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This report explains the design process of the mobility 
system mobi, a result of the DIGSIM (Designing for 
Growing Systems in the Home) design challenge at the 
Eindhoven University of Technology in conjunction with 
Valtech. 

The amount of mobility services around the world is 
increasing. As a result, many people do not know what 
services exist and which suits them the best according to 
their personal preferences. We believe people will have a 
more dynamic lifestyle in the future which results in a need 
for a new approach towards personal transportation. 

We developed a focus on personalised exploration 
and freedom in mobility, this was the starting point of 
an iterative process to explore concepts and ideas. As 
mobility is a fast-evolving industry we decided to design 
within a near-future time frame, a future trend analysis and 
benchmarking study was made support our decision. The 
concept was tested deployment study, placing prototypes 
in two dutch households. This enabled an evaluation and 
refinement of the design. A family of three artifacts was 
designed under the name of mobi, a product-system 
design enhancing personalised exploration of mobility 
services to enhance freedom in mobility. Mobi enables 
the user to explore new mobility services together with 
their private vehicles. The system makes a personalised 
selection of mobility options enabling the user to book 
a fitting trip with the mobi Planner.  Once disturbances 
occur in the pre-booked trip, the mobi Notifier will warn 
the user to reconsider the leaving time or to replan the 
trip. The whole process can be monitored and adapted in 
the mobi Mobile Application.

Further research would be to see if tangible alternatives 
can add to the development of MaaS (Mobility as a 
Service) in addition to existing mobile applications and if 
it can make mobility more collective as a practice. Making 
MaaS a reality requires a multi-stakeholder consortium, 
the amount of stakeholders that are willing to collaborate 
is crucial for the outcome. 

Abstract
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This report will explain the design process of mobi, ‘a 
product-system enabling personalized exploration of 
mobility services to enhance freedom in mobility’. This 
M1.1 design project was carried out as part of the DIGSIM 
Squad in the department of Industrial Design at Eindhoven 
University of Technology.

DIGSIM Squad
In the ‘Designing for growing systems in the home’ 
(DIGSIM) squad students, scientific staff and experts 
work together on the specific application domain, it is 
runned by Joep Frens, Matthias Funk and Lenneke Kuijer. 
Within the squad there is a focus on systems of interactive 
products, known as ‘the Internet of Things’ (IoT), those 
systems are seen as both a technological as well as a 
social construct [1]. An element of interest is the concept 
of ‘growth’, where systems can be expanded with new IoT 
artifacts and software can be updated. As a result of this 
emergent phenomena arise, which is the appearance of 
a phenomena ‘in between’ the constitutive elements of a 
system [1]. Next, there is advocated for non-mechanistic 
coupling between artifacts. To explain, an often-used 
mechanistic coupling in IoT is and IFTTT [2] coupling, 
where non-mechanistic couplings could be machine 
learning or flocking models. Rich Interaction is also a key 
aim, the rich interaction framework [3] was provided as 
a guide in this to realize embodied interaction [4] with 
products.

Design challenge
During the project we worked on the DIGSIM design 
challenge, within this were various design cases to design 
for all focussing on different experiences within a specific 
smart home. We worked on the design case on ‘mobility’, 
connecting mobility with the home. Other groups within 
the squad worked on design cases about ‘mobility-bike’, 
‘hearing’, ‘sleep’, ‘cooking’ and ‘elderly’. The mobility 
design case was provided by Valtech who functioned as a 
client during this project.

DISGIM design challenge
The DIGSIM design challenge stated the following:
“The house that you design for supports sustainable social 
living for the family that lives there. It includes their place 
in the local community and the people that visit. Your 
designs are focused on the interaction with people and 
interaction in the house and are necessarily distributed as 
you focus on multi person/multi activity scenarios.” [1]
Within this challenge, we were to design a family of related 
and connected artifacts for the experience in the house.
 
Valtech design case
Valtech is ‘a global digital agency focused on business 
transformation’ [5] and provided the ‘mobility’ design case. 
Besides, designers from Valtech (Rens Meyer, Pieterjan 
Oomen) supported us with feedback during the design 

Introduction

process. The Valtech design case stated the following:
“Conceive a new service/product/eco system for 
consumers, where car and bike owners can be serviced 
with. From buying/owning to service maintenance and 
using. This could be achieved through different and new 
business models like renting/pay per use or other forms.” 
[5]

Within this challenge, our group was asked to take a focus 
on cars and explore the different needs of family members 
in a household.

The mobi approach
During the project we formulated our own approach to 
combine car mobility service design with system design in 
the home. We decided to focus on improving exploration 
and accessibility of existing mobility services and 
integrating this in a family home. This can be considered 
as a form of Mobility-as-a-Service (MaaS), the integration 
of various means of transport into a mobility service 
platform [6]. 
 Designing for this focus, we decided to place it 
within the context of the near future. We look five years 
ahead, considering shifts in mobility that we see today and 
expect to see an increase over the upcoming five years. 
The relevance of our concept can already be imagined 
today, especially in urban areas, but will improve in 
relevance in five years time when the field of mobility has 
changed.

Design tools
The squad supported us with workshops during the project 
to trigger the design process. Next to the workshops, 
we were provided with the IoT Sandbox and a mundane 
family of characters as design tools.

The IoT Sandbox is a 1:20 scaled home with the purpose 
is to enable insights in the design for systems within the 
context of a mundane household. All the project groups 
in the squad implemented their design with sensors and 
actuators to realize a connected ‘smart home’. These 
implementations are interconnected with each other by 
sharing data through the OOCSI infrastructure[7]. 

The home is populated by mundane characters, the 
Earhart family, consisting of a father and mother, Peter 
and Madeleine, with two teenage children, Bart and 
Emma, and a grandfather, Michael. (see Appendix 1). All 
the characters have personal drivers and needs within the 
home and were used as inspiration for the ideation and 
conceptualization phase during this project. This enabled 
scenario writing to explore the design space taking into 
account the multi-user, multi-activity setting in the house.



The mobility and automotive industries are in constant 
development. To continuously assess the relevance of 
our project, a holistic approach needs to be taken. We 
therefore have to start by looking at the current situation 
to be able to interpret the future direction to keep up with 
the developments in the field. 

Current situation
The biggest mobility players today are the means of 
transport that were developed as far back as during the 
industrial revolution. The train, the car and the bicycle where 
all invented during the 19th century and are still the means 
of transport laying the foundation for our infrastructure. 
Public transport has a key role in the infrastructure of cities 
but as the population and urbanisation is increasing the 
metropolises of the world are reaching their limits [8]. As 
the cities get more congested new demands of transport 
arise, focusing on flexibility and space efficiency that can 
beat traffic jams. The development of batteries together 
with the growth of digitalization together drive an 
accelerating development in the mobility and automotive 
industries. The digitalisation has revolutionised the 
automotive and mobility industries in many ways. In 
product innovation such as IoT implementations for 
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Future trends
We identify four future trends within mobility of relevance to this project: Electrical Vehicles, Sharing Economy, 
Connectivity and Personalisation. Some of them are already trending today but we expect them to continue to grow. 
Our assumptions of the trends are based on research by McKinsey, NextMobilityLab and BMW.

entertainment and automatisation, such as on-demand 
audio and voice control. It has also enabled new business 
models, introducing access to mobility offers through 
mobile phone applications. Bike sharing and e-scooter 
services are blooming and various electric rideables are 
coming onto the market, from the electric steppers to 
the monowheel and e-skateboards, also known as micro 
mobility [9]. These are means of transport that are not only 
a great options for inner city short distances and coverage 
of the first and last mile, but also offers entertainment 
while doing so. 

Services are often seen as an expensive alternative due to 
the cost being relatively high compared to fuel costs or to 
the one time cost of buying, may it be a scooter, a car or a 
bike. Considering that the all-in cost of owning a car is on 
average $10 000 per year [10]. which is much more than 
any of the MaaS applications charge for their services for 
the same period of time. Moreover, most people pay for 
public transport as well as own multiple vehicles [10].
Mobility service solutions offer flexibility to deliver the 
means of transport the users need when they need it and 
enables a more efficient use of the vehicle. Typically, car 
sharing vehicles are used for up to six hours a day while 
a private car is left unused for about 23 hours a day [11].

Electrical vehicles 
As previously mentioned the development of electrical 
vehicles has already been advancing and e-vehicles are 
appearing more on our roads and in our cities. We have 
however, not reached the inflection point. The rising 
problems with air pollution and the climate crisis are two 
of the big drivers for the interest in further development. 
An example of the high interest is that governments all 
over the world are taking incentive to implement charging 
stations within the infrastructure. 
 As for Amsterdam, if you buy an electric vehicle 
the city will provide you with an accessible public charging 
station [8]. In addition, concepts of electromobility and 
autonomous driving are incorporated into the local 
transport solutions. In Europe for example, there are 10 
public test lanes for autonomous e-shuttle buses [8].
The prices of batteries have decreased by about 80 
percent since 2010 and are expected to be further cut in 
half over the next few years [12]. In addition, the industry is 
combining fuel technology and e-mobility in the hydrogen 
vehicle cutting the refueling times for an electric motor 
drastically, with only water as emission [13].

Sharing economy 
Alternative business models to ownership are on the rise 
as the sharing economy is expanding. Each model has 
particular characteristics considering offers, pick-up and 
return, on-demand, marketing strategy and payment 
methods as pay-per-use or time based subscription. 
Product-to-services models extend the customer 
experience of the product relieving them of the costs and 
effort that accompanies ownership. The most prominent 
example may be the car. Almost half of those under the 
age of 30 would consider a car subscription [14].
 A new dynamic lifestyle is developing by having 
on-demand access to various modes of transport through 
the web or different applications. It has been seen that 
younger generations are finding the pay-per-use offers 
more appealing than owning. Investors, such as Uber and 
Google’s Alphabet Inc., have already invested more than 
$900 million in scooter service companies during 2018 
and Lime, founded in 2017, is already operating in 18 
countries and is valued at $1.1 billion [14]. Hence, it is fair 
to state that this trend has not yet reached its peak.

5
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Connectivity
Connected cars, are cars that can share data both within 
the car and with its surroundings. The technology has been 
available for some time, especially for connecting with the 
mobile phone and the home. These digital services are 
of high demand as 80% of German customers say that 
they would pay for it [14] and 40% of customers from 
the United States, Germany and China would actually 
change car brands for more connectivity. The reason 
customers are interested in data-enabled features is that 
it can make mobility safer, more convenient, or saves time 
or money. The revenue pool from connectivity related 
services is predicted to grow five times the growth of car 
sales[15]. By 2025, 75% of cars in China, the USA and 
Europe will be connected. The upcoming development 
within connectivity is the connection between cars and 
the surrounding environment supporting the autonomous 
driving expansion [14]. 

Personalisation
The marketing focus is shifting from the traditional sales 
approach towards personalised offerings. Personalization 
has been shown to be essential for both customer 
satisfaction, by removing points of friction and increasing 
relevance, and increasing revenue [14,16].
There are two key factors that work as momentum for 
personalised experiences according to a study from the 
University of Texas, information overload and a desire 
for control [17]. As information loads become more 
extensive, so does the strain to process cognitive stimuli 
which often leads to a feeling of being overwhelmed and 
unable to focus on the objective. Personalisation in the 
form of content aggregators make the information more 
manageable and comprehensive. The desire for control, 
or locus of control, has been seen as a strong motivator 
for better psychological health.  Even if we do not in fact 
actively control the personalised content or experience, a 
self perceived level of control is achieved, since your usage 
is in fact influencing the future content and outcome. This 
explains why people appreciate personalisation [17, 18]. 

It has long been a part in marketing strategies but with 
the development of digitalisation, personalisation has 
acquired a whole other meaning. Machine learning, Cloud 
Computing, Big Data and AI enable personalisation with 
ads and offerings, but also across vehicles by analyzing the 
preferences and behaviors of drivers and implementing 
automatic adjustments to personal needs [19]. Business 
models are changing in order to cater for personalisation 
by offering flexible leasing or car subscriptions where 
the customers can adjust the offer to accommodate their 
needs [14].

“We are living in a new world. And 
in this connected world, and in this 
world the motor is no longer the 

heart of the car, but its connectivity.“ 
- Alan Visser, marketing director of 

Geely [14]

Benchmarking
A consequence of the increasing number of mobility 
services is the large amount of applications. Each of 
these services has mobile access through an application 
together with a subscription. Thus, users have to plan 
each trip separately, reviewing schedules and different 
mobility options. It makes it nearly impossible for users 
to get an overview and compare the best options to get 
from A to B. It does not allow for intermodality, where 
you can combine different services. A solution to this is to 
gather all of these services under one umbrella, into one 
multimodality platform, also referred to as [20]. This has 
been explored by a few companies but is still new and 
not completely established. A few examples of these are 
SMILE, Ubigo, Transit and Whim. See table 1.

It is clear that MaaS is a successful concept, considering 
the breakthrough the aforementioned companies have 
had. Nevertheless making MaaS a reality requires a 
multi-stakeholder consortium of players. The amount of 
stakeholders that can come together is crucial for the 
outcome. The MaaS market might be global but the 
business will always be local, making the location steer 
the performance. A country with a strong cycling culture 
as in the Netherlands has a lower potential for mobility 
services. Despite this, we can already see that the sharing 
economy has managed to gain ground with Swapfiets, 
OV-fiets and e-scooters.
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The design space
As already stated, mobility services are increasing in 
numbers. It is difficult to be aware of what mobility options 
that are available as they are accessible through separate 
application. We feel that people are neither aware or 
efficiently making use of their freedom in mobility. In 
this project we want to enable personalised exploration, 
enhancing the user’s freedom by integrating a MaaS 
platform. In order to get people to explore new services, 
the threshold needs to be as low as possible. Therefore, 
the platform needs include all bookings within the same 
system and the experienced number of payments should 
be as few as possible. 

As we see that the trend is moving towards shared 
economy and less car ownership the value of our system 
will grow over time. What differentiates us from the other 
MaaS is that our target group is the family, merging 
the whole family’s mobility. It provides parents with an 
increased feeling of control and safety for their children 
at the same time as offering flexibility and collaborative 
planning. Seeing that, a family is a group of individuals 
that differ in age and interests, they differ in their needs 

and drivers for mobility. The system needs to be able 
to adapt to the individual user, by considering personal 
mobility preferences and learning from the usage. 

