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Inspiration Process

Abstract

Inspiration Process

How would an AV allow kids to commute to school and 
extra activties by themselves in 2040?
Mate is a vision of an interior inviting kids to commute 
by themselves, questioning how an autonomous vehicle 
could be designed. It is inspired by interior designs for kids 
intended for creativity and fun. 
Mate is intended for future child friendly cities and how 
they could incorporate fully autonomous zones which 
would allow for less safety requirements and lead to more 
freedom in the design of the vehicle. Looking at how 
companies today have services for commuting kids and 
what is needed for parents and childs to feel safe using 
these was also a vital aspect. 

After understanding the future context of the vehicle, the 
design process started with exploring different concepts 
for the interior. This led to a chosen concept which then 
were checked in a package. A revision of this package led to 
new design restraints which enabled new ideas to spur. It 
became apparant childrens different heights were a major 
factor for the interior seats.  A mock up was made both in 
real life and in 3D. Therefore the design was changed to 
accomodate different heights leading to the idea of the final 
idea which was visualised in vision renderings leading up 
to the final 3D development. 
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Result

Result

The Mate is a small autonomous shared vehicle for 2040 
which fits 4 kids in the age range of 8 to 13. It´s interior is 
in colors which reflect a younger audience. It´s shapes are 
soft and help reflect safety and fun. The seating is in the 
window areas which allows for new ways of enjoying the 
outside view but also talking with the other occupants.  The 
seats are able to fit the kids different heights and allows 
for two different seating positions. Lights show the kids 
where to be seated while also having sound to accomodate 
the kids getting off and on at the right place. Mate also 
communicates with the parents and allows for the kids to 
be autonomous. 
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Heading 2

Background

Introduction

“Any sufficiently advanced technology is 
indistinguishable from magic.” Arthur C. Clarke.

Society is changing rapidly thanks to the advancement of 
technology. In a century mankind have gone from relying 
on newspapers and books for gathering information to 
having access to all information through a screen. 

Computing power have followed Moore´s law which states
that every two years the number of transistors in a dense 
integrated circuit will double (Wikipedia).  This has allowed 
mankind to have a supercomputer at hand in the form of a 
smart phone. 

“Today’s smartphones are faster than the mid-80s 
Cray-2 Supercomputer” -McCarth, E.

Autonomous vehicles is an outcome of this exponential 
growth. The amount of data processing required to safely 
operate a vehicle is huge. Developments in Artificial 
intelligence allows the vehicles to communicate with 
each other and collectively learn from an accumulation of 
kilometers driven (Cohen, 2018). 

For transportation society has incorporated the car as the 
main form of mobility solution. Innovations were primarily 
made in optimising the engine for better performance, in 
the later half of the century increased safety requirements 
meant a focus on new innovations to safe lives. Today´s 

cars have assisted systems such as autopilot and assisted 
parking. 

The basic layout of cars hasn´t changed much for a century. 
EVs brought new opportunities to car´s layouts by taking 
away the engines and replacing it with large batteries, 
which could be placed below the floor.  
 
Likewise autonomous vehicles will free up the traditional 
driver´s forward facing layout and be replaced by many 
new iterations which much more will be dictated by the 
functionality of the interior space leading to exterior´s 
being significantly different as well (Lewis, D, Chibelushi, C, 
Rober, D., 2019). 

Technology has also allowed new business models for cars. 
MaaS (Mobility as a Service) is increasingly being explored 
by OEMs as a new means of business case. It is the author´s 
opinion that ownership of cars will drastically change 
towards 2035. 

The cost of Autonomous vehicles with sensors, computing 
power and electric powertrains is believed to be too 
expensive for consumers. Therefore new business models 
are being explored by car companies. Smartphones´ easy 
interface to order a vehicle makes subscribtion models an 
attractive business case for mobility competitors.  
 
A deeper dive into how the change of ownership from 

Introduction
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personal to subscribtion will affect the design of cars will 
be explored in this thesis. 

The opportunities AVs create within interior design and 
layout is already being envisioned by various automotive 
brands. The author believes this is just a starting point for 
future explorations that will drastically change cars.

Likewise a more holistic look on how cities are changing 
to cope with autonomous vehicles and also making cities 
safer and more welcoming to pedestrians will be explored.

“Instead of designing sexy metal boxes, the 
challenge is creating entirely new experiences for 
getting from A to B,” -David Muyres.
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Our society seems to be changing immensely. Technology 
is happening rapidly and at the same time climate change 
will greatly impact our future lives. All of this can become 
too much to bare, but mankind must believe in the positive 
outcomes. AI for example has the power to revolutionise 
every business and affect so many lives for the better. 

At the same time the doomsday predictions seen in movies 
paints a dark picture of the future. The author believes 
design can provide mankind with a vision of a better future, 
a future humans can look forward to. 

Throughout the author´s 1 year internship at Skibsted 
Ideation, now named Manyone, a deeper understanding 
of  the development requirements of a production version 
of a new car was achieved. A thorough trend and market 
research was done to position the car in a very saturated 
market. 

The team came to the conclusion that subscription services 
were new business opportunity for mobility companies 
such as our startup to position ourselves. Here the author 
came to an understanding that the old ways of business for 

cars and car companies were being disrupted by technolo-
gy and societal change.

MaaS is predicted to become cheaper than public transport 
(Agarwal, Y, 2018), which will affect the mass population 
in big cities which UN´s 11th goal of sustainable cities and 
communities are trying to improve. 

MaaS and AVs will also allow more people a means of 
transportation both in numbers and affordability but also 
new age groups both young and old now able to have per-
sonal transport.

A health benefit will also be seen when people no longer 
needs to focus on commuting but instead can dedicate 
themselves to leisure activities. 

Relevance
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The focus of this thesis will be on MaaS and how it allows 
kids to travel by themselves. How would a vehicle devel 
oped look like. Allowing new segments of the population to 
commute will lead to new design opportunities and design 
principles. The author believes this topic will be explored 
by the major OEMs in the future.

The author envisions this will be just one of many possible 
new outcomes of the MaaS vehicles. Most OEMs will have 
to think of new business models which can substaintially 
change the way cars are build and designed.
 
