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This is the core concept of Berggeist. The experience
consists of two parts. With the app, the person selects a
trip and gets support through the preparation process,
while the smart handlebars are taking over the navigation
throughout the trip. Inspired by Tolkien’s Gandalf, the app
and the smart handlebar combined is friend, guide and
supporter throughout the entire trip, “looking for someone
to share in an adventure”.

INTRODUCTION

‘Berggeist, German for Mountain Spirit, originated from
the aspiration to resolve the future traffic issue in an
unobtrusive way. The outlook in traffic for the next decade
is that one of the major problems we will have to face is
traffic jams. It will not only impede the daily commute to
work, but it will stop the supply of supermarkets as well as
ambulances. Simply because there will be too many cars.
The answer to that is widely acknowledged and it is not to
invent yet another vehicle, which will take about 10 years to
be fully introduced into the market, traffic regulations and
daily usage. The bike is the perfect solution for problems
like traffic, air pollution and even obesity. It is suitable to
the use daily, like commuting or shopping, and the majority
of the population learned how to cycle as children. The
reason why people are not using it is purely that they are
not used to cycle within traffic anymore. With that in mind,
the idea of Berggeist emerged: rekindling the fascination
for cycling through micro adventures. This will give the
cyclist confidence and routine to use the bike in everyday
situations. The bike is a perfect vehicle for adventures: it
can go to places without streets, it does not require parking
spaces nor a license, while running mainly on muscle power.
Overcoming obstacles and stepping out of your comfort
zone by seeing the world through your own effort, which
is a rewarding and fulfilling experience, that starts right on
the doorstep. Reconnecting people in their twenties with
bikes, just before they get too used to the comfort of a car,
will lead to the usage of bikes as a habit and in the end to a
better future of the environment as well as the cyclist.

FIND
In FIND, I want
to describe the
research phase
consisting of desk
research, interviews,
questionnaires and
the insights drawn
out of this process.
It is quite literally
finding the right
concept and it is the
first diamond in the
double diamond
process.

Moving on from TED talks and articles on Medium, I
considered the people who are using cars. According to
studies, the cars are parked for 95% of the day, a fact, Uber
wants to use for their advantage. In the 5% the car is used,
it is mostly for short trips to commute or to go shopping
for groceries. Trips which can easily be completed with
other vehicles as well. With this in mind, I interviewed fellow
students, friends and family about their commuting and
mobility habits. I chose to interview people close to me
to get a general idea of why people are using the car over
the alternatives. The general notion was that the car was
used out of comfort, the ability to store the shopping in
the trunk, the instant availability, and the speed. Further
along the research, I kept on doing desk research, reading
up on public transport as well as other alternatives. During
the research, a possible alternative became more and
more apparent: The bike. Already in many cities in the
Netherlands and Denmark the bike is about to overcome
the car as the main mode of commuting.

DESK RESEARCH

During my desk research, I started as always with a
general research in the area. For those I research opinions,
insights and ideas on the platforms Medium and TED.
These websites are allowing us to take part of the brilliant
thoughts on issues which are stirring the entire world. In
the areas of mobility, many amazing but also terrifying
prophecies are being foretold for the societies all over the
world. Especially for the western and eastern cities, there
is mainly one dark prophecy, which is surprisingly not air
pollution. Car jams is the term that gives governments,
inventors and entrepreneurs nightmares. The TED talks of
Bill Ford and Travis Kalanick reveal the potential risk this
daily issue is bearing. In the future, more and more people
are moving to the city to work while living in the outer
skirts. The commute by car is necessary for many people
and as a result, the jams will become a tumour in the cities
supply cycle, stopping trucks with provisions as well as
ambulances to arrive in time. Hearing about this issue is
eye-opening to me and set me into the direction ‘mobility
without cars’, from where I can investigate further.

INTERVIEWS &
QUESTIONNAIRES

There are many advantages for using the bike for short trips. Aside
from the environment and health advantage, the bike is proven to be
faster in city traffic. For a deeper understanding of a cyclist’s habits,
I interviewed 5 cyclists who use the bike on a regular basis. As an
outcome, I was inspired by the passion all participants talk about
cycling. It is the vehicle to freedom, to happiness and to adventure.
The joy in overcoming oneself was also one common declaration,

independent from the whether it the cyclists uses the bike
for racing or leisure cycling. Some other outcome surprised
me; especially the hatred between cars and bikes, as I
would have not thought that it would be such a deep
issue. It confirmed me in my approach, to make cycling
more interesting for everyone and therefore, the empathy
on both sides would help for a peaceful solidarity on the
streets.
To know also more about the broader use of cycling of
the public, I released an online questionnaire with very
specific questions like which bike the participant owns.
Additionally, there were open questions to see, what stories
the participants can tell me for a change. In the end, 14
people participated in the online survey. These are the
facts resulting from this feedback form:

•

100 % of the participants own
a bike

•

2 out of 14 uses the bike more
than once a month

•

100 % of the participants used
the bike more often as a child

•

8 out of 14 use a mountain bike

•

60% are cycling with friends or
family

•

8 out of 14 people are using
the bike nowadays for trips
into the nature

•

100% of the participants would
go on a holiday with their bike

The conducted research led the
me to the confirmation, that within
cycling lies a huge potential to be an
alternative for the car. In addition,
there are also many problems blocking
this potential, and as a result, are also
hindering the hype, which e-bike could
have been. These problems are mainly
society based and therefore difficult
to be changed. The way, government,
and in result road system, is favouring
cars is mirrored in the society. Give
an 18-year old the choice between a
car and a bike, it is obvious what the
majority would go for.
Cyclists themselves though live a life
of adventure, stepping out of the
comfort zones, a fit life. They are
closely connected to their surrounding
home as they know all the remote,
beautiful places.

INSIGHTS

Based on the insight I have
drawn from the interviewees,
I created three personas. The
characteristic treats I put into
the description are mainly
concept correlated and helped
me throughout the process.
For the user centred design
ideation, it is important to work
with either a real-life user or
personas. In this case, I wanted
to create an object for a wider
user group: young people,
between 20 and 30, living in
their own home. People who
want to have microadventures
to enrich their lives, to go out
and explore what is going on in
the world.
The personas were used
throughout the process to
evaluate design decisions
as well as the user experience
journey as a total and in detail.

PERSONAS

PLAY
The PLAY section
is, like the name
implies, the most
playful section.
It is all about
prototyping,
sketching and
getting the ideas
on to paper.
It is the first part
of the second
diamond.

The basic idea of a smart bike is to incorporate
future technologies that we are developing for
cars, to bring bicycles into the modern age.
The concept shall incorporate a digital product,
which engages more people into taking the bike
and leave the car at home. It shall also support
people to go on day trips, to stay healthy and to
build up a community of explorers. The bike as
an icon needs to be sustained, so the product
needs to be tangible.
The concept was going to be situated in one of
the four cycling related areas gained by research:
LACK COMFORT - Pain Point
MUSCLEPAIN - Pain Point
SAFETY - Pain Point
ADVENTURE & EXPLORING - Benefit
The aim is to change people’s behaviour with a
lasting effect.

PROBLEM DEFINITION

At the end of the first diamond, the problem
is defined and the brief is set. The issues with
cycling were quite widely spread, and many
problems are caused by the way, road systems
are build, or by the mindset of the society
towards bikes. I distilled problems, which can be
solved, and created a brief about the aim of the
smart object:

I took those concepts
to my interviewees and
discussed with them, which
concept to take forward.

CONCEPT BRAINSTORM

The concept brainstorm
resulted in many ideas,
like
• The sailing bike
• The bike where you race
against your performance
from the previous time
• The self-steering bike
• The adventure planning
bike

CONCEPT DEFINITO
I decided for the aspect
‘Adventure’ in cycling, as it is
easier to motivate someone
to change their behaviour
through positive stimulation
than erasing pain points.
The endorphins released by
adventure are a powerful
stimulus, driving people to
new heights. This choice was
backed by the participants of
the interviews, as I decided
to integrate them into the
decision making continuing
with the user centred
approach.
The adventure concept,
Berggeist, is the result of
this decision. The concept to
lead people to adventure is
heavily influenced by my own
experience in microadventures.
For beginners as well as
intermediates, there is the
need for a trustworthy person,
who plans, advises and guides
during the trip. This person
knows the best hidden spots
and how to get there. Berggeist
has the same purpose, and
with that in mind, the concept
splits itself evenly into three

DESIGN INSPIRATION
For the design of
Berggeist, I decided
to look into the
design choices of the
VW BUS T1 and T2. Both
are iconic designs for
freedom, carelessness,
broad-mindness and
uncomplexness.

TON
parts: Motivator, advisor and guide. The first two parts will be taken over by the
app. Including a mobile application into the concept is giving the user a familiar
way of input. Through this, the person is able to easily access further information
and assistance. The interaction of the second part, the smart handles, are
reduced to an output device. It is vital for the concept to have a physical part
without screen, as the most lasting impressions are happening off the screen.
Regarding the personas, all three of them would rather enjoy having a smart
object without screen for their adventures. It is also more user friendly, as
like this we can avoid screen glare, distraction from the traffic and the fear of
breaking the mobile when the bike falls over.

