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ABSTRACT 
 
Today, the word automobile means much more than what used to mean some years 
ago. Nowadays, cars have more values than just offering the possibility of travelling 
from the point X until the point Y. Automobiles have an added value of safety, 
comfort, aesthetics and, why not, socialization.  
 
Cars are highly technologically complex. Despite the built-in driver information 
systems permits the drivers get as much information as they want, the drivers have 
to select the most suitable information in every case and be aware of the road while 
driving in order to avoid car accidents.  As a matter of a fact, the research in the 
automotive field is based on looking for a system that allows the drivers enjoy the 
driving experience coping with the road, the car and the in-vehicle systems without 
attempting the safety while driving the car.   

Everything points out that the next generation of cars will be networked — both to 
the power grid and to communication networks — and will have the ease and 
functionality of our consumer electronics. For this reason, car companies are working 
on the construction of web-type experiences for vehicles. In other words, car 
companies are studying the possibility of building intelligent and adaptable cars able 
to change their driving mode automatically and, of course, change the displays 
shown on the dashboard to make the driving task easier depending on every 
moment, place and user.  

 

Taking advantage of the car’s space and possibilities means to use every tool needed 
to be conspicuous enough to be noticed and discrete enough not to distract the 
driver. In twenty years time, car manufacturers may use all the technology available 
to get what they have ever dreamed about: A car that thinks by it, a car able to 
communicate with other cars and, of course, a car capable to understand the driver’s 

requests in every different situation.  
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1. INTRODUCTION 
From the beginning of the time, development has been the main objective of all the 
human beings. For many years, people have understood development as the role to 
follow in order to become independent and free. Most people understand 
development as a synonym for communication, socialization and progress.  

During the last fifty years, the automobile has become one of the safest means of 
transport (Lee, 2008).  Almost a billion of cars are used in the roads every day, so 
what people are trying to do is to feel the car as a part of them as well as to feel 
safer with them. But, as life itself, cars have to suffer a development process, too. 
For many years, researches have tried to look for reducing the accidents in order to 
increase the traffic safety. Not only is safety important for managing the driving 
experience, but it is also important the aim of satisfying the drivers’ and passengers’ 

secondary needs such as comfort and enjoyment (Bröstrom, 2007).  

Cars are a part of our daily routine, a part of us and a part of our life. Some people 
are looking for technologically advanced cars that allow users to interact with other 
users and to exchange valuable information with other drivers, while others 
understand the driving task as a simple every day activity to go from one place to 
another.   

In the recent years, car designers are including more and more gadgets with the 
purpose of improving the driving experience, but maybe there is a contradiction 
between the driving task and the social task while driving.  

To sum up, the driving experience should cope with the driving car concept as well 
as with the social car concept.  

 

1.1. Background 

Driving not only consists on going from one place to another, but it also consists on 
taking pleasure with the driving experience. The word CAR 2.0 tries to join the most 
common way of moving around (by car) with the acronym 2.0 which is referred to 
the Web 2.0 technology; a technology that permits communication between users. 
The main idea of CAR 2.0 is to build a car that learns the driver’s habits and reacts 

when the driver himself alters them. Furthermore, it has to be able to interact with 
other users and contrast interactive information.  

What studies are trying to find out is a system that allows the driver to enjoy the 
driving experience coping with the road, the car and the in-vehicle systems. This 
means that driving has to become a pleasant, relaxing, enjoyable and safe activity.   
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Modern cars’ systems will let people check e-mail, avoid traffic jams or make 
restaurant reservations via the Web while on the job or at play (Woodyard, 2004). 
A recent CNW Marketing Research survey found that 14 percent of prospective 
buyers under 30 want in-car e-mail and Web access, more than twice the number 
who said so in 2004. 

 

How much reliance do we have in the car, the road and the other drivers? It is all 
about interaction. It is all about making the driving task easier.  

 

1.2. Goals 

In order to place a car at the top in the next twenty years, more work has to be 
focused on the research for a system to display information in automobile instrument 
panels and to improve the communication between the car and its driver.  

Once the needs of an efficient solution may be found, the result has to be able to 
mix cost, safety and technology in twenty years time, to design a competent system 
in which people could react in stimuli and take decisions quickly without realising of 
their different behaviour. The purpose consists on trying to feel the car as a part of 
everybody’s life. The main objective is to make a deep study of different alternatives 
that can personalize the communication between each car and each driver and to 
find a new system that causes the minimal influence to the drivers. In other words, 
the main goal of this thesis is not to create a new technology or car, but to take 
advantage of the modern technologies (and mix them) in order to redesign the most 
suitable car dashboard for every possible situation. 

In conclusion, the main goal is to come up with a reliable dashboard design being 
able to put safety, simplicity and socialization together with the available tools in 
twenty years time.  

 

1.3. Research Questions 

When talking about a future experience it is difficult to guarantee what it is going to 
happen in some year’s time. In some way, it is a kind of future prediction, but as 

designers are not fortune tellers, they have to formulate some research questions 
and aspects in order to give all the design process and method a good way of 
development: 

- Technology in twenty years time. Making a research on what kind of 
devices are going to appear. Electronic devices, computers and 
technology are growing very fast, and it is important to know how 
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technology is going to be like for trying to think about an innovative 
in-vehicle system that allows the driver to enjoy the driving task, as 
well as to feel safer with his vehicle. 
 

- Get some information about the driver’s behaviour, needs and 
distractions.  

 
- Observe different professional drivers behaviour in their everyday 

driving task (the eye movements, what do they look at the most in 
different moments and roads, their reaction towards different 
situations, …)  

 

In conclusion, the guiding question is the following one: 
 

- How are dashboards going to look like in 2020? 
 