Another big distinction between us and other MaaS 
solutions is that we want to integrate the system as a 
tangible product family, expanding the overview from the 
small screen of the phone and connecting the home with 
mobility.

Table 1, Benchmarking

SMILE einfach UbiGo Whim Transit
Sweden 2013 Canada 2012Austria 2014 Finland 2016

Gothenburg,
Stockholm

219 cities in 10 
countries 

Helsinki, 
West Midlands, 
Antwerpen, Tokyo, 
Singapore 

Company

Expansion Pilot study, 
10 000 participants

Success

Transport modes

Payment method

Distinction

Car-sharing, 
Taxi and Rental 
car service.

All available 
services with open 
source in the 
city/country

Rental cars, Taxis, 
Public transport, 
and Bikeshare

Public transport, Bike 
sharing, Car sharing 
and e-mobility services

Monthly
credit subscription
packages

Depending on the 
country, 
pay-per-use or 
no payment through 
app

Monthly subscrip-
tion plans with 
both access and 
discounts 

Pay-per-use

Sustainability goal, 
integrated a bonus 
point system for the 
user when making 
sustainable transport 
choices [22].

Real time updates. A 
wide range of 
services[26]. Provide 
their own map  with 
displayed mobility 
options. The user can 
pick what services to 
be displayed [27]

 Learns from the 
users preferences to 
filter the options and 
synchronises with the 
users calendars[24].

Mobiity options can 
be sorted by mean 
of transport, time, 
price and CO2

 External evaluation 
has shown very good 
results in terms of 
changed behaviour, 
user satisfaction and 
possibility to sustain a 
reasonable profitable 
business[22 ,23].

Seen the pioneer of 
MaaS, due to the full 
coverage of Helsinki 
with 60 000 users [25]. 
Users has told that 
they use the car less 
with the help of 
Whim [10]. 

75% of the partici-
pants were content or 
very content with the 
application. Patterns 
of change in mobility 
behaviour, in favour 
of PT and intermoda-
lity.[21]

Transit is conside-
red to have the 
best accuracy for 
public transport 
than Google maps 
& Apple maps [27] 
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During this project, we experienced five different phases; Exploration, Concept Development, First Designs, Deployment 
and Iterations which resulted into the final designs. To create an insight in the process of the project, we describe the 
steps we took based on these five phases.

Project process

1 2 3 4 5

Exploration

Concept Development

First Designs

Deployment

Iterations

Exploration
Based on preliminary research combined with the vision of Valtech and the DIGSIM squad, in this phase we explored 
the design space to create a considered design direction, aiming to satisfy the needs of all the involved stakeholders 
together with our own vision on mobility.

Framing mobility 
To gain insights into the world of mobility and its relation 
towards a smart home, we first focused on our perspective 
on the use of cars and the mobility-home infrastructure. 
In this step we performed several brainstorm sessions to 
identify interesting topics within the field (see figure 1). 
Next to that, theoretical research was conducted in parallel. 
By framing the outcome, a first impression of the design 
direction was created. Based on our own perspective and 
the research, four preliminary themes arose; personalized 
adaptable mobility, on-route assistance, car sharing 
experience, sustainable mobility, improving ‘first mile, last 
mile’ and digitalisation in mobility. 

Future vision on mobility
Since mobility is a constantly evolving industry, a better 
understanding of how the future of mobility will develop 

was needed, Therefore we conducted research on experts’ 
visions towards mobility. Recurring statements where 
mainly related to trends of Electrical Vehicles, Sharing 
Economy, Connectivity and Personalisation as presented 
in the chapter Theoretical Background. These trends are 
expected to result in an increase of MaaS, a need for more 
efficient use of mobility and less personal vehicles, next to 
an increase in flexibility of  daily work/leisure schedules.

Rich interaction and practices workshop
With the help of the first rich interaction workshop of J.W. 
Frens and A. Terpstra, we were stimulated to reflect on 
how design can influence the way people perceive the 
use of data in a product. This workshop gave us insights 
in how to use friction within a design. Furthermore, a 
workshop about practices was held by L. Kuijer were we 

2 3 4 51

Exploration

Squad kick-off

Valtech presentation

IoT Sandbox WS

Framing mobility

Future vision on mobility

Rich Interaction
and practices WS

Identifief topics

Topic selection

Figure 1, Brainstrom ssession Figure 2, Topic selection
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Data Market WS

User scenarios

Madeleine’s journey

Planning parameters

Value proposition

Concept Development

Data market workshop
During the Data Market workshop of M. Funk, we were 
introduced to OOCSI and how to work with it. With the 
help of this workshop, we considered the opportunity to 
use the data collected by other groups of the squad in our 
design. We realized that collaboratively combining data 
sources of each group, could result in a stronger concept.

User scenarios 
Looking at the process of planning mobility, we presumed 
planning as a personal and context-aware process. 
Making it unrealistic to develop a static one-size-fits-all 
concept. Therefore user scenarios were made, exploring 
to what extent the characters of the Earhart family might 
deviate or agree in their process of planning mobility, see 
Appendix 2. By these user scenarios, we concluded that 
we had to abate our design focus to a single character. 
Hence, we can create more value for a particular target 
group and make our focus on the broad work field of 
personal transportation more concrete.

Madeleine’s journey 
We decided on Madeleine as the mundane character to 
focus on when developing the concept. Madeleine has 
a dynamic lifestyle, working with a flexible schedule, 
which corresponds to our vision on future mobility. To 
create a better understanding of the planning routine of 
Madeleine, we made a Journey map, see Appendix 3. 

This tool confirmed our thoughts on the location of use 
within the house, namely the kitchen, the implementation 
of supporting personal goals and the need for a child-
account with limited privileges. 

Planning parameters
The next step in the process was defining influential 
parameters for choosing the ‘best’ means of transport. In 
this step we developed an overview of different means 
of transport, indicating the desired parameters to make 
the best choice, see Appendix 4.  With the help of this 
overview, parameters such as comfort, price, duration and 
the influence of weather and traffic.

Value proposition 
To assess the value of the current concept, a value 
proposition was made (see Appendix 5). This tool 
contributed to regaining our focus on the core value of the 
concept and gave us some insights on how to create more 
value for the target user. For example, supporting the 
user in achieving personal goals, like sustainability or an 
active lifestyle, is an element that should have a stronger 
position in the concept influencing how it is implemented 
as a practice by increasing the meaning for the user.

Concept Development
With a design direction defined, we worked on developing a concept to design for. 

learned that practices consists of multiple interlinked 
elements; meaning, materials, competences. With the 
help of this acquired theory, we went on to identify the 
topics we want to address within this project.

Identified topics
In the purpose of defining a design direction, fitting 
topics for this project were defined. By clustering the 
overlapping topics of previous explorations and research 
(see figure3(topic circles)), including the vision of Valtech 
and the DIGSIM squad, we could classify four recurring 
directions that serve our interest: 
- Seamless transit, supporting the user in seamlessly 
shifting between home environment and means of 
transport.
- Traveller-home communication, enhancing the 
experience of communication during travel.
- Efficient mobility sharing, enhancing the experience of 
car sharing.

- Best choice of transport, assisting mobility users in 
choosing the best mobility option.

Topic selection
Selecting a topic to focus on was not an easy decision 
since we all saw values in each of the four topics. After 
considering the pros and cons of each option, we chose to 
focus on ‘Best choice of transport’.  We took this direction 
from a future perspective, in which the amount of mobility 
services will continue to increase. For this future we want 
to enhance the exploration and decision of the best 
option out of the growing mass of services. In addition, 
we saw potential in implementing elements of ‘traveller-
home communication’ in such a system and decided to 
take this elements with us as a side-topic.
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What? 
The core of this concept is a single subscription to 
all mobility services. This subscription is supported 
by a system of three artifacts (see figure 3).
The overview artifact: An artifact assisting the user 
in exploring available mobility options based on 
personal motivations/preferences to plan daily 
trips. 
Support artifact: An artifact enhancing the user 
experience by supporting the user in managing 
planned trips.
The phone application: Assisting the user in 
managing the subscription and in exploring 
available mobility options based on personal 
motivations/preferences to plan daily trips outside 
of the home. 

Why?
We want to enable users to plan their daily 
trips more efficiently, by using a single dynamic 
workflow and payment procedure. Simplifying the 
exploration of available mobility options. 
The mission is:  “To enable personalised 
exploration, enhancing the user’s freedom in 
mobility.” 

How?
By gathering all available mobility services 
together with the private vehicles into one 
system. Provide a selection from the platform 
based on personal preferences and motivations 
by input and learning from the usage, choices and 
experiences of the user. In addition, providing a 
subscription plan that enables the family to have 
access to mobility in one payment. 

Where?
The overview artifact will be placed in the kitchen 
of the house, as this is a centralized location that 
every family member uses daily. It is not only a 
social meeting point for the family but also the 
base for practices such as cooking and eating 
which includes time for reflection and planning. 
The support artifact will be placed in the bedroom, 
the place where daily activities start and end. The 
mobile application serves its purpose outside 
of the house, where the overview artifact is not 
accessible. 

Concept Freeze
As a result of the exploration phase and the subsequent concept development, we came to the essence 
of our concept. Below, the concept is described as it was prior to the first design iterations.

Figure 3, System overview 
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Figure 4,  Exploration 1

Figure 5, Exploration 2

Figure 6, Exploration 3

Figure 7, Exploration 4Figure 8, First holistic design 

2 3 4 51

First Designs

Concept explorations
Simultaneous with the development of the concept, initial 
explorations of the overview artifact were made (figure 4, 
5, 6, 7). These early explorations were made individually 
by each member of the project group. The strategy was to 
utilise the diversity in our own perspectives of the concept 
and through comparison and feedback find combined 
value on what was made. By reflecting together on each 
design, some similarities were found. For example, a 
centrepiece representing the home and/or the user was 
seen in three of the designs. Shape changing elements 
were also a recurring aspect. Lastly, presenting the options 
of transport in relation to the centrepiece was seen in all 
the designs.

First holistic design
Considering the design exploration, a first attempt to 
capture all elements of the concept into one design 
was executed with a pattern of interactive hexagons as 
a result (figure 8). In this design, the home is located in 
the centre of the artifact on a single tile. When the user 
interacts with the artifact, the surrounding tiles will tilt 
until the recommended options of transportation light 
up at various distances from the ‘hometile’. The distance 
between the ‘home-tile’ and the ‘option-tile’ represents 
the relevance of this option for the specific trip the user 
is planning for. To confirm an option, the user has to 
swipe over the tilted tiles connecting the option with the 
‘hometile’. While swiping the tiles, the user will experience 
friction, representing the transfer of value (money and 
data). Furthermore, the artifact is designed to be placed 
on the wall and can be considered as decoration in its 
passive state. The shape is modular, as each tile can be 
placed separately, enabling the user to create his or her 
own form.
Reviewing this design, three interesting aspects were 
seen; spatial ordering, the layer of interactions and using 
interaction to create friction for transferring value. Next 
to that, this design only reveals necessary information 
applied for this specific trip, giving the artifact a clear 
workflow. This is something we further explore in next 
iterations.

First Designs



12

Second holistic design
The essence of the second iteration was: making a cleaner design, creating a more intuitive interaction and enabling 
the full experience of planning in a compact artifact.    
In this iteration, we tried to make more simplistic aesthetics that solely serve the purpose of making the planning of 
mobility as efficiently as possible.

Unlike the previous iteration, this artifact shows time, date and weather in its passive state, adding a consistent value 
(figure 9). To start the planning experience, the user walks up to the artifact, identifies him- or herself and selects the 
appointment to plan for. With the appointment selection, the five best available options will slide out of the artifact 
autonomously (figure 10). These options are spatially ordered by the system, similar to the previous iteration. At this 
point, the user can compare the options and select one by physically connecting it to the centrepiece.

Another added value is the further developed dynamic workflow of the interaction. This workflow will guide the user 
through planning and booking a trip by presenting information to the user one step at a time, making an intuitive 
user experience. Additionally, a valuable element of this iteration is the relatively small size, in its passive state, being 
less intrusive in the home environment. Finally, autonomously sliding of the physical options creates a magical effect, 
making the artifact more appealing. A feature that was appreciated by our client Valtech.

Figure 9, Render of second holistic design 

Figure 10, Render second holistic design 
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Deployment

The concept design was evaluated through a deployment 
study (see Appendix 6). The goal of the deployment 
study was to gather insights into the experience of the 
mobi concept in the family context and to see how the 
planning experience fitted with their travel behaviour. 
We developed a deployment prototype (see figure 11) in 
which the users experienced the interaction as intended 
for the final design. The prototype showed five travel 
options for a certain calendar event to be compared by 
the user where one was chosen to book. Two deployment 
prototypes were developed to be deployed in two 
different family households for four days (figure 12, 13, 14, 
15). One household of two girls, living together as friends, 
was chosen as we saw how they could resemble the 
Madeline character in five years, both having a dynamic 
schedule. Another household of a family of three, two 
parents and a young adult. The parents resemble the 
characters Madeleine and Peter, or even Michael since 
the dad of the family was retired also having a son living 
at home.

After a briefing about the study, the participants filled 
in a questionnaire about their travel behaviour and 
experiences as well as their calendar events for the days 
of deployment. During the deployment, a group member 
stayed at the home to set-up the deployment device with 
the right information to plan for a certain calendar event. 
The participants would experience the spatial ordering 
of the mobility options connected to their appointment. 
They slide the options in to book it, experiencing the 
interaction of the planning with the device. However, they 
didn’t travel with the service, still taking their usual way 
of travelling. This was done because the device was set 
in the context of five years from now, including services 
that were possibly not yet available at the location of the 
participants.
After the deployment, the family members were 
interviewed as a group and were asked about their 

Deployment

experiences with the prototype. The two interviews were 
analysed and six topics will be discussed further.

Experiencing mobi, participants saw it as a promising 
concept within a certain use case. They did find it 
convenient to have access to different mobility services 
via one system and saw how combining all this was key.
“This might be an interesting concept in large cities. I 
don’t think this thing will be used in the countryside or 
smaller cities.”
“It was convenient having all the options in one place 
without separately searching for them!”

