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Kees,
Je wordt gemist. Vooral op momenten als deze. Het is bijzonder om iemand te 
kennen die zoveel voor je mogelijk maakt en die zoveel vertrouwen in je heeft. Ik 
troost mij met de gedachte dat je ook nu zou glimmen van trots. 

Stephan,
Haptic Interfaces, RMIT, afstuderen en toen mijn promotieproject. We kennen 
elkaar ondertussen al een hele tijd. Samen met Kees maakte je het mogelijk dat ik 
mijn eigen project kon voortzetten. En dan is hij er opeens niet meer. Dank voor 
je vertrouwen, aandacht en zorg. Niet alleen voor mijn werk, maar vooral voor mij.

Pierre,
I�m sure you are the only one who �nds it as funny as I do that Word, after three 
years, proposes that I might mean: I perceive you perceiving you and me perceive 
me perceiving you. �ank you for sharing your insights, for all the times we 
philosophised together about phenomenology and its implications for designing, 
for your help with more practical issues, for caring.

Rene,
Het is tegelijkertijd jou schuld, als dat ik het aan jou te danken heb dat ik een nerd 
geworden ben. We zijn een goed team. Waar de een ietwat voorzichtig is, is de 
ander zichzelf misschien af en toe net een stapje te ver vooruit. Een goede balans 
om ver te komen!

Caroline,
Soms zijn het hele verdrietige situaties die ervoor zorgen dat mensen elkaar 
beter leren kennen. Hoe verdrietig en heftig de week ook was, het was ook mooi, 
bijzonder. Dank voor je vertrouwen, dat je me mijn werk gewoon liet afmaken.   

Loe,
Het is ondertussen alweer een hele tijd geleden dat ik bij je kwam met de eerste 
versie van mijn theoretisch model. Toen, en ook meer recent, was het je rust en 
scherpte om dingen eens echt goed te bekijken die mijn werk beter maakte. 
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Colleagues,
We concluded on several occasions that it is really nice when your colleagues are 
your friends. Next to be blest to work with a very intelligent and fun group of 
people, I cherish our social gatherings. A wedding in Italy, paella in the sun in 
Strijp, drinking too much in the Trafalgar, snails for Kees� birthday at the Usine, 
weekend is Denmark, laugh �t to burst in Alghero, �Sinterklaas� and meatballs, 
enjoying Korean foot in Canada, daily cola at three, the commemoration for 
Kees. �ank you and your families for all the good times we had and I�m looking 
forward to the ones to come! Ambra and Remco, I am honoured to have you as 
my paranymphs.

Students,
As everybody can judge from the third chapter of this dissertation your input is 
of great value to my work. On many occasions, your explorations, questions and 
ideas brought new insights. �ank you for your creativity, enthusiasm and interest. 
I enjoyed working with all of you!  

Papa, mama, ik ben niet zomaar geworden wie ik ben. Lieve zussen, familie, 
vrienden, ik ben blij met jullie. Sjors, ich ving dich leuk. 
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In the second semester of my master�s education, early 2008, I chose a design-
research project on how perception gets emotional value through the use of an 
object. At that moment, I could not have envisioned that this project would 
inspire my �nal master�s project and lead to this doctoral dissertation. 

I met Kees Overbeeke on several occasions before this initial design-research 
project, but I had never worked with him over a long period of time. Kees was 
inspired by French researchers at the CompiŁgne University of Technology, 
which led to the proposition for the design-research project. At the start of the 
semester Jurgen, Milou (my friends and colleague-students), Kees and I drove to 
CompiŁgne, France, to meet Charles Lenay and his peers. I don�t think I will ever 
forget how Milou and I took turns behind the wheel, while Jurgen listened to 
the endless historical facts and stories that every corner we turned elicited, which 
Kees knew by heart. And of course we were nitwits for not knowing all these facts 
and being unable to answer the questions he posed to us. 

In this semester, the descriptive theoretical model, which I describe later in this 
dissertation, got its �rst form. It was a successful semester leading to a publication 
in 2009. In this design-research project I focused on inter-subjective interaction. 
Why do we feel involved, or not, in a situation? �e thesis in this project was 
that we can only feel present in an environment when there are other people 
who share (or could share) one�s way of perceiving, (inter)acting through the 
same means of access. �e initial focus was on how perception, in mediated social 
interaction, gets emotional value through the use of an object. My focus shifted 
from mediated to direct interaction. How can a person who perceives tactually, 
perceive the perceptive activities of a person who perceives dominantly visually?  