 

1.4. Delimitations 

The research presented in this thesis concern the design process and its different 
methods in general cars’ dashboards. What the current project excludes from his 
scope is everything related to its mechanic, electronic and operating devices. This 
Master’s thesis only focuses on the development of the idea and the subsequent 

operative demonstration or simulation.  

 

1.5. Reader’s guide 

The disposition of this thesis is as follows; 

Chapter 2 includes a theoretical framework, with information related to important 
driving attitudes such as the main distractions of car drivers and a summary of the 
most suitable places to put the displays in a car dashboard to be as much effective 
as possible.  

Chapter 3 is focused on the methodology used to reach the final goal. This chapter 
consists on a brief description of each method and the subsequent application of 
each one.  

In Chapter 4, after all the methods being applied one can find out the most suitable 
solution to solve drivers’ needs.  

Finally, Chapter 5 includes the conclusions obtained and suggested future work.  
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2. THEORY 
This chapter gives a brief introduction concerning vehicle dashboards, which will give 
the reader a better understanding about the importance of the good design and 
distribution of instrument panels in cars.  

First, there will be explanations about the driver’s most common distractions while 
driving and after, there will be explanations about the most suitable position in the 
car’s dashboards, as well a quick definition about what a dashboard includes.  

 

2.1. Definition 

In this thesis, one can understand a car dashboard as a control panel located under 
the windshield of a vehicle. It contains the instrumentation and controls (dials, 
compartments, gauges) that influence to the operation of the vehicle (Wikipedia, 
2009).  

 

2.2. Review of literature and research 

According to Robert Broström from OPTIVe (2007), the flow of information in the 
vehicle has increased substantially 
in the recent years.  

There has been a rapid growth of in-
vehicle systems in recent years 
where the automobile has gone 
from holding just the necessary 
controls for managing the driving, 
and perhaps a radio as the only 
comfort oriented system, to be 
packed with different in-vehicle 
systems aimed at increasing the 
driver’s and passengers’ safety, 

comfort and enjoyment.  

        Figure1. System Trends. OPTIVe, 2007 
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2.2.1. Drivers’ distractions 

According to Ranney in NHTSA driver distraction research: Past, present, and future 
(2000) a ―Driver distraction may be characterized as any activity that takes a driver’s 

attention away from the task of driving‖. Driver distraction is the major cause for 
errors while driving. Ranney categorizes the distractions in four different categories: 
The distraction can be visual, as when the driver is looking away from the road and 
just looking at an in-vehicle display. The distraction can be auditory, as when the 
radio is playing some music or when answering to a ringing cell phone. The 
distraction can be psychomotor or biomechanical, as when the driver removes a 
hand from the wheel in order to adjust manually the radio volume. And the 
distraction can be cognitive, as when the driver’s mind is far away from the driving 
task or talking with other passengers.  

However, Pettitt in 2005 in Defining driver distraction divides distraction into internal 
and external distractions to the vehicle. On one hand, internal distractions are 
accordingly the distractions that can be understood as the ones the driver started; 
for example making a mobile phone call, or the ones that the driver didn´t start such 
as the reactions of the passengers. On the other hand, external distractions are all 
forms of external distraction that the driver didn’t even start, for example 

unpredictable actions of the pedestrians.  

It is important to point out the difference between distraction and inattention. 
According to Pettitt the four key components that constitute the most suitable 
definition for distraction are: impact, agent, mechanism and type. A driver 
distraction occurs when: 

- Impact: A driver is delayed in the recognition of information necessary 
to safely maintain the control of the vehicle (the driving task). 

- Agent: Due to some event, activity, object or person, within or outside 
the vehicle. 

- Mechanism: Something that compels or tends to induce the driver’s 

shifting attention away from fundamental driving tasks. 
- Type: By compromising the driver’s auditory, biomechanical, cognitive 

or visual faculties. 

Young in 2003 listed some identified sources of driver distractions and it is 
recognized by the National Highway Traffic Safety Administration (NHTSA):  

- Eating or drinking 
- An outside person, object or event 
- Adjusting radio, cassette, or CD 
- The other occupants in the vehicle 
- A moving object in the vehicle 
- Smoking. 
- Talking or listening to some music or on the mobile phone 
- Dialling a mobile phone 
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- Using a device/object brought into the vehicle 
- Using device/controls integrated to the vehicle 
- Adjusting climate controls 
- Unknown distraction 
- Other distraction 

Young decided to divide the distractions according to their sources. What Young tried 
to do is categorize the distractions whether they were technology based distractions 
such as cell phones, telematics or whether they were non-technology based 
distractions such as conversations with passengers, food, beverages or smoking.  

In the article it becomes clear that much of today’s research is directing its focus 
towards the technology based distractions since there is a consensus that many 
causes that contributes to the roads’ incidents can be found on them. One of the 
major concerns connected to the on-board use of information and driver assistance 
systems is related to this kind of driver distraction and the errors that follow from 
impaired situation awareness as well as the redundant information. Interacting with 
an in-vehicle information system can lead to distraction, increased cognitive 
workload and a rise in the probability of accidents. 

A common non-technology error is the one called ―inattention blindness‖ or look-but-
did-not-see‖ which describes the phenomenon that the distracted driver was actually 
looking at the relevant situation but did not react accordingly.  

 

 

 

 

 

 

 

 

 

Figure 2.Failures distribution (Van Elslande, Pierre 2008) 

 

As shown in the Figure 2, the most frequent driver’s failures found in accident cases 

are perceptive failures (38.0%) and execution failures (15.6%), immediately 
followed by prognosis (anticipation) and overall failures (showing a global loss of 
driving capacity). When talking about perceptive failures we refer to non-detection 
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(or belated detection) of certain essential parameters of the situation, relating to the 
layout or to another road user on a potential collision course. When talking about 
diagnosis failures we talk about first, to evaluate the physical parameters (distance, 
speed, acceleration) determining the feasibility of planned manoeuvre; secondly, to 
understand the type of situation with which he is confronted.  