The users quickly understood how they could use the 
product, not all of them saw the value of a physical device. 
They did see how it could open up to more social use 
cases in a family home.
“With the device, you will sooner do it together than with 
an app.”
“Yes, you can discuss, which one will be the best option.”

Talking about the experience of comparing and taking in 
the information presented in the options it became clear 
this was difficult for the participants. Five options turned 
out to be a lot to compare, the information was difficult to 
take in leaving them sometimes confused.
“I’m not really good at choosing, there are quite a lot of 
options and quite a lot of parameters to compare.”
“I wasn’t clear that walking was included in the main time 
of the option.”
 
We saw how participants easily tended towards taking the 
same travel option repeatedly, however, they did explain 
the thresholds and motivations in trying out new types of 
transport. It turned out that other travellers could play a 
role an important role in this.
“The first things you choose are the regular things because 
you’re used to it.”
“If you see that other people you use it, you think ‘maybe 
I have to try it too.”
“Personally I think that when you choose together, the 
threshold is less high to choose another means of transport 
that you never use because you’re doing it together.”
 
The travel goals of sustainability and activity lifestyle 
resonated with the participants. They did consider aspects 
of this already and saw how it could be a goal in travel 
behaviour where mobi could be of support.
“It could be kind of a sport to travel as cheap and most 
sustainable as possible.”
“If you have your personal goals in there, like doing a 
sportive option two times a
week, then it could say ‘you worked on your goal today!’. 
That the device helps to remember you to work on your 
personal goals.”Figure 11, Deployment prototype



A supporting artifact
In the deployment interview (see Appendix 6) we also evaluated a conceptual idea about a second artifact that could 
notify users in case of disturbances on planned trips. The ideation for this artifact will be presented in the next chapter. 
We got insights in how the interviewees dealt with disturbances on their trip currently and discussed two types of 

disturbances, namely traffic and weather.

The two types of disturbances were brought up by several participants and others could relate to is. They could 
understand the convenience of being informed about disturbances on their trip early in the day and also mentioned 
the value of alternative routes that could be presented.
“I think the weather has a large influence, so this is convenient to know.”
“I want to know the situation on the road because this could change any minute, maybe also when I wake up”
“Sometimes it would be better to be waken up earlier. If it’s very important and you want to be on time than it’s a good 
thing.”

Figure 12, Deployment prototype in use Figure 13, Deployment prototype in use

Figure 14, Deployment prototype in use Figure 15, Deployment prototype in use

14
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Iterations

Third holistic design 
Based on the findings of the deployment, new insights 
influenced our perspective on the second holistic design. 
This change in perspective was the result of two new 
insights. Firstly, comparing five options was described as 
difficult. This makes the process of comparing options 
rather demanding, contradicting our goal for dynamic 
exploration of mobility options. Secondly, comparing the 
relative distance of each option to the centrepiece was 
not intuitively done by participants of the deployment. 
This refutes the value of having a ranking in options. 
Considering these findings, we felt the need to explore 
an additional iteration, defending these arguments. 

In this new iteration, the centrepiece kept a similar function 
to the second holistic design iteration, only in this design 
the centrepiece itself is moved instead of the options. As 
seen in figure 16, three options are revealed by sliding the 
centrepiece to the right. Subsequently, these options can 
be compared relative to the centrepiece on a linear scale. 

Reflecting on this iteration, comparing the options is still 
not drastically improved. The distances to the centrepiece 
were still unclear due to the round edge of this part. 
Besides, in straight lines above each other, it looked as if 
it was a ranking from top to bottom.
Next to this, the shape of the artifact is changed 
dramatically, where especially the movement of the 
centrepiece had a big influence on the workflow of the 
user with the design. This interaction had an unclear 
coupling to the meaning of the movement. Also, in this 
new shape we assess as a decrease in aesthetic quality in 
comparison to the previous design. 

Iterations

Refinement of second holistic design
After deciding to leave the third holistic design iteration, 
we looked in the deployment more in-depth to use the 
insights here to develop a final design. We went back to 
the previous design used in the deployment and worked 
from there to see what changes needed to be made. One 
of the most important aspects of our mobility concept is 
comparing and choosing fitting options. Since we saw 
difficulties with this we decided to work on several points 
to improve this. First of all, we decided to provide three 
options to the user instead of five. We saw that three 
options could still include a broad variation enabling the 
user to choose a fitting option for their trip. Still keeping 
three options to accommodate for the complexity of 
decision making based on mood and instances.

Second, we worked on the arrangement of options. We 
saw how it would help the participants if the options were 
closer together, enabling them to easily get an overview 
in one glance. Next, we decided to leave out the relative 
distance in reference to the centrepiece. It was difficult 
for users to interpret this. This allows users to pick one 
option out of an equal playing field based on what fits 
them in that specific moment. Third, we worked on the 
information presentation. We included a time overview 
comparison in the centrepiece and decreased the amount 
of information per option. By selecting the option, the 
user can ask for more details which makes the amount of 
information more paired back on first glance. 

Figure 16, Thrid holistic design



16

The supporting artifact
Next to the planner artifact we saw the value of a second artifact. That it could provide a second interaction point, 
integrating the mobility system better in the daily routine. With the broad theme of MaaS we saw several opportunities 
of how an artifact could enhance the experience and support the user.

We explored the ideas to support the user with managing finances (figure 17). This device would display an overview 
of how much of the monthly amount of mobility was used and show on which services this was done. This could enable 
the user to get a grasp on their expenses during the course of a month. Next to that, a family admin could place parts 
of the monthly credits into the account of other users. In this way, the parents could give some credits to each of their 
children to pay their mobility.
Next to that, we explored the idea to make an artifact dedicated to a goal within mobility. The device could extract 
mobility use from travel behaviour of certain users and display the progress in reaching their mobility goal. It could 
motivate and inspire users to make other choices when choosing their travel but also to make mobi into a practice.

In the end, we saw the most value in an artifact that would notify the user in case of disturbances on planned trips. 
We decided to continue this direction since it had a close connection to the planner artifact and both artifacts could 
reinforce each other.

With the use of scenario writing, we iterated on what disturbances were important to be notified about. Our goal was 
to keep a minimalistic aesthetic to warn if there was a disturbance important for booked trips rather than displaying 
the current travel conditions constantly. Figure 18 shows some designs we drew inspiration from to in one eyesight 
convey the information to the just woke up user. We considered different places to implement this artifact. We saw 
the importance of integrating it in the morning routine to be updated about their trip before starting off the day and 
therefore iterated on a concept design for in the bedroom (figure 19). Because of this, we saw a possible collaboration 
with the student group working on the ‘sleep’ theme working on designs to be implemented in the bedroom.

Figure 18, Inspiration for supporting artifact
Designed by (f.l.t.r.)  Studie PSK, Jo Eunhee, Acerux

Figure 19, Exploration supporting artifactFigure 17, Exploration finance supporting artifact
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Data exchange
Common in systems of smart products is the gathering 
of personal data, voluntarily, observed or inferred [28]. 
This can create a personal privacy issue due to the person 
not being in control or aware of what is being collected 
and analysed [29, 30]. It is also a safety issue due to the 
risk of cyberattacks. It is therefore important to integrate 
transparency and create a moment of reflection in the 
design. 

User - system
By using mobi’s system, the user will exchange data with 
the system, exclusively through the mobi application and 
the mobi Planner. To guarantee optimized usability of 
these artifacts the user firstly has to set up a profile. In 
this setup phase the user is asked to share his first name, 
preferred means of transport, personal vehicles, payment 
information (admin.), personal goals and their type of 
travelling which will be described in more detail in the 
next chapter. Additionally, the system will learn from the 
use of the system, storing the user’s trip choices based on 
their travel destination and corresponding time. The data 
described above is only shared with the system and will not 
be available for third parties or mobi company employees 
in any way. This data can only be shared with third parties 
if the user agrees to share his trip to family and friends, the 
mobility profile has no option to be shared. 

Ethics and privacy

System-mobility services 
To be able to request available means of transport at 
mobility companies, the system has to share the time, 
location of departure and location of destination with these 
mobility companies. Sharing the location of departure, 
that is typically the home of the user, will expose the user 
to possible privacy risks. Third parties could abuse this 
information, considering the user is likely to be away from 
home at that given time. As the sharing of this data is 
essential for an effective use of mobility services, mobi 
will only collaborate with services that have a proven 
ethical approach towards data management. In addition, 
all related privacy statements of thirds parties need to be 
accepted by the user before the first use.

During the project, we were triggered to explore the ethical limits of our concept and how that might influence the 
perceived privacy of the members of the family. In addition, the discussion arose during the deployments, showing that 
the participants had a strong interest in it. Therefore, we considered it is important to probe the ethical and privacy 
concerns regarding our design. Within the chapter, we elaborate which challenges we faced and how we tried to tackle 
them.
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Mobi enables users of personal transport to explore 
various means of transport by presenting existing 
services together with owned private vehicles. This way, 
the user is able to choose the most suitable option for 
a specific future trip. Additionally, mobi enhances the 
perceived freedom in mobility by presenting the three 
best options based on a preset of preferences combined 
with an exploratory factor. The final decision will be made 
by the user. In addition, by enabling the user to create 
personalised goals with respect to mobility Mobi is your 
new motivator for reaching those goals. For example, as 
discussed during the deployment, one of the goals can be 
sustainability. In so doing, we see value in three designs; 
the planner, the notifier and a mobile application (figure 
20).

The mobi system
The first interaction a user will have with mobi is setting 
up their profile within the mobile application. This process 
consists of several questions to determine what kind of 
traveller the user is and what he or she finds important 
about using any form of transport. Once the profile is set 
up, the user can explore and plan a trip via the planner. 
In the planner, the user will see calendar appointments 
to plan for. When choosing an appointment, the user can 
compare three different travel options selected personally 
for the user which also can take into account a personal 
travel goal. The user chooses an option to book that fits 
their travel needs.
After planning a trip, the journey of experiencing mobility 
does not stop. Since mobi enables the user to plan a trip 
in advance, the conditions of the planned trip can change 
over time. For example, due to traffic jams, the chosen 
service is not suitable any more, and due to weather 
conditions such as heavy rain, it is advised to replan your 
trip. To make sure the user will get notified of the possible 
disturbances, we designed mobi’s notifier. 
In addition, the mobile application is designed to 
provide remote and flexible access to mobi’s system. It 
enables users to have an insight in their travels as well as 
subscription usage.

Subscription
Mobi takes a new stand in the world of mobility by 
bringing all services and family members together. 
This way, mobi enables the user to have one single 
subscription for a household. This subscription is a 
monthly package of credits where the family can choose 
the size of the package and thus the number of credits 
to use for travelling. The household consists of multiple 
users, of which each of them has their own personalised 
profile and at least one admin. This admin is the ‘head 
user’ of the mobi system and will be responsible for the 
subscription and the payments. The admin is also able to 
provide other users with (un)limited credits. With these 
credits, a non-admin user of the system can explore and 
plan their trips until they run out of credits. Next to the 
credits, the admin can also block certain services. These 

Final Designs

banned services will not appear as an option for the other 
users of mobi. This system can be considered as a child 
lock while still enhancing the freedom of using mobility for 
all members of the family.

Mobi Planner
The planner (figure 21, 22) is designed to be placed on 
a wall in the kitchen. The kitchen is considered to be a 
meeting point in the house and a high potential location 
for planning in combination with other practices. 

The planner consists of four elements; one centrepiece 
and three options. The centrepiece represents the central 
point of view -the user- in the system with the different 
means of transport around you. Each option displays the 
main means of transport together with the leaving time 
and the number of credits it costs. In figure 23 an example 
option is shown. The highlighted outer ring of the option 
shows that this option fits the personal goal of the user. 
Furthermore, the icon of the brand of the scooter is 
shown. Figure 24 shows two options that do not fit within 
the personal goal but are still one of the best means of 
transport for the specific calendar appointment.

Figure 20, Family of  final designs

Figure 21, The planner during Demo Day
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In its passive state, the planner acts as a clock, displaying 
current time, date and weather. When being approached, 
the planner displays the family members of the household. 
The user has to identify himself by scrolling through the 
family member by turning the wheel that encloses the 
screen and then pressing the wheel to select (figure 25).
When the identification has been made, the user’s next 
upcoming calendar appointment is shown. By using the 
wheel, the user can scroll further to plan appointments 
ahead. The appointment is selected by pressing the 
wheel, as before. When the appointment has been 
selected, the best available options around you -the user- 
will reveal themselves by physically moving out and the 
screen will display a comparison between the presented 
options (figure 26). The comparison is based on the arrival 
and departure time and the duration of the trip. One of 
the options is the best based on your personal goal, this 
option will be highlighted. By touching the options, the 
centrepiece will give more specific information about the 
option in comparison to the other options. 
 Finally, in order to confirm the ride and book the 
service, the user has to physically slide the option towards 
the centre slotting it into the centrepiece. When the 
options are slid into the centrepieces the details of the 

booked option together with the leaving time is shown on 
the display (figure 27).

The two options that are not supporting your personal 
goal have increased friction, increasing the strain of 
selecting them without being deprived of the capability of 
doing so. With this friction, awareness of the personalised 
goal is created.  If the user selects a private vehicle, this 
vehicle will not be able for the next user(s) to book at 
that time slot.  Once an option is chosen and booked, 
the centrepiece will return in the default passive state and 
the not chosen options will slide automatically back into 
the centrepiece and is ready for the next member of the 
family to plan a trip.

In terms of electronics of the demonstrator, the 
centrepiece is equipped with a 7 inch originally Raspberry 
Screen. The three options have a fixed visualisation of 
the recommended mobility options and are attached to 
a white backplate with magnets. With the use of a Wi-
Fi shield, the planner is connected to the internet to 
facilitate the connection between the family of products. 
A rotary encoder is used for the rotational selecting ring. 
Furthermore, a motor is attached to slide the options out, 
and an input of 5 volts and 2.5 Ampère is needed to power 
the planner. In appendix 7 all electrical components of the 
demonstrator, an electrical scheme and the used code are 
shown.

