussed and the 
following meeting was scheduled where the concept would be presented.

2.1 External After the first contact with the client was established, an internal meeting 
at YOKE took place. Here a introduction of the task was given and it was 
decided that I would take the lead on the project having Tobias Ebsen and 
Rune Brink (Concept developer & Designer) available for possible brainstorm 
sessions and technical advices. 

The objective of the project is to create a lighting design through the use of 
media technology, human, conceptual and functional considerations in a 
given context - the facade of a landmark building located in Copenhagen - the 
Tycho Brahe Planetarium. 

The museum intends to communicate and transform, through the use of light, 
the way the building is perceived by individuals during night time.

The following summary of client’s needs and tasks were communicated:

• Design guidelines (brief ):
- The building breathes in the darkness.
- Must be alive and show respect for the surroundings.
- Eye-catching.
- Visible from a distance.
- Includes a communicative layer which can work in an 
educational way relating to the museum content.
- “It does not have to be a Rolls Royce to begin with. It 
must be a small reliable electric car.”
- Estimated budget: 150000dkk

• Tasks:
- The project is divided into two parts: facade facing 
Gammel Kongevej and the facade facing the lakes - maybe 
starting with the facade towards Gammel Kongevej.
- Concept description.
- Exploration and visualization of different possibilities 
using light.
- Budget estimation.

2.2 Internal2 Introduction

INTRODUCTION
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While the tasks listed by the studio were clear and objective it seems valid to 
conclude that, in regards to light, a common language with the client was 
not established when compared to the design processes presented before. 
The design guidelines provided were very short, imprecise and gave very few 
insights about the client’s expectations. There were troubles interpreting the 
brief and measuring the client’s expectations. Some questions that puzzled me 
after receiving the brief:
 

• What does it mean to “breathe in the darkness“?
• “Alive” means to be dynamic, interactive or its related to 

movement and intensity?
• Should I create a concept which only relates to one side of 

the building?
• How can I make sure that future lighting layers can fit the 

concept YOKE is about to propose? 
• What does the client understands by “eye-catching“? 

Improvements in this part of the process can be related to the theory presented 
by Lam and Brandston. There is a need for a more inclusive introduction step 
between designers and the stakeholders, a step which works as an education 
for both and which can heighten their understanding about light, the project 
and its needs.

Even though it seems valid to assume that the inclusion of a new step at this 
stage leads to a longer process, it’s also valid to argue that adding an extra step 
in this phase between the team assigned to tackle the project and the client can 
help avoid an iteration step in the next phase, Concept, where the team starts 

2.3 Reflections and suggestions to work on developing a concept which is iterated until the client provides 
positive feedback. Collaborative design is important as a way to involve all 
design actors and stakeholders directly and actively, so that the design can 
better address and affect their values and expectations. (Sebastian, 2007)

However, the benefits of adding this extra step go further than understanding 
and balancing expectations - creating a collaborative environment between 
the client and the team behind the project creates a process where the client is 
engaged in the process and aware of what is about to be created and therefore, 
providing a strong basis for the project to proceed and not being terminated at 
an early stage.

Therefore its suggest that this phase ends with an optional workshop step 
between the team assigned to the project, the client and other actors. The 
workshop step aims to create the following outputs:   

• Create a common language.
• Clarify possible doubts about the brief.
• Engage the client in the process.
• Translate the brief into a set of visual experiences instead of 

being merely words. 
• Point out to the design team the degree of difficulty and 

challenges that the project presents.
 
These outputs can work as flexible guidelines and they can be re-adjusted 
according project needs. 
Regarding the project, it was decided that YOKE was delivering a holistic 
approach to the building, meaning that the concept would consist not 
on one single lighting element but a complete solution for the building 
while providing a flexible approach in order to give the client the option to 
implement single elements.
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3.1 Research

The Tycho Brahe Planetarium is a private institution located in the 
neighborhood of Vesterbro in Copenhagen, which aims to raise awareness of 
the scientific world-view and about astronomy in particular. It was design by 
the Danish architect Knud Munk and opened its doors on November first of 
1989. 

Its existence is closely related to Bodil and Helge Pedersens life. In 1980 they 
experienced a solar eclipse in Kenya and this inspired them to create a place 
in Denmark where people could experience the beauty of the starry sky and 
obtain knowledge about astronomy. The couple provided a financial basis 
for the project by donating 50 million kroner to the Urania fund in order to 
realize their dream and build a planetarium. 

The building was named after the most know Danish astronomer - Tycho 
Brahe. Once it opened its doors one could experience the starry sky under a 
1000sqm canvas on the dome shaped theater. A Carl Zeiss projector displaying 
more than 4000 stars provided the experience Bodil and Helge envisioned. 
Nowadays one can still experience the starry sky at the dome room and also 
the two exhibitions located at the ground floor: The Active Universe and Space 
Mission.

Since its opening the planetarium became major tourist attraction in 
Copenhagen.

3.1.1 About Tycho Brahe Planetarium

Tycho Brahe was a Danish astronomer living during the 16th century and 
was described has being the first competent mind in modern astronomy to 
feel ardently the passion for exact empirical facts (Edwin, 1954). His work 
presented accurate and comprehensive observations of stellar and planetary 
positions. 

3.1.2 About Tycho Brahe

Tycho was one of the last great naked eye astronomers working without 
tools for his observations.  Even though some of his theories were discarded 
soon after his death his work is described as an essential contribution to the 
scientific revolution. Moon, Planets, Comets and the Sun were important 
subjects on most of Tycho’s work.

To this day Tycho is recognized as one of the great astronomers in history and 
several tributes were payed to him: Lunar and Mars craters named in is honor, 
the bright supernova is know as the Tycho’s nova and the planetarium in 
Copenhagen is also named after him.

The Oxford Dictionary defines medium as a mean by which something is 
communicated or expressed.

Communication is used and present in all societies across the world which 
suggests that communication is a vital part of our life. Understanding what 
communication means helps us not only to make sense of our life experiences 
but also in understanding people, media, events and the world around us 
(Leeuwis, 2004). 

In Ludwig Wittgenstein influential work Tractatus Logico-Philosophicus an 
attempt to acquire an understanding of how language works is suggested 
(Silby, 2007). Wittgenstein states that:

• We make to ourselves pictures of facts (Wittgenstein, 1994, p16)
• The picture is a fact (Wittgenstein, 1994, p16)  
• The logical picture can depict the world. (Wittgenstein, 1994, p18)

The main claim behind his work seem to be that thoughts, or words, are 
pictures of how things are in the world and that the function of language is to 
picture reality (Silby, 2007). 

Even though Wittgenstein complemented this theory later on his life it’s 
curious to think about what is suggested on Tractatus especially when 
considering the way design fields presents and explains concepts and ideas 
to their clients. Don’t we all create illustrations, renders, collages, pictures to 
better communicate what we mean to a client? 

3.1.3 Thoughts on using light as a medium

3 Concept

CONCEPT
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Wittgenstein’s theory is relevant because it indicates that we constantly try to 
picture, to relate to things we see in the world. Light enables us to see and to 
relate to things we see, requires the ability to notice things, i.e. observation.  

During the day, and before the discovery of artificial light, one was able to 
observe, to see and create pictures due to the presence of light provided by 
a natural resource: the sun. Because we are constantly observing nature or 
through it, nature can provide an enormous source of inspiration for using 
light as a medium. 

Nature provides not only a source of inspiration but also a common language 
that people can understand and relate to (Clausen, 2009). A non-verbal 
language, without defined rules; a language which is not taught but built 
intrinsically in each one of us along our life via emotional and sensory 
stimulation.  