When talking about prognosis failures we mean that we can think about the most 
probable evolution of the present situation. Failures at this stage gather problems 
linked with anticipation and prevision processes. The decision failure is made by the 
driver to undertake a specific manoeuvre. Another failure is called the execution one 
that refers to the driver’s manipulation of the controls of his vehicle to ensure 

keeping the chosen trajectory. Finally, the overall failure refers to a deficiency of the 
whole driving functional chain, maybe for alcohol, drugs or fatigue.  

Nowadays, the driving task is such that the most of information that a driver 
receives is a visual one.  However, drivers are increasingly confronted with 
information coming from additional devices at their disposal with regard to future 
road traffic conditions. 

Gradually over the past decade, additional sources of information have been 
developed and made available in new generations of vehicles mostly as standard 
equipment purchased together with them. These devices can distract the drivers 
and, afterwards, cause an accident. Drivers increasingly have their attention focused 
on irrelevant sources of information, such as road traffic signals, road 
advertisements, or slogans on variable message signs. More messages are presented 
to drivers than what they can cope with. It is necessary to establish the admissible 
levels of distraction of drivers’ concentration in relation with the amount of 
information provided to them by road signing, variable messages, telematics and 
onboard information systems. 

Many studies show that almost 80 percent of crashes and 65 percent of near misses 
occur within three seconds of some form of driver distraction. 

 

2.2.2. Display location 

According to what Dukic, Hanson, Holmqvist and Wartenberg wrote down in 2005 in 
a scientific report published in Ergonomics, they studied the effect of button location 
on driver’s visual time off road and safety perception when driving in real traffic 
situation.  

They made a research looking for if the time off the road increased as the angle 
increased between the normal line of sight and the button location for 5 buttons 
located in different places on the centre stack. They made some experiments and 
they realised that the button that allowed people to stay the shortest time off the 
road was the one close to gear stick (Number 4). 
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It is important to bear in mind that most of the 
driver’s decisions are based on visual information; 

this is the reason for where the emplacement of the 
button (or the important information showed in the 
dashboard) has to be studied with accuracy. 
Visibility is an important factor when designing a car 
cockpit and designers aim at maximizing the time 
during with the driver pays attention to the road 
while driving and minimize the visual attention for 
doing secondary tasks such as switching on the 
radio or adjusting the heat.    
       
        
                                             Figure 3.Button location. Ergonomics 2008 

The location of the information can have a decisive role for usability of a button and 
it is relevant to explore the optimum control locations based on human physical 
characteristics. The authors made some experiments and they conclude that: 

- The larger the eccentricity of the LED display location from the normal 
line of sight, the shorter was the time to collision.  

- The lateral placement of the centre line of the test car from the centre 
line of the runaway increased with visual time off road. 

- As the angle between the normal line of sight (straight forward on the 
road) and the button location increases, the visual time off the road 
will be longer, the steering wheel deviations larger and the perception 
of safety will decrease. 

- The buttons location had a significant effect on time off road. Visual 
time off the road is higher for buttons placed on vertical direction than 
on horizontal one with the same angular deviation.  

According to Wierwille (1993), the driver adapts a time-sharing strategy between 
visual attention to the traffic situation and inside the car. What causes more steering 
wheel deviation are the buttons situated down the vertical, close to the floor 
(Number 3). 

The main conclusion extracted from the driver’s visual behaviour is that the most 
suitable place to put the buttons just to make sure that it is safer for the driver and 
the passengers is as close to the driver’s line of sight as possible.  

It is important to point out that the values in a display should increase clockwise, left 
to right, or from bottom to top and the preferred scales are the circular or the semi-
circular ones. The colours are important when talking about attracting attention. 
While red is understood as happening something critical or alarming, the white or the 
green are used for normal situations. Pictorial symbols should have enough details so 
they are recognizable, a border so they do not blend with the surroundings and they 
should not be placed on redirected controls.  
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After reading the Licentiate thesis of Carl Jörgen Normark about optimized 
instrument panels and reading about the simulations done by the researchers one 
can conclude that the driver is mainly guided by vision for driving, and visual 
information can be lost in quantity of information displayed to the driver and this 
perceptual and cognitive resources as the task of driving. For a safe traffic 
environment, drivers must have their attention on the outside of the car rather than 
on in-vehicle displays. Kukkonen’s studies in 2005 conclude that when viewing two 
pictures side by side, the left was looked upon first in 78% of the cases, as well as 
the time spent on the left side was 2796ms while the time spent on the right side 
was 2283ms. All the driver’s studied tended to look at the centre of the screen, after 
that to the top-left corner of the screen, followed by the top-right corner, the 
bottom-left and the bottom-right (left to right, up to down).  

Horrey, Wickens and Consalus declare that if information is acquired from a display 
located close to the road view, the driving performance is less degraded than for a 
distant display. Using a HUD (head up display) can reduce workload, decrease 
response times, enlarge driving comfort and, as a matter of a fact, increase the time 
the eyes are kept on the road.  

To sum up, the experiments shows that display configuration with more centralized 
information became in better driving and task performance than the spread out 
display configuration.  

 

2.2.3. Needs’ classification 

A classification model of functional failures was defined by Van Elslande & Fouquet in 
2007, and divided 21 different types of needs. The driver’s habits were spread in the 
6 categories of failures explained in 2.2.2.  
 