Figure 23, Option with highlighted ring Figure 24, Two options, a private vehicle and a service

Figure 25, Interaction character selection

Figure 22, The planner during Demo Day

Figure 26, Interaction appointment selection

Figure 27, Interaction confirming trip
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Mobi Notifier
The notifier, as seen in figure 28 is designed to be placed 
in the bedroom, on the nightstand, as a manner of 
tailoring the experience into the users routine at the same 
time as supporting the user to be on time. Hence, mobi 
Notifier is synced with the product of the project group 
working on the ‘sleep’ theme and will notify you as you 
are being woken up. Once disturbances occur, the notifier 
will notify the user by shape change to represent weather 
disturbances and traffic jams by a coloured pattern.
The system has a defined general limit of when people 
avoid particular mobility options due to specific weather 
conditions. The system learns by extending the limit if 
the user ignores the notification. Additionally, the user 
can read just these limits and thereby also abbreviate the 
limit. In case of a great disturbance or complete blockage 
that would that influence even if other alternatives would 
be considered the system would wake the user up earlier. 
However, only if the appointment has been marked as 
important/fixed in the calendar. 

Inspiration was taken from weather instruments and how 
they intrigue fascination in people. We perceive it as the 
core of this intriguement is the experience of receiving real-
time information in a tangible manner . The inspiration of 
the weather disturbances notification was taken from rain, 
more specifically the ripple effect, the interference of the 
surface as a droplet falls. The notification is made through 
shapechange where the ripples move up and down, the 
speed of the movement indicates the magnitude. When 
there is a traffic disturbance the LED-ring surrounding 
ripples lights up red at the sequence of the trip that is 
affected, resembling a blockage on the trip. The length 
of the red light indicates how extensive the disturbance 
is (figure 29). 
To obtain more detailed information about the disturbance 
the user holds the phone over the artifact, which in 
succession turns off the artifact (figure 30). The artifact can 
also be turned off by swiping your hand over it. This way, 
the user physically collects the information.

Technical part
The artifact is connected to the family of mobi through 
wifi with a ESP32 Sparkfun. That is also how it can receive 
real-time information.  
The ripples are moved in a sequence of two and paired 
together. These are then pushed by four solenoids, two 
for each pair. Due to restrictions at the university, only the 
upper layer of the ripples was 3D-printed and the main 
body was laser cut from MDF. To obtain a sufficiently low 
weight for the motors to be able to carry them, holes were 
cut out in the structure. 
The LED-ring displaying traffic disturbance is powered by 
an external power supply together with the four solenoids. 
The design also includes a proximity sensor to detect 
the hand, and an NFC tag enabling connection with the 
phone. The phone needs to be held within a distance 
of 10 cm. In appendix 8 all electrical components of the 
mobi notifier, an electrical scheme and the used code are 
shown.

Figure 28, The notifier

Figure 30, Interaction mobi notifier and mobile application

Figure 29, Ring of disturbances
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Mobi application
The third member of the mobi family is the application 
(appendix 9). The application has a vital role in the system 
since it works as a channel between the user and the 
system. It is in the application that the user provides the 
input that the system uses as a base to personalise the 
experience. But it is also of importance because mobility 
implies that you are mobile, and therefore need the trip 
details with you as well as being able to plan trips or make 
changes to your trip when you are out of the home. The 
application fills the gaps between the artifacts and the 
service making the experience holistic. The main features 
of the application are trip overview, plan on the go, 
subscription overview and personal profile (figure 31). 

Figure 32,  Defining type of travller

Figure 33,  Rating the ride Figure 34,  Sharing the ride

Set up 
In the initial use of the application, the family sets up the 
account and subscription. Parents can be assigned as 
admins and thereby divide the credits among the family. 
Thence, each family member fills in their preferences and 
mobility information such as what private vehicles they own 
and what driver licences they have. The base preferences 
are set by the user defining what type of traveller they are 
within  four categories, economy, activity, punctuality and 
explorativity (figure 32). They can also put in their routine 
trips and set a personal goal. There are two personal goals 
to choose among, Sustainability and Active Lifestyle.  

Upcoming trips 
The starting page when opening the application is the 
upcoming trips that have already been planned. Enabling 
the user to bring trip details on their travel, but also to 
change it if unexpected events would occur.  When the 
trip has finalised the user is suggested to rate the trip. 
Both as a manner to cooperate with existing services and 
as a way to enhance the compatibility of future option. 
(figure 33). 

Figure 31,  Main features of application
Plan on the go  
On the mobile application, you can plan trips from wherever 
you are and save your most common destinations. Here 
you can also see it being synced with your calendar, 
enabling you to access it here as well and to plan ahead 
for the upcoming appointments that are available in the 
calendar. When planning a trip on the go the user can 
decide to share it with the family (figure 34). It can work as 
a way of sharing your arrival at home or to feel more safe, 
knowing that they are up-to-date on your trip. 

Overview 
In the overview, each family member can see their usage 
and their saldo for the month. As an admin, you can 
expand the subscription package if needed and as a non-
admin you can request more credits from the user if you 
are about to run out. In this section, they can also follow 
their personal goal. 

Personal profile
This page gives the user an overview of their personal 
settings, such as of licenses and private vehicles. 
Additionally, it displays the current preferences being 
transparent of what the system has learned from previous 
usage. The preferences are duration, reliability, price, 
activity and explorativity, see  figure 31. The preferences are 
being traded off with each other for the type of decisions 
the user makes. The user, however, has ascendancy and 
can change the settings for the preferences if there would 
be a dissension. The user can also deselect mode of 
transportation or specific mobility services that are not 
of interest. For example, if they had a bad experience 
with a specific mobility service, it can be deselected and 
thenceforth not be shown as an option from then on.
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Data
Mobi has a high demand for data to ensure the best 
three options for each appointment is given. The mobi 
planner and notifier make use of data from within the 
system and especially data from the outer world; such as 
mobility services, weather and disturbances. Next to that, 
the use of data is needed for the mobile application. To 
understand the data flow within mobi’s system, a data flow 
diagram is constructed and shown in appendix 10. 

The circles represent a direct input from the user of the 
system and the diamond shapes represent an event/
action of the mobi system. The rectangles represent 
each different input from an outer source. Furthermore, 
there are two dotted rounded rectangular shapes. The 
horizontal dotted rectangular combines all events and 
inputs within the planner artifact and the vertical dotted 
rectangular visualise the events taken place by the notifier. 
In table 2 a few examples of data are shown.

Besides mobi’s internal dataflow and communication with 
the needed services, mobi also communicates within the 
smart home. With the use of the OOCSI infrastructre [7], 
the dataflow within the smart home is established (figure 
35). Together with the ‘sleep’ group, working on a product 
called The Coolant, mobi enhances the experience of 
using mobility by waking up the user once disturbances 
such as traffic jams or rain occur on the planned trip. 
The diamond shape ‘Wake up’ in appendix 10 represent 
outgoing data towards The Coolant. This data consist 
of signal that this group uses to wake up the user. Once 
the user is awake, the visualisation of the disturbance are 
already turned on and can be interpreted immediately. 
OOCSI is also used to establish communication with the 

‘mobility-bike’ group working on a product called Shrack 
(figure 36, top right). Shrack is treated as a mobility service 
and therefore mobi obtain the presents of a bike and 
sends a renting request in return once the user chooses 
for this option. In appendix 11 the used code, electronics 
scheme and parts are shown. 

A valuable aspect of the mobi system is the ability to learn 
from previous choices of the user. The mobi system learns 
from both selecting an option and booking options. The 
system learns which options are relevant for the user for 
how the user interacts with the system. Therefore, the 
system can provide an improved set of proposed options. 
In the Figure dataflow this learning feedback loop is 
visualized. 

Business
Mobi addresses a new way of planning and combining 
mobility services to create a more pleasant journey from A 
to B. In so doing, new business models and opportunities 
are available. With the use of Board of Innovation the 
possibilities of this new approach are explored. As a 
result, a value flow diagram is constructed as shown in 
appendix 12.

We envision to have four stakeholders in mobi’s business 
model. First, mobi itself, the users and all available mobility 
services. These mobility services will differ from each 
region since not all services operate globally. Second, we 
believe the government can play a role in this model since 
this stakeholder has a significant impact on how mobility 
service might operate within their territories. As shown in 
the diagram, important values such as money and data 
can be taken away from the mobility services since mobi 
can provide these. This way, users are not bothered with 
all the different systems and mobility services can focus on 
providing the best travel experience. 
 We believe that together with all mobility services, 
the influence of the government and our system, mobi’s 
new approach towards personal transportation can be 
established in our society.

Table 2, Examples of data

Figure 35, IoT Sandbox with the OOCSI items Figure 36, OOCSI Items with the IoT Sandbox



Tangible interaction
Another theme that arises is the physicality of mobi’s 
system which could be explored more in-depth. Having 
a tangible product to plan personal transportation was 
a recurring topic of discussion during this project. We 
argued for a physical product to work on more seamless 
and tangible interaction with the product that would 
integrate better in the everyday life of users. Nonetheless, 
it can be questioned if the final designs suffice this need 
for physicality. During this project, we realised how hard 
the challenge for designing tangible interactions is. While 
reviewing the final designs, a rotational interaction (e.g. 
selecting the appointment), sliding the options in and 
touching the options might not be the best way to create a 
rich and meaningful interaction. Reflecting now, we forced 
ourselves to have a physical interaction but didn’t use it to 
its full potential. Especially in the movement of sliding it in 
we see a missed opportunity to give more meaning to this 
interaction than only booking the option.

The feasibility of the final design might raise questions 
as well. Within this project, our focus was rather on the 
development of the concept and the interactions than 
the feasibility of a final product. This resulted in a design 
that could be hard to realise. While developing the final 
prototype, multiple ideas about how the options should 
automatically slide in and out were reviewed. During 
this, we were limited by our own prototyping capabilities 
as well as machinery and components available. For 
demonstration purposes, we decided to go for a non-
automated option and prototyped it with fishing thread 
to still realize the experience of the appearing and 
disappearing options. For realizing a final product, new 
options arise where we do see some opportunities to 
realize this sliding mechanism. However, feasibility is a 
theme that needs to be addressed in future work. 

Discussion

Conflicting practices 
For planning a trip through mobi the user has two options, 
use the physical Planner or the mobile application. As 
the Planner is optimized for domestic use, the mobile 
application can serve this same purpose in the house. 
Users that are frequently away from home, using the 
mobile application, might continue using the application 
domestically. This involves the risk of constructing a 
practice out of the use of the application. Another cause 
regarding this risk might be the physical interaction being 
hazardous as it can be physically demanding to use in 
comparison to an application.   

Rich interaction
In addition, as described in the ethics and privacy chapter, 
data of the user is collected in order to make the best 
choice out of all available mobility services and private 
vehicles. Requiring all this (personal) data might influence 
the user experience of the mobi products and system. As 
written by Belotti and Sellen privacy can be considered 
as a design issue [32]. With the mobile application, we 
already touch this issue by providing an overview of what 
mobi learns from the use of the system. In future work 
this can be explored even more to enhance the perceived 
privacy and control over personal data of the user.

Emerging functionalities
While working together during the workshops of the squad, 
we explored how to make use of the projects of our fellow 
students within the squad and how we can contribute to 
their projects. Being able to see the possibilities which 
originate from such a cooperation is something we all 
learned from. Within this project, we made use of this skill 
by cooperating with The Coolant and Shrack to enable 
new functionalities. Nevertheless, we also saw that it can 
be a problem to rely too much on other designs since our 
aim was to create a system that could work independently. 

Looking back at the vision we started with and the final design, some themes arise that are worth to be discussed. 
For example, when the user has a routine schedule instead of a dynamic schedule with different locations, mobi’s 
Planner might not be used in the way we intended to when designing it. The mobi Notifier will come in handy when 
disturbances on this routine trip occur which redirect the user towards the mobi Planner. Nevertheless, in this case, it 
is fair to say that the use of the mobi system is highly dependant on the infrastructure which can be a challenge. Next 
to the infrastructure, as written by Arby - CEO UbiGo Innovation [31]. One of the most challenging changes mobi 
tries to accomplish is the intermodality of mobility services. Today, mobility providers tend to rather hold tight to their 
customers than sharing more customers in a larger market with other providers. Since innovations, as mobi, can not be 
forced upon companies, Arby also sees the value of governmental institutions. “Fully integrated, subscription-based 
mobility service will probably include only a limited number of non-competing transport service providers that in a way 
will own the customers together, minimizing the above-mentioned risks.” - Arby.
Because the mobi system provides access to these services, it should fulfil the needs of the services in this. Since rating 
the experience with a certain service is a common feature in mobility services this is provided in the mobi application. 
However, there might be more unexplored interaction needs of those services. This is an important aspect when further 
developing the system probably in collaboration with the services. 
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The vision of mobi is to enable personalised exploration, 
enhancing the user’s freedom in mobility. This was 
done by implementing MaaS, gathering all available 
mobility services, with the addition of including private 
vehicles into a single platform. Seeing that a family is a 
group of individuals that differ in age and interests and 
have different needs and drivers for mobility, mobi adapts 
to the individual user, tailoring a personal experience 
based on learned preferences in a system of three 
artifacts. Therefore, mobi responds to future trends of 
electric vehicles, shared economy, personalisation and 
connectivity in mobility service design. The Planner is a 
tangible product, placed on the kitchen wall, that allows 
the users to plan their upcoming calendar appointments. 
The Notifier supports the user by warning about 
disturbances on planned trips, situated in the bedroom. 
The Mobile Application works as a channel between the 
user and the system, enabling the profile set up, on the go 
planning and overview of subscription.

Several MaaS applications on the market have been 
successful and also shown to have a great influence on 
changed behaviour, e.g. in decreasing car usage. Further 
research would be to see if a tangible alternative can 
add to the development of MaaS in addition to existing 
mobile applications and if it can make mobility more 
collective as a practice. In this collective, mobi has to 
respond to the interaction needs of mobility services, 
just as mobility services should be willing to meet the 
ethical and usability requirements of mobi. It is hard to 
predict the future in legislation and relations between 
stakeholders. Collaboration is crucial since MaaS requires 
a multi-stakeholder consortium. Therefore, future work 
on the development of feasible business models can be 
done to realize successful mobility collaborations.  