Art as the field of the visible has, as painting shows, always been 
tied to the universe of light. For this reason, light is one of the 
really major themes in painting. (Weibel, 2006, p90)

Across history, several great painters were able to communicate different details 
of their work because they mastered observation of light in nature.  DaVinci, 
Rembrandt, Joseph Wright of Derby or Hammershøi were eximious observers 
of it and were able to translate into the canvas pictures which communicated 
several details like time, location, mood, weather, season of the year or 
surroundings. 

Olafur Eliasson is also a careful observer of light in nature. It seems relevant to 
consider why many of his works are able to communicate and create feelings 
within a broad audience. Works like The Weather Project or Beauty represent 
very well the use of this non-verbal language that is present around us and 
which can provide a common emotional connection when carefully observed. 

A walk through a maze of uniformly lighted, monotonous 
corridors will induce a museum fatigue in even the most 
enthusiastic art lover. (Brandston, 2008, p61)

During my internship, on the 3rd semester of the master of Lighting Design, 
there was a need to create the lighting for the new exhibition “The King’s 
Forest“ at the Danish Museum of Hunting and Forestry. The room’s spatial 
design was conceived to replicate the feeling of being at the forest. 

Fig. 5 - The weather project by Olafur Eliasson
source: http://www.tate.org.uk/whats-on/exhibition/unilever-series-olafur-eliasson-weather-project/
olafur-eliasson-weather-project

Fig. 6 - Beauty by Olafur Eliasson
source: http://olafureliasson.net/archive/artwork/WEK101824/beauty

CONCEPT
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The goal was to challenge the traditional “passive“ approaches of lighting in 
exhibition spaces by taking an important and active role of the exhibition 
which could enhance the guest’s experience. 

In order to understand how the exhibition could replicate the feeling of being 
at the forest a field trip to the “King’s Forest” - in Store Dyrehave - allowed 
to observe, analyse and document different characteristics about how light 
is perceived at the forest and how could it be translated it into the design 
proposal in order to enhance the guests experience. It was noticed that by 
selecting specific qualities of light the exhibition could communicate to the 
user a particular time of the day and enhance his feeling of being in a specific 
place. 

Going back to Wittgenstein’s reflection and analyzing the world of visual arts, 
e.g. Sonia’s Delaunay work as seen on figure 8, one can also conclude that the 
human brain can picture things that go beyond observation. Pictures created 
by us, humans, which can represent different levels of understanding in 
communication. Some may create pictures which are easy to understand while 
some others may create more abstract pictures, which are harder to extract 
meaning from, but still communicate something.

The ability to form a picture in our mind of something that we have not seen 
nor experienced is known as imagination (Oxford Dictionary). From the 
moment we are able to use a medium to translate the mental picture into the 
real world it becomes explicit, can be seen and experienced by other people. 
Imagination can therefore create communication.

Intersections, a work developed in early 2016 while being working part time 
at YOKE explores this field. The brief consisted on transforming a space, 
which is normally used and perceived as an exhibition space at Tycho Brahe 
Planetarium, through the use of light. 

This space would work as a transition room where guests would dwell 
before entering the space where the concert was happening. During normal 
circumstances the room presented a lot of visual information - from spaceships 
and meteorites hanging on the ceiling, scenical pieces standing on the floor 
and informative content on the walls. 

It was imagined that light could transform the space by revealing and hiding 
parts of this information at a certain time. This effect would be achieved 
by creating kinetic “walls” of light that would reveal vertical and horizontal 
sections of the architecture of the space.

Fig. 8 - Sonia Delaunay - Rhythm Colour no
source: http://www.artfund.org/assets/what-to-see/exhibi-
tions/2015/Sonia%20Delaunay/Delaunay_6_main.jpg

Fig. 7 - The King’s Forest at the Danish Museum of Hunting and Forestry
source: YOKE ApS
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After being able to communicate the imagined situation most of the developed 
work consisted on exploring how to achieve the desired effect by using light.

A third possibility for using light as a medium can be extracted if we merge 
realities by creating pictures which contain both observed and imagined 
content. Merging the two fields allows then to create pictures, designs, which 
can possibly relate to a broad audience while, at the same time, creating new 
interpretations with its own intrinsic harmony and beauty which are fostered 
by imagination. 

“Light creates magic. Through optical manipilation it can 
produce a wide range of visual effects.“ (Innes, 2005, p202)

It is aknowledge that exploring light with different materials can produce 
visual effects which might not be observed in nature nor directly created 
by our imagination. Even though one might not be sure of the underlined 
messagee these effects might be communicate a more abstract concept or 
trigger an emotional response.

In conclusion, observation, imagination and exploration can enact non-verbal 
communication through the use of light.

Fig 10 - Intersections at Frost Festival 2016
source: YOKE ApS

Fig 9 - Intersections at Frost Festival 2016
source: YOKE ApS
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We live in a time where society is in constant change, and the city 
environment resembles our change in a physical an way. This section will take 
a closer look at the theory of the American urban planner Kevin Lynch and his 
thoughts on the way we perceive cities.

Lynch says that a city is a construction of space, a thing perceived only in 
the course of long spans of time (Lynch,1960). He states that the generalized 
mental picture of the exterior physical world is held by an individual by the 
process of way-finding and that an image is the product both of immediate 
sensation of memory of past experience, and it is used to interpret information 
and to guide action (Lynch, 1960).

Lynch points out that a workable image requires first the identification of an 
object, which implies its distinction from other things, its recognition as a 
separable entity. The object must have some meaning for the observer, whether 
practical or emotional and that a image should be communicable to other 
individuals (Lynch, 1960). Furthermore, a good environmental image gives 
its possessor an important sense of emotional security or satisfaction. (Lynch, 
1960)

We live in a visual age in which the image of architecture is 
part of its function. Light plays a key role in creating image. 
By day, the way in which natural light projects the visual 
qualities of the external and internal realm creates identity 
and character. After dark, artificial lighting ca be carefully 
controlled to create a different interpretation. The daytime and 
night-time images of the architecture may therefore remain 
separate and distinct. Light also has its own image. (Innes, 
2005, p195)

I share Innes observation and believe that light can play a key role in creating 
the image that Lynch talks. During the day, natural light allows us to 
understand the environment and create images which allows us to navigate 
through the city. 

But during night time this image can be perceived in a different way, due 
to the lack of light, and it can trigger us to understand the same place in 

2.1.4 Thoughts about the city and the role of light different ways - either due to the lack of light and therefore not creating good 
environmental images and sense of security or also due to the other factors as 
stated by Innes. 

Light can create a positive memory - but it can also disfigure 
and destroy. Association with life, health and goodness manifest 
themselves as positive properties but light can also create glare, 
distortion and physical discomfort. As well as symbolizing life 
on earth it also represents a visible form of man’s pollution and 
waste of finite natural resources (Innes, 2005, p195)

In this regard, electrical light can then be used as a transformational design 
tool to influence the way we perceive a certain place during night time and 
facilitate a process for creating good environmental images on individuals. 

CONCEPT
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The Planetarium is located in the neighborhood of Vesterbro in Copenhagen 
but due to its position at the edge of this district makes its location very 
peculiar. The building is also located in one of the most important arteries in 
the city: Gammel Kongevej.

As seen in fig. 11 within a distance of 200m one can jump from being in the 
center of Copenhagen (grey), to inner Vesterbro (red) and to the enclave of 
Frederiksberg (green). Each one of these areas are characterized and perceived 
by individuals living in the city in different ways. 

Due to its location the buildings surrounding the Planetarium are very eclectic 
- both related to its function and looks. 

The buildings located towards Vesterbro and Frederiksberg assume their 
residential role in different ways. The dominant typology is for the buildings 
located towards Vesterbro are  block structure while the buildings towards 
Frederiksberg assume a more fragmented typology.  Around the Planetarium, 
two buildings assume a relevant role in the Copenhagen’s skyline: Scandic 
hotel and the Coda building. Even though they have different functions both 
share a similar feature: high towers.

