
June, 2017

How sports cars will find a way to survive the autonomous future. 

ROBERT STRIEDIECK

MFA Transportation Design 

AT

Umeå Institute of Design
Umeå University
SE-901 87 UMEÅ
Sweden

loophole

01



R
O

B
ER

T 
ST

R
IE

D
IE

C
K

 2
01

7



PROLOGUE

My goodness, don‘t you remember 
When you went 
First to school
You went to Kindergarden
And Kindergarden, the idea was to push along so that you could get into fist grade
And then push along so that you could get into second grade-
third grade, and so on going up and up 
Then you went to high school and this was a great transition in life
And all that pressure is being put on
You must get ahead
You must go up the grades and finally be good enough to get to college
And then when you get to college
You‘re still going step by step, step by step-
up to the great moment in which you are ready to go out into the world
And then when you get out into this famous world, comes
The struggle for success and profession of business
And then
Suddenly
When you‘re about forty or fortyfive years old in the middle of life
We wake up one day, and say
Huh?
I‘ve arrived
And while it is tremendous use for us
To be able to look ahead and to plan
There is no use planning for a future
Which when you get to it and it becomes the present you wont be there
You‘ll be living in some other future which hasn‘t yet arrived
And so in this way
One is never able actually to inherit and enjoy
The fruits of one actions

You can‘t live it all
Unless you can live fully
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„Elektrizität könnte der Fahrer sein. Eines Tages könnte Ihr Auto auf 
einer elektrifizierten Autobahn fahren, wobei seine Geschwindigkeit und 
das Lenkverhalten von in die Fahrbahn eingelassenen elektronischen 
Elementen bestimmt würden. Das Reisen wäre viel angenehmer. Die 
Autobahnen wären sicher – durch Elektrizität!“

„Electricity could be the driver. One day your car could drive on an 
electrified highway where speed and directions would be deligated by 
imbeded electronics. Travelling would be become more comfortable. 
The higways would be safe - through electricity!“  - Viktor Vasnetsov, 
1880

The Flying Carpet by Viktor Vasnetsov; 1880
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ABSTRACT

The project started with the question: What will happen 
to sport cars once our society and infrastructure allow 
for a fully autonomous transport systems? My concern 
for the ”survival of the sports car” clearly originates 
from an emotional point of view rather than a reasonable 
one. We know about the benefits that come along with 
autonomy but that doesn’t make the fear of loosing the 
emotional side of driving unfounded. 

My aim was to create a scenario that allows both reason 
and emotion to coexist and furthermore to benefit from 
each other rather than to create a conflict.

Defining the problem and starting the research helped 
me find the direction I eventually chose. Initial sketches 
of both exterior and interior, led to defining the package 
and setting the framework for the design. A full size 
mockup was good for testing ergonomics and the basic 
principle of my concept. It triggered discussions that 
inspired the further design development in 2D and 3D up 
to the final design.

The result is a PORSCHE for 2040 that shows an exciting 
concept for steering fully autonomous cars of the future. 
It combines the benefits of autonomy with the emotions 
of sportscars.

June, 2017
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FRESH 
PERSPECTIVES

ON AUTONOMOUS
DRIVE

INTRODUCTION
 

Part 1

What excites me about the future? As a designer to 
become part of a community that will have impact 
on the public perception of transportation. Impact on 
how we experience future travel that will be safer and 
more economic, cheaper even for those who decide to 
share a vehicle instead of owning one. It motivates me 
that I will be creating aesthetics that are guided by new 
requirements and become fresh design opportunities. It 
makes me happy to know that the importance of interior 
design will increase and for someone who is seeking a 
job in this field, it is very good news.

“The technical ability for a car to drive itself will have a 
profound impact on automotive design, literally turning 
car styling inside out. The exterior personality of a sleek 
roadster or hulking sport utility—which today stirs 
emotions—will fade in importance as the look and feel 
of the cabin becomes paramount.”  (With Self-Driving 
Cars, It‘s The Interior That Wil Matter; Bradley Berman; 
22. September 2016; www.roadandtrack.com)  

What excites me from a users perspective? I look forward 
to experiencing autonomous driving as a new form of 
transportation. Being able to travel from A to B without 
having to care about what is happening outside of your 
vehicle. Focusing on the interaction of technologies that 
will allow me to relax, work or just stare outside the 
window. Travelling long distance and seeing the world 
from a new perspective, arriving rested and energized. I 
look forward to new opportunities for spending my time 

inside the car. Time that will become the new form of 
luxury in our world.  

What worries me? The thought of technologies replacing 
the sentiment of driving a car that is meant to be driven 
by humans. A car that can unfold its full potential when 
and only driven analogue. A car that pushes boundaries 
and challenges physics to perform. What if those sport 
cars become autonomous? Wouldn‘t that technology 
oppose every thing they stand for? The argument that 
autonomous driving kills the pleasure of their products, 
even question its entitlement to be called a sports car, 
is a major problem; A sports car that is not driven by 
humans is not a sports car by current definition.

„A low small usually 2-passenger auto mobile designed 
for quick response, easy manoeuvrability, and high 
speed driving“ (Merriam Webster, Online Dictionary, 
https://www.merriam-webster.com/)

Quick response, and easy manoeuvrability are based 
on a person at the controls. If a computer decides 
when to turn it is not responding to anything but 
merely deciding to turn and so the quick response and 
easy manoeuvrability part are still based on a person 
operating the vehicle not a computer.

What if fully autonomous vehicles become mainstream 
in 2035/40? Will driving become benumbed by 
technology? I fear for those brands who‘s core DNA is 
about the analogue interaction between humans and 
their machine. Car makers whose inventions made 
the autonomous vehicle possible in the first place (e.g. 
automatic transmission, ignition, suspension or brakes). 

INTRODUCTION Part 1
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I want to design a sports car interior for 2040 
where autonomous technologies are present in 
our transportation system. I want to find a way 
to implement the benefits of that technology, 
without it interfering with the excitement 
of pure driving pleasure - I want to design a 
loophole, the link that allows both elements to 
harmonize with each other. 
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AUTONOMOUS DRIVE
 

“An autonomous car (driverless car, self-driving car) is 
a vehicle that is capable of sensing its environment and 
navigating without human input.” (wikipedia.org)

The first driverless car was tested in 1980 but 
experiments for automating cars date back until the 
1920s. Event though knowledge about this technology 
has been around for several decades, its potential for 
commercial use has been acknowledged only in recent 
years. Studies underline the effects this technology will 
have on our transport system, economy, environment, 
society and personal health. Major benefits of self-
driving cars will be an increase in safety and roadway 
capacity, less traffic congestion and enhanced mobility 
for the young, the elderly, people with disabilities and 
low-income citizens. Possible negative impacts might be 
the loss of driving-related jobs, loss of privacy, risk for 
hacking and terrorist attacks. 

The author believes that concerns about liability 
and moral issues in case of autonomous car-related 
accidents will be resolved by the time of 2035.

Since Google released its self-driving car in 2014, the 
pace for new inventions in automation has increased. 
In general there are two approaches on how to realize 
the driverless vision. Traditional car makers such as 
Mercedes-Benz, Volvo or BMW slowly implement new 
automating systems with each generation in the premium 
segment, slowly shifting from semi-autonomous to fully 
automating cars in the future. Companies that have an 
IT related background follow a different strategy. Google 

and UBER are among those brands that see autonomous 
transport as a possible market for further inventions 
and providing additional services. Their aim is to become 
technology provider instead of car maker. 

“At present, even the smartest cars are pretty dumb.” 
Connected Car Report 2016 (pwc, 2016) 

Modern cars are equipped with a number of sensors that 
are programmed to recognize patterns and react upon 
these.  Whether it is to scan the eyes of the driver for 
signs of exhaustion or turn down the radio volume once 
the park assistant is activated. These are input – output 
systems. They do not have AI (Artificial Intelligence) 
and therefore are inflexible in their behaviour. They do 
not differentiate between drivers and are incapable of 
learning.