Needs in internal diagnosis  

 

They refer to the driver’s capacity to evaluate and understand information relative to 
its state and the one of his/her vehicle. These needs are so relating to the global 
question of the capacity of the driver and the vehicle to carry out a journey.  

-   Diagnosing driver condition 
-   Diagnosing vehicle condition 

 
Needs in detection 
 

These needs are related to the perception of a difficulty or an obstacle to the 
progression. 

-   Detecting an unexpected road difficulty 
-   Detecting a fixed obstacle on the road 
-   Detecting a slowly moving obstacle on the road 
-   Detecting an oncoming user moving in one’s lane 
-   Detecting a user on an intersecting course 
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-  Detecting a user outside the forward field of vision (for example behind, 
on the side or in blind spots) 
-   Detecting a user in the forward field of vision (masked by an object) 
-   Detecting deviation from the path 

 
Needs in external diagnosis 
 

Refer to the driver’s capacity to evaluate and understand information relating to the 

environment. These needs are related to the capacity of the driver to develop a 
behaviour adapted both to the road and to the other road’s users. 

- Adapting speed to the road (road geometry) 
- Adapting speed to road network (legislation) 
- Evaluating a catching up on a slower road user 
- Evaluating a collision course with another user 
- Assessing gaps when overtaking or changing lane 
- Assessing gaps when merging into or cutting across traffic 

 
Needs in prevision 
 

They refer to driver’s capacity to anticipate the behaviour adapted to layout 
functioning or the other road users’ behaviour. 

- Predicting that another user will pull out or fall to stop 
- Predicting that another user will slow down, stop or fall to disengage 
- Predicting the manoeuvre of another user or pedestrian 
- Predicting the appropriate manoeuvre for the functioning of the site 

 
Needs in control 
 

The need in control refers to the driver’s capacity of actions on the vehicle as regard 

to the traffic, the layout or the dynamic solicitations of the vehicle. 
- Controlling one’s vehicle 

 

 

2.2.4. Head – up – display (HUD) 

A car HUD is any transparent display that presents data without obstructing the 
drivers view. This kind of technology superimposes images onto the inside of the 
windshield to enable drivers to view the information while keeping their eyes on the 
road. 

On one hand, the main advantage of the head up display is that it shows all kind of 
information that you usually had to look on different dials and can group them all in 
one place for better functionality (with Bluetooth, GPS, …). Moreover, the data is 
projected without anything that distracts the driver’s attention and, as a matter of a 

fact; the eyes refocus much faster when you switch from the road to the projected 
display that usually floats 15 feet in front of you. 
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On the other hand, the main disadvantage consists on that depending on what you 
look at the HUD it can suppose a big distraction. Furthermore, the voice sounds or 
flashing text can be distracting. Another thing to point out is that it is difficult to see 
clearly some HUD depending on the outside light. And for now, it is not common to 
have the HUD previously implemented in standard cars.  

 

2.3. Long - range forecast 

By looking at the evolution of the demographics, technology and automotive sales, 
one can realize about the most common social trends, and the future cars’ needs. All 
the information below is taken from US Census Bureau and Economist Intelligence 

Unit forecasts (2005). Some graphics and figures are displayed on Appendix 1, in 
order to show what we are going to explain next.  

2.3.1. Demographics 

According to US Census Bureau and Economist Intelligence Unit forecasts, the 
World’s most populated countries will be China (1,43 billion vs. 1.3 billion in 2005), 
followed closely by India (1,3 billion, 220million more than in 2005) and the US a 
distant third with 336 million (296 million in 2005). China and India belong to Asia, 
so this is the main explanation of why the Asian increase is higher than the other 
regions. Asia has increased its population in 14% in the last 11 years, and it is 
expected that in the next 11 ones it will increase in 11%.  While in Europe the 
population has decreased due to the grayness of the continent. The rates in Africa 
are not surprising because birth has always been quite high despite life expectancy is 
quite poor. Since 1999 until now the population has raised in a 32,5% while the 
previsions are to grow in a 23%. However, African region is the poorest one in the 
world and the life expectancy is further away than the one in the other regions.  

2.3.2. Technology 

High-speed, high-volume telecommunication technology-coupled with orders-of-
magnitude increases in computer speed, storage, and capacity-will make possible the 
development of vast, interactive computer information data bases that are globally 
networked. Nanotechnology, virtual and augmented reality, coupled with artificial 
intelligence, will revolutionize product development and greatly expand the use of 
robotics in daily life. Technological change will continue to be exponential. With 
advanced tools; increased creative opportunities; and continuing growth in 
discovery, storage, and dissemination the rate of change may be more rapid than at 
any other time in human history. 

 

19



 
 

2.3.3. Automotive 

Communications and means of transport have been one of the most important topics 
in the last years. When talking about transport, cars have become developed trying 
to be a part of people’s life. The automotive sales have increased in a 33% during 

the last 11 years, while the next ones are estimated to raise a 37%.  

By 2020 almost 40% of industry in terms of sales will be in Asia. Small, easy-to-
drive and low-cost cars will make up the bulk of the market thanks to rising demand 
in, and competition from, emerging markets; declining customer loyalty in developed 
markets; and demographic and environmental pressures. There will still be a place 
for up market, higher quality vehicles. Car manufacturers will work harder to create 
direct ties with the end-consumer. Operational efficiency will define the automotive 
winners of 2020. For almost all carmakers, competitive advantage will lie in cost 
minimization, making the car even cheaper, and in greater efficiencies in areas such 
as the supply chain and product development, both of which will be focal points for 
IT investment. (Fragment extracted from 53 automotive respondents in a survey; 
two-thirds of them came from large companies and one-third was board-level 
executives, surveys made by Economist Intelligence Unit by Cisco Systems). Mr. 
Mahindra, one of the most important businessmen in India, believes that the masses 
will buy utility wheels but the developing countries will surprise the world by the 
growth in demand for brand-and style-intensive products. Carmakers understand 
that design, branding and marketing are their key capabilities.  