MOODBOARD

The moodboard for
Berggeist gathers
different aspects of
navigation, adventure
and wildness.
The design of the VW
cars, cameras, maps and
of travel books are
reflected in my design
choices.

MOODBOARD HANDLES

I created a second
moodboard for the handle
design. This moodboard
consists of several
different bike designs,
like the CANYON bike,
smart bike projects like
HALO and the vintage
VW Bus steering wheels.
The material choice is
inspired by the outdoor
water bottle made out of
aluminium and wood.

SKETCHES HANDL

LE FORM

The most significant inspirations
for the handles were vintage VW
bus steering wheels. The iconic
shapes are very flat but still bold,
just like the VW Bus itself. Starting
with very literal inspirations of the
steering wheels as handlebars,
the further along in the process
I reduced the features to the last
sketch. The shape is taking on the
tapered aspects of the wheels and
adds them as wooden dowels to
the metal middle part.

The idea of tactile handles arose from a discussion with my tutors Chris Lim
and Ewan Steel. It is taking the notion of exploration one step further as well as
keeping the user focused on the street. Without the necessity to stare on to a
screen for navigation, the cyclist can move more freely and safely in the traffic.
Tactile feedback is though a wide area, for example it could mean vibrations, but
also air blowing onto hands, changes in temperature or pins moving along the
handlebar like Braille. The two main ideas I explored further, are self-steering
handlebars and vibrating handlebars.

TACTILITY

In addition to a safer traffic behaviour and increasing the mystery in navigation,
having the handlebars as the smart object instead of for example the pedals
has a psychological reason. The change in behaviour I want to achieve needs
a very strong motivational aspect. Having the smart object as alive as possible
will increase the trust which is put into the project. Would you trust something
you kick with your foot? Having the navigation in the handlebars is like taking the
adventurer by the hand. From birth, we like to use touch for exploration. Our
hands are what we use to interact with the entire world: from handshakes with
other people, fumbling in the dark for the light to urgent need to touch unknown
objects to investigate. In addition, the handlebar with the light is forming the
‘face’ of the object. With that in mind, I started to explore the term tactile output.

DESIGN STYLE INSPIRATION 1
I investigated the details of the VW Bus T1
and T2, their design choices, colour range and
materials. Within the buses, most elements are
designed with round corners. Even so, outside of
the logo, none of the elements are overpowering
the others and even the bonnet, though unique,
is reduced to a flat front part of the car. This gives
the other elements a surface to have an effect on
their own, rather than being part of an eccentric
bonnet. This also leads to the driver to be more
immersed into the adventure. What happens
in front of your windshield is also happening
in front of your nose. The colour of the car is
mostly paired with an off-white top. The colours
themselves are various, even so they share a
tendency to warm, strong hues. The intention of
the app is to be friendly and motivating. It is the
first step of the user experience and therefore it
needs to be the most convincing.

For the design, I investigated
the posters of Becky
Bettesworth, who combines
a unique illustration style,
a warm colour range and a
modern white typography.
Her posters, like out of the
impressionism, completely
lack the darker black tones,
while the illustration style is,
very modern, detailed and
with clear edges.

INSPIRATION | APP

DESIGN STYLE INSPIRATION 2

SKETCHES APP DE

The design for the
app has been inspired
by several details
of other apps, like
the navigation, the
composition, colour
scheme or the animation.

ESIGN

MAKE
The MAKE part is
the final part of the
double diamond.
Through making,
we are able to
understand the form
and the interaction
more than from
sketches. It is in this
stage, where the
concept is in the
final refinement.

The digital part is the app, which includes the user
experience journey, the application design style
including typography, colour scheme and micro
interactions as well as the information architecture.
The app itself does not consist of more than 6
screens, of which there are two core screens:
nutrition and weather. It is quite a reduced journey
experience, nonetheless it needs to be enough to
convey a consisting story.
The product on the other hand has neither graphic
design nor input possibilities. It is solely focussing on
the output, navigating the user through vibrations
on each side of the handlebar. Therefore, the design
process in this case is quite different than the app
design. It is mainly focusing on shape, material and
Arduino. A harmonic design style of those two parts
will be giving the user a holistic experience, in which
they feel an adventurous pinch added to their daily
basis.
The concept in explained briefly: ‘Berggeist’ reminds
you to be an explorer, an adventurer and to push
the limits. It’s the experienced friend who helps you
plan a trip (even if you’re a beginner) and guides
you to nearby microadventures. Before you set off,
the app not only provides the perfect daytrip route
based on your preferences, but also helps you
bring the right amount of supplies and the perfect
gear for the weather. Your handlebars navigate you
through your adventure using tactile feedback,
giving you the ability to focus on the traffic and on
the surrounding wonders. It’s time to rekindle your
inner cyclist and leave the car at home!