“Advances in artificial intelligence and machine learning 
promise to change all that” according to the pwc report. 
A degree of intelligence that is capable of recognizing, 
analysing, understanding and reacting accordingly to 
holistic scenario impulses is the to achieving goal in AI; 
The process of learning and adapting is key to success.

A classification system by SAE International rates the 
level of intervention and attentiveness from the driver 
that is required by the driver to operate the vehicle. 
The rating system differentiates the levels of autonomy 
of cars and therefore can be seen as measurement for 
intelligence of the vehicle.

 

AUTONOMOUS DRIVE

„At present, even the smartest 
cars are pretty dumb.“ 

CCR2016 (pwc, 2016)

P
R

O
C

ES
S_

IN
IT

IA
L 

R
ES

EA
R

C
H

04

 0 - No Automation
 1 - Driver Assistance
 2 - Partial Automation
 3 - Conditional Automation
 4 - High Automation
  5 - Full Automation

For purposes of the project the author expands the rating 
system by another level. Level 6 is a fully autonomous 
vehicle that welcomes an active dialogue between man 
and machine. 

6 - Full Automation + FEEDBACK

12



DISRUPTIVE INNOVATIONS  

„Creative destruction – A process of industrial mutation 
that incessantly revolutionizes the economic structure 
from within, incessantly destroying the old one, 
incessantly creating a new one“ Joseph Schumpeter 

The car is a fundamental part of our society and has 
gone through major changes within the last century. 
Triggered by technological progress and economic 
thinking, the first revolution started in the early 19th 
century. Henry Ford‘s invention of the assembly line 
production changed the way car makers would produce. 
Mass production methods made cars cheaper and 
transportation available for the general public.  
The second revolution spread in Japan during the 80th 
with the so called lean production manufacturing. 
Eliminating “waste” during the production process was 
key to manufacturing, leading to an increase in quality 
and efficiency. 

Currently we are moving towards a third revolution 
initiated by three mayor natural scientific and 
technological advances:

 drive intelligence
 artificial intelligence
 swarm intelligence

Drive intelligence - Cars are able to drive without 
releasing any emissions. Energy storages such as Li-Ion 
batteries or fuel cell power an electric drivetrain.

Artificial intelligence – Cars can make decisions without 

need of the driver to interfere.  Equipped with a number 
of sensors that recognize patterns and react upon these, 
cars are attributed to have „intelligence“ - a brain so to 
speak.  

Swarm intelligence – Cars have access to cloud 
information. Data is being collected, stored and provided 
through cloud services that cars have access to any time, 
anywhere. 

DIGITAL PHEROMONES

Swarm intelligence describes a behavioural model 
that originates from animal cultures. The ant routing 
algorithm for example is one of those models observed 
in nature. It takes places when ants lay pheromones 
along a trail they travel. The ant that is looking for food 
is spreading pheromones until reaching its destination. 
I helps them find their way back from where they 
originated. Other ants that might travel a similar 
or same path increase the pheromone level in that 
region. Naturally, ants follow trails that already have a 
higher concentration of pheromones. Eventually those 
pheromones accumulate and from an ant trail leading 
from the origin to its source. Evaporation takes place 
once ants stop passing by. 

„I believe the auto industry 
will change more in the next 
five to 10 years than it has in 
the last 50.“ 

Mary Barra, CEO GM

DISRUPTIVE INNOVATIONS & DIGITAL PHEROMONES

her, Joaquine Phoenix
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CHANGE OF THE INTERIOR 

Once autonomous cars have successfully adapted the 
next disruptive revolution, they will start to transform 
from the inside out. Before this transformation will take 
place, a pre-generation of autonomous vehicles will be 
dominating the market. This first „draft“ of autonomous 
vehicles are those that have the technological advantage 
of automation but keep their conventional style in 
design. Volvo concept 26 is an example following this 
strategy. Creating trust but maintaining legal and 
safety standards is a major issue car makers have to 
implement. Cars will be manually driven and demand 
the full/ partial attention of their drivers. The author 
identifies this phase as a BETA or introduction phase of 
autonomous vehicles.

The author believes around 2035/40 BETA will end, 
introducing ALPHA - cars that will not demand any 
human interference. The SAE classification system 
identifies these vehicles as level 5 with full automation. 
Taking away the attention and responsibilities of the 
driver will have a significant impact on the layout of the 
interior. The focus of car design from this time on will be 
“inside out”. 

The human is the biggest security risk for driving. A 
reason why companies push for VISION ZERO, a concept 
to eliminate car related injuries or deaths by 2020. This 
is only possible with the help of computerized systems 
– AI so to speak. Computers are reasonable, rational, 
attentive – basically flawless. Once this stage has been 
reached, current safety standards become obsolete. 
Opening up space, rethinking the seating layout, 
creating new entertainment systems and enhancing the 

HMI experience will be the task of the designer. 

„Fun and emotion will take place in the interior of 
autonomous cars“ - Ferdinand Dudenhöffer

„kinetic“ (FORD), „kodo“ (Mazda), „fluid“ (Hyundai); 
When it comes to finding expressions that describe a 
certain 

design language, car manufacturers have demonstrated 
their creativity. These slogans are signatures of 
marketing departments that aim to spark the emotional 
side of customers. With a few exceptions, these words 
are related to the exterior, meaning emotions are linked 
to the representational, not the functional side of the 
car. How the interior looks or feels  is inferior when it 
comes to selling a car. This will change once we dive into 
a market of autonomous cars that will focus on the user 
experience, rather then the status of ownership. 

HMI 

„The user interface (UI), in the industrial design field 
of human–machine interaction, is the space where 
interactions between humans and machines occur. The 
goal of this interaction is to allow effective operation 
and control of the machine from the human end, whilst 
the machine simultaneously feeds back information 
that aids the operators‘ decision-making process.“ 
(wikipedia.org) 

„Instead of designing sexy 
metal boxes, the challenge 
is creating entirely new 
experiences for getting from A 
to B.“ 
David Muyres, Yangfeng Automobiles
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AUGMENTED REALITY
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AUGMENTED REALITY 

Augmented Reality describes a computer based 
expansion of the human perception. The Information can 
address all sensory organs and is transmitted live in a 
real-world environment. Furthermore, AR can expand 
the sensory experience trough inputs that humans 
otherwise cannot notice (e.g.. radar, infrared, distance 
images, x-ray).

There is a vast growing market for AR in the design, 
medical, engineering, security and entertainment 
industry. The opportunities  this technology gives as 
a whole have yet to be explored. In the following text 
the author would like to point out the most promising 
inventions in AR and the chances he sees for potential 
use in the automotive industry.

1. JET FIGHTER HELMET

This helmet with integrated AR technologies help the 
pilots experience their surrounding outside the jet 
plane. As the pilots look in any direction, the visor of 
their helmet displays the outside world instead of their 
own cockpit. For example the pilot looks to the floor and 
sees the world below him/her, he/she looks back and 
sees the sky behind. Several cameras outside the plane 
capture live images that are then send to the helmets 
build in projectors. Projections inside on the helmets 
visor then make the effect of the “transparent cockpit” 
complete. Depending on the direction the pilots are 
moving their heads, the helmet sees through the jet 
plane and beyond. Furthermore the visor becomes a 
screen for flight and battle mode. 

2. BIONIC CONTACT LENSES

The bionic contact lenses are an outlook of what is 
possible in AR technologies. Micro sensors, computers, 
LEDs and communication technology embodied in the 
transparent layer generate real time overlay images 
that the user sees in his/her  field of vision.  The short 
film sight illustrates the  possibilities for these lenses. 
The critical undertone in the film shows the impact 
these lenses might have in our future society. The bionic 
contact lens is the most compact form of AR today.