I liked my project, the topic and working with Kees. I started to wonder if the 
phenomenon of perceptual crossing �I perceive you perceiving me and you perceive 
me perceiving you� could also happen between person and artefact. I related my 
work to the work of Stephan Wensveen on feedback and feedforward. I met 
Stephan during my bachelor�s course. He was my coach in a design project 
on haptic feedback. Could I consider feedback and feedforward as perceptive 
qualities of an artefact? Could I design for perceptive qualities in artefacts for 
person and artefact to engage in a strong reciprocal interplay of perceiving and 
being perceived? Kees became the client of the project, Stephan my coach. Not 
long after, Rene Ahn joined: I was in need of some help to translate my ideas to 
the algorithm that determined the behaviour of the artefact. In my �nal master�s 
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project I designed and evaluated the �rst iteration of PeP, short for �perception 
pillar�. �is design-research artefact is also at the core of my doctoral work and 
described extensively in this dissertation. One can only imagine how many hours 
I spent standing and walking around this pillar with Kees, Stephan, Rene, Pierre 
(my daily supervisor in the PhD project) and my teachers/colleagues in the 
Designing Quality in Interaction Group. 

�e �nal master�s project was a �ying start for the three-year doctoral trajectory. 
From the initial design-research project onwards, Kees hinted that a PhD position 
was a serious option. Although I did wonder if a change of scenery was desirable, 
I quite quickly came to the conclusion that this was my chance to do exactly what 
I like for three more years. A better playground, although a serious one, does not 
exist. After  the world for half a year, I started my doctoral project in April 2010. 
It was also then that I �rst met Pierre LØvy, my daily supervisor, with whom I 
share a more than healthy interest in phenomenology and its implications for 
designing. �e leading question of my work is �How to design for perceptive 
qualities in systems of interactive products?�. I endeavour to give an answer in this 
dissertation. 

Time �ies when you have fun. Although from a phenomenological point of 
view, considering the experience of traveling by plane, one comes easily to the 
conclusion that time does not �y (quote by Pierre). Moreover, I learned that also 
in more troublesome periods, time does not stand still.
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In this three-year doctoral project, I investigated whether and how to design for 
perceptive qualities in systems of interactive products from a phenomenological 
point of view. I set out to form and frame a new perspective on designing an artefact�s 
intelligence from a quality- and action-centric approach, rather than a functional 
approach. Artefacts and the systems they create become increasingly intelligent 
and disappear to the background of our environment. How do we understand all 
these intelligible connections that systems create in our environment when they 
are invisible and highly �exible? Moreover, how do we design for such systems of 
intelligent and interactive artefacts? I am convinced that if we want to design for 
successful intelligent systems that are perceptible to and evolve around its user, 
the artefact�s intelligence has to build on the direct interaction with its user(s). 
I show that, by designing for perceptive qualities, the system�s activity becomes 
meaningful to its users. Moreover, I show that user activity becomes meaningful 
to the system in the course of the interaction. 

I am inspired by and directly synthesise from theory. �e theoretical starting point 
and the generated design-relevant knowledge, in the form of design notions, 
are a leitmotiv through this work. I structure three main chapters of my work 
around this connecting thread.  In each of these chapters, designing plays an 
essential role. In the �rst chapter, I follow a minimalist approach in context and 
in implementation to bring forward fundamental knowledge for designing. In 
the second chapter, I investigate the added value of the generated knowledge for 
designing, and make a step towards design practice. In the third chapter, a third-
person perspective corroborates my �rst-person approach and �ndings. For me 
it is crucial that these three chapters feed into each other to inform, inspire and  
validate. 

�e main objective of the �rst chapter is to investigate whether and how it is 
possible to design for perceptual crossing between person(s) and artefact(s). 
Perceptual crossing is the reciprocal interplay of perceiving while being perceived. 
By designing for perceptive qualities in the artefact, it hypothetically can engage 
in this reciprocal and participatory interplay of perceiving and being perceived 
with person(s) and their shared environment. �e artefacts in the �rst chapter are 
particularly designed to �esh out and evaluate theory. I very deliberately chose the 
minimalist approach to address the theoretical implications in depth. 
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In the second chapter, the added value of the theoretical �ndings (of the �rst 
chapter) for designing is investigated. In this chapter, the �ndings are applied 
in intelligent interior textiles. Textiles surround us; they de�ne the space we live 
and work in; we allow the material very close to our bodies; the physical qualities 
of textile support the aesthetics of the designed perceptive behaviour. �e added 
value for designing is investigated in two directions. Firstly, the collaboration with 
an industrial partner explores the feasibility and added value of the �ndings for 
design practice. Besides exploring how the theoretical �ndings can be applied in 
our daily surroundings, the development of intelligent textiles is a live topic in 
the world of design and technology. �e textile industry has shifted its focus over 
the last few decades. Dutch textile companies are niche-players, who focus on 
specialist and innovative textile products and applications (Modint, 2013). �is 
is a development my project seizes and sets out to enhance. Secondly, the spatial 
qualities of these artefacts inspire system thinking and designing for systems. �e 
work concludes in a proposition for systems of interactive products.