Conclusion
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Appendix 1 - The characters

Demographics Key characteristics

Strengths 

Bio

Life goals

Peter Earhart 
“There is no planet B”

48
English teacher
Eindhoven 
PABO, Eng. Literature       

Cycling, Family time
Married to Madeleine
Father of Bart and 
Emma 

Caring father
Active, likes to sport
Focussed and serious  

Sleeping
Sleeps on his back

Nuenen
Want one device to con-
trol everything

Hearing
Speaks loud and clear
Close to perfect hearing

Cooking
Fast eater
English & French cuisine

Mobility
Uses car 4 days a week
Would like to spend less 
on the car

Fast learner
Inspiring
Committed    
             

Be the best father he can possibly be
Live a healthy and happy life
Contribute to a world of less polution and waste               

Peter has lived in Eindhoven for his entire life, but 
does not mind to travel to his work in Venlo every-
day. Eventhough he still loves to go to the local 
pub sometimes, due to his sporty lifestyle, he is 
still quite muscular. Peter’s height is 1.82 meters. 

Weaknesses
Does not like mornings
Too involved in chil-
dren’s decisions 



Lorem ipsum dolor sit amet, consectetur adipiscing 
elit, sed do eiusmod tempor incididunt ut labore et 
dolore magna aliqua. Ut enim ad minim veniam, quis 
nostrud exercitation ullamco laboris nisi ut aliquip 
ex ea commodo consequat. Duis aute irure dolor in 
reprehenderit in voluptate velit esse cillum dolore eu 
fugiat nulla pariasectetur adipiscing elit, sed do eiusmod 
tempor incididunt or in reprehenderit in voluptate velit 
esse cillum dolore eu fugiat nulla pariatur. Excepteur sint 
occaecat cupidatat non proident, sunt in culpa qui officia 
deserunt mollit anim id est laborum.
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Demographics Key characteristics

Strengths 

Bio

Life goals

Peter Earhart 
“There is no planet B”

48
English teacher
Eindhoven 
PABO, Eng. Literature       

Cycling, Family time
Married to Madeleine
Father of Bart and 
Emma 

Caring father
Active, likes to sport
Focussed and serious  

Sleeping
Sleeps on his back

Nuenen
Want one device to con-
trol everything

Hearing
Speaks loud and clear
Close to perfect hearing

Cooking
Fast eater
English & French cuisine

Mobility
Uses car 4 days a week
Would like to spend less 
on the car

Fast learner
Inspiring
Committed    
             

Be the best father he can possibly be
Live a healthy and happy life
Contribute to a world of less polution and waste               

Peter has lived in Eindhoven for his entire life, but 
does not mind to travel to his work in Venlo every-
day. Eventhough he still loves to go to the local 
pub sometimes, due to his sporty lifestyle, he is 
still quite muscular. Peter’s height is 1.82 meters. 

Weaknesses
Does not like mornings
Too involved in chil-
dren’s decisions 

Demographics Key characteristics

Strengths 

Bio

Life goals

Madeleine Donnely Earhart 

“Family is one of nature’s masterpieces”

49
Graphic designer
Eindhoven 
Art academy     

Cooking, violin
Married 
Mother of Emma 
and Bart 

Emancipated woman
Culturally involved
Expressive  

Sleeping
Sleeps on her side
Menopause

Nuenen
Wants direct control
Likes haptic feedback

Hearing
Does not like hearing aids
Becoming deaf on left ear

Cooking
Sharing eater
Turkish + other cultures 

Mobility
Uses the car occasionally
Likes to be dynamic

Organised
Creative
Quick in connecting
             

Keep developing her business as a graphic designer
Live a healthy and fun lifestyle
Explore different cultures and learn from them

Madeleine travels a lot for her work. She has daily 
meetings spread out over the Netherlands. Made-
leine aims to live sustainably. Her hearing has de-
clined. This has a great influence on Madeleine 
along with the fact that she is now almost mid-
dle-aged and feeling the effects of getting older.

Weaknesses
Needs structure
Often tired from work
Misses overview
             

Demographics Key characteristics

Strengths 

Bio

Life goals

Bart Earhart 
“Free your mind and you can do anything”

19
Student
Leiden
Psychology (1st year)       

Football
Son of Peter and Ma-
deleine

Adventurous
Independent
Judgemental

Sleeping
Has no steady sleep 
schedule

Nuenen
Preferers personal con-
trols and customisation

Hearing
Wears headphones indoors
Hates repeating things

Cooking
Fast eater
Easy and simple food

Mobility
Uses train in weekends
Easily uses new services
for mobility

Sportive
Strong social connec-
tions   
             

Successfully finish his studies
See as much of the world as possible
Enjoy the moments with his friends              

University student, lives on his own, only home on 
the weekends. Bart likes to exercise, he plays 
football on the weekends with his old club mates 
from high school. He his interest for cars with his 
grandfather. Bart’s height is 1.90 meters and he is 
slightly muscular.

Weaknesses
Bad planner
Tired in the weekends
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Demographics Key characteristics

Strengths 

Bio

Life goals

Emma Earhart

“Never give up on your dreams”

17
Stock clerk
Eindhoven 
6 VWO

Hockey, guitar
Single
Daughter of peter 
and madeleine  

Values her sleep
Confident in her abilities
Likes to help out 

Sleeping
Likes a cold room
Sleeps on her stomach 

Nuenen
Likes automation
Wants to see result

Hearing
Likes noisy environments
Speaks a bit softly

Cooking
Picky eater
Cooks Instagram worthy

Mobility
Cycles to school
Begs for a ride during rain

Social
Creative
Helping nature             

Move out and live on her own
To become succesfull in life both family and work
Excelling in her music

Living at home but cannot wait to move out. 
Emma likes to play the guitar. She has a job at the 
supermarket. Comes home from school around 
3pm and then finishes her homework. She likes to 
watch Netflix in the living room. Emma sleeps in 
on the weekend and hates disturbance. 

Weaknesses
Manipulative
Lazy
Stubborn

Demographics Key characteristics

Strengths 

Bio

Life goals

Michael Earhart 
“Its never too late to learn”

73 
Retired
Eindhoven
Mechanical Engineer         

Fixing old cars
Divorced, Dating
Father of Peter

Likes routine
Appreciates privacy
Independent

Sleeping
Daily nap
Bedtime 11-12pm

Nuenen
Open to technology
Likes to do tasks himself

Hearing
Wears hearing aid  daily
Acoustics of the livingroom 
bother him

Cooking
Conventional  type eater
English and French cooking

Mobility
Likes to drive for pleasure
Drives others around

Independent
Calm grandfather
Open mindset
   

Finds it important to stay active and healthy
Wants to enjoy life
Stay connected to his family

Michael is originally from England but lives in the 
Netherlands. Michael lives in a studio connected 
to the family house. He is in a relatioship with 
Holly (63) but they live seperately.  Michael is 1.71 
meters and slightly overweight. He is aware of this 
and does daily exercises. Michael’s drivers license 
needs to be renewed when he is 75.

Weaknesses
Hearing problems (has aid)
Less adaptive
Avoids crowded situations
  



Appendix 2 - Scenarios

Bart
Scenario 1
Morning: 
Bart is waking up at 10:00 am with a hangover. He rushes 
to the tram station to go to school. Arriving at the station 
he just missed the tram and has to wait for half an hour. 
Arriving 45 minutes late, he is obliged to buy a coffee 
for his project group. At this point Bart is sweating, has a 
headache and is frustrated. 

Afternoon: 
At 14:00 Bart has finished his project work. Together with 
his group mates he takes the bus to the city centre, to 
spent the afternoon drinking some beer on a terrace. At 
16:30 he decides to go to his parents. Slightly tipsy, he 
struggles to figure out what transportation to take to his 
parents. He has to take Bus-Metro-train-Bus

Evening: 
He arrives at home 18:00 and eats together with the fa-
mily. After dinners he bikes to the supermarket and back, 
to get some beer for tonight’s party. At 21:00 a friend 
picks him up by car to go to the party. At 01:00 Bart want 
to leave the party. His friend, who brought him, is eager 
to stay for a few hours. Bart has to make a decision, call 
his father to pick him up or wait for his friend. 

Scenario 2
Vanaf 16u is Bart klaar op zijn studie. Hij fietst naar huis, 
pakt zijn tas en gaat direct door naar het treinstation. 
Eenmaal aangekomen op het station ziet hij dat hij net 
de trein heeft gemist. Shit! Een half uur wachten.. Hij 
baalt. Een trein later betekent dat hij geen fijne over-
stap heeft op de bus vanaf het station en daardoor dus 
in totaal een uur langer onderweg is. Bart stuurt een 
berichtje naar huis dat zijn aankomsttijd wat later is. Ook 
stelt hij de vraag of iemand hem kan komen ophalen op 
het station, zodat zijn reistijd flink wordt ingekort. Helaas. 
Bart heeft pech. Hij krijgt te horen dat hij zijn vader moet 
bellen omdat zijn moeder de auto niet heeft. Uiteraard 
neemt zijn vader weer niet op en dus kan hij niet worden 
opgehaald. Hij zet zijn reis voort per bus. Eenmaal thuis 
aangekomen ziet hij dat de auto op de oprit staat. “Hoe-
zo konden ze mij dan niet ophalen?” Enigszins geërgerd 
gaat hij naar binnen. Tijdens het avondeten geeft Bart 
aan dat hij graag de auto wilt lenen om vanavond met 
zijn vriendin op stap te gaan. Dat mag op één voorwaar-
de. Hij moet eerst Emma afzetten bij een vriendinnetje. 
Bart gaat op stap en komt pas diep in de nacht terug 
thuis.
 
Madeleine
Scenario 1
Morning:
Madeleine gets up at 9:00. See gets out of her bed and 
makes breakfast. Firstly she goes to the supermarket 
by bike to do some groceries shopping. She buys a full 
shopping cart of groceries a walks back to her bike. Her 

she noticed that the groceries barely fit in her bike-
bags(?), at this moment she wishes she had a car availa-
ble to do the shopping for a whole week. Back at home, 
she stores the groceries and starts to do some work  for 
her partime job. 

Afternoon:
At 13:00, madeleine takes the bike to the train station, 
as she plant to visit a friend. Spending the day with her 
friend she decides to take the train back at 15:00 but no-
tices that her train has a delay. At this point she is getting 
stress because she has to make dinner for the kids and 
Peter. 

Evening: 
Arriving half an hour late she, ruses to make dinner on 
time for the family. After diner she want to relax after a 
busy day. And want to go to bed early. 

Scenario 2
She is having coffee and reads the newspaper when 
Emma comes into the kitchen for breakfast. She usually 
tries to talk a bit to Emma but she knows she wont get 
that much out of her this early in the day. Today is a work 
from home day, she has been productive during the 
week so she will probably be able to start her weekend 
at 15.00 already. Which she had planned carefully be-
cause tonight she is going to the theater with two of her 
friends. Amanda is going to pick her up at 16.30. 
15.00 
Finally done for the week. Now she needs to do some 
cleaning and get in the shower before Amanda comes to 
pick her up. The phone is ringing, it’s Amanda, there had 
been a misunderstanding she can’t use her car. Bam bam 
baaaam 
…..
After the theater the friends goes for a drink before 
heading home. Madeleine doesn’t want to get home to 
late and miss Bart. 

Scenario 3
Madeleine heeft een rustige dag en hoeft niet op een 
bepaalde tijd op haar werk te zijn. Toch wilt ze vandaag 
een aantal uur in Rotterdam werken want in de middag 
ontmoet ze daar een van haar vriendinnen. Madeleine 
besluit eerder op te staan dan nodig zodat Peter haar 
kan afzetten bij de carpoolplek waarna hij zelf verder rijdt 
naar zijn werk. Eenmaal aangekomen bij de carpoolplek 
moet Madeleine nog even wachten voordat ze vertrekt 
want ze zijn wat te vroeg. Dit kon helaas niet anders, 
Peter moest vroeg beginnen. Madeleine werkt op haar 
flexplek in Rotterdam en ontmoet later een vriendin 
waarmee ze de middag spendeert. Samen met haar 
vriendin rijden ze weer naar huis. Hier en daar staan ze 
helaas nog in de file. Gelukkig biedt haar vriendin haar 
aan om haar voor de deur af te zetten. In de avonduren 
heeft Peter nog wat gepland met wat vrienden waar ze 
mee naar toe gaan.



Peter
Scenario 1
Morning;
Peter gets up at 07:30. His conducts his morning ritual, 
eating yogurt and reading the newspaper. He make cof-
fee to take away and gets in his car at 08:15. At 9:00 he 
arrives at his work, but struggles to find a parking space, 
as it is always very busy at this hour. Eventually, he sits 
behind his desk at 09;15.

Afternoon:
In the after noon he has to visit a client. Walking to his 
car he noticed that a colleague has double park his car. 
Knowing he has not time to find the colleague on time, 
he books an uber to visit the client. On the his way back 
he takes public transportation because he has pay for 
uber trips himself. At 17:00 he is done working and takes 
the car backhome. On Friday 17:00 traffic is heavy. He 
arrives with a 20 delay at home. 

Evening:
Peter comes home at 18:20. His family already started 
eating, because the food was getting cold. After diner, 
Peter talks to his wife about their week. At 22:00 they 
plan to go to a theatre in the city centre. They take the 
car to drive their. At 01:00 the theatre is over, they drive 
home and Peter goes to bed feeling very tired.  
Tonight, peter and madeleine are going to a theatre at 
9. Before that, they have dinner together with the whole 
family. They take the car to the theatre and will be back 
at 0:00.

Scenario 2
Peter moet vroeg op. Omdat Madeleine heeft gevraagd 
om mee te rijden naar de carpoolplek moeten ze iets 
eerder vertrekken dan normaal. Na het afzetten van 
Madeleine rijdt Peter naar zijn werk. Gelukkig zijn ze wat 
eerder vertrokken, nu rijden ze net voor de file uit. Een 
half uur van tevoren komt hij op zijn werk aan omdat hij 
de file voor wilde zijn. Gelukkig vindt Peter dit niet erg, 
want zo kan hij ook een half uurtje eerder stoppen van-
daag. Halverwege de dag pakt Peter vanaf zijn werk de 
auto om een klant te bezoeken in Groningen. Omdat hij 
heeft gezien dat er een ongeluk heeft plaatsgevonden 
en daardoor de snelweg dicht is, neemt hij een andere 
route dan normaal.
 Op de terugweg is er niets meer van het ongeluk 
te zien en kan Peter gewoon naar huis rijden. Wanneer 
hij bijna thuis is, besluit hij nog even langs de supermarkt 
te gaan en te gaan sporten. Omdat hij toch zo vroeg 
weg kon op werk, en het verkeer zit mee, heeft hij alle 
tijd.
’s Avonds gaan Peter en Madeleine met wat vrienden op 
pad. Omdat Bart de auto mag lenen, gaan ze met de 
fiets naar hun vrienden.