3. HUD (HEAD UP DISPLAY)

Head up displays have become common AR technology 
in the premium and mid-size car segment. The system 
is fairly simple, yet less practical due to the physical 
requirements the technology has to meet. It is a fixed 
device that is  usually build in front of the driver. The 

output size  and quality of the image depends on the 
physical space that is provided. The technology therefore 
is not practical for small cars or „on the go“ AR as HMDs 
or contact lenses can provide. 

4. HMD (HEAD MOUNTED DISPLAY)

Google‘s Glass was publicly announced in 2012 and in the 
same year Oculus VR started their kickstarter campaign. 
It is due to both companies that the public awareness 
of AR has increased over the past years. Their success 
has triggered a new industry and opened a new field for 
design, gaming or automotive applications. MINI was 
the first automotive company to use HMD in one of their 
concepts. MINI AR glasses are used to navigate through 
in car entertainment systems and provides the driver 
with safety and road information.

5. HANDHELD 

Smart Phones and Tablets are handheld devices that 
can be used for AR. Applications vary and reach from 
games (e.g.. Pokemon Go) or furniture apps (IKEA 2014  
catalogue) to travel guide apps.

DISADVANTAGES & CHANCES

„Augmented reality is to autonomous driving what 
plug-in hybrids are to electric vehicles“ Craig Duff, 
CarsGuide

AR technologies have proven their potential whether it 
is for everyday use or the automotive  industry. Until we 
reach a stage where cars are fully autonomous (level 
5), drivers will depend on this „transition“ technology 
to help them safely operate their cars. Especially in 
scenarios where cars autonomy level reaches from 1-4, 
AR will become a essential part of transportation.

The question remains whether this technology will 
disappear once vehicles have reached full automation or 
will AR manage to prove itself useful in our autonomous 
world? 

A mayor disadvantage to many AR solutions today is the 
physical boundary it still has to or cannot overcome. 
HUD technologies take up a considerable large amount 
of volume to work with.
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A VISION FOR THE FUTURE - an outlook from the 
author.

The author would like to take you, the reader, on a 
journey. We arrive in the year 2035 – 40. The technological 
journey of automation has reached its final phase. 
Society has accepted autonomous vehicles as part of 
our daily transportation. It is part of our life, like social 
media was in 2015. However, by 2035 we have overcome 
our dependency of actively designing our social media 
feed. We socialize without knowing it and we comment, 
like, upload and consume effortless. These platforms 
still exist, but they have evolved and so have we. They 
have become libraries, testimonies and backups of our 
physical lives. They  provide storage of endless data, 
documented from day one and operated by artificial 
intelligence (AI). 
Welcome to the future. 

Today we spend a vast amount of time interacting on 
social media. This behaviour, whether it is to create or 
consume for family, friends, colleges or strangers will be 
automated by 2035. Artificial intelligence will take over 
our digital interaction. By 2035 AI has studied us, you 
the reader, for years, evaluated and evolved. It knows us 
and has become our being 2.0, a copy of our physical and 
intellectual self, preserved in a digital cluster. This non-
visible, binary cluster will be capable of doing by itself 
what we are doing today - reacting on our and others 
lives.

AI in 2035 was born due to the endless data strings we 
produce and our incapacity to process them by ourself. 
It creates digital profiles using our precise movements 
and interactions in time and space. The AI has access to 
everything and anything. It knows when we feel joy, pain, 

sorrow, grief or happiness. It connects feelings with 
locations, people or things. It helps us to understand 
these connection, makes suggestions upon predictions. 
It will become our assistant, a modern day butler that 
sees through our complex lives, helps and supports 
us. Winding us back in an environment that only knows 
fast forward is the purpose of the AI. Experiencing the 
present, focusing on being is what we strive for.

Life in 2035 is different and it is already changing today. 
With every new input the AI grows, becomes smarter 
and eventually autonomous. 

How is this precise data collection possible? We use 
devices that record and send information about our 
behaviour, movements, emotions, travel and health:

Smart devices (phones, tablets, watches), credit cards, 
transportation systems, surveillance cameras (CCTV),… 
This list is a selection of devices known today who are 
collecting cluster relevant informations. By 2035 the list 
of devices that are capable of gathering information, far 
more sensitive and precise will likely outrun the pages 
of this report. The further we step into the future, the 
further our digital portrait is rendered. 

A VISION FOR THE FUTURE

The question arises, why we still need social media 
platforms if AI is operating our profiles?

As I mentioned before, social media as we know it will 
change. Today it serves two purposes:

 1. Allowing social interaction
 2. Marketing

We have to acknowledge that marketing on social media 
is only possible due to the users who willingly provide 
personal information. Though, without the marketing 
and online advertisement, these platforms wouldn‘t 
be able to finance themself either. Therefore both, the 
social interaction and marketing, are dependent from 
each other.

Earlier, the author was painting the picture of a 
butler (AI) that is adding information to the platform 
automatically. Companies could have partial/ full access 
to these information and use them to “talk back to us”. 
Creating better and more tailored content, selling us 
products or helping with everyday situations is key to 
their business model. The possibilities for personalised 
marketing is endless. Billboards could pop up in our field 
of vision, making suggestions for product depending on 
your location, mood and intentions. This vision paints 
a negative picture and the downside of data collecting 
based Al’s. Do we really want a transparent copy of 
ourself in the cloud?  

If handled with care, respecting once privacy, the 
positive side of AI  could be described as in following 
scenario: The bionic contact lenses you are wearing 
register a temperature rise in your body and advise you 
to “see” a doctor. For consultation you get connected 
to the next medic available. The doctor reassures 
the AI‘s diagnose with the data the device has send 
him and prescribes you a drug tailored to your illness 
(based on your recovery needs, possible side-effects, 
personal DNA and preference – pills or shot?). With your 
consent the doctor forwards your inquiry to a network of 
suppliers. They analyse your request and send back an 
offer for your personal “cocktail”. The feedback is send 
back to your lenses and pop us an information window in 
your field of vision. It contains a list of pharmaceutical 
suppliers that can provide you with your personalized 
drug, its prediction of  recovery, prices and delivery 
time. You then chose the supplier that offers the best 
cost-effectiveness drug for your needs (Would you like 
to spend less money but willing risk higher chances 
for side-effects?). Once you have made your pick, your 
medicine is being generated and automatically delivered 
to you.

Without AI society will soon exhausts itself. Too complex 

is our everyday life by 2035, that we won‘t be capable 
of handling the information input/ output every day. 
However, we still need the system adapted from 
“social media” platforms for reasons mentioned above. 
Automation gives us comfort, health and time. It filters 
for us the important from the unimportant and lets us 
experience the present. Living instead of being lived.

How does the cluster-based automation fit to our future 
transportation? 

P
R

O
C

ES
S_

A
 V

IS
IO

N
 F

O
R

 T
H

E 
FU

TU
R

E

09

18



THE SENTIMENT OF DRIVING
 

Autonomy has become the trending topic in automotive 
news and lead discussions among car manufacturers 
and their suppliers. At the Consumer Electronics Show 
(CES) in Las Vegas 2017, this trend was confirmed due 
to the vast amount of innovations. Teaming up with tech 
companies for strategic partnerships enables efficient 
research collaborations.

STRATEGIC PARTNERSHIP

1. BMW   + INTEL, BAIDU, 
2. AUDI     + NVIDA, DELPHI
3. GM     + LYFT
4. FCA   + GOOGLE
5. VOLVO  + MICROSOFT, APPLE
6. TESLA  + PANASONIC
…
 
While the car manufacturers focus on the execution of 
the traditional chassis, the collaborating partner steps 
in with their technological innovation for autonomous 
drive. Considering the positive aspects of automation, 
there is hardly a rational argument why this technology 
is not beneficial. Increasing comfort, safety, ecological 
sustainability and reorganizing traffic to boost efficiency 
are facts hard to deny. 