Nowadays, European cars have GPS, satellite-navigation systems, radio, ventilation, 
automatic heating, reclining seats, Bluetooth included, … However, Asian cars are 

like the ones that we had in 1970’s with poor ventilation, customized dashboards, 

sofa seats, if they have radio it is because they have put in after buying it. So, if now 
India has our 1970’s cars, maybe in the year 2020 (when the number of car sales in 

India will be much higher than the ones in Europe) India will have our 1990’s cars.  

For instance, it is important to point out that the same model of Ambassador Classic 
is different depending on its destination. While in India the Ambassador has a bench 
front seat for 4 occupants and the ventilation is in the front door, in Europe the 
Ambassador has heater, ashtray, cloth upholstery, reclining front seats and power-
assisted steering wheel. 

―In Germany, there are 500 cars for every 1,000 people. In India, there are only 11 

cars for every 1,000 people,‖ said Matthias Wissmann, president of the German car 

industry association VDA. Moreover, what the Indian market is trying to do is to 
expand it and export its cars to Europe. The most well known  brands such as Tata 
motors, Hyundai,  are creating cars not suitable for Indian people, but for occidental 
inhabitants, thinking that Indian people cannot afford a new car, and that they will 
prefer (without any chance) an old car. 
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The table in Appendix 2 shows the differences in different kind of cars according to 
the different regions that they belong to. 

 

2.4. IDEO Cards 

IDEO Method Cards is a collection of 51 cards representing diverse ways that design 
teams can understand the people they are designing for. They are used to make a 
number of different methods accessible to all members of a design team, to explain 
how and when the methods are best used, and to demonstrate how they have been 
applied to real design projects. 

Inspired by playing cards, the cards are classified as four suits—Ask, Watch, Learn, 
Try—that define the types of activities involved in using each method. The methods 
that are going to be used are written in Figure 4.  

 

IDEO METHOD CARDS 

LEARN LOOK ASK TRY 

Character profile's            
Personas 

Behavioural 
archaeology      

Driver's behaviour 
People's participation 

Experience 
prototyping 
Simulating 

Historical analysis         
Timeline 

Still- Photo Survey     
Pictures of 
dashboards 

Surveys and 
interviews 

Future casting 

  Observation   Scenarios 
Figure 4. Methods proposed by IDEO 

 

2.5. KANO model  

The Kano model is a theory of product development and customer satisfaction 
developed in the 80's by Professor Noriaki Kano. The Kano model offers some insight 
into the product attributes which are perceived to be important to customers. The 
purpose of the tool is to support product specification and discussion through better 
development team understanding. Kano's model focuses on differentiating product 
features, as opposed to focusing initially on customer needs. Kano also produced a 
methodology for mapping consumer responses to questionnaires onto his model. 

One of the simplest ways of dividing the product features into must-haves, linear, 
exciters and even wrong features is to gather the potential customer's opinion with 
the help of the Kano questionnaires. Kano questionnaires include two questions for 
the every feature or group of features: the functional question "How do you feel if 
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this feature is present?" and dysfunctional question "How do you feel if this feature is 
NOT present?". 

The customer has to choose one of the five possible options for the answers: 
       1.   I expect it to be this way 
       2.   I like it that way 
       3.   I am neutral 
       4.   I can live with it this way 
       5.   I dislike it this way 

Asking both functional and dysfunctional questions helps to go beyond the simple 
"priorities". For example if the potential user expects some feature to be present, but 
can live without the feature, it is not really a mandatory feature. 

According to the publication Agile Software Development the quickest way to assess 
the questionnaires is to map them to the following table. 

  

Dysfunctional question 

  

Like  Expect  Neutral 
Live 

with 
Dislike  

Functional 

question 

Like Q E E E P 

Expect  
R I I I 

B 

Neutral R I I I B 
Live 

with R I I I 
B 

Dislike R R R R Q 

Figure 5. KANO model definition 

Q: questionable; R: reverse, worse experience; E: excitement; P: performance; B: 
Basic, must have; I: Indifferent, the user does not care about the feature. 

The Kano model separates features into three broad categories: 

- Basic, must-have, mandatory features: It is necessary to develop 
these features just to enter the market. However, once the basic 
requirement is satisfied, customer almost does not care about the 
further improvement of the feature. 

- Performance features: The better these kind of features are developed, 
the more customers are satisfied. 

- Excitement or "wow" features: Customer won't be disappointed too 
much if these features are missing. However, the couple of exciter 
features can provide great customer satisfaction often adding a price 
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premium to a product. 

What is an excitement now, in some year’s time it will be a basic device. 

In the Appendix 3 the table according to the main features of driving a car is 
represented. 

 

Figure 6. Kano Model applied to car’s dashboards 
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METHODS

Personas

Surveys

Timeline

Scenarios

Future 
casting

Workshop

Need 
finding

Know  
How  
Wow

Trends

3. METHOD 
This chapter shows the different methods used during this thesis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                Figure 7. Methods used in the thesis 

 

After looking at some literature that helped me to understand how the dashboards 
look like and their main characteristics and the users’ needs, we decided to make a 

survey in order to find out what drivers really expect from their cars. After that, we 
focused on the evolution of car’s dashboards and the possible trends in a timetable 
line or form. We have to imagine what are the most suitable scenarios while driving 
in the road and the personas that are going to be potential drivers in some years 
time as well as their attitudes. Analyzing the possible future users and the scenarios 
one is able to search some future solutions. 
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3.1. Need finding 

The people’s needs in twenty years time will not be very different from the actual 

ones: for example having the capacity to evaluate and understand information 
relative to its state and the one of his vehicle (this includes the introduction of a 
better-interaction-between-car-and-driver dashboard). Needs are generated by the 
driver and vehicle condition, as well as, by the unexpected difficulties on the road, 
the aim to avoid collisions, to overtake and to be a perfect driver. Moreover, the 
driver needs to take advantage of his capacity to anticipate the behaviour adapted to 
layout functioning or to the other road users’ behaviour. 