This thesis will touch upon the UN Sustainable 
Development goals. Making cities safe, inclusive and 
sustainable is a major focus. Autonomous technologies and 
cities infrastructure goes hand in hand. 
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Process
The following pages shows the process leading to the 
final result from research to early ideation and concept 
development to the final design development of the car. 

The research phase led to a lot of different takes on the 
original thesis topic. This in turn led to a more developed 
concept dealing with commuting kids for the year 2040. 
Research was diverted from originally focusing on VR 
and AR to topics related to kids and commuting. Topics 
such as automous vehicles and MaaS vehicles were the 
main subjects interesting the author and led the research 
throughout the project.

The next step was setting up a scenario around commuting 
kids and how cities infrastructure would accomodate this. 
This led to research into future cities and also UNs Child 
Friendly Cities Initiative. 

Thereafter different competitors were looked at, which 
were mostly concept cars to both define a package but also 
gain knowledge about what had been done.

Ideation phase started late in the project leading to less 
initial sketching but instead fast paced development of 
different concepts where a chosen concept was picked for 
the mid review. 

This concept was then developed through a mix of 
sketching and 3D iteration which developed into some final 
vision renderings on top of a package.   
 
The final 3D was then developed focusing on CMF and 
context images. 
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Autonomous Vehicles have since the DARPA challenge in 
2004 been a technology evolving year by year. Currently 
in 2020 numerous AV tests on designated public roads are 
being conducted. But the challenges are still not overcome, 
moreso the publics´perception and policies of AVs will also 
greatly affect the introduction of AVs on public roads. 

Concept AVs such as the Volvo 360c is helping to change 
people´s perception as seen in a blog posters comment:

Sharing the Road – First identified in our 2017 survey, 
people still feel safer “sharing the road” with AVs versus 
human drivers. This may be tapping into the frustrations 
that people have with human drivers. - (Boerer, E.).

A further look into the different stages of autonomous 
driving is described here:

Level 0 The driver is in charge of all driving tasks. No as 
 sisted help.

Level 1 Driver is helped by assisted systems such as park 
 ing assistance and adaptive cruise control.

Level 2 Drivers must be constantly aware with hands on  
 the steering wheel, but the car is driving itself  
 most of the time. - Currently Tesla´s level.

Level 3 Drivers can be “Hands off”, but must be available  
 to assist the car if needed. 

Level 4 The driver can be fully away from the steering  
 wheel, but the car has to be able to park and wait  
 for the driver to take over if a problem occurs.

Level 5 There is no need for a steering wheel and the driv 
 er becomes the passenger. 

Autonomous vehicles

Research
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 The new norm

The advent of autonomous vehicles will create new 
opportunities for car manufactures and challenge the 
current business models. MaaS (Mobility as a service)  and 
AV (Autonomous Vehicles) will potentially lower the sales of 
personal cars by up to 50% in 2035 (Agarwal, Y. 2018). 

AVs will also open up for new segments, since there is no 
need for a driver, elderly and young people will be able 
to commute in cars. The will to switch to such services is 
also significantly higher in these age groups compared to 
people in employment (Deloitte, 2019). The cost of using 
these services will be lower than public transport, from a 
combination of EVs having less moving parts (Agarwal, Y. 
2018, 2018) and a 40% lower cost resulting from no need of 
drivers (Simpson, C. 2019).

Automotive brands will have to reconsider their design 
approach from a focus on the brand identity to a focus on 
the trip itself to increase sales potential (Deloitte, 2019). The 
amount of cars on the road will be less but the usage will 
increase, making the depreciation of the cars increase.
 

Occupants of EVs will be freed from driving and therefore 
new opportunities in user experience will have to be 
designed. Creating personalised experiences in vehicles 
beyond something that can just be done at home can be 
leveraged by augmented reality. 

The consumer of tomorrow will want to have access 
to mobility as a subscription based service. We already 
see this change happening in music, programs and 
entertainment. According to a report by KPMG our 
transportation usage will become like having a Netflix 
subscription (Peever, 2017). 

In tech companies the cloud has become the biggest 
revenue stream. We no longer store data physically, 
everything is in the cloud.  AVs will be generating 2 
petabytes of data per year which will create opportunities 
for companies to use this data and sell relevant products 
and services to users (Simpson, 2019). 

“The digital revenue streams from AVs could be a 
huge revenue potential with an estimated ten-fold 
increase through content, media and retail” (KPMG).

05
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In the latest years companies based on a subscription fee 
or pay pr. use have emerged in cities. These companies 
use different transportation methods to give the user a 
tailor suited transport fitting their needs. Companies such 
as Lyft and Voi have employed thousands of electrical 
scooters  in urban cities. DriveNow is using cars such as 
the BMW i3 for their fleet of subscription based vehicles. 
Donkey Republic has a fleet of bikes both electric and 
non electric that are parked in most bike racks around the 
city. All of these companies are an alternative to the three 
major transportation actors; Public transport, taxis and car 
ownership. (Simpson, 2019)

MaaS is expected to grow from $42Bn to $372BN by 2026 
meaning automotive companies have to adapt to this shift 
in the market (Volkman, 2019). Companies like BMW with 
their DriveNow and Mercedes Benz with their Car2GO all 
show an interest in capturing these markets. 

Mobility as a Service means looking at mobility solutions in 
a bigger picture, combining different solutions to meet the 
demand of commuting. As described car companies are 
already looking into new revenue models, since the case 
for MaaS cars is strong.

The business case is in favor of EVs compared to ICE 
vehicles, since the servicing costs are 40% to 60% lower 
because of no moving parts and electricity being cheaper 
pr. km (Simpson, 2019). 

“Shared mobility services will cost as little as public 
transport and deliver convenience like a private car” 
Johann Jungwirth
 
The price per km. will also be cheaper when AVs are 
introduced to the market. “A dramatic reduction in the cost 
per mile with the introduction of autonomous vehicles,” 
says David Keith, an assistant professor of system dynamics 
at MIT’s Sloan School of Management. (Verger, 2018) 

According to Keith we will see a shift from a product-
based business to a service based business. Car companies 
will have to find new ways of generating revenue, since 
forecasts predict that MaaS and AVs will potentially lower 
the sales of personal cars by up to 50% by 2035. (Agarwal, 
Y, 2018).