Planetarium’s surroundings are characterized by the presence of St. Jørgens 
lake - a long re-creative urban strech of green area. Individuals use the greens 
all year round - from physical exercise, walks, social activities or leisure. 
It’s a prime area both during winter and summer. Furthermore, due to the 
building’s physical attributes its stairs facing the lake are a popular spot during 
summer for socializing while watching the sunset. 

This area is then characterized for its calm and relaxing attitude when 
compared to Gammel Kongevej. During the night the general mood is calm 
and peaceful.

Important to emphasize that the Planetarium has no immediate neighboring 
buildings. The closest buildings are located across the road.

2.1.5 Location and surroundings

Fig 11 - The neighborhood - Planetarium represented 
with the black colour.

Fig 12 - The buildings around the Planetarium

Fig 13 - The greens.
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The building has some unique physical attributes when compared with the 
buildings around it. 

The facades are marked by decorative use of bricks of different colors. Towards 
St. Jørgens lake the planetarium stands out due to its chamfered cylindrical 
building with a decorative pattern made of glazed tiles. The roof is made of 
copper. On this side of the building a glass facade where restaurant Cassiopeia 
is located, extends the building..

The ground floor building facing Gammel Kongevej is characterized by the 
horizontal lines made of yellow and brown bricks. This part of the building 
is also characterized by its windows cutouts framed by concrete sills. Between 
the ground-floor building and the cylinder building a curved copper-glazed 
structure composed by an interplay of curved with different heights and 
depths.

2.1.6 The building

Fig. 14 - The most relevant materials of the building exterior. source: 
source: http://www.arkitekturbilleder.dk/bygning-Tycho-Brahe-Planetariet-7

Fig. 15 - Tycho Brahe Planetarium facing the lakes.
source: http://ellitsgaards-plastikkirurgi.dk/wpvene/wp-content/uploads/2013/01/Foto-0.jpg

Fig. 16 - Tycho Brahe Planetarium facing Gammel Kongevej.
source: http://www.panoramio.com/photo/82379291
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During night time the building disappears with the darkness of the sky. 

The facade towards the lakes is almost unperceivable - one only sees that the 
building is there due to the lights illuminating the stairs around the building 
and due to the light from Cassiopeia restaurant.  The mood around the lakes is 
calm and peaceful and characterized by its low light levels.

The facade towards Gl. Kongevej presents the attributes as the one facing the 
lake. The groundfloor building receives some indirect light coming from the 
street lights while the copper structure and the cylinder are almost impossible 
to see. 

One can not perceive also where the entrances of the building and restaurant 
are located due to the lack of light for way-finding.

Based on interviews performed during the fieldtrip to individuals transiting 
on the street one important detail was transmitted - the light levels next to 
the ground floor building towards Gl. Kongevej are very low making people 
feel insecure especially next to the stairs to the lake. This might be related to 
fact that the street light does not reach to the building walls due to the large 
sidewalks around the building.

2.1.7 Existing conditions

On the facade facing Gl. Kongevej it seems possible to mount fixtures on 
the floor and on the ceiling of the ground-floor building. Avoiding then of 
mounting fixtures on the building itself or in poles. There is also the possibility 
of mounting fixtures on the gaps of the copper structure.

On the facade facing the lakes its possible to mount fixtures on the same 
conditions for the ground floor building and copper structure. 

As there is a waterfront next to the stairs of the building and due to it being a 
popular location during the summer time, there is no possibility for mounting 
light poles on this side. The only mounting possibilities are on the sidewalk 
around the cylinder and on the roof.

2.1.8 Possible fixture locations

Fig. 17 - Present conditions - facade towards the lakes.

Fig. 18 - Present conditions - facade towards Gammel Kongevej.
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In order to understand from which parts of Copenhagen the building is 
visible, an on-site field trip was performed. In this field trip it was documented 
from where it was possible to see the building during daytime.

As seen on the map on the right, fig. 19, the building (red) is perceived by 
individuals in two different ways and with different distance ranges.

The facade towards Vesterbro is visible from the intersection of Trommesalen 
and Gl. Kongevej and it’s visibility ends on the intersection of Gl. Kongevej 
with Bagerstræde as seen on the map with the blue color. 

The facade towards the lakes can be seen from wide distance, covering a 
substantial part of the city. From the border of Vesterbro with Frederiksberg to 
Nørrebro as seen in the map with the green color.  

Complementing the previous thoughts on understanding the city, Lynch 
defines the contents of the city which can be referable to physical forms as 
paths, edges, districts, nodes and landmarks (Lynch, 1960).

He defines landmarks as a rather simple physical object - building, sign, store 
or mountain which is typically seen from many angles and distances, over the 
tops off smaller elements, and used as radial references. (Lynch, 1960)

Due to the wide distances ranges that the building is visible and due to its 
unique forms it’s coherent to say that the Planetarium can be recognized as a 
landmark on the way we understand the city as seen in fig. 19. 

Nevertheless, individuals might only perceive it as a landmark during day time 
because, as analyzed previously, the building is not seen during the night and 
therefore it makes it harder to communicate it to other individuals, which, 
according to Lynch, is a crucial parameter to create images of the city.

2.1.9 The building and the city

Fig. 19 - Visible locations of the Planetarium facade towards the lakes (in green), and visi-
ble locations of the facade towards Gl. Kongevej (blue).
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As previously analyzed the Planetarium can be considered a landmark because 
it is seen from a wide variety of angles and distances in the city and due to 
its unique form. Concerning the subject of lighting up a landmark, I share 
the same opinion as Brandston. He states that landmark buildings should be 
lit uniquely to make them visible and develop a unique character in order to 
be easily recognizable by individuals making them a part of the way finding 
solution in a city. (Brandston, 2008)

Lighting can be used to interpret the relationship of masses, 
planes, and building detail. Manipulating the introduction of 
light onto each of these elements can emphasize or redefine the 
buildings appearance. (Moyer, 2013, p297)

When considering lighting a building a lighting designer should be aware that 
by introducing light he can change the appearance of a building. Therefore, 
one should do a careful analysis the architectural features of the building in 
order to determine a visual hierarchy. 

But not only the light can change the appearance of a building - installing 
unappropriated fixtures to the structure might change its looks during the day.  

The design should also acknowledge human biological needs regarding safety, 
orientation or way-finding (Lam, 1977). Therefore individuals should be able 
to recognize areas like the entrance, stairs or special functional areas. Special 
concerns about focus arises when lighting up a building next to roads - it’s 
important to acknowledge that one should be able to recognize the landmark 
without taking complete focus of the main task: driving. 

Outdoor lighting has also affects residents - light might be perceived as 
obtrusive particularly when the light enters rooms of dwellings which are 
normally dark and direct view of bright luminaires might cause annoyance, 
distraction or discomfort (CIE, 2003). Another relevant effect is related with 
the natural environment - one of the Planetarium facades faces a lake where 
the presence of birds is known. Outdoor lighting might have an impact on 
their presence (CIE, 2003).

All in all, landmark buildings ought to be lit in a unique way while 
acknowledging human biological needs, dwellers and respecting the 
neighborhood environment.

2.1.10 Thoughts about lighting a landmark

Based on the previous analyses and on the client needs the following design 
guidelines were extrapolated: 

• The building becomes part of the way-finding solution due 
to its unique character, making it easily recognizable, and 
assumes its role of being a landmark during the night time.  

• The proposal creates a scene that provides a safer, more 
inviting, attractive, appropriate and positive image for the 
community adding value to the Planetarium.  

• The solution is able to communicate educational content, 
satisfying the client needs, while respecting the Planetarium 
surroundings and the overall image of the building. 

• In addition to the guidelines presented above, the aim is to 
develop a design which is non-destructive to the building 
and its value.

These guidelines are used to identify goals to provide a framework for 
development of a design proposal which addresses genuine needs.

2.1.11 Goals
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3.2 Concept description

In a general way, the building is divided in three vertical sections: the ground 
floor, copper structure and the cylinder.