To sum up, drivers’ needs are focused on the safety, the car’s passengers and the 

other drivers who are travelling through the road. What the project expects is to 
satisfy the needs with innovation and the most adaptable technology available.  

 

3.2. Surveys 

Survey methodology tries to show the needs that current people (and potential uses) 
are looking for in their everyday routine in order to improve the designing task. 

The method applied to the thesis was a questionnaire asked to nine drivers. From the 
survey, which is included in the Appendix 4, the designer can extract some important 
information about what drivers expect from their cars. When analysing their 
answers, one can realise that many paths can be followed in order to improve the 
way drivers understand cars.  

 

3.3. Timeline 

The method used for elaborating a timeline of the evolution of the car dashboards 
has consisted on looking at pictures of different generations of cars’ dashboards, 

classifying them and looking for a relationship between all the pictures (I tried to 
distribute the pictures for years with their own similarities and differences). The 
different timelines drawn for the thesis are shown in the Appendix 5 as well as the 
evolution dashboard table. The timelines shown are related to: 

- General appearance 
- Speedometer 
- Tachometer 
- Km counter 
- Fuel gauge 
- Phone users 
- GPS – sat-nav systems 
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A timeline is going to explain the social trends and cycles of product use and to 
project those patterns into the future.  

 

3.4. Future casting 

The future casting method consists on analyzing the information related to the thesis 
and tries to distribute it in some axis in order to predict the trend, and what has 
happened during its existence. The axes shown below try to make people know the 
relationship between time and vital information. Understanding vital information for 
the one that the driver really needs (from the beginning of the time) to develop the 
driving task such as all the mechanical stuff; as well as understand the connection 
between time and car benefits, or the technology that has been applied in cars.   
 
Car designers made a choice of including more car benefits and facilities, but with 
non-vital information for the driving task. All you need to drive your car are the 
mechanical things, but the GPS and the radio are dispensable; this tendency is 
growing more and more. But, all users want more benefits and more technological 
stuff or somebody prefers simplicity and not so many technological benefits? 
 
The other axis shows the difference between the social car concept and the driving 
car concept. Despite mixing socialization with driving information it may look like a 
contradiction, in some situations you need the socialization more than paying 
attention to the road because you are in a traffic jam.  
 
The axes are shown in Appendix 6. 
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3.5. Trends. Benchmarking 

Having a look at the timelines shown before, one can realize that there is no trend 
to follow as far as the vital information is concerned. The technology and the vital 
information follow a kind of opposite trend. What designers have tried to do is 
innovate or change the dashboard layout adapting it to the newest technologies. 
However, the particular devices have not changed in shape neither in their 
displaying way.  

Looking at the two axis graphics, one can realize that as far as time has passed by, 
the kind of information has become not as vital as it used to be. Time and, in 
consequence, technology have made that current innovations are based on external 
and non-basic information. The devices that have suffered an important 
development are the ones who come from the outside of the car such as the mobile 
phone or the automotive satellite navigation system. Both have been developed 
due to the technological innovations experienced in the current days.  

A lot of examples of what kind of technology is available nowadays can be found in 
everyday life. Google talk, which offers instant messaging service text and voice in 
real time; using the own PDA or iPhone as a dashboard; replacing the usual non 
essential dial; the appearance of the touch screen interface; the incorporation of 
the augmented reality as a GPS; or the AIDA, a new system introduced by MIT that 
consists on a navigation system that mimics the friendly expertise of a driving 
companion who is familiar with both the driver and the city. Instead of focusing 
solely on determining routes to a specified waypoint, AIDA system uses analysis of 
driver behavior in order to identify the set of goals the driver would like to achieve. 
Furthermore, AIDA involves an understanding of the city beyond what can be seen 
through the windshield, incorporating 
information such as business and shopping 
districts, tourist and residential areas, as well as 
real-time event information and environmental 
conditions. One mandatory task for AIDA is to 
predict the destination of the driver as well as 
the most likely route that he/she will follow. This 
will in turn allow for useful reactions from AIDA 
such as proposing route alternatives when 
something unexpected happens in the predicted 
route.           Figure 8. AIDA project by MIT 

Another important device to bear in mind is the concept developed by Chrysler. 
Nartron Corporation is Apple's partner in button hate, bringing that bias to Chrysler 
of all places to develop a next-generation of dashboard for the company's 200C 
Concept. The system is called iQ Power and it is inspired on iPhone, featuring big, 
colorful controls and even cover-flow album art for media browsing. The standout 
feature of the 200C Concept’s interior is a touch screen interface that replaces the 

traditional automobile instrument panel with iPhone-like digital readouts and virtual 
controls. Since there are no fixed buttons, the instrument panel can be upgraded 
with software updates to support functions and features that might become 
available in the future. ―We are now capable of moving in time with the world 
around us, so if a new technology comes out, it’s only a download away and you 
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have it in your car,‖ said Busse, one of the designers of this new system. A virtual 
dash also means a 
higher level of 
customization for 
individual drivers. One 
driver might prefer an 
analog dial 
speedometer, while 
another one might 
prefer the digital one. 