Cities are also looking at reducing the air and noise 
pollution for their citizens. Furthermore an interest to 
making cities more green and “pedestrian friendly” all shifts 
towards less of one person in a 5 person vehicle. 

 “If legislators in the world’s major cities manage to 
effectively discourage car purchase and ownership 
among their populations, automakers need to be 
prepared with a reliable new revenue stream.” Betti 
Hunter

Subscription models MaaS
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Generation Alpha and Beta So how will generation Alpha affect car companies? Car 
ownership is already declining in the US. The share of 
young people from 16 to 24 years who hold a driver´s 
licence has dropped from 76 percent in 2000 to 71 percent 
in 2013. (Gao, 2016). 

The environment is also important for Generation Alpha. 

“They will want ethical, compliant, transparent firms that 
take issues of the Green seriously and puts corporate social 
responsibility at the top of the agenda”. (Åkerberg, 2018).

The authour believes Generation Alpha will adopt and 
trust  new technologies of the future in a much greater 
extend than previous generations have. Their lives are lived 
between the physical world and the digital realm. 
 

Generation Alpha is the generation born in 2010-2024. 
The Ipad was released in 2010, which is very telling of why 
this generation is also described as “Screenagers” (Bologna, 
2019).

““[They] have been raised as screenagers to a greater extent 
than the fixed screens of the past could facilitate,” said 
McCrindle. “For this reason, we also call them Generation 
Glass because the glass that they interact on now and 
will wear on their wrist, as glasses on their face, that will 
be on the Head Up Display of the driverless car they are 
transported in, or the interactive school desk where they 
learn will transform how they work, shop, learn, connect 
and play.” (Bologna, 2019).

The digital world is ingrained in generation alpha, screens 
are in almost every aspect of their daily life, they are 
so called “Digital natives”. According to Natalie Frank 
generation Alpha will have more time to explore their 
creative selves, prioritizing their passion, health and 
education as a result of technologies such as AI, apps and 
self-driving cars. (Bologna, 2019). 
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Cities changing infrastructure

The world is becoming more and more urbanized. 
According to the European Commision by 2050 68% of the 
world´s population will live in urban areas compared to 
55% in 2018 and by 2100 85% will have moved to the cities 
worldwide.  
 
In Europe 74% of the population is already living in urban 
areas, but by 2050 it is estimated to increase to 83.7%. (EU 
Commision). 

The focus on how cities of the future should be shaped is 
therefore an important question to ask. Mobility is one big 
element in this equation. But before looking into the future 
it important to learn from the past. 

In 1997 Sweden introduced the “Vision zero” initiative, 
which set the goal of zero fatalities in traffic by 2020. This 
has lead to over a half reduction of deaths in traffic. The 
succes has lead to a global goal of lowering deaths in traffic 
by 50% by 2030. (Trafikverket)

The author´s home city of Copenhagen have changed 
their approach from focusing on cars to focus on allowing 
bicycles to ride around safe on the streets. This has lead to 
many countries´ cities studying Copenhagen and it´s “Bike-
friendly city”. (Fleming, 2018)

Gothenburg in Sweden have worked together with Drive 
Sweden to imagine a future city for autonomous vehicles. 
This projects goals are, “The goal is partly to show what 
opportunities the new technology can bring in urban 
development, but also to show what is required of the 
technology development in order for it to provide the 
benefits for cities and society that are highlighted, as well as 
increased knowledge and understanding.” (Svensson, 2019). 

The autonomous cities are being explored by several 
companies around the globe. Toyota has partnered with the 
Danish architect firm BIG (Bjarke Ingels Group) to develope 
a small incubator city of the future. Here the vision is the 
create a laboratory of future mobility technologies. The 
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concept is to seperate the pedestrians and micromobility 
from the autonomous streets for vehicles. (CES 2020).

Daimler and Bosch are working on creating an autonomous 
pilot metropolis in California, USA. The goal for the city will 
be to test autonomous vehicles of level 4 and 5 (Daimler).

Unicef´s “Child friendly cities initiative” states that “Every 
child has the right to grow up in an environment where 
they feel safe and secure, have access to basic services and 
clean air and water, can play, learn and grow and where 
their voice is heard and matters.” (Child friendly cities).

Enabling kids to live and feel safe in cities is becoming a 
bigger agenda for cities around the globe. F.ex. Toronto led 
a research into worldwide cities that enabled kids “growing 
up”. Here they looked at existing infrastructure that could 
be applicable for the context of Toronto. 
One of the methods used is “Shared streets” which are 
designed to improve safety by slowing down vehicles to 
walking speed allowing pedestrians, children, cyclists and 

Child friendly cities

cars to be side by side and reducing accidents. (Toronto).

Some of the examples were Brighton, UK and their 
“Cultural Mile” district where the “New road” was 
transformed into a prioritized road for pedestrians with 
benches along the side of the road and slow moving cars 
and bikes, increasing the amount of pedestrians by 62%.  
“New road supports families by offering a safe, high quality 
mobility route as well as a place to relax or play outside”. 

It is the authors belief looking into the future we will see 
this agenda push autonomous vehicles dedicated zones 
within cities when the technology is ready.

Child Friendly City Illustration 12
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Kids daily routines are often not correlated with their 
parent´s schedules. Children in Sweden meet at school at 
9 and go home by 3. Kids often have after school activities 
to go to as well. This either requires the parents to change 
their work schedule to fit or for the kids to commute on 
their own or by public transport. 

Studies show that kids and especially adolescents are 
mostly B sleepers or night owls, meaning their internal 
clock for sleeping makes them prone to go to bed later 
and sleep longer than their early birds counter parts which 
tends to be adults who are more prone to being early birds. 
(Kring, 2018).

Waking up too early leads to higher risks of being 
overweight, not physically active, suffer from symptoms of 
depression and perform poorly in school. The American 
Academy of Pediatrics recommends schools to start at 8:30 
or later, allowing kids to sleep longer and get the amount 
of sleep they need, while reality is that 93% of high schools 
start before 8:30 in the US. (CDC, 2018). 

Parents commute kids 43000 km by the time they are 20 
years old (Nagra, 2014).