This is particularly correct when seeing the building from Gl. Kongevej as 
seen in fig 20. Here the three sections are well defined and easy to distinguish. 
From the lake side, depending on the angle one sees the building, this visual 
hierarchy might be less evident than in the Gl. Kongevej side.

Due to the obvious differences, both in terms of mood and surroundings, the 
building was approached in two different ways: facade towards Gl. Kongevej 
and facade towards the lakes.

When observing the building in Gl. Kongevej two elements stand out: 
the copper and the cylinder layer. The copper layer due to the interplay of 
heights, depths and it’s curves. Whereas the cylinder layer brings attention 
to the eye mainly due to its dimensions and pattern. Furthermore, this side 
is characterized by it’s vibrant luminous surroundings and by short times to 
visualize the building. Typical journeys vary from 30 seconds by car and 5 to 
10min by walking.

The visual hierarchy for the facade towards Gl. Kongevej is then divided in 
three layers: ground-floor, copper structure and cylinder as seen in fig.20.

On the lake’s side the ground-floor layer is less perceived due to the presence 
of trees along the sidewalk and due to the Cassiopeia restaurant and it’s glass 
structure. The copper layer loses its visual importance and is not even be 
visible in some parts of the lake. 

Here, two elements stands out: the cylinder and its chambered roof. Due 
to the cylinder cut, the cylinder gives prominence to the roof as the most 
important visual element on the building. Its also the architectural element 
which is seen by individuals on longer distances due to its height and angle. 
The luminous environment around the lakes is characterized by low light 
intensities supporting the calm and relaxed mood experienced by individuals 
here.

3.2.1 Establishing a visual hierarchy

Fig. 20 - The three layers of the visual hierarchy - facade towards Gl. Kongevej.

Fig. 21 - The roof as the exclusive layer on the facade towards the lakes. 

Considering the mounting possibilities and that one of the goals of the design 
is to make the building part of the way-finding solution, meaning that it 
should be seen across large distance, the visual hierarchy will focus exclusively 
on the architectural element which provides such feature: the roof. 

Furthermore, using the roof as the only lighting element can present a subtle 
way of intervention and therefore supporting the calm and relaxed mood 
around the lakes.  
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From the previous research about the Planetarium, a fundamental idea was 
retained: the Planetarium is a private educational institution which aims to 
raise awareness about a natural science - astronomy. 

According to the Oxford dictionary Astronomy is a science that deals with the 
material Universe beyond the Earth’s atmosphere. The science of Astronomy 
is closely related to the observation of visible light - for centuries the field has 
relied on observations with the naked eye e.g. Tycho Brahe, or using other 
instruments, e.g. Galileus telescope, in order to generate knowledge.  

Although Astronomy as a scientific discipline has generated great discoveries 
and knowledge about the Universe beyond the atmosphere, is also a field 
which symbolizes the unknown due to the amount of questions which still 
remain without an answer such as whether there are other kinds of life in 
the Universe. This led to the following assumption, which became the core 
of the design concept: if astronomy can symbolize both the known and the 
unknown, then the lighting could also symbolize it.

Meaning that the lighting of the building could support this general emotional 
impression about the field by recurring to the metaphor of symbolizing light 
with knowledge and darkness with unknown. This idea is combined with the 
analysis of how to perceive a building as a landmark during night time. 

Therefore a lighting scheme based on a visual hierarchy is proposed, which 
reflects both the emotional connection to astronomy and is recognized 
as being unique - supporting individuals at perceiving the building as a 
landmark.

As previously described, the visual hierarchy was divided in two different 
ways but, in reality, both sides will blend together to ensure a coherent visual 
composition and to allow individuals to interpret the building according to 
their own journey. 

The visual hierarchy of the design is achieved using four different lighting 
elements:

1. Light grazing the ground-floor walls towards Gl. Kongevej.
2. Highlighting sections of the copper structure.
3. Gobo projectors revealing parts of the cylinder walls towards 

3.2.2 Concept description Gl. Kongevej.
4. A dynamic communicative layer at the roof of the cylinder 

facing the lakes.

Together, the lighting elements of the building will reflect the connection with 
astronomy by the interplay of light and dark on each layer and by borrowing 
the light qualities present in nature. A symbolic meaning representing what 
separates us from the rest of the Universe visualized through a subtle difference 
on the colour temperature and uniformity on each layer as described on fig. 
23.

Fig. 22 - The different atmosphere layers.
source: https://commons.wikimedia.org/wiki/File:Sunset_from_the_ISS.JPG

Fig. 23 - Concept diagram showing the intended interrelation between the visual hier-
archy: the different light levels, colour temperature and uniformity resembling the atmo-
sphere layers. The closer, in height, to the darkness of the sky a layer is, the less uniformi-
ty, darkness and colder colour temperature.
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3.2.3 Design Elements

The the ground-floor building will be lit by using light grazing in order to 
create a glow around the entrance of the building. The practical function of 
this layer is to signalize the entrance as a zone of interest as seen on fig. 24 
being then part of the way-finding solution.

In the visual hierarchy, it functions to help that area of the building to stand 
out from its surroundings, by its uniformity and by a difference in colour 
temperature. A warm colour temperature of 3000K, symbolizing the closest 
atmosphere layer to us humans, contrasts with the next layer - copper structure 
and the cold color temperature from new Copenhagen the street lights. 

On the aesthetical side, a wall grazing solution was chosen in order to 
emphasize the three dimensional aspect of brick walls while the warmer colour 
temperature enhances the rendering of the colours of the two kind of bricks 
present in this layer: yellow and brown.

There is furthermore a symbolic meaning attached to this light element. The 
light signalizing the entrance symbolizes the place where humans can get a 
better understanding of the Universe by getting the knowledge present inside 
the building, at the Planetarium exhibitions.

As stated when analyzing the present conditions, there is a need to provide 
illumination in order to satisfy the needs in terms of safety around this area. 
This is particularly relevant on the areas next to the stairs to acceed the lake. 

Being street light one of the services a city provides to its users it was 
unclear for me if the design should make an intervention on this problem. 
Nevertheless, it is suggested a version of this layer where the light element is 
added on the problematic areas as seen in fig. 25.

Ground-floor

Fig. 24 - The ground-floor layer.

Fig. 25 - The ground-floor layer - alternative.
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The copper structure present on the facade towards Gl. Kongevej will be lit by 
using a narrow beam of grazing light as seen in fig. 26.

This layer focuses particularly on the architectural features of the building and 
emphasizes its height, depth and form by the interplay of lit and non lit on 
specific parts of the structure. 

This effect intends to create awareness of the dimension of the building while 
revealing the material’s texture through high-contrast light and shadow effects.

In the visual hierarchy, the interplay represents another step of the concept 
- a slight difference of the colour temperature - 4000K - depicting a higher 
position on the atmosphere layer and starting to symbolize the unreachable 
and the unknown. 

The chosen colour temperature is a compromise between the light enhancing 
the qualities of the material and the overal concept: a higher colour 
temperature would make the copper structure look desaturated and pale due 
to its color.

Copper structure layer

Fig 26 - The copper structure layer.
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The cylinder layer on the facade towards Gl. Kongevej is lit using gobo 
projectors and it is therefore a flexible solution due to the characteristics of this 
light source. 

Regarding the visual hierarchy, this layer represents the outer border of the 
atmosphere and therefore depicted by a colder white, 7500K. The transition 
and contrast between light and dark is accentuated and its small areas of light 
revealing the cylinder wall symbolize how much there is to discover about the 
Universe.  

By default it was imagined that these small portions of light could depict the 
natural phenomenon of light pillars in a more abstract way as seen in fig. 
27. Light pillars due to its form resembling the shape of the cylinder and its 
verticality suggesting a fading connection between Earth and the Universe as 
seen in fig. 28. 