      Figure 9. Chrysler’s 200C iPhone like interface 

 

3.6. Data Collection. Workshops 

In general, empirical data for this thesis was generated during informal meetings 
with people from the division of functional product development. By using several 
sources and opinions the problem can be viewed and analysed from multiple 
perspectives.  

A workshop is a meeting where people from different disciplines discuss and work 
on a problem. The workshop format enables dialogues based on the participants’ 

experiences and views. A workshop was conducted in October 2009 with 
participation of some researchers from the division. Some concepts were discussed 
in this workshop and put together in the know-how-wow table explained below.  

 
 

3.7. Know–how-wow 

This method consists on a session of brainstorming followed by a workshop that 
tries to focus on the main needs according to the subject and the finding of some 
possible solutions. Dividing the wall into three areas (one for know, the other for 
how and the last one for wow) designers can get a real perspective of what people 
is looking for and the most suitable way to solve it. The know part is filled with 
green papers where designers put what people use to look for in their cars and 
what they really want. The Wow part is filled with red papers where designers put 
the way to solve the problems or needs that were previously written down in the 
know part. 

In the Appendix 7 there is the Know – how – wow structure and the concepts that 
were extracted from it.  

 

3.8. Personas 

Personas are fictional characters created to represent the different user types 
within a targeted demographic that might use a site or product. Personas are useful 
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in considering the goals, desires, and limitations of the users in order to help to 
guide decisions about a product. The descriptions include behavior patterns, goals, 
skills, attitudes, and environment, with a few fictional personal details to make the 
persona a realistic character. 

According to Pruitt and Adlin (2006) the use of personas offers several benefits in 
product development. Personas are said to be cognitively compelling because they 
put a personal human face (just build personas such novelists or screenwriters) on 
otherwise abstract data about customers. By thinking about the needs of a fictional 
persona, designers may be better able to understand what a real person might 
need. Such inference may assist with brainstorming, use case specification, and 
features definition.  

There are several types of personas: 

- Focal: primary users 
- Unimportant: they also use the products (their needs go after focal ones) 
- Affected: do not use the product but they are affected by it 
- Stakeholders: represents interest 
- Exclusionary: we are not designing for them  

 

The personas profile has to 
include a geographic profile, 
just to know where he/she lives 
and works, as well as a 
demographic profile embracing 
the age, gender, family, 
occupation… It is important to 
take into account the social 
class, lifestyle, motivations, 
attitudes, personality and 
characteristics. Moreover the 
profile has to contain the 
relationship between persona-
product-business and how 
frequent the interaction takes 
place.  

 

The behavior of the different 
drivers can be very different 
depending on the personality, 
situation, age, sex, culture, etc. 
The list on the right side tries to 
put all the possible drivers’ 

behaviors together.  

 

       Figure 10. Drivers’ behaviors 
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In this current thesis, personas are the ones who in twenty years time are going to 
drive cars (and they are going to become the potential users of the product) and 
the main questions that they are trying to answer are their main distractions, their 
behavior while driving and everything related to themselves and to the cars.  

Six personas have been created in order to study their needs and their potential 
requirements. Their descriptions are written in Appendix 8.  

 

3.9. Scenarios 

People have to be concentrated while driving in order to avoid collisions and 
possible accidents. The reactions and the behavior while driving is different from 
one person to another and when driving from one place to another. People act 
different and focus on different things depending on the kind of road they are 
driving through.   
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4. RESULTS 
 

4.1. Interaction between cars and their drivers in 
twenty years time 

This chapter presents the analysis’ results of the different theories, methods and 
needs. To sum up, this chapter tries to give a better approach to the driving task 
and to the driver’s expectations and requirements.  

According to the available technologies in twenty years time, one can look for 
advanced concepts to take advantage of the driving task, as well as the possibilities 
to make the task not only safe, but also easier and socializing.  

The different driving habits, cultures and cars make people think about what is 
going to be next. We are looking for the most suitable solution for every persona, 
every scenario and every moment. For this reason, the current idea of having the 
same static car dashboard all over the world is not the best one. Analyzing the 
driver’s behavior it is important to point out the idea of having a non-global design 
and to change the dashboard appearance and displays depending on the 
preferences of each driver.  

If we have a look at the different timelines shown in the appendices, one can 
realize that technology has grown up so fast that holograms, 3D interaction, head-
up-display and augmented reality are emerging fast.  Moreover, the appearance of 
LCD and OLED screens help the head-up-display to become popular and try to find 
out different ways of displaying the information. 

The result of this thesis will be shown in several videos that will represent different 
driving situations and the best way to cope with the driving task. 

 

 

 

 

 

 

 

 

 

 

Figure 11. Get the suitable information and to identify what is useful from 

what is not. 
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4.2. Empirical data. General needs and challenges 

The way people understand driving has changed in the last years. Stanford 
University identified the timing of historical events and how timing affects potential 
future events. In the Foresight Cards (2009) they drew a Janus Cone where the 
American Beliefs in Driving were explained.  

While in the earlier 1880’s mobility was understood as a basic need and the urban 

planners focused on design for roads and transports; later, cars were a symbol of 
wealth and welfare.  

From 1900’s to 1920’s the concept of the car started to change and people realized 
about the dangers of driving. For this reason a variety of car models appeared, just 
to guarantee safety and the avoidance of some accidents.  

From 1920’s to 1940’s the way to understand cars as a lifestyle or status symbol 
was kept, and the time spent traveling in cars started to increase due to the aim of 
discovering new places and traveling from one place to another. Moreover, people 
started to become interested in the car’s mechanics. 

Later, from 1940’s to 1960’s, the automobile became more popular and people 
started to plan family trips and some other activities by car, the infrastructures 
began to grow up and the stress of the car buying started, always trying to get the 
best relationship between price, safety and beauty.  