There has been an increasing market for ride hauling 
apps with focus on kids in the US. Apps like Bubbl, 
HopSkipDrive, Zum, VANGo and GoKart are all focused on 
ridesharing for kids. 

These services enables kids who otherwise wouldn´t be 
able to commute with the same amount of freedom 

Safety is of a massive concern for parents when letting 
their kids commute on their own. Therefore apps like 
HopSkipDrive require a safeword to make sure it´s the right 
ride. The company Bubbl uses only current or former first 
responders as their drivers. Others use moms vetted by the 
companies, and required years of childcare experience. 
(Loizos, 2020). 

Kids sleep needs Ridesharing for kids

Illustration of a tired student 15  HopskipDrive 16



Competitors Research conclusion

VW has shown a vision of their VW SEDRIC, called the VW 
SEDRIC school bus. This vision has a bright yellow exterior 
color with a blacked out cross as rims. In the interior the 
seats have boxes underneath for items. There is also a big tv 
screen for entertainment.  

Hannah is a conceptual proposal of a driverless car for 
school kids by the design company Teague. It can have 6 
kids riding at the same time and have interactive screens to 
communicate with the kids.

Transdev school bus, was a working concept school bus, 
driving on a designated road picking up maximum 5 kids 
and having a designated driver on board along the ride.

The research led the author to the topic of designing an 
autonomous vehicle for kids to commute with. 

Cities are changing and new ways of transport will occur 
with autonomous vehicles and MaaS vehicles. This will leed 
to new opportunities for transportation solutions. 

Child Friendly Cities will be a focus for future cities which 
could lead to new solutions that makes cities safer for kids 
to live in. 

The author found it interesting to combine this future with 
research showing kids´ sleeping patterns would greatly 
benefit a later meeting time at school. 

Could autonomous shared vehicles be a part of the solution 
for changing this?

VW Sedric school bus 17

          Hannah - School bus 18

      Transdev school bus 19



The goal of this project is to propose a Mobility as a Service 
vehicle for commuting kids for the year 2040. The aim is 
to design a shared vehicle which take into account the kids 
and their parents´ needs in terms of safety. The challenge 
will be on designing a vehicle which will allow kids their 
autonomy to commute by themselves or with their friends.

The main focus will be on the interior were the challenge 
will the ergonomics caused by kids different sizes 
compared to their age. Therefore the focus is on kids aged 
8 to 13 which limites the height difference. 

 

The authors personal ambition is to propose a believable 
scenario of the future backed by research and a explorative 
design process leading to a new interior design challenging 
existing conventions.  

Personal development in visualisation techniques and 3D 
knowledge that will allow the author to create a complete 
polished project is aimed after. 

Personal health and motivation alongside a detailed 
project planning to help the author finish on time will be 
sought for. Friendships with other participants of the UID 
school and feedback sessions from lectures will be greatly 
appreciate along the way.nexected students will also be 
welcomed. 

Goals Wishes
20

20



The year is 2040 MaaS vehicles have enabled new 
segments of the population to transport themselves. Both 
elderly and kids below 18 are able to use these vehicles. 
90% of generation Beta don´t even have a drivers license. 
The thought of owning a car hasn´t crossed their minds. 
The act of ordering a MaaS vehicle to go on a commute is 
taken care of by the AI in a seamless fashion without an 
input from the users. It knows the users daily patterns. 

Cities have integrated child friendly areas with only 
autonomous level 5 areas. This allows for the vehicles 
to drive around with no road accidents happening.  
Occupants inside these vehicles are able to sit without a 
seatbelt on. 

Following is the experience of 9 year old Tim.

It is 8:30 in the morning, Tim´s parents have already left 
for work. He has been sleeping late and said goodbye to 
his parents when they left for work. After getting ready 
for school he leaves the house heading to a vehicle 
approaching him. 

On the outside it says “Welcome Tim”, the car pulls up and 
opens the door automaticly. Inside is his friend Fiona from 
school and two other kids from he has seen around the 
school. He enters and sits with Fiona. The seat automaticly 
adjusts to his dimensions. 

The door closes and a text appears that next stop is the 
school. Tim has brought his school bag and his gym bag, 
since he is attending badminton after school.

While driving Tim and Fiona decides to play an AR game 
and gets up to play in the middle of the car. 

After a while a sound is made by the car and text appears 
“Arriving at school in a minute”. They stop playing and get 
ready to go out. 

The day goes by at school and Tim meets up with his three 
buddies to go to Badminton. They have a car waiting for 
them and they get in to drive off. 

The car knows exactly where to go and on the way they 
watch videos of badminton excersises. They arrive and play 
for two hours. 

After the practice Tim gets a call from his mom telling him 
that he should come home and she has ordered a car for 
him. 

The car arrives and three of his badminton peers gets on as 
well. Tim is driven back home safe with his parents waiting 
to hear how his day was.

Scenario

21



Scenario 2040
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ACTIVITIES FR
IEN

DS

SCHOOL

User journey Kids age 8-13.
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Ideation and sketches

The initial goal of the package was to investigate a new 
approach to the interior, giving the kids flexibility of 
invidividual seating if they don´t know each other or sitting 
facing together if they are aquinted.

The concept Hannah described on page 21 had 6 seats 
because of studies from school busses which states too 
many kids together will allow for bullying. Therefore it was 
important to create a minimal package to allow for the 
privacy and minimise bullying. 
 

Initial package sketches with doodles.

24



Package

The package developed through sketches of different 
interior setups. Allowing for a broad array of ideas to be 
explored of sitting and also functionality.  
 
The exterior is not a focus of this thesis, but helped 
establish some of the softer shape language. 

A 3-4 sized package was just chosen wich wrapped around 
the walls with seats allowing for a common area in the 
middle of the interior. 

3-4 person package was chosen.

25



Initial concepts

A look into kids´ spaces inspired 3 different concepts that 
were sketched out. These different concepts were explored 
for approaches to the interior layout and function.

The concepts were merged into a final direction shown on 
the following page. 

Concept A was inspired by kids´ bunkbeds where the height 
of the room is used to elevate the bed to either have an 
extra bed underneath or storage. 

Concept B was inspired by interiors at schools that allowed 
kids to build their own layout of the rooms and also use the 
leftover room to play and sit. 

Concept C was a continuation of concept C utilising the 
cars´window frams to sit in and watch the outside.