The amount of light pillars present and their intensity will slowly change 
across time by animating each of the gobos. This effect is intended to 
present very subtle changes symbolizing the time needed to achieve scientific 
knowledge about the space while not causing distractions to the traffic on the 
street.  

As previously mentioned, typical journeys on this side of the building vary 
from 30 seconds up to 10min. This layer could emphasize its connection with 
astronomy by representing a more direct visual suggestion as seen in fig. 29. 
In order to explain the flexibility and potential of this layer to the client other 
possibilities were explored and visualized - another idea evolved around using 
light to reveal the blue pattern of the building. 

At the  extreme, this layer could be used for direct communication of special 
events happening on the Planetarium by creating gobo’s with verbal content.

Nevertheless, this layer should keep its integrity of the concept and present 
small areas of light.

Cylinder layer

Fig. 27 - Light Pillars
source: https://en.wikipedia.org/wiki/Light_pillar

Fig. 28 - Light pillars revealing parts of the building.

Fig. 29 - Visualization showing the flexibility of the layer: a  more direct visual sugestion.
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The communicative layer was one of the requests on the brief provided by the 
client - this layer should be able to depict educational visual content related to 
Astronomy.

Based on the visual hierarchy this layer assumes an important role in 
perceiving the building as a landmark. It is the only lighting element present 
on the facade towards the lake and therefore has to be effective on creating 
something unique which can help individuals perceiving the building as a 
landmark. 

Its form helps individuals perceiving it as a landmark throughout the day time 
therefore this quality was explored by the use of light by placing a continuous 
light along the perimeter of the roof emphasizing then the architectural 
features of the building and maximizing the distance with which can be seen.

Furthermore, having a circular shape of controllable light seems to provide 
a good solution in order to visualize astronomy content - planets, stars, and  
meteors are perceived as being round, planets orbit on a circular motion, time 
is often visualized through a circular object.The importance of such a shape in 
the astronomy field is also noticed when looking to the NASA logo designed 
by James Modarelli, where the circular shape represents a orbital path. One 
can argue that the solution might not offer an implicit way for communicating 
content but the aesthetical appearance of the shape and its communication 
possibilities fits into the design concept by depicting knowledge in a more 
abstract and imaginative way.

By default, it was imagined that the layer could resemble a lunar cycle as seen 
in fig. 30 and fig. 31 - from new moon to full moon on a clear tribute to 
Planetarium founders which, inspired by observing the moon, had the vision 
to create the Planetarium in Copenhagen. Because is not a literal translation 
one could also perceive it as a solar eclipse changing through out the month. 
This would also fit the concept because it would go higher on the hierarchy 
going out of the atmosphere layers depicting something which is closer to us. 
Furthermore, it would also present a tribute to Tycho Brahe and his influential 
studies. 

Considering the lakes surroundings, its subtle changes across a month would 
fit into the calm mood present around this space. Due to its appearance 
the association with the moon will not be immediate therefore suiting the 

Dynamic communicative layer typical journey time around the lakes. Being this a communicative layer other 
possibilities for educational content were explored:

• Representing a solar eclipse.
• Representing the different speeds each planet orbit around the 

sun.
• Representing time perception according with each planet - e.g. 

visualizing 1min in Mercury or Neptune.
• Representing meteorite passing through the Earth orbit.
• Representing nature elements through sensors  e.g. wind
• Special time event like New Year’s countdown.

All the imagined possibilities described before seem to fit the overall concept. 
Still, it seems important to mention that all possible animations on this layer 
should respect the calm and peaceful tempo presented by the lakes.

Fig. 30 - Dynamic communicative layer towards the lakes depicting a full moon.

Fig. 31 - Dynamic communicative layer towards the lakes depicting a half moon.
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Fig. 32 -  Planetarium facade facing Gl. Kongevej I
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Fig. 33 - Planetarium facade facing Gl. Kongevej II 
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Fig. 33 - Visualization of the concept - Planetarium facing the lakes
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Fig. 33 - Visualization of the concept - Planetarium facing the lakes II
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In order to present the concept to the client an estimated budget was 
calculated. As previously stated, YOKE chose to approach the brief presenting 
a holistic concept for the building. 

In order to achieve a better understanding with the client about the budget, 
YOKE decided to divide the budget into sub-budgets for each layer giving the 
client  the flexibility to choose which layers would better fit  the Planetarium. 
The budget was calculated in collaboration with Tobias Ebsen.

The budget was estimated after the concept was developed and within a 
short time span due to the proximity with the meeting with the client. It was 
experienced that the process of getting budget estimates for fixtures from the 
selected lighting companies as being a rather convoluted and time consuming 
process. Therefore, the calculated budgets was based on YOKE’s experience 
within the field and it was emphasized to the client that there was a need to 
get  a more precise estimate in case the project was accepted. 

Furthermore, the estimates present in Table 1. did not include installation and 
mounting estimates - YOKE emphasized that this part of the budget should 
be done in collaboration with the Planetarium in order to research possible 
solutions for installation and mounting.

3.2.4 Initial Budget

Item Price

Groundfloor layer DKK135 000,00

Copper structure layer DKK135 000,00

Cylinder layer DKK205 000,00

Dynamic communicative layer DKK308 000,00

Total - Excluding mounting DKK783 000,00

Table 1 - Estimated initial costs for each layer

As described previously, Tobias Ebsen and Jesper Harding established the first 
contact with the client. It was decided internally that Tobias Ebsen, Rune 
Brink and I would present the concept. It was my responsibility of preparing 
the presentation document and do the overall presentation to the client while 
Tobias Ebsen was responsible presenting the budget and technical details. 

The presentation consisted of introducing all the thoughts previously described 
at the analysis step, concept description, visualizations and budget.

The client, provided very positive feedback about the concept and stated 
that it was noticeable that the studio did an exhaustive analysis and was 
delivering a strong vision for the Planetarium. Surprisingly, the Planetarium 
decided to advance with the overall concept and not with single elements. The 
selection of the different options, in terms of content, for the cylinder wall or 
the communicative layer would be based of future testing in a collaborative 
process with the client. 

It was stated that the project will only be implemented if the Planetarium 
succeeds at getting the funding for it. Nevertheless, YOKE received a “green 
light” to advance into the next phase in order to provide the required 
documentation for the application and a final budget.

Feedback about the ground-floor layer was provided - the client was aware of 
the safety issue around the building and provided relevant information: the 
Planetarium is responsible for the surroundings of the building therefore there 
is a need to address this problem.

The client stated that the Planetarium would start a process with a landscape 
architectural practice in order to develop a new plan for the area and therefore 
YOKE should be part of the process in order to collaborate with the architects 
on creating a suitable lighting environment for the new surroundings. 

Nevertheless, it was agreed that the ground-floor layer would proceed, as it was 
presented, to the next phase without addressing the safety issue.

3.3 Client feedback
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In this phase decisions about if a project is accepted by the client or not decide 
the continuity of a project. Therefore, it is important to mention that the 
concept phase is crucial for the project to succeed.

According to YOKE’s design process, this phase starts with a research step 
where the assigned design team spends time absorbing relevant information 
which can be provided by the client or not. Considering the produced 
content, doubts arose about if they can be classified as research or not. 

Comparing with the design processes researched previously, only Livingston 
suggests a similar step. Similar steps are present when observing the different 
design processes but with an alternative nomenclature: Analysis. Some of the 
the work developed at this step presents content which it was not obvious 
about where to include and if they are part of a research step or not. These 
include: 

1. Thoughts on using light as a medium; 
2. Thoughts about the city and the role of light;
3. Location and surroundings;
4. The building;
5. Present conditions;
6. The building and the city;
7. Thoughts about lighting a landmark;
8. Goals

Therefore, there was a need to achieve a clear definition and understanding 
between the nomenclatures research and analysis. According with the Oxford 
dictionary:

• Research: “Discover or verify information for use in”
• Analysis: “Detailed examination of the elements or structure 

of something“

These definitions suggest that research is discovering activity as to get 
knowledge or information from a specific source and analysis performs a 
detailed examination of a particular subject. 