In the third chapter, I set out to corroborate my �ndings. Student projects and 
shorter assignments are initiated and described. By doing so, my �rst-person 
perspective of the �rst and second chapters is validated and added to by a third- 
person perspective. �e main objective is to explore and show whether and how 
the students are inspired by and synthesise from knowledge generated in the other 
chapters. �e projects are considered valuable iterations and valid argumentations 
for the relevance and extensibility of generated knowledge. Di�erent aspects of 
the overall project, such as context, functionality, aesthetics and technology, are 
explored in depth. Moreover, it portrays the breadth of the theoretical exploration 
and its relevance when designing for di�erent contexts. �e contributions of the 
students are input to develop the design notions further. 

I wish to elaborate on the societal implications of this project: on the apparent 
lack of placing the research in context. In order to conduct a study that brings 
forward fundamental design-relevant knowledge, I retrenched the context and 
functionality. To make it possible to grasp the theoretical implications and to be 
able directly to synthesise from theory, my focus is on theory. Adding complexity 
in context and functionality means that the requirements for designing and 
researching diverge from the initial theory. Choosing this set-up for my project 
results in a varied, rich and widely applicable set of design notions. �e student 
work is an argument for this latter claim. Next to the examples in the perceptive 
qualities portfolio, numerous students address me as an expert for their projects. 
Supporting rehabilitation, pretended play, physical activity and way�nding are a 
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few examples that show the variety of �elds that students address in their projects, 
and in which they use my work as inspiration. To bring forward a new perspective 
to form and frame an artefact�s intelligence from an action- and quality-centred 
approach, rather than a functional approach, the research pivots around these 
actions and qualities. 

�e project follows a Research through Design approach. In the iterative process, 
several artefacts are designed, built and tested. Formulating, applying and re�ning 
the generated design-relevant knowledge throughout the process strengthens 
the argument of her relevance (Forlizzi et al., 2008; Zimmerman et al., 2010). 
In several publications and in this dissertation, the generated knowledge is 
elaborately described to provide for extensibility in and outside the academic 
world. �e project yields knowledge of di�erent �elds. Most important is the 
interaction between theory and implementation. How to synthesise from theory 
and the role of synthesising in theory development are central topics in this 
work. By iterating in and over several artefacts, a set of design notions and a 
wealthy collection of examples have developed. �ese inform design-researchers 
and design-practitioners on designing for perceptive qualities. �is process serves 
as an example for the community interested in the Research through Design 
approach. It not only is an example where the process and outcome are critically 
analysed and examined, but also has a declared intention to develop theory. 

�e project has a �rm starting point in theory. �e dissertation is a clear example 
of how (experimental) philosophy can inform design. Furthermore, it investigates 
in depth the implications of this starting point for designing. It shows not only 
how phenomenology is very suitable to describe and understand how people are 
acting in the world, but also how to synthesise directly from it. It makes the 
theoretical framework operational. �e project comes full circle with a re�ection 
on how the outcomes feed back to the initial theoretical framework. It poses new 
questions and proposes new means of investigations in the �eld of experimental 
phenomenology. 

�roughout the work, the practical implementations for designing are discussed. 
�is provides the reader not only with insights on why to design for perceptive 
qualities but also a way to do this. �is ranges from more abstract insights, in 
the form of design notions, to the description of, for example, algorithms and 
the techniques used. It will especially provide design-practitioners and design-
students with enough handles to work from the more theoretical �ndings. �e 
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collaboration with an industrial partner, described in the second chapter, serves as 
an example for design-practitioners of how a rather theoretical starting point is 
valuable in the multidisciplinary innovation process.  

�e theoretical starting point, the generated fundamental knowledge for designing 
in the form of design notions, and the re�ection on theory is the leitmotiv of this 
dissertation. �is connecting thread appears throughout the dissertation. �ese 
parts are all labelled with �Leitmotiv�. �e design notions are presented on dark 
-coloured pages. Around this thread three main chapters are structured, namely: 
Generating Fundamental Design Knowledge, Applying Design Knowledge to 
Design Practice, and Applying Design Knowledge to Design Education.  

Figure 1. Overview of relevant areas.
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Each of the three chapters is divided into sub-chapters. Both the content and 
set- up of the chapters and sub-chapters are introduced on the title page. QR-
codes on these title pages will guide you to all the relevant digital information 
concerning this chapter. �e main sections of each sub-chapter are also stated in 
the table of contents. To navigate easily you will �nd these sections on the right 
side of each spread. QR-codes that are placed next to the text will direct you to 
relevant accompanying movies. 

For ease of reading, the table of contents also indicates which parts are most 
interesting for which audience. �ere is a distinction between Design-Research, 
Design-�eory, Design-Practice and Design-Students. For example, the practical 
implementations might especially interest design practitioners and students. On 
the other hand, discussion and re�ection on the process might be of more interest 
to design-researchers. Behind each sub-section I recommend the part to a speci�c 
audience. Note that these recommendations only serve as guidance. Furthermore, 
the table of contents indicates the relevant publications for each section. 

xx



Figure 2. �ree chapters are structured around the leitmotiv.
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