Concept A: Bunkbed concept

Concept A

Kids bunkbed. 21
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Concept B

Concept C: Frame seating

Concept C

Concept B: Sit and play Modular wall for dual purpose. 22

Frame in wall for kids. 23
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Chosen concept

The chosen concept was a seperate frame which allows the 
kids to sit in and look out through the windows menwhile 
having a large center area for talking and playing together.

The layout shows how each kid has their own area with 
their own color but the center is a shared space. 
 
This concept required the height of the vehicle to be 
according to the kids´ height. The seat should allow the kids 
to be both private and together. 

28



A mock up was created to understand the proportions. 
During the mid review it was pointed out that the interior 
felt too big and the focus should be on creating a believable 
package. Therefore the next step when revisiting the Maya 
package was to put in a mannequin.

Maya mockups

29



FUNCTIONAL

SEEMLESS 
TECH

Moodboard

PLAYFUL

SOFT

The moodboard consists of soft looking elements sticking 
to the childish appearance both in terms of color, shapes 
and materials. 
The soft elements create a sense of safety and playfullness 
while the bold colors would emphasise this as well. 

Since the kids wouldn´t read a manual it is important that 
the functions of the interior are easily understood. 
Also the tech would be seemless underlining that this is an 
autonomous vehicle and help providing clear information 
for the kids. 
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Initial seat designs

Initial seat designs were based on the moodboard with 
rounded shapes and soft forms.  

The goal was to create a more playful seat design which the 
kids would find interesting. The seat would be inflated with 
a padded back cushion. 

Seats that could be moved and stacked against each others 
were also explored. 

Stackable seats, allowing flexibility.

Initial seat design sketches. 31



Window frame development

A look into sitting in the frame and how it could be a seat 
by just having pillows or a designated seat in the window 
frame area. Sitting higher from the ground allowed for 
space underneath for luggage such as school bags or sports 
bag. 

Different early sketches of window frame idea.
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Maya mockup

The maya mockup was revisited with a mannequin which 
helped make the proportions more beliavable and guided 
the continuing sketch phase.

This helped getting the sketches to feel more correct in 
proportions. The idea at this point was to allow the child 
to sit in the window to look out but also be able to turn 
inwards talking to the other kids. 

The idea of the window frame became apparent to having 
flaws like having to sit with the feet up which would lead to 
a lot of cleaning.

Early mock up of interior in Maya.

More developed sketches on window frame.
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Interior development

After a tutoring session the author decided to kill off the 
idea of a closed loop for sitting in the window frame which 
had defined the interior development until then. 

A new search for a seat design with an open space in front 
of the seats was explored through side views and larger 
interior sketches. 

Various sketches of seats.

Quick sketch of more colorful interior with seperated seats. Idea of 
adjustable headrest.
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Sketches of integrated seats into the wall.
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Air pillow development

Dealing with different heights of kids allowed for new ideas 
of how the seat should function.  
 
The idea of an air cushion which could inflate and deflate 
compared to the childs height came about. Through 
ideation an animation gif was developed to showcase the 
idea.

Illustration showcasing concept of air cushion.

Sketches for the seat filled with air.
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Mockups

Maya mocks exploring seating variations. 

Quick mock up with available chairs.

Illustration showcasing concept of air cushion.

Sketches for the seat filled with air.

The author used chairs found in the room to quickly ideate 
on having a seat and a wall in front and how much space 
was needed. 

Mockups in Maya was also generated to test the 
dimensions.

37



3D development

After the process gateway it was found the flate backrest 
didn´t allow for support for the head and lower back. The 
overall feel to the interior was there, now it was about 
developing a more believable seating area. 
 
Integrating the lower cushion into the wall capturing the 
earlier design iterations were also decided.

Check of dimensions of seat.

3D development of interior, before new direction was 
chosen.38



Final interior direction

After deciding upon the new seat design vision renderings 
were created to allow for the intended design leading into 
3D development. 

The final design allows for 4 kids to commute in the 
vehicle. They have their own seats which are adjustable to 
fit their different heights. Furthermore an additional pillow 
on the side panel allows for varying positions making the 
kids able to sit as they please. 

The trim is soft materials allowing the kids to move about 

in the middle area if they want to play or use AR. 

In every seating area there is a window allowing for the 
kids to look out at the city passing by. The vision is for 
this window to be interactive and also show other virtual 
worlds allowing the kids to have their own dreamy exterior. 

On the front and back seating areas it is only for 1 child, but 
this allows for a table integrated into the wall and also an 
area to hang their backpack.  

Results

Final overview sketch of interior.
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While being very tall the Mate is shorter than a Mini Cooper 
allowing it to drive around the city easily.  

The line drawing of the interior on top of the package 
gives an indication of a vision for the exterior. It would be 
assymetrical allowing for vehicle to park close to the curb 
on the passenger entrance side. While on the opposite side 
the window for the kids sitting in the middle would stick 
out.

Dimensions

1842 mm

2686 mm

1652 mm
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The final seat was modelled in Maya with the goal of 
capturing the intention from the vision renderings.

The shapes are soft indicating that the cushion is inflated. 
This inflated cushion can be adjusted by the kids by 
pressing the plus or minus on the buttons of the sidewall 
cushion as seen on the following page. 

The headrest is adjustable allowing for different kids´ sizes. 

Final 3D seat

Handle for adjusting 
height of headrest

Plus and minus button for 
adjusting the pillow 
with amount of air.
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SEAT CMF

WALL AND SPEAKERS CMF

FLOOR CMF

The seat will be expandable, which means a flexible 
material like Neoprene could be used. The seating pad 
would have a textile on top for comfort. These textiles 
could be coated by Nanex, which is a coating that makes 
fabric water and stain repellant. 
The handle on the side of the headrest would be speckled 
plastic.
 
Colors are held in a red tone with a pinkish almost salmon 
tone for the inflateable parts. The fabric on the seat is kept 
in a brown tone to complement the colors.

The wall on the side of the window will have a textile from 
Kvadrat, which has a pattern that is noise reducing. Also 
the textile on the sidepanels will be see through allowing 
messages from the vehicle to be shown to the kids.