The research step at YOKE provides the design team important insights about 
a specific story or theme which are relevant for a communication agency. 

3.4 Reflections and suggestions Using this step in the Planetarium project provide me important details about 
the history behind the institution which were very important for the concept 
creation and to create a connection with the client when presenting the 
concept. 

Observing and identifying patterns of the design processes researched on 
section 2, the following steps take place before or while creating a concept:

• Context (Linvingston, 2014), (Steffy, 2002)
• Objective and subjective analysis (Brandston, 2008) 
• Evaluate total design (Brandston, 2008)
• List of activities and biological needs. (Lam, 1977)
• Existing conditions (Linvingston, 2014), (Steffy, 2002)
• Compose visual hierarchy  (Brandston, 2008)
• Goals (Linvingston, 2014), (Steffy, 2002), (Lam, 1977)

Some of this steps relate specifically to the lighting design field, e.g. compose 
visual hierarchy, but some others like defining the Goals seem of particular 
relevance when creating a concept on the different design fields. 

According with the previous definition of analysis the following steps can 
relate to it: context, objective and subjective analysis, list of activities and 
biological needs, existing conditions.

During the Planetarium project there was a clear need to execute some of 
the steps described and previously presented . Therefore, it’s suggested the 
inclusion of an Analysis step on YOKE’s design process which can examine the 
following attributes: context, objective and subjective analysis, list of activities 
and biological needs and existing conditions, field trips. One of the attributes 
is directly related with the lighting design process and the approach suggested 
by Lam, list of activities and biological needs, but the remaining ones can 
work as a flexible guidelines for analysis across different design fields and 
therefore also within YOKE’s process.

Another improvement to the process is related to the theory provided by 
Livingston, Steffy and Lam - defining the Goals. Even though is not clear in 
YOKE’s design process where this step is, I believe that the studio addresses it. 

During the design process this important attribute was a consequence of the 
research and analysis performed before therefore, it suggests an inclusion 
of a Goals step after the Analysis and before the Concept description step. 
Defining the goals before creating a concept can be used as criteria for helping 

CONCEPT



40

5. Do you think the communicative layer respects and 
blends with the mood present in the lakes?

6. Do you have any suggestion about how we could 
improve our proposal?

This is an example of a simple test which would follow the user-centered trend 
on design where testing with a target group provides insights about if the 
team is addressing genuine needs (Koskinen, 2011). Another test could, for 
instance, use a placebo approach where a “before” and “after” situations are 
tested (Koskinen, 2011). Furthermore, this test could also be used in order to 
evaluate different designs ideas point a direction about them.

On YOKE’s design process user testing is performed in all the following phases 
of the process and if there is a need for adjustments, iterations might occur or 
in the worst case scenario the process might go back to previous phases. 

One can argue that the feedback provided by the client is an evaluation by 
itself a test. But testing the concept at this stage with a target group can help 
preventing iterations in the process and therefore optimizing the time spent on 
a project. Furthermore, the results of the test can be used at the presentation 
of the project with the client in order to improve the chances for the project 
to proceed. Therefore, I suggest the inclusion of an optional Testing step, after 
concept description, where the design concept can be tested directly on its 
users. 

Another important part which was conducted during the project was the 
creation of an initial budget. This happened within the concept description 
step but due to it’s importance and time needed to perform it, it is suggested 
that this step should be evident in this phase. Therefore, an Budget step is 
included after the Testing step.
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Diagram 7 - YOKE’s design process with suggestions in the Concept phase visualized 
with the blue colour

the design team understanding if the concept addresses them.  

Observing the steps performed throughout the project the ideation step 
was not performed, or at least not in a implicit way. Why? The ideation 
occurred during the Concept Description step and arised in a deductive 
way. Another reason why it might not have been present was because there 
was not a implicit collaborative process, e.g. brainstorm, to create the main 
concept. Therefore, this step can work as an optional step before the concept 
description step where a team works in a collaborative environment to develop 
ideas and create a concept.

During the process there was a need to test the concept in order to understand 
if the concept replies to the established goals but it was noticed that this step 
was not part of the Concept phase. Whithin the framework of this project, 
the test could be performed by defining a target group, explaning the concept, 
showing the created media content (illustrations, renders, movies) and asking 
questions that can provide insights about if the goals are being satisfied. 
A possible test for this project could have the following target group and 
questions:

• Target groups:  
Copenhagen inhabitants and turists.  

• Questions:
1. Would you recognize the building at night time?
2. Would you recognize that a building might be 

landmark if is illuminated?
3. Do you consider the proposal unique?
4. Do you think the concept is appropriate for the 

Planetarium?
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Translating the design concept into reality requires more than thinking how 
to achieve a particular effect. This is particularly true when the designer is 
lighting an existing building -  if a lighting designer is part of the design 
process of a new building he can influence some of the design in order to 
hide fixtures or achieve a particular effect. Studies about fixtures selection and 
location are required when working with an existing building.

As most of the outdoor fixtures are functional pieces these should, ideally, be 
hidden in strategic places in order to avoid an overall influence on the building 
appearance both during day and night (Moyer, 2013). One has to think not 
only about location but also if it is possible to provide power to a certain 
position of the building.

Maintenance is very important factor in order to make sure that the lighting 
of the building functions at its best in order to avoid that parts of the lighting 
stops working making the building appear neglected (Moyer, 2013). 

A thoughtful selection of the fixtures might help to minimize both the change 
of the appearance of the building and the need for maintenance therefore this 
were two relevant aspects which were considered when selecting the fixtures to 
achieve the depicted effect on the concept phase. Another criteria was added 
to the fixture selection process to make sure the client would have fast support 
in case the light stops working - the lighting company must have official 
representation in Denmark and provide support to the client if needed.

The Planetarium is located in an urban surrounding and therefore classified as 
an E4 zone (CIE, 2003). According with CIE maximum permitted values of 
average surface luminance for a building facade is 25cd/m2 (CIE, 2003). 

4.1 Fixture election, maintenance and light levels

4 Design

The groud-floor layer consists in grazing the walls around the entrance. 

In order to avoid attaching fixtures into the building itself an inground 
solution can achieve the desired effect. As the entrance is characterized by the 
constant presence of individuals the desired luminaire should stand by the 
wall, provide an anti-glare solution, high CRI and according with the concept 
have a CCT of 3000K. The ideal luminaire will produce a uniform beam, 
minimize the amount installed fixtures and provide a user friendly operation.  

Product proposal:

• Luminaire: Erco Site
• Specs: covered, IP68, DALI, 3000K , CRI 80
• Erco light controller

According with the specifications from Erco the product should be at a 
distance of 30cm from the wall and placed with a distance between the 
luminaires of 1.2m and therefore a total of 4 luminaires as seen in Fig. X. 

Calculations were performed in Dialux in order to understand if the proposal 
respected the maximum permitted value of luminance (25cd/m2) and an 
average of 7cd/m2 was achieved with the fixtures at their maximum output as 
seen in fig. 38. 

4.2.1 Ground floor layer

Fig 36 - Luminaire: Erco site
source: http://www.erco.com/products/outdoor/recessed-f-l/site-6059/en/

4.2 Design

DESIGN
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Fig 37. - Ground-floor technical drawing.

Fig. 38 - Ground-floor average luminance values and false 
colour.

Fig. 39 - Dialux ground-floor simulation

Fig. 40 - Dialux ground-floor false colour

DESIGN
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This layer consists of highlighting specific parts of the copper structure.
As the structures present high dimensions there is need to find a luminaire 
with a high lumen output, narrow beam angle, high CRI and which offers a 
controllable RBGW solution. Considering the fixture location, close to the 
vertical surface, a compromise between quality and size is needed in order to 
minimize the looks of the structure during the day. 