FINALISED CONCEPT

With the concept finalised, the design style set and
product, it is finally time for the making. The making
is parted like the entire user experience in two
aspects.

The handlebar consists of three parts.
The two ends, which will inhabit the
vibration motors, are made from
ash, a wood often used for cycling
part due to their smooth surface and
their resistance to weather. Through
lathing, the tapered dowel was cut out
of the wooden blocks. The tapering
is due to the norms, which are
necessary for the cycling regulations.
The clamp area must be a diameter
of 25,4mm/31.8mm while the lever
area needs to be 22.2mm/ 23.8mm,
depending on the bike. This leads to a
natural taper, which is not probable in
metal handlebars, but easily recreated
with wooden handles. To make them
in wood communicates also the
intention for the user to hold the
wooden parts instead of the middle
part, a bent steel tube.
For getting the vibration to work, I
am using two Arduino vibration coin
motors, Arduino micro and a battery.
The vibration motor are actuated to
react in staggering speed, depending
on the distance to the crossing.

MAKING THE HAN

NDLES

This user test was the last proof to
convince me to go with the concept
‘vibrations’. In the time before the
smartphone, vibrations were the
same level and quite rough in their
output. Since the smartphone, the
vibration motors nowadays are
more easily called at by the Arduino.
The level of vibration as well as the
length is easily adapted for different
situations. This was tested and
confirmed in the second user test,
as the participant was navigated by
vibration only. The participants gave
the feedback, that the vibration was
not obtrusive, but rather a gentle
notch to the left or right. During the
process, I tried different combinations
to achieve a reliable output,
depending on the proximity to the
crossing. Since wood is a very good
transporter for vibrations, the result
is a very smooth ‘announcement’
from the handlebar to the cyclist.

CRAFTING THE TACTILITY

To define the tactile output, two
user tests were necessary. The first
user test was to trial the idea ‘selfsteering handlebars’. The outcome
became very obvious quickly after
the beginning of the test. The concept
states, that the handles are slightly
rotating to the left or to the right,
while the cyclist is holding them. It is
an attempt to recreate the movement
to self steering cars. The reasons it
failed was that the participant was
not at all trusting the handlebars to
be reliable and sturdy enough.
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In making the app, there is more to
be cared for than the design. The
user experience journey needs
to be coherent, the information
architecture thought through and the
user stories aligned. The app is the
friend part of the entire experience.
It is motivator, trip planner and
the guide, which gives the user the
confidence for joining the adventure.
It is aimed at people who are not
regularly cycling, but it is rather an
incentive for inexperienced, young
people who are without a car. The
mobility is hugely impacted without
cars or solid public transport, and

especially for people at the age of
20 to 30, who just moved out from
their homes. They are longing for the
freedom of mobility. With a reliable
guide, these people are going to
be more confident on the bike and
through that, they will leave the car
at home for good. It is the first and
maybe most important step of the
concept to impress and convince via
the app. It is the main interface the
person is interacting with. While the
handles are mainly for output, the
app gives the cyclist the chance to
also adjust their own preferences,
choose a route and select the points

MAKING THE APPL

of interests they want to see along
the route.
The app is the motivator and
persuader to go out there. To achieve
this, the app is kept as minimal as
possible with options for further
information if necessary. The step by
step journey, with the option to also
go back a step, gives the beginner an
easy entrance with many useful hints
into the adventure. Through this, it
is also supportive for knowledgeable
cyclists, who want to explore new
routes in their surroundings.
Within the user experience of the app
are two core screens, weather and
nutrition. Those two screens are the
guiding aspect of the app, shifting the
interaction from user input to mobile
output. This kind of shift takes the
responsibility a little bit away from
the user and puts it on to the app.
The user is instantly trusting the app
to tell them, what exactly they need.
In this case, for nutrition, they get
advised on the amount and kind of
food, and the amount of water. As a
beginner, it is always difficult to take
the right amount of water with you,