The floor will be made of Everroll Compact, which is a soft 
material made for play and soft impact. The imperfect material 
with it´s flakes gives a fun attitude but also allows for dirt to not be 
noticable.
 
The colors are kept in a reddish tone complementing the seats 
colors.
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Final CMF daytime

46



Final CMF nighttime
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Scenarios
Following pages showcase a scenario of the boy Tim 
entering Mate.  
He is greeted with a larger number to indicate it is the 
correct vehicle. His name is not shown for safety measures 
and a ramp is deployed to allow acces for all kids. 

The next page shows Tim inside preparing by himself for 
his baseball game. On the side wall information appears to 
let him know, he soon arrived.
The last scenario image depicts the rest of the kids in the 
car facing each other for a conversationg about their day.
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Conclusion
The author started this thesis after having been two years 
away, so coming back to university with new classmates 
were a challenge already. It was very apparent that it would 
be a nice welcome and good new classmates who would be 
of great help along the way. 

During the research phase a lot of new information led to 
an entirely new focus from the original vision. The original 
vision had been very vaguely researched and therefore 
changes were made to the topic. This was an early 
indication of how big impact the initial stages had on the 
thesis. 

This thesis was not sponsored by any company which 
led to less requirements and more freedom. Initially the 
chosen brand for the thesis was Tesla, but after a lot of 
feedback against picking this brand and the change of the 
core topic of the thesis it was decided to let go of Tesla as 
the brand. This led to a lot of wasted time and energy spent 
on developing both the vision, research and ideas around 
Tesla, but in the end it felt right to choose no brand.  
 
During the research gate a lot of critique was put on the 
initial goal of dealing with AR and having a lot of interaction 
ideas. Therefore the topic was again changed to the final 
thesis topic dealing with autonomous shared vehicles for 
kids by 2040. These changes led to a very late start on the 
sketching phase, but were important in getting to a topic 
which the author felt strongly about. 

At this point the author was behind the original timeplan 
and concept ideation had to be developed for the mid 
review, this led to inspiration into interiors for kids in 
schools and their own rooms, which led to three concepts 
presented at the mid review. This helped the author gain 
the insight of how important a simple idea or concept can 
be for leading the design.
 
The concept drove the initial design throughout the 
sketching phase, but it became apparent that this initial 
idea of a window frame which the kids could sit in was a 
darling. So the the term “Kill your darlings” was brought 
up in a tutoring session and helped guide the design into a 
new and more refined end result.

Throughout the design phase the importance of a vision 
before going into 3D became apparent. Which made the 

process very back and forth, but once the final vision 
renderings were made, the 3D process became much 
easier to handle. 

Personally designing an interior was a challenge from the 
start. Having spent most of the Master doing exterior it 
was a challenge to say the least. But this led to a lot of new 
knowledge and also confidence in interior design and 
designing a holistic vehicle.
 
Dealing with Maya which was used for the interior was also 
very challenging, since Alias had been the prefered 3D tool 
before hand. Maya went on to be a very good tool, making 
mockups and being able to quickly alter designs. 

The insights from tutoring and the reviews focusing 
on the users led to a more beliavable and developed 
interior. Dealing with kids´ different heights led to a lot 
of difficulties, but in the end led to a more beliavable 
outcome. 

Creating an entirely new segment of cars and that of an 
autonomous car for kids proved to be a big challenge. In 
the end the author has no experience in raising kids, so 
listening to parents and their concerns also helped making 
the concept more mature. 

It is important to question status quo. With this project it 
shows that autonomous vehicles will be influenced by a 
lot of new factors, both technology, society and peoples 
assumptions. Companies will have to come up with new 
ways of creating value for consumers. This leads to a lot of 
new opportunities in design which is exciting. 

Transportation is a key aspect in our society, the author 
believes transportation is a major key in achieving the 17 
development goals of UN as described in the research 
phase. 

It would be great after this thesis to bring in some of the 
new knowledge aquired into the car companies and try to 
provide a new vision for commuters.

The goal of the author was to challenge the industry but 
also the author himself. This was achieved by dealing with 
a completely new topic and also creating an interior which 
the author had little experience in. 
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Also learning Maya as a tool to help the design process was 
a major learning outcome of this thesis.

This thesis was greatly affected by the Covid 19 worldwide 
pandemic. After the mid review the university shut down 
and every student where now working remotely. The 
author quickly realised that the working conditions from 
home werent adequate. The school was very helpful in 
providing the necessarry equiptment and digital tools to 
help the students in achieving a great end result which the 
author is very grateful for. 

When working from home it became apparent that 
the comfort of getting to school and being in a work 
environment with fellow students helping to achieve a 
great result wasn´t there anymore. This led to struggles 
throughout the final stretch both mentally and physically. 
Therefore it became apparent that a daily ryhtm with set 
time to wake up and go to bed and a morning regimen with 
a workout were crucial to keep the spirits high. The author 
went for a lot of walks which helped clear out the mind and 
also allow for reflection of the project. 

The tutoring sessions and gates helped drive the project 
forward. The talks helped the author tremendously in both 
developing the design but keeping the passion. 

A Discord room, which is a chat app, was initiated by the 
author and a fellow student to talk during the day and share 
current work for critique and help. This was very succesfull 
and helped create a digital studio feel. When the other 
thesis students heard about this many quickly joined which 
allowed for an even greater studio feel which wouldn´t 
have been possible before Covid, because of companies´ 
restraints.

It is the author´s belief that the Covid-19 pandemic will 
greatly affect our everyday lives. It has already shown that 
working remotely in a company or at school is indeed 
possible and create new opportunities. The focus from all 
thesis students this year became more digital, therefore the 
workload was maybe not as high as usual, but it led to the 
opportunity to develop the digital visualisations. 

The proposed concept mate is a shared vehicle which 
could be a business model affected by Covid-19. People 
might become more hesitant in sharing with others. The 

usage of transportation for mobility could also decrease if 
people start working more remotely. 
It is the authors belief that kids attending  school will still 
be the common practice. Therefore it might only be the 
occupants number in a similar vehicle that would be lower. 

The author hopes that Mate as a design proposal will be an 
inspiration for others. The Child Friendly Cities initiative is 
a great organisation which shows the world that sometimes 
you have to start with the smallest of us to create 
tremendous positive changes for all of us. 