Scenario 3
At the end of the week Peter has trouble getting out of 
bed in time. Friday is usually a more relaxed and shorter 
day, but he’s not looking forward to ride through traffic 
jams again and be in the car for a long time.
He decides to do some work from home first and drive 
to work when the road will be a bit less busy. He eats his 
breakfast while opening his laptop. In this way, he’s able 
to catch up on all the e-mails and things to read that 
piled up during the week.
 At 9.30 he packs his stuff and gets in the car. He 
searches on Spotify for an upbeat album or playlist and 
drives off relaxed onto the now quite empty roads.
In the car, he gets a call from a colleague not knowing 
what to do with a problem that came up at work. Unfor-
tunately, Peter has to say that he can’t do anything now 
while driving and hates that he did not go right to work 
early in the morning. He gives some advice to his collea-
gue and hurries to work irritated by the upbeat album he 
chose and changes it to radio.
 At work, he has trouble finding a parking spot 
later on the day and has to park at the far edge of the 
parking place. Quickly getting to his colleague he opens 
his laptop to right away look with him and start helping 
but it turns out the colleague has solved most of the 
problem already and he sort of hurried for nothing.
At the end of the day, he chats with some colleagues and 
then calmly goes to his car. Now he can fully enjoy the 
new upbeat album he discovered and drives home to 
join dinner with his family.

Emma
Scenario 1
As every friday Emma starts school at 09.00, she wakes 
up at around 07.30. She is not much of a morning person 
so her alarm is set at 07.10, she just loves to snooze. In 
the kitchen the breakfast is already prepared and she sits 
down next to madeleine and peter. At 8.35 she is meet-
ing Brenda and Melany in the corner of the street, they 
always meet there and go to school together. During 
lunch Emma and her friends decided that they are going 
to the skatepark to watch Melany’s boyfriend skate, so 
they skip class and go to the park. On the way to the 
skatepark she doesn’t she a hole in the ground and falls 
to the ground. The bike has a flat tire and she hurt her 
leg really bad.  Bam bam baam 
She does not want to call her parents because then they 
will know she skipped class but she can’t walk and it 
really hurts. 



Scenario 2
Ah, super chill to sleep int today and stay in bed longer. 
Emma has the first hours free today.
During her breakfast, she dreads to cycle to school on 
her own today since the friends with who she cycles nor-
mally did not have the first hours free and are already at 
school. It’s just boring to cycle alone.
 She looks on her phone to maybe take the bus. 
Looking at the times the bus leaves, she has to hurry 
now! She quickly throws all her stuff in her bag and sear-
ches where she left her public transport card. Finding it 
in her coat pocket, she runs off to the bus stop with her 
jacket in her hand.

Just in time to catch the bus, she gets on and sits down. 
In the bus, she eats an apple that she threw in her bag 
to finish her breakfast. She can relax in the bus, listening 
to some music and texting with some of her friends. She 
does realize she forgot her schedule book for school…
 At the end of the day Emma walks out of school 
with some classmates, they want to go to the city centre 
together and celebrate the start of the weekend. Walking 
to the bicycle parking she realizes her bike is not there, 
she came by bus today.
Luckily, she can sit on the bicycle rack of a friend who 
bikes her there.
 After sitting with her friends, they walk off to-
gether, some of her friends walk with her with their bikes 
in their hands to the bus station in the city centre. She 
still has to wait for ten more minutes for the right bus and 
her friends have to go and drive off.
She puts on music again and drives through the villages 
home. She gets home and walks the last streets to her 
home.

Michael
Scenario 1
No one is awake when michael gets up in the morning. 
He usually wakes up at 06.00. He starts making coffee 
and gets the news paper. At 08.00 he will watch the 
morning news on the TV and then take a walk if the 
weather allows. Today he might take a longer walk so 
that madeleine can get some peace and quiet to get her 
work done.When he comes home he is usually a bit tired, 
the best time for a nap. 

Tonight he has a chess tournament with his friends. He 
would really like to borrow the car so he can pick up 
Mary that has a hard time walking now days, but he 
knows that on Fridays he is not the only one that would 
like to use the car and he does not want to bother too 
much.  
Bam bam baam
…
Wants to be home at 21.00 to get to bed. 

Scenario 2
Michael looks outside into the garden during his break-
fast and sees what for good weather it is. He would really 
enjoy going outside today. He thinks of where to go, so-
mething a bit different then just walking around through 
the neighbourhood from home.
 However, he can’t take the car. He thinks of some 
friends who live close by and decides to call them to see 
if the couple has time today. Unfortunately, it turns out 
they don’t have time during the day, but they do plan to 
get together in the evening.
 Michael thinks off some public transport options 
to the forest but since it later in the morning and he’s not 
really prepared yet, that isn’t really an option now. He 
would use the full day for this. But he can go to a nice 
city nearby, there is a market today so he can walk along-
side the rivers over the market.
 Michael puts on some comfortable shoes and ta-
kes a small bag with him with some food and drinks. He 
bikes to the train station, putting his bike in the secured 
bicycle parking. He takes a look at the board for the train 
times and see that his train will be there in fifteen minu-
tes. No problem for Michael, he grabs his coffee mug 
and sits in the sun until the train arrives.
 In the afternoon, he walks to the train station, by 
now with a bit tired legs of walking. He tried to take the 
bus back to the train station but couldn’t find a bus stop 
close by with busses back to the train station.
 Arriving in his home town, he goes to the bicycle 
parking, and bikes home. At home, he joins dinner with 
the family and is glad to sit down on the couch while 
dinner is made.
 After dinner, he walks over to the couple living 
two streets away for him and they play some games to-
gether. Walking back in the dark through the neighbour-
hood he doesn’t like that much but does it anyway.
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Study goal
To evaluate the concept design, two similar prototypes 
were developed and deployed in two family households 
for four days. The goal of this study was to gather insights 
into the experience of the Mobi concept by a family, but 
also to see how it could integrate into everyday life in a 
home environment. Moreover, it enabled an evaluation 
of design choices and features of the Mobi system. The 
findings of the study were considered when refining the 
final iteration of the Mobi products. 

Study set-up
Participants & setting
The two families participating were of different age 
groups to retrieve different perspectives on the Mobi 
concept. One family consisted of two recently graduated 
and full-time working women (both 24 years old), living 
together in an apartment as friends in a city. The other 
family consisted of a part-time working mom (62), a retired 
dad (65), and a full-time working son (26) living in a house 
in a suburb city. 
Besides the different age groups enabling us a broader 
perspective, we also selected the two families because 
we saw a resemblance between them and the Earthart 
characters. The two girls could have some resemblance 
with Bart as they just finished their life as a university 
student. But mostly we saw how they could be the 
Madeleine in the future, both having flexible schedules 
and having as they were a bit younger quick on adopting 
new technologies. They could be future-users when the 
system would be implemented in their area. Next to 
that, they were exploring themselves on how to organise 
their mobility as adults. The other family had already 
experience with this and were more mature mobility 
users who found their habits and routines in everyday use 
having a resemblance with Peter and Madeleine. Next to 
that, the father in the family was retired and had a freer 
daily schedule which resembled Michael.

In each family, a group member stayed at the home during 
the deployment. This group members acted as part of the 
system since the deployment prototype was on its own 
not high-fidelity enough to include all the features of the 
conceptual design. Before the system would be used by 
one of the participants, the group member would set up 

Appendix 6 - Deployment

the device for a specific family member.

Deployment artefact
The deployment artefact consisted of a middle unit with 
five option circles around it sliding outwards from the 
middle unit over sliders in a backplate (figure 1). The 
middle unit had a small display for displaying details about 
the calendar event and give feedback as well as buttons 
with the names of the family members for identification. 
Underneath where five slots in which the option circles 
could be slid in and ‘connected’ to the middle unit. The 
option circles had a pocket with a transparent top in which 
travelling options could be put in (figure 2). The backplate 
had cut-outs through which the option circles could slide, 
magnets on the option circles in combination with metal 
strips on the back of the backplate kept the option circles 
in place.

Figure 1, Deployment artifact

Figure 2, Example of options of deployment artifact



In terms of electronics, the deployment prototype consi-
sted out of a SparkFun ESP32 Thing which enabled Wi-Fi 
connection. On the middle circle was a small character 
display, this showed some details about the trip and 
gave feedback to the user during use. The identification 
was realized by three simple push buttons. In the slots 
where the option circles slided in were integrated five 
switches which sensed whether an option was in the slot 
connected to the middle unit. Arduino coding is used for 
programming the deployment prototype. The used code 
is uploaded in Canvas. The following diagram, figure 3, 
shows how the electronic components are attached.

Study structure
Prior to the study, the participants were briefed about 
the content of the study and where asked to fill out a 
questionnaire about their travel routines and experiences 
as well as calendar events for the days of deployment. 
This information was used to prepare the five fictive 
travel options per calendar event. For each family mem-
ber there were four calendar events selected the family 
member would plan for. In the travel options, there were 
services included that might not be available yet where 
the participants lived, mimicking a possible near future 
scenario. The participant thus experienced planning and 
booking their travel but would still go their usual way to 
travel to locations.

Prior to each use case, the group member in the family 
would set up the device to be ready for a specific family 
member to book for one of their calendar events. He 

would do this by filling in the details of the calendar 
event through a webform to the deployment prototype 
which would be displayed on the middle unit. Also, the 
group member slid in the travel options pre-fabricated 
for the specific calendar event.

To use the system the family member could identify 
themselves by clicking the button with their name after 
which their first upcoming appointment would show. 
They would consider the options and slide the option 
they preferred to the middle unit, clicking it in to book 
it. The display would then show the time of leaving for 
that option. After this, a picture was sent to the phone of 
the family member displaying an overview of the details 
of their chosen travel option. This to give feedback of 
their booked trip as well as to increase the experience of 
booking this option as if they would go on this trip.

After the deployment phase, the family members were 
interviewed as a group and were asked about their 
experiences with the prototype. It was a semi-structured 
interview where a list of questions was used as a guideli-
ne to cover certain topics, there was also left room to let 
the conversation flow and follow-up on topics raised by 
participants. Both families were interviewed by two mem-
bers of the group, one taking the lead in the interview, 
while the other could take notes and keep an overview 
of the topics addressed. The interview family of the two 
young women was conducted in English, the other family 
of three was conducted in Dutch.

Figure 3, Schematics of deployment artifact



Analysis
An audio-recording was made during the interview in combination with the taken notes allowed for an analysation 
of the interview. Here we will discuss a few topics that came up and were seen as interesting for the evaluation and 
further development of the design concept. We will present quotes of the participants of the two families, if originally 
in Dutch they are translated to English to be included in this report.

Concept experience
The general concept was seen as promising, however, especially within a certain use context.
“This might be an interesting concept in large cities. I don’t think this thing will be used on the countryside or smaller 
cities.”
“The product can be interesting when you’re not owning a private car.”
“When you will make a new travel, it is interesting to see what the options are.”
“I use the bike every day, getting more options might be nice but not necessary. I would want this subscription if 
would live a bit further from my work.”
“When all the means of transport where in one place, then I would much easier choose for a subscription because I 
know that I will use it anyway because I have to travel. To combine it would be very nice.”
One participant explained a past experience of wanting to try out new services on a holiday. After searching how it 
worked and what for application was needed to install, it turned out a credit card was needed. Since the participant 
didn’t have this, the possibility of this new experience quickly was stopped. Another participant then elaborated: 
‘It should be helpful if you have something that you can log-in to in multiple countries. That has multiple travel 
means, what you can use to open up possibilities without installing for new things, registering for new things.”
“It was convenient having all the option in one place without separately searching for them!”
In this can be seen the need for combining different travel means and offer access to this via one system.
Discussing the central subscription, users explained how it was unclear to them how to interpret the credits.
“The credits didn’t really have a weight yet. Because what is a credit for me? Maybe I have thousand, maybe I have 
hundred, I don’t know.”
“I was thinking about how much money it was. How much it would cost?”
“The credits were not very clear to me, I did see them but didn’t make the instant link with money. I thought maybe I 
will earn credits for booking a sustainable option, that would make more sense to me.”
Talking about a possible feature of sharing the details of the trip with a family member the participants explained the 
following.
“I think that would be nice, because now I’m asking her everyday how late she will be home. Although that is 
something that you only know when you leave. So it would be nice to be up-to-date about each other’s travel.”
The family member added: “If that would go automatically that when I book my trip she gets a notification.”
Several participants would like to see an option to look into a few different possible times to leave for a trip.
“For each option I would like to see more options, like the NS app, also giving a later and earlier option.”
A participant questioned: “What if I want to take the trip five minutes later? What is the flexibility of the options?”
“I would want to see several options. For example, when you miss the train that you can see the next option.”

Usability
The participants didn’t need much introduction to understand the interaction with the device. One participant simply 
said, “I knew what I had to do”.
“The use of this system was obvious to me after the short explanation, I found it quite clear. But, I do mis some form 
of feedback by selecting an option, maybe a little lamp lighting up or something…”
The feedback during the deployment was simplified to only displaying the time of leaving for the chosen option at 
the display on the middle unit. This reaction explains how a connection between the option circles and the middle 
unit is important which can be implemented by visually possibly animated graphics on screens in the final design.
The participants did question the need for the physicalized implementation of the concept in this planner artefact.
“I would see this product as an app to be honest, a bit weird to hang such a large thing in my house.”
However, when asked about the use case of planning trips together, one participant mentioned: “With the device, 
you will sooner do it together than with an app.” And the other participant added: “Yes you can discuss, which one 
will be the best option.” 
In this way, it can play into a more social use case in a family home. 