Product proposal:

• Martin Professional: Tripix 300 Series
• Specs: 20º beam angle, 4000K, 300mm, DMX
• Controller: Martin MUM™
• Units: 40

4.2.2 Copper structure layer

Fig. 41 - Luminaire: Martin Tripix 300 Series
source: http://www.martin.com

Fig. 42 - Technical drawing - 
plan view

Fig. 43 - Technical drawing

Fig 44 - Copper structure layer average luminance and false colour - based on a section 
of the structure with two Tripix 300 as suggested in the techinical drawings. As seen in the 
figure also this layer is within the luminance limitis with an mean value of 3.66cd/m2

DESIGNDESIGN
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The cylinder wall layer facing GL. Kongevej consists of Gobo projectors 
revealing parts of the walls. In order to maximaze the number of possible 
effects the chosen luminaire should be able to rotate at least 3 gobo wheals, 
have a high lumen output, ajustable focus and zoom and it should be 
controlable via DMX. As they will be place on the roof of the ground-floor 
building the only constrains is about size: the luminaire should not be seen 
from the street level. 

In order to achieve the desired effect and make sure that the desired area of the 
cylinder wall is covered by all the projectors a on site position adjustment is 
required. Nevertheless, fig. 47 shows and estimated position for each projector 
with a beam angle of 36º.

Product proposal:

• Martin Professional: Exterior Projection 500 MG
• Specs: 7500K , DMX, 6500 lumen, 6 gobo slots
• Controller: Onboard
• Units: 5

In order to create the appropriated gobo a mapping process has to be 
developed in a posterior phase due to the curvature of the cylinder. This 
process will consist of projecting a grid of lines, once the fixtures are installed, 
photograph the projection of the lines on the wall and proceed with the 
creation of a warped gobo which will correctly display the desired graphics.

4.2.3 Cylinder layer

Fig. 47 - Gobo projectors estimated position

Fig. 45 - Luminaire: Exterior 
Projection 500 MG
source: http://www.martin.com/

Fig. 46 - Possible gobo 
pattern.
source: http://www.rosco.com/

DESIGN
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The communicative layer consists on creating a uniform line of light around 
the roof top border. The ideal solution is a modular one allowing a fast 
maintenance meaning that in case of fail the luminaire is easily replaceble. 
A good solution solution provides a long lifespam, allows DMX and RGB 
control, costum made pixel pitch, is weather proof, offers a wide range of 
diffusers and profiles and has relatively small dimensions.

Product proposal:

• Martin Professional: Exterior PixLine 
• Specs: RGB, 300mm, DMX, black round diffuser, black 

profile, 15mm pixel pitch
• Controller: P3 system controller
• Units: 290

4.2.4 Dynamic communicative layer

Fig. 48 - Luminaire: Martin Exterior PixLine
source: http://www.martin.com/

According to Martin the spacing between pixels should be calculated 
according with the minimum distance the observer can see the fixture - the 
brand recommends a pixel pitch of 1cm per 10m distance. The height of the 
roof-top is between 15m and 30m therefore a 15mm pixel pitch is chosen. 

The rooftop has a perimeter of approximately 82m. In order to get a smooth 
curve tests show that this effect can be achieved with 300mm modules, 
therefore a total of 290 units are needed. The round diffuser was chosen 
due to the characteristics which allows light to be seen from a wide range 
of directions. In order to minimize the roof-top looks tests were performed 
in order find how and where to place the fixture as seen from fig. 49 to fig. 
52. Installing the luminaire fixed to side as seen in fig. 52 blends in with the 
structure and as the diffuser is curved it means that the surface next to it will 
have a pleasing light gradient effect.

Fig. 49 - top left Fig. 50 - top center

Fig. 51 - top right Fig. 52 - fixed on the side 

DESIGN
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The luminaire is mounted next to the border and at a height which guarentees 
that the diffuser is aligned with the border of the cylinder wall as seen on detail 
in fig. 53. 

This layer aims to be able to visualize content on a dynamic way and therefore 
there is a need to provide a flexible framework to update the content.

It consists of a custom made system which by its default mode is in constant 
update with the moon cycles, but also provides flexible interface to update 
content in order to be able to communicate other educational information or 
specific event. 

As an added feature, the system could offer the possibility of creating an 
engaging experience where users could control, vote or influence for the 
displayed content by accessing Planetarium’s website or app. 

In order to achieve the desired results the system is composed by a computer 
with custom made software based in openframeworks, a P3 system controller 
(a powerfull alternative to DMX) and a power port connected to the fixtures.

Fig. 53 - Detail: fixture mounted on the side.

As described at the end of the concept phase there was a need for presenting 
a budget which could provide more precised values. Based on the fixture 
selection contacts with the suppliers were performed in order to get budgets 
for each layer. Contacts were also performed with companies which were 
recommended by the suppliers in order to get an estimate of installation costs. 

Even thought the budgets provided by the fixture suppliers present a precise 
estimate the ones provided by the installation company are approximatted 
values and need further work in order to get a better understanding of the 
task.

4.2.5 Budget

Item Price

Groundfloor layer DKK215 000,00

Copper structure layer DKK418 000,00

Cylinder layer DKK431 000,00

Dynamic communicative layer DKK1 244 000,00

Total DKK2 308 000,00

Table 2 - Approximate final budget.

Once the office was able to present a more precise figure of the budget a 
meeting took place with the client. At the meeting the new material and 
budget was presented to the client which provide positive feedback. It was 
concluded that there was enough material in order to the client create a 
document in order to apply for fundings. The project would enter now a 
waiting period until the institution passes through this process. 

4.2.6 Client feedback

DESIGN
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According with the studio’s process this phase, Design, consists on a 3 step 
phase: Design, Prototype and Testing. 

While going through the process it was not obvious about what part of 
the created content was part of the design step present in the design phase. 
Observing the work previously described all the created content fell into the 
design step. 

Localizing similar phases in the lighting design processes, the following steps 
are present:

• Fixture and control specs(Steffy, 2002), 
• Luminaire selection (Lam, 1977)
• Fixture selection (Livingston, 2014)
• Design tools (Steffy, 2002)
• Outline specification (Steffy, 2002)
• Vignettes (Steffy, 2002)
• Visualizations (Lam, 1977)
• Mockups (Lam, 1977)
• Lighting plan (Livingston, 2014), (Lam, 1977)
• Cutsheets (Livingston, 2014)
• Drawings (Livingston, 2014), (Lam, 1977)
• Working drawings (Brandston, 2008)
• Complete specification set (Brandston, 2008)
• Budget (Livingston, 2014)

It’s a rather extended list with different nomenclatures but some patterns can 
be identified and grouped in the following categories:

• Hardware selection: 
Fixture and control specs (Steffy, 2002),  Fixture selection 
(Livingston, 2014), Luminaire selection (Lam, 1977) 

• Graphics: 
Vignettes (Steffy, 2002), Visualizations (Lam, 1977) 
 
 

4.3 Reflection and suggestions • Technical drawings: 
Drawings (Livingston, 2014), Working drawings 
(Brandston, 2008), Lighting plan (Livingston, 2014),  
(Lam, 1977) 

• Protoypes: 
Mockups (Lam, 1977) 

• Specifications: 
Outline specification (Steffy, 2002), Complete specification 
set (Brandston, 2008), Cutsheets (Livingston, 2014)

Analysing the produced content for the Planetarium project at this phase 
one can relate it to hardware selection, visual content, technical drawings 
and specifications. In two of the layers (ground-floor and copper structure) 
there was a need to execute calculations in order to understand if the chosen 
solution respected the maximum luminance threshold values. 

One can argue that as this is directly relationeted with the kind of fixture 
which is selected it can integrate the hardware selection step. But due to it’s 
complexity and time consuption it could also be a step by itself. 