The downside of this technological progress is the 
attack on the very centrepiece of driving (/sport cars) – 
emotions.

“Emotion, refers to the affective aspect of consciousness, 

a state or feeling, or a conscious mental reaction towards 
an object accompanied by behavioural and or physical 
changes. Emotion is often intertwined with mood, 
temperament, personality, disposition, and motivation.” 
(wikipedia.org)

Sports cars are emotional products and form a popular 
segment among the current market. Their performance 
driven DNA has encouraged technological innovation 
and progress not only for their own segment but for the 
benefit of greater good. The drive to be better, faster, 
lighter,(...) has let the industry to use them as subject to 
testing, often carried out on their private or traditional 
tracks like Nordschleife. If and only when satisfied 
with their prototypes, these would then be adapted for 
production. 
In public events, manufacturers live out their passion 
for sport cars and compete against other teams. These 
competitions are taken anything but frivolous and 
the goal to win is shared equally by all participants of 
the event. Though, the motivation for winning differs 
among the manufacturer (image), team (sponsor) and 
supporters (entertainment). 
Winning means boosting the image of a brand and 
creating desires to own their products. Who wants to 
drive a brand that is always losing? 

Pushing their products to the limit, challenging physics, 
analysing, learning and improving it upon the feedback 
of the car is a strategy that has led to these (almost) 
perfect machines. It is due to the many inventions in this 
segment, that we today are have such highly developed 
vehicles. Sport cars have not only influenced the 
performance of our cars, furthermore their inventions 
have made transportation a safer. It is almost ironic 
that a car segment that has played a mayor part in our 
technological progress for automation, is destroying 
itself by their own innovations. Once full autonomy 

THE SENTIMENT OF DRIVING

James Dean with his Porsche 550 Spyder „Little Bastard“

„It‘s the input (human) – output (car), 
instantaneous feedback relationship that 
fascinates, resulting in an indisputable conflict 
between reason and emotion for future 
generation of sport cars - autonomy vs. driving 
pleasure.“ Robert Striedieck, author
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becomes the  standard, sport cars will lose their desire 
as an emotional product. Who wants to be driven on a 
race track? 

Losing the sentiment of driving is a fear we have to deal 
with when designing the future generation of cars. 

While most vehicles are well suited for autonomous 
drive, others, in particular sport cars follow a different 
philosophy. Their intent is to satisfy the human need for 
direct interaction between man and machine. It‘s the 
input (human) – output (car), instantaneous feedback 
relationship that fascinates, resulting in an indisputable 
conflict between reason and emotion for future 
generation of sport cars - autonomy vs. driving pleasure.

The question arises, why we still need social media 
platforms if AI is operating our profiles?

As I mentioned before, social media as we know it will 
change. Today it serves two purposes:

 1. Allowing social interaction
 2. Marketing

We have to acknowledge that marketing on social media 
is only possible due to the users who willingly provide 
personal information. Though, without the marketing 
and online advertisement, these platforms wouldn‘t 
be able to finance themself either. Therefore both, the 
social interaction and marketing, are dependent from 
each other.

Earlier, the author was painting the picture of a 
butler (AI) that is adding information to the platform 
automatically. Companies could have partial/ full access 
to these information and use them to “talk back to us”. 
Creating better and more tailored content, selling us 
products or helping with everyday situations is key to 
their business model. The possibilities for personalised 
marketing is endless. Billboards could pop up in our field 
of vision, making suggestions for product depending on 
your location, mood and intentions. This vision paints 
a negative picture and the downside of data collecting 
based Al’s. Do we really want a transparent copy of 
ourself in the cloud?  

If handled with care, respecting once privacy, the 
positive side of AI  could be described as in following 
scenario: The bionic contact lenses you are wearing 
register a temperature rise in your body and advise you 
to “see” a doctor. For consultation you get connected 
to the next medic available. The doctor reassures 
the AI‘s diagnose with the data the device has send 
him and prescribes you a drug tailored to your illness 
(based on your recovery needs, possible side-effects, 

personal DNA and preference – pills or shot?). With your 
consent the doctor forwards your inquiry to a network of 
suppliers. They analyse your request and send back an 
offer for your personal “cocktail”. The feedback is send 
back to your lenses and pop us an information window in 
your field of vision. It contains a list of pharmaceutical 
suppliers that can provide you with your personalized 
drug, its prediction of  recovery, prices and delivery 
time. You then chose the supplier that offers the best 
cost-effectiveness drug for your needs (Would you like 
to spend less money but willing risk higher chances 
for side-effects?). Once you have made your pick, your 
medicine is being generated and automatically delivered 
to you.

Without AI society will soon exhausts itself. Too complex 
is our everyday life by 2035, that we won‘t be capable 
of handling the information input/ output every day. 
However, we still need the system adapted from 
“social media” platforms for reasons mentioned above. 
Automation gives us comfort, health and time. It filters 
for us the important from the unimportant and lets us 
experience the present. Living instead of being lived.

How does the cluster-based automation fit to our future 
transportation? 
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PORSCHE
 

Dr. Ing. h.c. F. Porsche AG (Porsche) is a German car 
manufacturer that was founded in 1931 by Dr. Ferdinand 
Porsche, an engineer and race car driver from Stuttgart. 
Porsche specializes on high performance sport cars, 
SUVs and sedans. In their last fiscal year (2016), Porsche 
sold an approximate quarter million cars. Their flagship 
model is the 911 that was first introduced as the 901 by 
Ferry Porsche (Dr. Ferdinand Porsche‘s son) in 1963, and 
renamed to 911 as soon as the production started a year 
later. The first 911 had a two litre, six-cylinder engine 
with an output of 130hp. In 1964, the 911 was one of the 
fastest mass production cars of its time. It became so 
popular that 50 years later and six generations further 
it as popular as ever. Its timeless design, outstanding 
performance and technological finesse inspired an 
entire industry. Today, the 911 is an icon and the most 
iconic sports car of all time.  

1. THE PORSCHE PRINCIPLE

“In the beginning, I looked around and could not find the 
car I‘d been dreaming of: a small, lightweight sports 
car that uses energy efficiently. So I decided to build it 
myself.”  Ferry Porsche

Ferry Porsche shared a vision that is still lived by the 
company. The motivation to further develop their 
products towards perfection, ultimately creating the 
perfect sports car.

“From day one, we have strived to translate performance 
into speed – and success – in the most intelligent way 

possible. It‘s no longer all about horsepower, but more 
ideas per horsepower. This principle originates on the 
race track and is embodied in every single one of our 
cars. We call it Intelligent Performance“. (www.porsche.
com)

Why it is worth for Porsche to look into the field of 
autonomy.

Porsche has shown with their latest concept Mission E a 
vision for an electric sports car with semi-autonomous 
features. The concept can be seen as the start for 
Porsche to look into the topic of autonomy and prepare 
for the disruptive innovations yet to come. Managing to 
create a convincing car that will be accepted by their 
customers, is a challenge any sport cars company 
will have to deal with. The success of implementing 
drive, artificial and swarm intelligence into their DNA, 
will be defined by the user experience. Simply adding 
autonomous technologies cannot be the solution. 
Instead, adapting without touching the fundamental 
philosophy of driving pleasure will be fundamental to 
their success. The link (HMI) that connects emotion with 
reason has to be designed in a way to avoid the burden 
of autonomy. Being in control will still be relevant for 
future customers, even if that means they have to adapt 
to the way of handling their car. Passion is everything 
to Porsche, but cannot be easily communicated to the 
customer if you sell a car with a chauffeur. 