Information design
During the interview the participants explained how they compared the travel options and prioritized information.
 “I first checked the time of leaving, to see which one was most convenient. And then the credits. I compared that. 
And the amount of walking for me was important.” 
“At one point I just was looking at the credits because I wanted the cheapest. I looked at both, time and how much 
credits it was, but my priority was at how much credits it was.”
In this, you can see the different priorities of different users and how they would compare the two parameters of time 
and credits together.
Comparing all the options turned out to be difficult for different reasons.
“I’m not really good at choosing, there are quite a lot of options and quite a lot of parameters to compare. So it was 
a bit confusing at times. Normally you know what your options are. But now there were five options and they all differ 
in other aspects.”
“They are not ordered in a schedule.”
“The comparing was more difficult because they were spread out.”
In a continued conversation about this it showed that the users were not aware of the ranking in distances to the 
middle unit but thought the options were spread out dynamically because of the nice look of it. They didn’t intuitively 
interpret the structure.
On the information about time were different opinions.
“The circles with the amount of walking before your option, that really helped me as well. Because that’s kind of the 
effort it takes.”
“ I didn’t think the walking prior to the option was very clear, sometimes I chose an option and then later found out 
that I had to walk first and then I had to reconsider.”
“I wasn’t clear that walking was included in the main time of the option.”
Talking about additional information that should be included in the overview a participant mentioned the following.
“I like going by train when it’s quiet in the train but if it’s really busy I would like to take the bike. It would be good to 
know if it’s busy in the train or not.” 
This type of information would add to a personalized experience for the user.

Routine travel and exploring new services
In exploring their travels, we saw how users quickly tended to take an option repeatedly.
“I’m always walking to work or use my bike, so for fun I choose a step, but yeah normally I will just walk always.”
“Maybe you have a bad experience that something is broken or not there. The train will always be there, well, (laughs 
about this). You know your option and you know the risk of taking it.”
“It’s good to know. [what options are available], but I think now I just still have priority by the types of transport … I 
think I still choose the things I usually take. So, when I saw a scooter ride was in the options, I already put it away.”
When asked if this was because of disliking scooters or the aspect of being unfamiliar with this means of transport the 
participant elaborated:
“I think both.” Another user adds “you’re not a type of girl for a scooter” which the participant agrees with.
“The first things you choose are the regular things because you’re used to it.”
Further discussing this topic, we saw how users would be more open to explore new types of travels for leisure trips 
rather than work trips and how others could motivate them to try a new type of service.
“There’s a difference for your daily types of transport, then you’re looking for a more convenient one, but when 
you’re somewhere else looking for different options then it would be nice again to have the overview. To say, maybe I 
have time for a trip with a bit of sightseeing for example. Then you would probably make a different decision.”
“Now it was because we were trying it a few days, maybe when you would be using it longer you would want to try 
other things. Because then you know it more and you remember the options, so you see them more and then maybe 
one day you think ‘maybe I should just to try it’.”
“If you see that other people you use it, you think ‘maybe I have to try it to.”
“Personally I think that when you choose together, the threshold is less high to choose another means of transport 
that you never use because you’re doing it together.”
It turned out that in order to explore a new service, the option should really stand out above the other options.
“If it’s more convenient than my current service” [they would try out new services]
“You have to take out all the barriers to take it, that it’s easy reachable etc. and than you will try it because it’s easy to 
try.”



Travel goals
When talking about the two travel of sustainability and active lifestyle, the participants could relate this very well to 
their travel. It seems as if they do take this into account sometimes although not structural for every trip they take. 
For example, one participant mentioned: “In summer when it’s okay weather I try to go by bike two times a week. [to 
work]
They also saw how this could turn into a certain travel goal.
“You almost would need a personal goal, that you can see like this month I can spend 10 sustainability points and 
then the train is 1 and the carpool is 3 for example.”
“It could be kind of a sport to travel as cheap and most sustainable as possible.”
One user started to imagine how the device could play a role in this.
“If you have your personal goals in there, like doing a sportive option two times a week, then it could say ‘you 
worked on your goal today!’. That the device helps to remember you to work on your personal goals.”
Reflecting on this, we see that sustainability and activity are both regularly considered by the participants. We see 
also a clear link with those two motivations and travel behavior where there is a role for the Mobi concept to connect 
to these motivations.

Evaluating a supporting artifact
During the interview the influence of disturbances on travel experiences was discussed. The two types of 
disturbances, traffic and weather, were brought up by several participants and others could easily relate to those. 
Participant mentioned for example:
“I think the weather has a large influence, so this is convenient to know.”
“I want to know the situation on the road because this could change any minute, maybe also when I wake up”
“I check my trip just before I go, to check if there are no delays. Just to know what are the last options.”
One explained the following:
“The busyness of the train and delay is already in certain apps of course, but I never check that. I always do it on 
routine and then take the risk of missing one or being late. It could be different if it was a non-routine trip. For me 
now, it’s not the effort to look it up every day for the case 1 in 10 times that it is disturbed.”
When mentioning a device that could warn you about disturbances. The interviewee said that would be really 
convenient.
When discussing the moment it should warn you, the participants explain that would depend of the type of 
disturbance. 
“Because when the train is not riding the whole weekend I would like to know that the week before, if it’s a ten 
minute delay, I would like to know that 10 minutes in advance, or the amount of time it takes me to go to the 
station.”
Discussing the possibility to be woken up earlier in case of heavy disturbances. the participants were hesitant at first, 
half-joking said that they liked the excuse to be late. After that they followed up with:
“Sometimes it would be better to be woken up earlier. If it’s very important and you want to be on time than it’s a 
good thing.”
“Then the alternatives are nice to have, if it’s not going as normal then you start considering all the other options.”



Appendix 7 - mobi Planner

Electronic parts
1x Raspberry Pi 3 B+ - https://www.raspberrypi.org/products/raspberry-pi-3-model-b-plus/
3x Micro Switch with Lever - https://www.tinytronics.nl/shop/nl/componenten/schakelaars/micro-switch-met-hefboom
1x Rotary Encoder - EC11 - 20mm - https://www.tinytronics.nl/shop/nl/componenten/overige/rotary-enco-
der-ec11-20mm
1x Raspberry Pi Touch Display 7 inch - https://www.raspberrypi.org/products/raspberry-pi-touch-display/ retrieved 
from DIGSIM Squad

Electronic scheme
The Raspberry Pi 3 Model B+ is powered through the designated micro usb input. An adapter with an output of 5 
volts and 2.3 ampara is used. An original Raspberry Touch Screen is connected to the Raspberry. In the following 
diagram is shown how the electronic components are attached to the Raspberry.

Coding
Processing is used for programming the demonstrator. The used code is uploaded in Canvas.



Electronic parts
1x Sparkfun ESP32 Thing - https://www.sparkfun.com/products/13907 retrieved from DIGSIM squad
4x Solenoids - https://www.tinytronics.nl/shop/en/robotics/accessories/solenoid-push-pull-12v-300ma-jf-0530b
1x LED-ring - https://www.tinytronics.nl/shop/en/lighting/led-digital/sk6812-digital-5050-rgb-led-ring-48-leds-black
1x 5V powerbank retrieved from the DIGSIM Squad

Electronic scheme
The Sparkfun ESP32 Thing is powered via a powerbank and is connected to the Wi-Fi. The solenoids are powered on 
an external 12V power supply and the LED-ring on an external 5V power supply. The data pins of the components 
were connected to the Sparkfun thing, besides, the grounds were connected. The solenoids were connected with a 
power transistor, resistor and capacitor, the LED-ring was connected with a resistor. In the following diagram is shown 
how the electronic components are attached.

Coding
Arduino coding is used for programming the mobi Noti-
fier. The used code is uploaded in Canvas.

Appendix 8 - mobi Notifier



Appendix 9 - mobi Mobile Application

Following is a brief description of the application 
prototype and its different parts. 



One member of the family sets up an account and 
adds the number of members with name and age.

Account set up 

When an account has been created the family 
members can download the application to their 
phone and log in to the same account. 

The user will asked to identify him- or herself to start 
their individual set up.



Individual set up

In step 1 the user will be asked to fill in details about 
demographics and if they have any licenses or own 
any private vehicles. 

In step 2-5 the user will be asked to define what type 
of traveller he or she is considering four categories; 
Economy, Activity, Punctuality and Explorativity.

In step 6 the user can choose to have 
Sustainability or Active Lifestyle as a 
personal goal within mobility.  

In step 7 the user can put in routine trips 
to help the system can plan these if need 
and notify about possible disturbances. 



The starting page of the app displays the 
upcoming planned trips. The closest upcoming 
trip is displayed in more detail for the user it 
accessible with them.

App content

In the ’Plan on the 
go’ section the 
user can plan trip 
spontaneously or 
plan ahead from 
the appointments 
in the calendar. 
During a trip the 
user can decide to 
share the ride with 
family members.  

In the ’Overview’ section 
the user can see how much 
of the credits are used for 
the different services and 
how much credits are left 
for the month. Besides, it 
shows and overview of 
mobility in terms of the 
personal goal. 

In the ’Profile’ section the user 
can see how the system is 
learning from their travel 
choices. Besides, the user can 
intervene and change it. 
Building up experiences with 
different means of transport 
and services, the user can 
select preferences in this.

The app has four sections, Upcoming tiprs, Plan on the 
go, Overview, Profile, shown in the menu in bottom of 

the page. 
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Electronic parts
1x Sparkfun ESP32 Thing - https://www.sparkfun.com/products/13907 retrieved from DIGSIM squad
1x IR distance sensor - https://www.tinytronics.nl/shop/en/sensors/light/optical-reflection-sensor-infra-
red-ir-950nm-tcrt5000 retrieved from D.search
2x Switch - https://www.tinytronics.nl/shop/en/components/switches/pcb-switch-7x7mm
4x LED
1x 5V powerbank

Electronic scheme
The Sparkfun ESP32 Thing is powered via a powerbank and is connected to the Wi-Fi. Our IoT Sandbox implemen-
tation consisted of an IR distance sensor, 2 buttons and 4 simple LEDs. In the following diagram is shown how the 
electronic components are attached.

Coding
Via the OOCSI infrastructure, the Sparkfun ESP32 Thing sends data to other student groups as well as retrieving data 
from other student groups in the IoT Sandbox.
Arduino coding is used for programming the items and establishing communication streams with the other projects 
of the squad. The used code is uploaded in Canvas.
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Reflection of A.M. Nordenström - 1517597

As I am an exchange student from Stockholm, KTH, I 
will describe my program briefly. At KTH I study a 5 year 
engineering program, including an MSc in industrial 
design engineering. During our bachelor we study 
machine design in parallel with product development 
and design. I have long been unsure of what I want to 
do as I graduate since I have found interest in heavier 
engineering subjects, such as solid mechanics, as well as 
in industrial design. The aim of the exchange program to 
TUe was partly for me to explore my interest in industrial 
design.

When I was considering the different squads before my 
arrival to Eindhoven, the DIGSIM squad seemed as one 
of the most interesting alternatives. I had a course in 
mechatronics the previous semester, which sparked an 
interest in IoT. However, I was not sure if my programming 
skills were qualified enough for this squad, with only one 
course involving arduino. I am accustomed to MATLAB 
as a programming language but for completely different 
applications. Consequently, I chose Crafting Everyday Soft 
Things in the hope to combine technology with textiles 
to create functional soft things. Instead, I ended up in a 
group that wanted to work on developing new materials. 
I am very thankful that I was able to change. 

The difference I perceive between KTH and TUe is 
that KTH focuses more on incremental development 
and innovation, while TUe is more focused on radical 
innovation and research. The curriculum is structured in 
different manners, where KTH is more traditional with 
lectures and multiple deadlines for deliverables. I cannot 
determine which I think is best,  but I think both would 
benefit from learning a bit from the other. OOCSI is such 
an example where TUe could learn from KTH. At KTH, we 
would have been given an assignment in connection to 
the workshop, forcing everyone to learn the basics. This 
would facilitate when implementing it in the projects in 
addition to everyone knowing at least the basics of OOCSI 
in the squad at the end of the semester, instead of one in 
each group. On the other hand, it is our own responsibility 
to learn and the material was available to do so. However, 
as deadlines approach it becomes difficult to manage. I 
did help with the implementation for demo day but do 
not feel that I was able to gain a complete understanding 
of OOCSI as I would have liked to.

Throughout the semester, we have worked very closely 
together in the group, all of us being involved in all parts. 
However, no one in the squad can have missed the fact 
that there have been many and long discussions within the 
group. It has sometimes felt heavy and energy consuming 
but it has also benefited us as we have explored our ideas 
in depth. I think one reason for our discussions is that 
we have had great respect for each other’s opinions and 
knowledge from our different backgrounds but another 

Appendix 15 - Reflections

one is that we are all opinionated people. I see it as an 
example of how more manpower does not necessarily 
mean better time efficiency. In accordance with “the 
mythical man-month”, a theory that an increased number 
of people in a team also means an increased complexity 
of communication (Jenkins, 2006). For each person added 
to a project the complexity of communications increases 
exponentially, resulting in delaying the process rather than 
speeding it up. This was proven as we were more efficient 
when we split up into groups of two. The disadvantage 
was instead that we did not always agree on what was 
done in the other group. 

A visualisation of the increased complexity of communication with the 
number of added people (Jenkins, 2006)

In order to counteract the feeling of being stuck in 
discussions, we tried to implement various methods as 
guidance but few of these were successful since the way 
we implement them also triggered discussions that caused 
inconsistency in following them. I believe that a better 
process of documenting our discussions, conclusions and 
progress in a structured and comprehensive way, could 
have helped us avoid some of the discussions that were 
recurring and stay on track.

The last weeks before demo day we divided up tasks. I 
was given the responsibility for the programming for the 
deployment, as well as the realization of the bedroom 
artefact and the design of the app. I learned how to 
implement input through a webpage, in order to enable 
adjustable input to the system during the deployment, 
and for the demonstration of the Notifying artefact. It 
was a valuable learning experience for me, both for 
learning html and its possibilities within prototyping. 
I am also proud to have been able to put together a 
working prototype that enables movement in just one 
week. Unfortunately, the shortage of time and restrictive 
availability of manufacturing methods affected the result 
in terms of experience and aesthetics. 

As I mentioned in the beginning, I doubted my 
competence to attend the squad, I even opted it out. 
One of the most vital lessons I bring with me from this 
semester is a sense of self confidence in programming 
in regard to being experienced enough. I also feel that 
I am closer to knowing what I want to do as I graduate, I 
am finding most interest in technology and realization. I 
will also bring the value of creating a tangible experience 



with rich interaction, the concept of affordances and how 
to use form and behavior to design feedforward and 
feedback to communicate with the user. I will definitely 
benefit from implementing both programming and rich 
interaction when developing models, prototypes and 
trigger materials in the future. Not least for my master 
thesis, working for a headphone company. 