Comparing with the lighting design processes Yoke’s design phase is very open 
and ambiguous. As stated before it’s not clear which tasks need to be executed 
at this phase. Reflecting about why YOKE has design step inside a design 
phase lead to think that it might be due to the wide different design areas the 
studio includes - calling the step design might provide them the flexibility the 
office needs. 

Nevertheless, designing share common needs across the different fields and 
also within the studio. An alternative to create a broad step can be to create 
optional smaller but more descriptive steps which can provide a better 
understanding about what needs to achieved at this phase. 

According to the studio’s description about this phase in section 2.3.1 in 
the first chapter the following content is normally produced: “wireframes, 
graphics, user flow, interactions, drawings, specifications, plans and 
prototypes”. 

DESIGN
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These needs can relate with the needs and steps identified in the lighting 
design processes previously analysed: 

• Graphics: graphics, drawings
• Technical drawings:  plans, wireframes
• Specifications: specifications, user flow, interactions

Therefore it’s suggested the inclusion of the categories categories described 
before. 

Due to the nature of the content the office produces, there must be a need to 
select hardware. This step is not included across the design process and based 
both on observation of the lighting design processes and the experienced work 
in the Planetarium project it’s also suggested the inclusion of the Hardware 
selection at the beginning of this phase. It is a crucial step in order to be able 
to produce a budget estimate.

As experienced during the project there was also a need to update the budget 
in order to provide a more accurate figure to the client. Observing the process 
one can also observe that the client feedback is also not present thus Budget 
update and client feedback are also suggested to be part of the design phase.
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Diagram 8 - YOKE’s design process with suggestions in the Design phase visualized with 
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CHAPTER III
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In the course of the thesis there was a need to narrow down the spectrum 
of the subjects initially thought due to the complexity of each one and the 
limited time span. Nonetheless, the thesis evolves around two interconnected 
topics: design process and the Planetarium as focus case.

Regarding the lighting proposal for the Planetarium is hard to discuss, at this 
point, if the proposal fulfills of the proposed goals. However it is possible to 
discuss some of the goals based on the conducted research.

It seems ambigous to state whether a building will become part of the 
wayfinding solution of a city or not because, as Lynch says, the perception of a 
city is a thing perceived only in the course of long spans of time. However the 
proposal emphasizes some elements which, according to Lynch, are imporant 
for this to happen. The placement of light at the rooftop will allow individuals 
to see the Planetarium from many angles and long distances. Due to the 
unique shape of the rooftop, this light element will also be rather unique when 
compared to other buildings with exterior lighting in Copenhagen.

The same conditions apply in relation to the second goal of the proposal - 
based on the research, it is believed that the proposal will create a positive 
image of the Planetarium and therefore add value. Nevertherless, as agreed 
with the client future work is needed to enhance the impression of safety, 
especially regarding the surroundings of the Planetarium. 

The provided solution is also able to communicate educational content as 
desired by the client. The suggestion of gobo projectors for the cylinder 
layer facing Gl. Kongevej will offer the client verbal and non-verbal ways of 
communication with some constraints: the client will not be able to update 
this content “on the go” because this solution requires the client to order a 
new gobo everytime there is a need for new content. Regarding the dynamic 
communicative layer on the rooftop facing the lakes the proposal offers 
absolute flexibility to the client. The proposed custom made software solution 
will allow for immediate updates regarding the transmitted content.

It was also formulated the ambition to perform a non-destructive intervention 
seeking to utilize the existing positive qualities and to avoid unnecessary 
destruction.  The design proposal avoids to install fixtures on the building with 
the exception of the copper structure layer where grazers have to be installed 

1. Conclusions on its surface and in the rooftop where LED elements are placed next to the 
roof border. The chosen fixtures for these two layers were carefully selected 
and placed in order to minimize the negative impact on building appearence 
during daytime. Both the fixtures in the copper and rooftop layer present 
reduced dimensions. It’ believed that this is a successful way of preserving the 
architecture of the building, while still providing a new way of perceiving the 
building to individuals.

Additionally, the proposal managed to incorporate the three core areas of 
the lighting design education at AAU: engineering, architecture, media 
technology.

It seems important to notice the difference from the initial budget from the 
brief to the last one accepted by the client. Reflecting on this, an important 
lesson was learned - it is crucial for a lighting designer to never underestimate 
the potential of a brief.  Being able to assume a role of a salesman and 
successfully verbalize a vision in order to convince the client to invest in it is 
one of the skills that evidently strengthen the profile of a lighting designer as 
a professional.  Considering that the feedback provided by the client can be 
itself an form of evaluation the design proposal can be considered successful.

Regarding the research topic, the thesis intended to reflect if a collaborative 
design process can facilitate a suitable framework to work within lighting design. 

It is not possible to provide a clear statement if it can facilitate a suitable 
framework or not due to the fact that the research did not cover the complete 
design process. The study did cover the initial phases of it which according to 
some authors, as seen previously, are the most crucial and important phases of 
the process and therefore the conclusions will evolve around these.

Having in mind the analysed phases it seems possible that a collaborative 
design process can facilitate a framework to work with lighting design, but 
with some reservations. 

During the reflection of the design process it was noticed that some crucial 
aspects needed to be addressed in order to facilitate this framework. These 
crucial steps evolve around communication with the client, analysis, testing 
and budget estimation. 

As previously mentioned, well established literature claims that lighting design 
demands a close collaboration with the client from an early stage in order to 
achieve successful outputs. 
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Analysis is a fundamental step within lighting design. Due to the utter 
complexity of the lighting design field complexity which involves humans, 
their needs and emotions, spaces and surroudings, it is crucial to understand 
the context through performing both subjective and objective analysis, study 
present conditions and reflect on potential influences the design proposal 
might have.

The current human-centered approach in design emphasize the need of user 
testing, lighting as other design fields have the same needs and therefore its 
presence in all the stages of the design process can lead to improvements both 
related with goals and time consumed.

Regarding the ellaboration of the budget, it seems that one can not provide a 
precise budget in the Concept phase. This is a rather important point because 
in the analysed design process the budget is fixed in the end of this phase. 
A small appart to state that this is a subject which is probably not relevant 
for most lighting designers but when working in a small collaborative team 
designers do tend to help with the calculation of it. Not being able to provide 

Diagram 10 - Suggested improvements in the design process in blue.

Diagram 9 - YOKE’s design process
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a precise budget might be due to my lack of experience as a lighting designer 
but when looking at other lighting design processes this step is iterated 
through out the different phases. 

As previously stated, the chosen methodology does not separate thinking 
from doing and having the Planetarium project as an experiment allowed 
to generate new understanding of the original design process and supported 
the creation of improvements which can be converted in to action as seen in 
diagram 10 and 11.
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Regarding the Planetarium project, as mentioned in the feedback provided by 
the client there will be a need to conduct tests to decide which content will be 
displayed both in the cylinder wall and the communicative layer. Future work 
also needs to be developed if the project gets the funding - the process stopped 
in a early stage of the design phase and therefore there is still a considerable 
amount of work left regarding further development of the project.

As stated previously, the client invited YOKE to design the lighting for 
the surroundings of the building and therefore there will be a need to, in 
collaboration with the landscape architects, possibly include this layer in the 
general concept of the proposal.

Regarding the research in the design process, future work and reflections are 
needed in order to achieve a complete understanding and suggest possible 
improvements in the phases which were not covered by the thesis. It is 
important to notice that as the methodology indicates, the process might be in 
constant update in order to satisfy new needs.

The conducted research about the project had the need to understand how 
light can be used as a medium and if light plays a role in the perception of the 
city by individuals. Due to their complexity, these areas were approached in a
subtle way recurring to the fields of philosophy and urbanism which opened 
up the potential for conducting future studies.

2. Future work

FUTURE WORK
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