LICATION

and the majority of times, this person
takes not enough with them. The
nutrition part calculates the amount
needed based on the kcal and the
time the chosen trip is going to take.
The second core screen, weather,
is forecasting the weather of the
region for the time of the trip. It
also delivers additional important
information, like wind speed, real feel
temperature and time of sundown.
It guides the aspiring cyclist as the
app is proposing what to wear in this
kind of weather. During cycling, the
body heats up, and during the stops,
it cools down again. It is important
to maintain a sufficient set of layers,
which will keep the cyclist warm in
every situation, without overheating.
This part is taking care of by the
screen ‘weather’. To distinguish these
two core screens from the rest, the
design is slightly adapted to a more
informational design and a voiceover
is put in as an additional feature.
With this voice assistant, the cyclist
can focus on preparing the food and
water without needing to have to
mobile in their hand. The very basic

voice assistant is reading out loud the information on the screen
and, in the future, is going to the next screen when the cyclist is
telling the assistant to do so.
The additional pages like a mood metre, choices of route and social
interactions are rounding off the picture. The beginner is giving
their input into the app, which increases the excitement towards the
adventure. The choice of routes for example is mainly the picture of
a point of interest on the route, giving the user a quick and stirring
glimpse into the adventure. In future, I want to implement short
videos for the choices to make the journey more immersive.
Other than that, a short description with values and a title, the
cyclist has no clue, where the route goes. It is supposed to maintain
a touch of exploration, and it would counteract this notion, when the
app would showcase the route on an actual map.
For the prototyping, I started to draw out the first designs in
Adobe XD. It is a very quick prototyping tool, suitable for screen
design. As it lacks the micro-animations as well as the possibility
to implement sound, I decided to convert the designs to the
prototyping tool proto.io. In proto.io, the user interface and the logic
are very similar to Adobe XD. Therefore, it was very easy to start
ahead in this online tool. The details in design and micro-animations
are supporting the notion of a comforting app, quite like the role
model, the vintage VW Bus. The design is defined in detail in the
section ‘TALK’.

TALK
In this section, the
branding and the
marketing of the
refined prototype
is explained. Each
process does
not end with the
polished model
but with the
presentation of
it to the world. It
includes the video,
picture and the
presentation which
communicates the
idea convincingly.

Last but not least, the app can easily be expanded to also
support daily commuters to find new cycling path to work
or racing cyclists to keep track of the latest sprint. The
possibilities are there to realise Berggeist in a inclusive way
for all kind of cyclists.

FUTURE THOUGHTS

The presentation of the project is to be advertised similar
as the GoPro advertisement. GoPro build up a strong
community with a mediocre camera, simply by reaching
out to the influencers and young adrenaline fanatics.
Instead of keeping the footage to yourself the GoPro is
actively encouraging the user to share their experience
with the community and the world. They call very often
for their videos to send in so GoPro can use them for their
marketing. Putting the recorded user experience as the
priority elevates the way the user interacts with the brand
to a more personal level. This personal approach would
be the best marketing strategy for Berggeist, giving them
the platform to share their experiences. This is one part of
how the concept can be taken to the next step. The other
part is to refine different handle styles in order to respond
to the variety of handlebar styles available on the market.
The individual choice of handlebar changes the posture
and with that, the entire cycling experience. A mountain
bike person sits differently on the bike than someone with
a road bike, and this is mainly achieved by the handlebar
styles. As Berggeist is as supportive as possible, it would
need to adapt to this as well.

APP DESIGN GUIDE

Background image:
Fullscreen, warm colours range, focus on
the right third of the image.
Swipe up / down interaction for next /
previous screen
Swipe left / right for choice carousel

Typography (measurements based on the resolution of Samsung S8 Edge)

HEADER 1
Open Sans Light Condensed 180 px

HEADER 2

Open Sans Light Condensed 95 px

BUTTONTEXT/ HEADER 3
Open Sans Bold 42 px

Colour palette
Berggeist green #A1C730,
used for active selections (background colour, 80%)
used for Header 3

Berggeist violett #310067,
used for active selections (font colour)
used for primary buttons (background colour, 80%)

White #ffffff,
used as the main font colour (buttons, inactive, bodytext)

‘Berggeist’ reminds you
to be an explorer, an
adventurer and to push the
limits. It’s the experienced
friend who helps you plan
a trip (even if you’re a
beginner) and guides you
to nearby microadventures.
Before you set off, the
app not only provides the
perfect day trip route based
on your preferences, but
also helps you bring the
right amount of supplies
and the perfect gear for the
weather. Your handlebars
navigate you through your
adventure using tactile
feedback, giving you the
ability to focus on the traffic
and on the surrounding
wonders. It’s time to
rekindle your inner cyclist
and leave the car at home!
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