The possibilities that autonomy offers can and must be 
seen as an opportunity instead of a handicap. Adapting, 
if done right, can create another dimension of driving 
experience to the Porsche portfolio. 

PORSCHE & HERE

HERE

“Autonomous cars can only understand the real world 
through a map.” here

Here is a company that provides high resolution mapping 
data. With a point cloud capturing method called LiDAR, 
here records images of the environment that allow for 
precise navigation in autonomous systems.

„An HD map is needed not only to allow a vehicle to 
precisely position itself laterally and longitudinally, but 
to enable the car to manoeuvre correctly. While sensors 
on autonomous cars can see out around 100 meters, a 
car travelling at 80 mph only has a sensing horizon of 3 
seconds. Any deployment will need to rely on connectivity 
to provide what HERE calls “extended sensor” or cloud 
services helping cars extend sensor range and “peek” 
around the corner.“ (360.here.com)

„While sensors on autonomous 
cars can see out around 100 
meters, a car travelling at 
80 mph only has a sensing 
horizon of 3 seconds.“  

HERE
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DESIGN RESEARCH

Porsche cars are considered timeless. Their body 
follows the rule of „form follow function“, with a 
dynamic character added to the shape. The interior is 
structured, organized, almost clean but with no less of a 
character to it. The design is driver orientated, showing 
a clear hierarchy. It underlines the purpose of the car – 
connecting the driver with its machine. The ergonomics 
are designed to provide a maximum of functionality 
without any restrictions to its performance – „all focus 
on the road!” Colours and material are aligned for the 
purpose of the car, premium functional with a highly 
aesthetic finish.

The following images show the Porsche Mission E 
concept. The author has used these images to highlight 
the key design features and show the main inspiration 
for his concept. 

DESIGN RESEARCH
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The wide horizontal dashboard lines 
create a premium, modern feeling 
and can be seen as one of  Porsches 
signitures designs of the interior.

The seat ergonomics are created to 
give a maximum of hold while allowing 
luxorious comfort. 

The gap behind the screen underlines 
the lightweight character of the car. 

11  A

11  B

11  C

11  D

11  E

The horizontal and sligtly bend, 3D display behind the 
steering wheel is a modern interpretation of the classic 
round instruments. All necessary information for the driver 
are shown here. 
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GOALS & WISHES

goals

1. Create an appealing scenario for a sports car interior in 2035/40.
2. Find a link connecting automation with driving pleasure. 
3. Illustrate the HMI that connects the driver with the autonomous system.
4. Design, test, analyse and refine the ergonomics of the interior.
5. Respect the findings of the research development and apply, if applicable to the 
concept.
6. Translate the research findings into a form that meets the spirit of the brief

wishes

1. Stay curious and open minded throughout the degree work.
2. Surprise myself and others with the outcome.
3. Create an inspiring scenario, that sparks a discussion about the future of 
autonomous sport cars.



NON - INFLUENCEABLE ELEMENTS

INFRASTRUCTURE
TRAFFIC
NATURE
...

STYLE OF DRIVING

CALM
CAUTIOUS
...

ANALOGY

I chose the analogy of the wind surfer to illustrate the 
principle of the level 6 autonomy. The natural forces 
(wind, waves) are the equivalent to the external factors  
(infrastructure, traffic, ...) a driver in 2040 will face. 
Factors that cannot be influenced or changed and 
therefore are non-flexible. However, the surfing style 
can by making conscious decisions on how to approach 
the wind & waves. The same principle works within the 
level 6 autonomy environment. 
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INSPIRATION

FORM / MATERIALS / INTERACTION

INSPIRATION

TRADITION & PURISM CONTRASTS LEVITATION

The expression of my concept is inspired by a series of 
images. 

1. The traditional form (or: heritage) immersing into 
the modern interpretation. Hiding the complexity of 
the context, the puristic cover reduces and simplifies 
information.

2. Contrasts in shape, material, texture and colour 
emphasize a clear separation between the elements, 
supporting the understanding and hierarchy of them.

3. Levitation is used as a “magic” tool to lighten the 
design and ad another layer of entertainment to the 
concept. 
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INSPIRATION

EXPRESSION

To minimize the input of unnecessary information, my 
goal was to reduce the complexity of the design elements 
that would be exposed to the driver. This includes  the 
architecture, surfacing and interface. 
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IDEATION EXTERIOR

IDEATION _EXTERIOR

SKETCH & PACKAGE DEVELOPMENT

Before I started developing the design for the interior, 
I defined the general architecture of the car. I used the 
Porsche 918 package as a starting point and developed 
themes for the exterior from there. 

Once I had chosen the theme, I created a 3D line model  
in Alias. The model was necessary to test the chosen 
theme with the package. Furthermore the 3D model 
served as a good reference to build the full size seating 
bucket. 

With the seating bucket I could test ergonomics and the 
overall principle of my design. It triggered discussions 
and helped verify and share my ideas with others. It 
turned out to be a helpful tool in combination with the 
VR set. 

Last but not least I scanned the seat bucket and 
imported the mesh to the 3D file. The digital copy helped 
me verify the form development in accordance with the 
ergonomics.  

Simon Turac testing the seat bucket.

©RobertStriedieck, 2017
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IDEATION INTERIOR

INTERIOR EXPLORATION

With the architecture for the exterior in mind, I started 
to pitch different themes for the interior. The most 
promising and radical theme was a movable dashboard 
that would cover most of the interior while driving. The 
inspiration came from the 1954 Rometsch PORSCHE 
spyder prototype (see image on page 35) I discovered in 
the PROTOTYPEN MUSEUM in Hamburg. The front hood  
of this rebuild 550 spyder is extending towards the rear 
on the passenger side. The cut out in the body surface 
on the driver side is a simple solution with a clean, 
aesthetic appearance. 

PROTOTYPEN MUSEUM, ©RobertStriedieck, 2016
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PLAYGROUND & WORKSHOP

PLAYGROUND & ITS CHARACTER

The playground of the car exists of four different 
environments. Mountains, Country Roads, Highways 
and the City. Every environment has its unique challenge 
and the car has to adapt seamlessly to each one of them. 
As I will explain more detailed at a later stage, this 
transformation will take place in the hmi of the car. The 
steering will adapt and so will the interface of the car. 

CITY

The city environment is the most complex for an 
autonomous vehicle while simultaneously the least 
exciting for a sports car. The amount of information 
(traffic, infrastructure, ...) a driver has to process in 2040 
is most likely beyond his possibilities he/she can handle. 
The amount of automation that will take place by the 
vehicle will be very high. Since driving in a city is about 
interacting with the outside world, the character of this 
scenario is INTERACTION.

HIGHWAYS

The information input on highways is lower than in the 
previous (city) scenario. The simplified infrastructure 
and reduced traffic make it easier to operate a car, even 
while driving at higher speeds. The character of the 
highway therefore is SPEED (Vmax). 

COUNTRY ROADS

Country roads are typical for scenic views and changing 
environments. The challenge lies in the unpredictable. 
Animals crossing the road or puddles making the 

road slippery. The character of the country roads is  
PROVOCATION. 

MOUNTAINS

Tight corners and winding roads are typical for the 
mountain infrastructure. The challenge lies within the 
TIMING of the drive. When to break, steer and accelerate 
is the true challenge on a mountain road.

WORKSHOP

The workshop was held to invite other people into 
the discussion about level 6 autonomoy. I asked 
the group of participating students a series of 
questions about the link between the autonomous 
system and the driver.

How does the car communicate the driving 
character to the driver?

How does the system communicate this character 
to the context?

What is the link between those characters? 

The result of this questionaire was less surpring, instead 
confirmed my own research findings. 

1.