Jenkins, N. (2006) A Project Management Primer, or “a guide to making 
projects work (v2.0)”. [https://exinfm.com/training/pdfiles/projectPrimer.
pdf]



Reflection of D. Noordman - 1388436

I’m writing this reflection in response to my experiences 
in the DPM110 Design project. This semester I conducted 
a project in the DIGSIM squad on the topic of mobility. I 
choose this squad at the hand of my interest in interaction 
design for intelligent connected products and my curiosity 
for designing for growing systems. As described in my PDP, 
this semester I want to explore designing with enchanted 
objects and the different perspectives on designing for 
smart products. Additionally, I want to develop my skills 
in communicating functionality and aesthetics through 
physical form and develop my skills on prototyping 
intelligent designs. 

In my previous project experiences the abundance was 
created in the design and realisation phases. The strong 
focus on the conceptualisation in this project, although 
not fully intended, was valuable as I learned to work 
towards a developed concept through an explorative 
and iterative process. Additionally, I got introduced to 
service design. By this first experience designing service 
integrated products I learned the importance of business 
value creation in service design, shifting the focus in a 
design process to a more business minded approach. 
Nevertheless, the process to come to a developed 
concept was considerably long. I feel that taking on too 
big of a challenge was a common pitfall in this project, 
resulting in a time-consuming process narrowing the 
design challenge. What I take from this is to start with 
a solution for a very specific problem, making sure this 
solution fully complies, and only then add new elements 
to make it a more attractive concept for the user.

Throughout this project, we have been discussion a great 
deal of concepts, constantly adding or removing features to 
the concept. As this iterative process is common in design 
processes, our discussions were rather too extensive, most 
often without a clear conclusion. One of the reasons might 
be the fact that we all brought a different background and 
design experiences to the table. But in my opinion, this 
was not the main reason for these extensive discussions. 
I think we sometimes lacked common understanding of 
the concept, forgetting why we had chosen curtain steps 
in the past. This was frustrating to me as it sometimes felt 
like we were repeating ourselves. In my opinion this was 
the result of a lack of documentation, as we did document 
the taken steps, we did not document the ‘why?’ and ‘in 
what context’. Therefore, it was hard to reflect on these 
decisions later in the process. At the start of the second 
quartile we decided to make a mission statement. This 
helped with making decisions that were beneficial to 
our collaborative goal. Writing a mission statements is 
something I will be doing in future projects as well, but 
much earlier in the process. Additionally, in this document 
I would make a timeline, visualizing the decisions and 
explored iterations always having a clear overview of your 
progress at hand. 

During this project we occasionally got the question: 
“Why physical objects? Why don’t you just make a 

mobile application?”. An interesting question on which I 
developed my answer gradually throughout the semester. 
I valued the rich interaction workshop, giving me the first 
stepping stones on this kind of consideration, physical 
vs. digital design for smart products. But also, in these 
workshops I missed focus on the why, for example why 
would in a particular case make a physical slider more 
sense than a digital one. This is of course a very context 
dependent question, for example the physical slider 
could enhance the user experience as the digital slider 
could be given more functionalities over time (growing 
aspect).  Thinking of these kinds of considerations in the 
growing dematerialisation of smart product, I envision 
the third stand, tempering the digital world by the limits 
of the physical world [1]. Developing my perspective on 
interaction design with systems of intelligent products in 
the squad, combined with a new perspective from the 
course ‘The sound of smart things’, I started wondering. 
What new approaches to this kind of interaction can I think 
of or how to combine interaction style to communicate 
internal processes in smart products to the user. These 
questions I consider exploring in the upcoming research 
semester.

Starting this semester, I set the goal to focus on making 
refined prototypes for intelligent products and/or systems. 
In this master I focus on the expertise area technology and 
realisation. Within this expertise I wanted to improve my 
programming as I feel like I miss some confidence in this 
skillset and see it as indisputable skill for future designers. 
Therefore, I took charge of the final Planner demonstrator. 
Programming the raspberry using processing I felt my 
fluency and confidence in programming Java increasing 
rapidly, nevertheless I feel processing is a very one-sided 
programming language. Therefore, I want to continue 
improving my programming skills by focussing on other 
languages, particularly Python, in the upcoming projects. 
Considering the data management, I feel like I missed the 
opportunity to explore interconnectivity in smart systems 
further regarding the use of OOCSI. As this was one of 
my goals and interests, I want to consider implementing 
this exploration in my research project and subsequently 
in the course ‘Data-enabled Design’. 

Considering this semester, I feel more confident in 
conducting academic research. The course ‘Constructive 
design research’ gave the overview on the research through 
design methodology that I felt I needed considering my 
previous education. Additionally, I strongly improved my 
English academic vocabulary throughout this semester. A 
skill I want to develop further in the upcoming quartile 
is the communication of functionality and aesthetics of 
my designs, as this is one of my goals. In the course ‘A 
designerly perspective on IoT’ I plan to focus on this skill.   

Reference:
[1] van Campenhout, L. D. E. (2016). Physical 
interaction in a dematerialized world. Eindhoven: 
Technische Universiteit Eindhoven.



Reflection of W. Audenaerd - 1407546

At the beginning of this year, I constructed a PDP in 
order to set goals and keep track of the progress of these 
goals. Next to that, I enrolled in two courses (Constructive 
Design Research and Matter of Transformation) and one 
project at the DIGSIM Squad. Since one of my goals for 
this year was to develop my visual communication skills, I 
enrolled myself in the course; Exploratory Sketching. 
Looking back at this semester, I notice four themes in 
which I acquired new skills and developed myself in 
several ways. The four themes are; general development, 
practical skills, group process and future educational 
program.

General development
One of the biggest challenges during this project was 
defining a focus we could work with. Since mobility is a very 
broad topic, we experienced difficulties in downscaling 
our focus throughout the whole project. While working 
on this challenge and talking to lecturers, I learned that 
making the problem that you are designing for more 
concrete can help you developing a solution. This helps 
tackling the large problems while converging the scope. 
Another challenge occurred during the conceptualisation 
phase. I learned that the added value of a project is a 
huge requirement for me to keep into account throughout 
the process. In upcoming projects, I plan to explore the 
added value in an earlier stage of the project. During the 
development of the concept my group wanted to head 
into a direction I had not much affiliation with. I notified 
them but since I did not want to slow down the process, I 
learned the hard way of how to work on a design project 
that does not fully resonate with your vision. In the future, I 
will probably find myself in similar situations while working 
in a company and now I know how to cope with it. Next 
to this, learning about friction design slightly changed my 
vision on design for interaction. This was an unexpected 
learned lesson.

Practical skills
Within the course Exploratory Sketching, I acquired the 
skill of communicating through sketches and it made me 
more confident to apply the new skill into the project 
by presenting my designs to my group mates. Next to 
that, this skill also gave me a jumpstart in learning how 
to make 3D models which was one of my goals. With the 
help of one of my group mates I learned how to draw 
and render 3D models with high fidelity. I applied the new 
acquired skill within the project to design the prototypes 
and laser cut them. Laser cutting at the TU/e was also new 
for me but since I have done it a lot, I now feel confident 
in using the laser cutter to create prototypes. Within 
this project, I focused on soldering the electronics and 
building the hardware. Next to the hardware, I expanded 
my knowledge of coding in Arduino and Processing. Now, 
I feel confident in soldering electronics with a high quality 
and I am excited to apply this new skill in future projects. 
I was also introduced to OOCSI, of which I only gained 
a basic understanding on how to create communication 
streams between multiple ‘smart’ products. I consider this 

as a missed opportunity. In future projects, I will ensure to 
make even more use of the present knowledge and skills 
within a squad.

Group process
My bachelor was mostly based on individual projects 
which suited me well. I was excited to explore my role, 
weaknesses and strengths in a group design project. Asking 
provoking questions to explore the underlying value of 
a concept is one of my strengths. I learned how to find 
the balance between being provoking and constructive, 
since not all group members found the questions helpful 
and pleasant. I realised that I should express myself better 
since I can be blunt sometimes. Realising this helped me 
elaborating my arguments in a clear and understanding 
way. This is a lesson I will take with me to future projects. 
Also, my group could discuss for hours jumping from one 
topic towards the other, without building a conclusion. As 
this continued to happen, I tried to direct each discussion 
towards an argument we could work with. This put me in 
a manager-like position, which felt natural to me. I learned 
that working in a group requires to adapt yourself to 
many different roles and that putting a group member in 
a position/role where he or she could outshine, gave me 
more energy than having a great role myself.

Future educational program
Last half year I learned that having a business-minded 
approach towards the project suits me very well. 
Unfortunately, I did not explore this approach to the 
full extend since my group mates did not agree on this. 
Because of this finding, among other things, I decided to 
enroll myself for the DLE track to explore and develop this 
approach in a relevant environment. In the first quartile 
I entered the Renault Design de Auto van de Toekomst 
challenge in which I became one of the finalist. During 
this challenge, I learned that designing a board vision and 
concept suits me better than designing detailed products. 
I also noticed this within the project. Nevertheless, I 
challenged myself to work with the details of this project, 
trying to create a skill to counter this characteristic. 
Unfortunately, I did not develop the goal of exploring 
aesthetics and interactions the way I wanted to. Within 
next projects, this goal will have more priority.

Considering all new acquired skills and the development 
I went through, I am excited to start with the DLE track 
and the project of next semester. DIGSIM provoked me 
to think about the use and ethics of data within a design 
and interaction. In so doing, my vision on design slightly 
shifted. I am curious how this will evolve in combination 
with my current vision about the future world and how 
everything is more and more connected with each other, 
without harming the environment of humans.



Reflection of E. Knoester - 0957603

Before this M1.1 project, I did my M1.2 research 
project. In this research, I saw the pitfall of keeping very 
abstract concepts instead of detailing and developing 
prototypes until late in the process. To change this up, my 
motivation to work in the DIGSIM squad was the, to me, 
‘concrete’ design challenge. It helped to work towards 
a concrete result of designed products, dealing with all 
the practicalities to realise a functional product family 
for a family home instead of keeping open and abstract 
concepts.

A diverse group
In this project, I worked within a diverse group, all with 
different backgrounds. When I let go of unreasonable 
expectations and just went for it together with them, 
I started to see the value of what they brought to the 
table. It was good to work with this, for me, fresh look 
on the squad focus and design process. Their questioning 
of aspects I had familiarised myself with over the years, 
challenged my perspective and sharpened it.
Next, I also believe it did sharpen our project. Everybody 
had a different focus and motivation which strengthened 
our design focus, making it more all-round. Looking back 
now, I think we could have used this more and set into play 
our different areas of expertise. However, coming together 
on common ground did result in a closer collaboration, 
where everybody could learn from each other’s focus.

Process
I know that in this process, there was often noticed, 
by ourselves and by coaches, that we discussed a lot. 
However, over different projects, I accepted that my way 
of working often results in this, where I also see the value 
of these criticising discussions. The hope is that when you 
start developing the concept and a product, you can go 
quicker since you already thought through a lot. I can see 
that we did go over a line of where it stayed effective. 
I thought a few times during the process that I would go 
for a certain focus if I had worked individually, where group 
members seemed to have the same with other focusses. 
We needed to accept this and look for an opportunity that 
fitted all of us. I learned that to work on something, I need 
to have a specific goal in what I am exploring. 
What I still find difficult is to during iterative prototyping, 
structurally evaluate the insights of the prototypes and 
work through different iterations towards something. I 
often notice how it stays as separate try-outs until choosing 
one to develop then iteratively.

Working on systems design
In terms of system design, we worked on this on two levels. 
I learned how to develop a system for mobility, resulting 
in a family of artifacts, but also how to connect with those 
other systems and experiences of, for example, sleep. 
Within our system, I saw how multiple artifacts, and thus 
interaction points helped to integrate more in everyday 
life of people. However, we didn’t reach the full potential, 
still condensing a lot of functionality into one artifact.
Connecting to other groups and prototyping it in the 

IoT Sandbox, played out the system design challenge 
on a small scale. I experienced how we build up 
some responsibilities and co-dependencies in these 
collaborations that could translate to bigger scale, real-
life situations. 
Switching between these two, similar to a first-person and 
third-person, perspectives, taught me how to deal with 
these different stakes in systems design.

Product development
What I appreciated in this project was the opportunity to 
work on a design case of a client. The still open brief kept 
the possibility to explore freely and look for own points of 
interest while also head-starting the design process with 
a focus on mobility. These two perspectives of the client 
and the squad made that we had to push the envelope to 
satisfy both perspectives. The client case made us consider 
commercial relevance of the concept after feedback from 
them did an extensive study into trends and competitors 
in mobility. 
It made that we got a bit more insight into what is 
interesting for a client and how they evaluate designs. 
We can now see how our project is interesting in terms 
of its concept but still leaves a lot open before it can be 
possibly developed further into a product.

Repetitive experiences
Although I see a lot of things I learned over this semester, I 
still have the feeling I didn’t learn that much. I experienced 
repetition that limited new learnings, which was a 
hesitance when choosing to continue with my masters at 
ID. However, it also shows what I have already learned 
from previous projects and can apply. 
For example, during prototyping, I often could reuse 
solutions in terms of components, code and mechanics. I 
also experienced this was not one of my interests anymore, 
where I do want to learn more about working with digital 
technologies.
Reflecting now, I see how I should have focused less on 
the daily demands but extend my focus and work on my 
learning points. I find it difficult to navigate this in a group 
project to take the time to learn a specific skill and fit this 
into the design process. 

Future focus
During this project, I learned more about what for skills 
I have currently and what for skills I want to have in the 
future. I found out how I want to continue to focus on the 
expertise areas of US and CA, where previously I chose to 
focus on developing US and TR.
I want to continue my focus on supporting users in daily 
activities in the future home, looking into their personal 
drivers and needs as well as the interaction between family 
members. Upcoming semester I choose four courses to 
learn more about the expertise areas I choose, including 
one called ‘Thinking and Deciding’ (department IEIS), 
to dive deeper into interaction design. After that, I will 
continue to learn more about interactive technologies at 
another university.