This thesis project shows that welcoming new information 
and critique helps shape design projects into more holistic 
design proposals. Setting high goals of learning new tools 
along the way helps profoundly challenge already taught 
methologies and abilities. Therefore the learning outcome 
of this thesis is so much higher.  
 
The author believes Mate is a vision of a better future for 
our kids. It is a realistic vision that could benefit society 
as a whole by allowing more autonomy to our future 
generations.
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Grow charts for girls and boys.
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Chair sizes compared to childrens age.
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Exterior development

Different concepts were explored for approaches to the 
interior layout and function. 

Concept A was inspired by kids´ bunkbeds where the height 
of the room is used to elevate the bed to either have an 
extra bed underneath or storage. 

Concept B took into considereation the shared vehicle 
might be filled with kids that are not friends and therefore 
offers individual seats with private space.

The exterior was only developed through doodles. The 
author never felt he had the time to achieve a good enough 
result for both interior and exterior even though this was 
the original goal. Following pages is to show a possible 
future of creating the exterior. 
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Following pages show the research done at the beginning 
of the project surround AR and the mirror world and also 
the dive into Tesla and Elon Musk´s companies. These pages 
were discarded when the project took a different course.

Disclaimer!
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Society has changed profoundly since the advent of 
the screen.  Information was mainly optained through 
books and newspapers. With the television information 
was distributed to all households that could afford this 
new technology. Since then the advent of the personal 
computer, the internet, social media and smart phones 
have affected most peoples´ lives. People have come to 
depend on the screen as the main solution for exploring 
these platforms and communicate with others.

In the current automotive interiors, screens have become 
the main element to interact with the car. Tesla Model S 
was the first to introduce a massive screen that allowed 
most of the buttons and nobs to dissapear from the interior 
which led to a more simplified interior. 

New cars such Byton M-byte  are exploring screens as wide 
as the dashboard to display nessecary driving information 
and entertainment. The steering wheel have a touch screen 
to interact with the car.

It is the author´s belief that the trend of screens in interiors 
will go away with the advent of autonomous vehicles. 
Like smart phones changed how we interact with screens  
which led to the current trend in automotive interiors, AI 
and augmented reality could impact interiors in even more 
profound ways. 

A further look into these technologies  and how they 
already are impacting the world, will be explored on the 
next pages.

A screenless world “AR can replace the phone, but VR can replace the 

personal computer.”

-Michael Abrash, Facebook Chief VR researcher.

Minecraft Earth, an AR game launched in late 2019. 10



Virtual reality is a computer simulated reality. It is not 
based on our own reality but a 3D built environment. 
The technology has been explored since the 60´s but was 
first commercially available in the 90s with Sega VR. The 
cost of this unit was 73.000 dollars and therefore almost 
only used in arcades (Wiltz, 2019). This led to a stop in 
VR technology since it wasn´t mass produceable and the 
technology wasn´t ready for proper use. 

Today a wide variety of products allow us to enter the VR 
world. Oculus Rift and HTC Vive are some of the choices 
consumers have. They allow the user to put on a headset 
and enter a 3D world where an exploration of 360 
degrees is possible. Via a controller the user is also able to 
interact with the world.

Augmented reality is an enhanced experience of the real 
world using computer generated 3D. Sci-fi movies like 
“The Minority Report” helped popularise AR but also put 
it into a dystopian future where we are all monitored and 
exposed to constant personal targeted ads. AR is slow 
in taking off for consumers because of challenges such 
as eye strain and disorientation in using the headsets 

(Pettey, 2018). AR is seeing an adoption for consumers 
via smartphones, but the inconvenience of holding your 
phone up to your eyes makes it undesirable in the long 
run. Headsets such as Microsoft Hololens 2 costs 3500 
dollars and therefore they are targetting employers 
instead. The use case is remote assistance, employee 
training and visualising complex 3D environments (Metz, 
2019). 

Augmented reality

Virtual reality

Describtion of VR, AR and MR. 12
Minecraft Earth, an AR game launched in late 2019. 10

Byton M-Byte with wide dashboard screen. 11



Society have become used to a world where digital traces 
of people are used by companies. The option to look up 
recent transactions on bank accounts, see the last search 
entered in the internet search bar is a natural thing for the 
modern person. A person can via Google maps Timeline 
watch the most recent path taken and also go back through 
the years. On the internet people have become more aware 
of their digital footprint.  Visitors of websites are asked for 
their consent from websites for storing cookies about the 
visitor in the EU. The digital world and the physical world 
have been separated from each other. With the advent 
of VR and AR this is about to change. As (Kelly, K) writes 
society is embarking on the 3rd big technology platform. 
The first being the World Wide Web, which digitised 
information followed by social media, which digitized 
people´s relationships with each other. The 3rd platform 
will be all things and places digitized. All things will be able 
to communicate with each other, everything will be located 
in the cloud. Our world will have a digital footprint popular 
known as the “mirror world”.

Companies have already found the commercial use of 
“mirroring” the physical world into the digital world. 
This allows for problem solving but also for increased 
commercial use. Toyota unveiled their Toyota C-HR using 
VR, which allowed potential buyers to experience a car not 

yet put on the market (Fairservices, C). The users would 
potentially be able to explore different vehicle specs, color 
and trim and accessories with the car before purchasing 
it. VR is also used for training employees and soldiers in a 
virtual training ground. This allows for a reduction of a real 
life training cost. It also helps reduce the risk and allows the 
users to repeat the same procedure several times until their 
performance is acceptable. 

An early adopter of this was Google Earth, which first via 
satellites and later on via cars equipped with 360 cameras 
were able to document most of the world in a digital 
representation. This allows any human with an internet 
connection to dive into areas of Earth which the would 
never explore. Today an addition of 3D typology have been 
added, so you can connect via your VR headset and fly 
around New York as if you were there. It is a timestamp 
though. Onlookers are represented with a moment in time 
where as a real time Google Earth could be imagined in the 
future. 

Pokemon GO showed the world how consumers are ready 
to dive into an AR experience. The game let users play 
a Pokemon trainer in their real life. Using GPS and the 
Phone´s camera the players were able to catch Pokemons 
on the streets. The launch was in 2016 and since then it 
has been the game with most hours spent playing and a 
1.8 billion dollar revenue (Barret, B). The impact on people 
were far beyond just playing the game. People who might 
not have gone outside became active and walked many km. 
a day. 