2.
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SUSPENSION

SEATS

The shape is inspired by the PORSCHE Mission E seats. 
Its ergonomics are designed to allow a maximum of 
support while providing a comfordable drive. 

The seating position is very low and the legs of the 
passenger have to be fully stretched. An extendable 
knee support slides down from the centre console. It 
clings the driver to the interior whenever he is in control 
of the car. 

Backrest and seat cushion are disconnected from each 
other. Both “levitate” on an outer shell. Their connection 
point consists of several suspensions that move slightly 

into the direction of travel. Whenever the car is making a 
turn the suspension will trigger a seamless movement. 
The levitating seats support the joy of driving, especially 
on curvy roads. 

SEATS

KNEE SUPPORT
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PRECISION
MICRO-STEERING

ANTI - PRECISION
MACRO-STEERING

MOUNTAINS COUNTRY ROADS HIGHWAYS CITY

STEERING UNIT

The steering unit enables four possible modes. Each 
mode is assigned to a different driving scenario and 
automatically adapts to the surrounding context. The 
character of the steering unit changes from micro 
(precision) to macro (anti-precision) steering. 

Micro steering is the most limited form of input-output 
interaction between driver and vehicle. It is enabled 
when driving in complex environments where the 
amount of external noise (information) is the highest. 
The steering level in this scenario is adapted to the 
amount of information a driver can handle. With an 
increase of information, the level of autonomy increases 
and manual steering is restricted. This mode is active in 
the CITY scenario.

The complexity from the City scenario towards the 
Mountains declines, resulting in more freedom and 
more precise steering for the driver. The amount of 
information that comes from the context allows the 
driver to interact more. 

How does the interaction look like? 

The micro steering allows for minor vertical movements 
of the handle bars. It is used to respond to a multiple 
choice of preselected routes that are given by the 
autonomous system.  

On HIGHWAYS, the unit allows for rough steering 
movements that are triggered by vertical movements 
of the handlebar. It used to “slalom navigate” the car 
through traffic.

Another layer of horizontal movement is implemented 
within the COUNTRY ROADS and MOUNTAIN scenario. 
This layer is used for the precise steering of the vehicle, 
e.g. when trying to drive the ideal line. 

 

STEERING UNIT
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LOW RES-LED DISPLAY

The display in the dashboard is a low resolution LED 
screen. It shows basic information about navigation 
options in dense traffic, potential hazards within the near 
environment (people, animals, infrastructure such as 
potholes) or performance related information. The low 
resolution helps to process simple messages  without 
distracting the driver with unnecessary information. 
The screen adapts to the context, meaning that in 
environments where the level of external information is 
higher, messages are simplified and vice versa.  

 

 

DASHBOARD DISPLAY

3D DISPLAY

The LEDS from the dashboard are part of small, extendable 
pins that can move in vertical direction whenever the 
driver needs information of higher content (higher pixel 
density). These information can include warnings for the 
upcoming road that are potentially dangerous (rockfall, 
potholes, accidents), the visualization of topography, 

entertainment and performance related information 
(showing the ideal line).
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CITY MOUNTAINS

LEVEL OF AUTOMATION

The graphic for the level of automation is inspired by 
the posture of a human being. It can change seamlessly 
from a horizontal to a vertical layout, depending on the 
information input from the environment. 

The horizontal (city) layout represents a person sitting 
on a bench/sofa, relaxing, spreading his/her arms 
and resting. The layout indicates that the drivers 
responsibilities are limited and his/her mind can focus 
on a selected amount of tasks. 

The further the graphic changes towards a vertical 
layout (Person walking or running), the more influence 
he gains for steering. 

LEVEL OF AUTOMATION

COUNTRY ROADS

HIGHWAYS
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DESIGN

The final design shows an exciting interior concept for 
a 2-seater sportscar. Its main design features are the  
unique steering unit, a movable dashboard, an adaptive 
interface and levitating seats. To bring the concept 
closer to the PORSCHE heritage,  signature elements 
like the horizontal feature line in the dashboard and 
detail solutions like the air vents or start/stop button 
have been reinterpreted.

The wrap around frame that encloses the seats 
demonstrates another “fresh perspective on  
autonomous drive” for 2040.  The concrete trim 
underlines the radical design approach, detached from 
current industry standards and highlights the disruptive 
innovations the car industry currently is exposed to. It is 
a clear provocation for automotive design. 

The materials in the interior are on the level of PORSCHE 
quality standards and the colours are discreet except for  
a few contrast colours (yellow; C=0, M=0, Y=100, K=0) to 
highlight selected design features. 
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FINAL RESULTFINAL RESULT
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FINAL RESULT
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CONCLUSION

CONCLUSION

1.) The project has been a true labour of love with many 
challenges along the way. Some of these challenges were 
non specific to my thesis and therefore have occured in 
previous projects before. These mostly ”mental” hurdles 
(eg. lack of inspiration) are tricky and sometimes trying 
to avoid them is difficult. Therefore it is important to 
understand how to minimize the risk of falling into these 
traps and if so, knowing how to get out of them. Learning 
to understand my own limits of what and what not I can 
achieve was one of the bigger achievements that I gained 
from this education. It has been a steep learning curve 
that will hopefully continue. 

One of  the more concrete challenges included the 
planning. More specific how much time I needed for 
the design development. As with every creative process 
it is difficult to estimate how long it takes before a 
breakthrough moment occurs. Sometimes the first 
sketch is the most promising, but often it takes hours, 
days  or weeks before results start to show. What I 
learned from previous projects was to trust my gut 
feeling and keep pushing the form exploration while 
simultaneously working on the the concept. It was the 
constant going back an forth from the desktop research 
to the form exploration that pushed my project forward. 

In order to work effectively I needed to find my creative 
bubble. It is a fine balance between creative freedom and 
project boundaries. Working days were well structured 
with planned chaos in between. Within the “chaos hours”  
I allowed myself to break out of habits and take risks. An 
environment that lets me explore without the pressure 
of “wasting time”. 

The keysketch I eventually chose was done during 
a “chaos hour”. Ironically it was one of my earliest 
sketches, done weeks before I had frozen my concept.  
My gut feeling was right and It had helped me come up 
with a form that would only make sense to me weeks 
later. 

The final design proposal for the interface or ”link” 
between the user and the car is one possibility of many. 
The outcome is clearly at a stage of concept and should 
be treated as such. It is important to mention that aiming 
for anything else than a concept design would have been 
foolish with the scenario set so far in the future. The 
technological progress by 2040 can only be guessed and 
factors of our society should be taken into consideration 
as well. Nevertheless, I worked to the best of my 
knowledge to render a realistic design, supported by a 
fictional story.

The result of my thesis is a surprising but nonetheless 
refreshing concept in a predominant conservative 
industry. The outcome ideally inspires and its foundation 
hopefully sparks debates about the future of autonomous 
sports cars.

Looking at my initial goals I can claim that I have 
succeeded most of these. Though I am happy with the 
outcome of the project, there are parts of my design 
and its development that I am self-critical about. As I 
outlined before, there had been challenges along the 
way. Some of which that could have been avoided with a 
different working strategy and better planning.
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MID AIR HOLOGRAPHY

Researchers from Tsukuba University in Japan have 
created holograms that respond to human touch. Involving 
femtosecond lasers, which can stimulate physical matter to 
emit light in 3D form, the research could eventually lead to the 
creation of holograms that humans are able to interact with.

The computer-generated holograms, called Fairy Lights 
(some are shaped like multicoloured pixies), are quite small, 
occupying a maximum volume of 1 cm3, but could be scaled 
up using larger optical devices. By touching the mid-air light 
displays with a finger, a holographic heart breaks in half 
and returns to whole when the finger is removed, the word 
„Love“ turns to „Hate“ with a touch, and a floating box can be 
„checked“ with a finger.

Through a series of lenses and mirrors, the researchers 
followed two methods of rendering their mid-air graphics 
made up of plasma voxels: through spatial light modulation, 
and by the scanning of a laser beam via a galvano mirror (a 
device commonly used in lasers light shows).

They likewise employed two ultrafast femtosecond lasers 
in their experiments. The first projected 1,000 pulses per 
second with 7 millijoules of energy per pulse, and the second 
with 200,000 pulses per second at 50 microjoules per pulse. 
The plasma generated by these femtosecond lasers is safer 
than nanosecond lasers, which burned human skin in earlier 
hologram experiments.

The spatiotemporal resolution of their 3D displays clocked in 
at 4,000 and 200,000 dots per second. And while laser-induced 
plasma was used in this instance, other rendering materials 
could also be used, such as fluorescence and microbubbles in 
liquid or solid materials.

Researcher Dr. Yoichi Ochiai said the technology could be used 
for three-dimensional communication, such as on construction 

sites or for medical instruction. Other uses might include a 
holographic computer keyboard projected onto a user‘s lap, 
or for video conferences that could add a „real“ handshake. 
It could also be used for entertainment in a holodeck type 
scenario.

„If we can project an image in a three dimensional form, and 
if you can touch it, then you can make something where you‘ll 
think that there actually is something there,“ said Ochiai. 
„People‘s daily lives would change if we use a bigger laser in a 
bigger space where people can interact with it.“

STEWARD II
 

The following paragraph describes the intention behind 
STEWARD II, a project of Dutch designer Felix Ros. It was 
developed at Eindhoven University of Technology in 2015 as 
part of Ros graduation work. 

Steward II explores a possible form of communication between 
an autonomous system  and its driver.  It works by input - 
output principle and uses haptic feedback as language for 
communication. 

„Stewart II can read user input in two degrees of freedom 
(DOF), and since it is based on a Stewart platform, it is able 
to output in 6 DOF. It uses these output to communicate the 
intentions of an autonomous vehicle whilst listening to user 
intentions that are expressed through haptic gestures. Both 
intentions are being communicated through Stewart and make 
it possible for the user and the car to have a dialogue about 
what action should be executed. Hopefully, this interaction 
will lead to a mutual relationship between man and machine.  
 
Stewart II is the result of numerous iterations in both 
hardware and software. By using an iterative design process 
and reflecting by making. The result is a reliable prototype 
that serves as a research tool for future testing in a car 
simulator, and potentially an actual autonomous vehicle.   
 
The prototype possesses three communicative properties: 
location awareness, intensity and mode awareness. By 
consistent interactions and through the use of virtual fixtures, 
Stewart II is able to convey expressive haptic feedback and feed 
forward. All of this is made possible through Stewart’s haptic 
capabilities and without the need of any visual feedback.“  

(felixros.com)
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14  E

14 F

air traffic control / calculations

kinetic sculpture / sensing movements & reacting

„Like any good relationship it comes down to trust and 
most people aren’t going to trust a car that drives like a 
robot. Instead they want a car that drives like a human 
does, which changes depending on the situation and a 
person’s mood. Sometimes you feel like racing down 
the highway and other times you want a leisurely drive.“

http://360.here.com/2014/10/03/will-autonomous-
cars-kill-joy-driving-2/

mood / driving modes

What if everyone crossing the Shibuya 
scramble was staring at their phone?

547*/ 1500 

 446  collisions
 103  knockdowns
 21  dropped smartphones

*only 547 out of the 1,500, or a paltry 36 percent, made it 
to the other side of the street without incident.

shibuya crossing / interaction & reaction

14  A

14  B

14  C

swarm intelligence / digital pheromones

food source / information sharing

14  D

ANALOGIES

A
P
P
EN
D
IC
ES

ANALOGIES

64



„The V formation possibly improves the efficiency of 
flying birds, particularly over long migratory routes.[1] 
All the birds except the first fly in the upwash from one 
of the wingtip vortices of the bird ahead. The upwash 
assists each bird in supporting its own weight in flight, 
in the same way a glider can climb or maintain height 
indefinitely in rising air. According to a 1970 paper, in 
a V formation of 25 members, each bird can achieve a 
reduction of induced drag and as a result increase their 
range by 71%.[2] The birds flying at the tips and at the 
front are rotated in a timely cyclical fashion to spread 
flight fatigue equally among the flock members.“ 
 
https://en.wikipedia.org/wiki/V_formation

v-formation, geese

flocking, birds

„The principal benefits are safety in numbers and in-
creased foraging efficiency. Defense against predators 
is particularly important in closed habitats such as 
forests where predation is often by ambush and early 
warning provided by multiple eyes is important, this has 
led to the development of many mixed-species feeding 
flocks.[2] These multi-species flocks are usually com-
posed of small numbers of many species, increasing the 
benefits of numbers but also increasing potential com-
petition for resources. “ 
 
https://en.wikipedia.org/wiki/Flock_(birds)

sort sol (danish for black sun), denmark

„Sort sol is a nature phenomenon in the marshlands 
in southwestern Jutland, Denmark, in particular the 
marsh near Tønder and Ribe. Very large numbers of 
migrational starlings gather there in spring and autumn 
when they move between their winter grounds in 
southern Europe and their summer breeding grounds 
in Scandinavia and other countries near the Baltic Sea.

Sort sol takes place in the hours just after sunset. The 
birds gather in large flocks and form huge formations in 
the sky just before they decide for a location to roost for 
the night. The movements of the formations have been 
likened to kind of a dance or ballet and the birds are so 
numerous that they seem to obliterate the sunset, hence 
the term „sort sol“. [...] Usually flocks break up when 
the number of individuals exceed about half a million 
birds due to excessive internal disturbances in the flock.

If a predator bird enters the flock, the starlings initiate 
a veritable bombardment with droppings and vomit 
that soil the feathers of the predator. In rare cases the 
sticky deposits may render the predator unable to stay 
airborne.“
 
https://en.wikipedia.org/wiki/Sort_sol
https://www.youtube.com/watch?v=U9EXAJKwvQQ

14  G

14  H

14 I

„In biology, any group of fish that stay together for social 
reasons are shoaling, and if the group is swimming in 
the same direction in a coordinated manner, they are 
schooling.

Fish derive many benefits from shoaling behaviour 
including defence against predators (through better 
predator detection and by diluting the chance of 
individual capture), enhanced foraging success, and 
higher success in finding a mate. It is also likely that 
fish benefit from shoal membership through increased 
hydrodynamic efficiency.“

BENEFITS

 hydrodynamic efficiency
 predator avoidance
 reproductive advantages
 foraging advantages
 social interaction

DISADVANTAGES

 predator countermeasures

shoaling/ schooling

schooling

shoaling

14  J

14  K
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shibuya crossing
acoustic connection 
sensing movements and racting
herd behaviour
ant-routing algorithm
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WHAT IS INTERACTION & REACTION?

how do we relate to that? 

what is the input for the driver (car and context)? 

what is the input for the car (driver and context)?

what is the input for the context (driver and car)? 

what is the output from the system for the context?

what does the system need to know?

when does the autonomous technology kick?

WHAT AM I AM INTERACTING WITH AND HOW?

1

2

3

INTERACTION :  mutual or reciprocal action or influence
REACTION :  a response to a situation or stimulus

While driving in urbanized zones, we continously interact with the context surrounding us and react accordingly upon these stimuli. The context or 
outside traffic participants include other vehicles, bicycles, pedestrians, animals and objects. Regulations (infrastructure) help us organize these 
stimuli and to prioritize them. A dog on the leash of its owner, walking on the sidewalk will cause little to no reaction compared to an unattended 
child suddenly stepping on the road. While the interaction with the dog would be one-sided (the driver keeping an eye on the animal), the interaction 
with the child has to be mutual. A first and instantanious attempt to interact with the child would be to send out a warnig signal (noise, light) to 
provoke attention and create awareness of ones presence. A response to that first interaction will follow based upon the factors of speed and 
distance (= time window to react) as well as the feeback from the child (eg.child stepping back on the sidewalk) to us.