Understanding the real world and translating it to the 
mirror world is something Google has been working on. 
One of the latest apps is Google Lens, an app created to 
identify objects and give the users relevant information 
about it. It uses a neural network for the visual analysis of 
the object and shows the user what flower is looked upon 
as an example. The app can also translate text and show 
which items on a restaurant menu is the preferred dish by 
customers (Matney, L.). This is just a first step in translating 
our world to the digital world. Google Lens is based on 
a neural network which is an AI that collects millions 
of inputs to accurately estimate what object a person is 
looking at.

The mirror world could be the 3rd big technology platform. 
As with social media and the internet people could only 

Image 19: Varjo collaboration with Volvo driving MR on road.

The Mirror World



guess on what would change in our society. The mirror 
world is no exception to this. 

Image 20: The “Mirror world”



Pod for AR experience 
- works like simulator 
could be seat in car 
as well. Different “skins” for 

same vehicle inspired 
by games.

Health pod checkup 
on people´s vitals

Active commute

Meditation pod 
Keep capsule still

Isolation tank experience 
- Meditative

Augmented Commute

Pod which focuses on an 
interior where Ebikes + 
Escooters can charge up.

Avatar to help kids 
commute - Car follows 
kids growth.
(Learn how to ride 
bike)68



Augmented Commute

Pod which focuses on an 
interior where Ebikes + 
Escooters can charge up.

Avatar to help kids 
commute - Car follows 
kids growth.
(Learn how to ride 
bike)

Avatar asks for 
vehicle setup, flies 
away to get car. (See 
car when around the 
corner).

VR simulation at home for 
kids to tryout car.

Gesture control MaaS 
vehicle, direct AI

AR use MaaS vehicle 
to advertise for Mars 
(SpaceX).
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Image 8: Original sketches for the Tesla model S.

Tesla Motors was funded in 2003 by Martin Eberhard and 
Marc Tarpenning. Since then Elon Musk joined as a co-
founder. When founded the electric vehicle market was 
none existing and it was the vision of Elon Musk to make a 
mass market affordable electric vehicle 

“ This is because the overarching purpose of Tesla Motors 
(and the reason I am funding the company) is to help 
expedite the move from a mine-and-burn hydrocarbon 
economy towards a solar electric economy, which I 
believe to be the primary, but not exclusive, sustainable 
solution” (Musk, E). 

Therefore Tesla employed a strategy of starting with low 
volume high priced vehicles that would make the company 
able to fund the successor which would be higher volume 
and lower priced. So, in short, the master plan is: Build 
sports car, Use that money to build an affordable car, Use 
that money to build an even more affordable car. While 
doing above, also provide zero emission electric power 
generation options” (Musk, E).

After a succession of successful tech companies Elon Musk 

had his vision on making electric vehicles mainstream (Find 
source). He teamed up in 2008 with Franz Von Holzhausen 
to create the Model S. Holzhausen had the chance to 
develop the car design language from scratch and chose 
the keyword “efficiency” (Debord, M). 

Since then Tesla has innovated on a variety on almost 
everything. On the inside the Model S was equipped with a 
17” touch screen and almost no buttons, which wasn´t seen 
in other production cars. The Model 3 took this concept 
one step further with a 15” screen and by eliminating the 
instrument cluster. (DeBord, M). In the beginning of 2020 
Tesla will begin producing the Model Y a mid sized SUV, 
which will be the last car in Elon´s original “S3XY” car series.

To understand where Tesla is coming from and where it is 
moving, a deeper look into Elon Musk and his companies 
that shape his vision of the future will be described. 

“Tesla CEO said the goal is to create an infotainment system 
that provides “the most amount of fun you can have in a 
car. ” (Butler, C). 

Tesla



Image 8: Original sketches for the Tesla model S.

Image 9: The companies Elon Musk have been involved in. Image 10: The Boring Company

Hyperloop was promoted by Elon Musk, but has since 
then been an open-source technology that has led to three 
mayor players, one of them being Virgin Hyperloop One. 
Essentially Hyperloop is a sealed vacuum tube which could 
allows for mass transit at 600 mph. The vision as of today is 
to connect Los Angeles and San Fransisco in 30 min. There 
will be no windows, but the ride would be very smooth 
with little to no disturbances. (A. Taub, E.)

The vision of Tesla is sharply connected to Elon Musk 
and likeso the rest of his companies. The author believes 
solving transportation needs in 2035 allows for many 
different solutions to be combined. This project attempts 
to describe a holistic approach to a speculative future with 
base in existing technologies. Therefore the research into 
the vision of Musk was a necessary step. 

SolarCity was founded by Musk´s cousins Peter and London 
Rive in 2004 from a suggestion from Musk to do so. It 
provides power to households via solar tiles installed on 
the roofs of homes and excessive power is provided to 
the grid for an economical benefit of the household. From 
2016 the company was bought by Tesla and now works in 
conjunction with the Tesla PowerWall system (CBInsights). 
SolarCity fits well into Musk´s vision of “accelerating the 
advent of sustainable energy”. (Musk, E).

The Boring company was founded by Elon Musk in 2016 
with the goal to alleviate the traffic problems by making 
roads go 3D. As stated on the companies´ website it would 
either be in air or underground. The benefits of tunnels 
are, they are out of sight, earthquake proof, out of sight and 
waterproof. Projects for building test tunnels are already 
underway several places in the US, allowing trips with 
personal vehicles or Loop systems with up to 16 passengers 
signifinantly decreasing commuting time.

Solar city

The Boring Company

Hyperloop

Conclusion



Tesla analysis
The interior´s of Teslas are usually simple and with clean shapes, opting to take away as 

many buttons as possible from the dashboard and steering wheel.

72



A larger element of the dashboard is covered by a different material, here in wood in 

others leather to separate it and make the overall feeling lighter. The central touchscreen 

is a main theme in all Tesla interiors.

The Tesla Cybertruck showed a different direction for the interior design. 

Overall it keeps the keywords of simple and clean shapes but adds a more 

geometric
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Thanks!
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