The more complex a situation becomes (not only one but many stimuli at once) the greater the chance for human caused error. Differentiating 
and prioritizing situations, evaluating and reacting upon these and making relevant information visible by filtering the noise is important for the 
interface. Input/ output communications of the vehicle to its surrounding context has to be revised to make stimuli less error-prone; autonomous 
technologies that kick in if the stimuli overcharge the driver. Only this way we can garantee a safe playground for the future sportscar in an 

CAR  :  HMI (> location, direction, behaviour, level of autonomy, options, settings, predictions)
CONTEXT :  infrastructure, location, direction, traffic, hazards, objects

Further thoughts to investigate:

1. What if the passanger could be interacting with the surrounding as well and support the driver in the decision process?  > expanded autonomy
(Four eyes see more then two. > prairie dog analogy)

2. How can active interaction between the person driving, vehicle and its surrounding context be preserved if the stimuli becomes complex?

DRIVER  :  feedback through the HMI
CONTEXT :  cloud based information (e.g. HERE HD live maps), sensors 

DRIVER  :  reaction/ responding
CAR  :  responding interactively

LINK

filtering and simplifying

feedback

hierarchy

The system sends information to the other vehicles of the context about its intendet movements (location in time). The informations are based upon 
decisions made by the driver within its given options (factors eg. safety, congestion and hierarchy). The information is implemented by the other 
vehicles, causing them to subordniate their driving to the vehicles with a higher priority. 

Real-time information (cloud) about location in time of other autonomous vehicles in the context, infrastructure and hazards.

Autonomous technologies kick in if the stimuli from the surrounding context overcharge the driver.
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CAR  :  
CONTEXT :  

Further thoughts to investigate:

1. What if we want to percieve speed faster? > thrill  > (light, sound, touch) stimuli that refer to objects being closer than they are in reality.

2. Illustrate 3 different maps (HQ detailed / reduced to the infrastructure / reduced to its bare minimum) > depending on level of autonomy

DRIVER  :  
CONTEXT  :  cloud based information (e.g. HERE HD live maps), sensors 

DRIVER  :  
CAR  :  

LINK

 

Real-time information (cloud) about location in time of other autonomous vehicles in the context.

Autonomous technologies kick in if the stimuli from the surrounding context overcharge the driver.

WHAT IS SPEED?

how do we relate to it? 

what is the input for the driver (car and context)? 

what is the input for the car (driver and context)?

what is the input for the context (driver and car)? 

what is the output from the system for the context?

what does the system need to know?

when does the autonomous technology kick?

WHAT AM I AM INTERACTING WITH AND HOW?

„Full Speed“ is a term that refers to ones ambition to drive Vmax of a vehicles capibalities. Today, full speed can be experienced on race tracks or the 
autobahn where no speed limits are effective. Other roads have speedlimits that regulate how fast we can drive. 

Speed is relative. If you drive with 100km/h on an empty autobahn you are considered a slow driver, whereas driving 100km/h in dense traffic is  likely 
too fast. Relative is also how we are experiencing speed. If one drives by close objects, that person will have a different perception of speed than the 
same person would have if those obejcts were in the far distant. Whether we percieve speed as too fast or too slow therefore relies on our environment. 

Whether we are able to handle speed today depends on the context and our abilities to react accordingly. In 2035/40 autonmous cars will react  
automatically and if needed adapt to its surrounding context. It is believed that cars will reach much higher speeds on roads due to the automation 
of the infrastructure. As a result, manually driven (sports) cars will become more difficult to handle due to the abbreviated reaction times. To secure 
a safe environment, the car has to filter context based information and reduce the data to its bare minunm. The more difficult a driving situation 
becomes, the more reduced the HMI will present the relevant information for the driver to take action. The level of automation depends on the context 
and the driver to ract accordingly.

SPEED  :  rate of motion: such as (1) :  velocity  (2) :  the magnitude of a velocity irrespective of direction
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CAR  :  
CONTEXT :  

Further thoughts to investigate:

1.

DRIVER  :  
CONTEXT  :   

DRIVER  :  
CAR  :  

LINK

 

Autonomous technologies kick in if the stimuli from the surrounding context overcharge the driver

Country roads are diverse in their set of scenery. Some lead through forrests (Black Forest, GERMANY), others along coast lines (Marlborough Sounds, 
NZ), green hills (North Island Hills, NZ) or harsh lands (Honningsvåg to Nordkapp, NORWAY). The condition of these roads are often poor and weather 
relted factors (snow, rain, fog, wind, ...) change quickly. The roads pass through pristine nature where animals live in their natural habitat and cross 
roads at a certain interval. The remoteness of these areas make it difficult to maintain the roads and keep them safe. 

The contingency of sudden events and provocation of the unpredictability excites. This intensification keeps the interest and constant adapting to road 
and weather conditions is challenging. These roads are made for sports cars to test their true nature of dynamic driving. 

Predicting sudden changes or hazards isn‘t easy, if not impossible. The driver needs to be informed about changes in weather, road and/or his 
car‘s condition while gazing ahead for possible hazards (animals, potholes, clear ice, wet leaves,...). The challenge for this scenario lies within the 
sourrounding context. While the drive is mostly comfortable, the risk of losing focus and eventually control is ever-present. Distractions lead to default 
errors, sudden changes trigger them. The unexpected is the contingency and the driver the agitator. Provoking the roads to enhance the pleasure of 
driving. 

PROVOCATION :  1. the act of provoking,  incitement; 2. something that provokes, arouses, or stimulates
CONTINGENCY :  1. an event that may but is not certain to occur; 2. something liable to happen as an adjunct to or result of something else

WHAT IS PROVOCATION & CONTINGENCY?

how do we relate to them? 

what is the input for the driver (car and context)? 

what is the input for the car (driver and context)?

what is the input for the context (driver and car)? 

what is the output from the system for the context?

what does the system need to know?

when does the autonomous technology kick?

WHAT AM I AM INTERACTING WITH AND HOW?
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ANALOGIES & ASSOCIATIONS

TIMING
STANCE
RACING LINE
SPRINT
FOCUSED

CAR  :  
CONTEXT :  

Further thoughts to investigate:

1. 

DRIVER  :  
CONTEXT  :  

DRIVER  :  
CAR  :  

LINK

 

Real-time information (cloud) about location in time of other autonomous vehicles in the context.

Autonomous technologies kick in if the stimuli from the surrounding context overcharge the driver.

„Selecting the precise moment“ 

TIMING  :  the ability to select the precise moment for doing something for optimum effect

WHAT IS TIMING?

how do we relate to it? 

what is the input for the driver (car and context)? 

what is the input for the car (driver and context)?

what is the input for the context (driver and car)? 

what is the output from the system for the context?

what does the system need to know?

when does the autonomous technology kick?

WHAT AM I AM INTERACTING WITH AND HOW?
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budget    2000  EUR
 

research    150 EUR

 printing   50 EUR
 mock-up  100 EUR

model    1500 EUR

 milling   500 EUR
 3D printing  500 EUR
 details   200 EUR
 paint   100 EUR 
 miscellaneous  200 EUR
 
 
uid17    330 EUR

 display   100 EUR
 portfolio & report  100 EUR
 poster   100 EUR
 business cards  30 EUR

total    1980  EUR*

* subject to correction /The author would like to 
note that at this stage no final decision has been 
made on the execution of the presentation. In 
case the model will be presented fully digitally, a 
different calculation may apply. 
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