From 1960’s to 1980’s cars were a common mean of transport and traffic jams 

started to appear in most big cities during the rush hours when drivers finished 
their work and wanted to come back home. In order to guarantee the safety while 
driving, seat belts started to gain reputation and the different governments started 
to impulse their use by seat belt safety campaigns. During the late 1980’s, cars 

were such a big success that there were multiple cars in a family and people started 
to travel by car everywhere (cars shipped as luggage).  

During the last decades, drivers have understood that there is a kind of car for 
every life stage and, according to this thesis, there is a different kind of car for 
every person, every moment and every road.  

In the Figure 12 the several tasks that a driver has to execute before, during and 
after driving are listed, as well as the main users and the different interactions 
used.  
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Figure 12. Tasks, performers and interactions while driving. 

 

4.3. Survey’s analysis 

Some of the conclusions that can be taken out from the surveys are the following 
ones.  

First of all, many people buy their car just thinking about the cost. Of course, these 
people try to find the best balance when buying their car. They try to choose the 
car that with an affordable price can give them the most safety feelings, as well as, 
having the best performance available.  

Many drivers change their car within 5-12 years time. This means that technology 
can improve while the same car is in our house. If an innovative way of 
understanding the car and the interaction with its driver appears, maybe people will 
have a good chance to try to replace its old car with the new feature. Just 
comparing this paragraph to the last one, it is important to realise that people will 
change their car only if they can afford it; in other words, only if the cost is 
between some logical limits.  
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Human beings need an adaptation time to get used to innovations and, as a matter 
of a fact; designers cannot pretend to change people’s mind from one day to 

another. For this reason, it is important to make progressive changes just to get 
the drivers ready for the big innovation. Many people think that the essential 
hazards that a cockpit must have are the fuel and the speed indicator. However, 
many people do not even realise that designers are trying to replace petrol by 
batteries (so we may have to change the fuel indicator for the battery indicator). 
Another important part of the cockpit for most of the drivers is the speedometer, 
but all the roads have a limited speed so, why don’t we thing about intelligent cars 

without having to include so many unnecessary information? It is important to build 
a car with the customer in mind first.  

There is a difference between people who feel driving as an experience, and the 
others who just drive for going from one place to another. A car should have the 
possibility to choose from feeling the driving as an enjoyable experience or from 
feeling the driving as a sociable experience, just to talk to the other passengers or 
to look through the window while driving. 

When asking the place where drivers would put the cockpit, many of them 
answered that it is in the correct place. What drivers dream about; the car of their 
life, is to have a small ―Fantastic Car‖. If one compares cars with planes the idea 

about auto-pilot technologies is growing fast because one can share the driving 
experience as a practical skill with the driving experience as a sociable skill.  

People’s reaction to different situations is not as predictable as one can think. When 
asking people about their reaction when something happens in front of them along 
the road most of them answer that they can react in stimuli and take fast decisions, 
while many others recognize that they feel nervous, others try to warn the other 
drivers and the last ones calm down and try to make things in the proper order: 
first avoid the danger and, afterwards, warn other drivers with a light signal. Not 
always is possible to control the nerves, but maybe the car itself can help the 
drivers to feel more comfortable and to react in the correct way to an adverse 
situation.  

 

4.4. Available technologies 

The main idea of the possible solutions of this thesis is to take advantage of the 
windshield space in order to create the biggest and the most functional dashboard 
ever. If we have the windshield surface the designers have to bear the proper 
visibility in mind and have to choose the most suitable place to situate the gauges, 
indicators and images.  

Nowadays, as we have mentioned before, we have the head-up-display technology 
which is starting to become popular just to display some information on the car’s 

windshield. However, if we want to use the whole windshield as an atypical 
dashboard we have to evaluate other possibilities such as the LCD screens or the 
new OLED technology.  
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LCD screens 
 

A liquid crystal display (LCD) is a thin, flat panel used for electronically displaying 
information such as text, images, and moving pictures. Its uses include monitors 
for computers, televisions, instrument panels, and other devices ranging from 
aircraft cockpit displays, to every-day consumer devices such as video players, 
gaming devices, clocks, watches, 
calculators, and telephones. Among its 
major features are its lightweight 
construction, its portability, and its ability 
to be produced in much larger screen 
sizes than are practical for the 
construction of cathode ray tube (CRT) 
display technology. Its low electrical 
power consumption enables it to be used 
in battery-powered electronic equipment.              Figure 13. LCD screen 

 

OLED technology 

OLEDs are made from organic (carbon based) materials that emit light when 
electricity runs through them. Because OLEDs do not require a filter to change 
colours (unlike LCD displays), they are more efficient, simpler to make, and much 
thinner. OLEDs have a great picture quality - brilliant colours, fast response rate 
and a wide viewing angle.  Kodak, one of the OLED drivers, explains that "OLED 
displays stack up several thin layers of materials. They operate on the attraction 
between positively and negatively charged particles. When voltage is applied, one 
layer becomes negatively charged relative to another transparent layer. As energy 
passes from the negatively charged (cathode) layer to the other (anode) layer, it 
stimulates organic material between the two, which emits light visible through an 
outermost layer of glass."  

Today OLED displays are used mainly in 
small (2"-4") displays for mobile devices 
due to its price such as: cell phones, 
MP3 players, and others. OLED displays 
carry a price premium over LCDs, but 
offer brighter pictures and better power 
efficiency - making it ideal for battery 
powered gadgets.     Figure 14. OLED applied on a cell phone 

Making larger OLEDs is possible, but difficult and expensive. The first OLED TV 
(Sony's XEL-1 11" TV) is now available - for a high price (2,500$), and in very 
limited quantities. This is more of a prototype than a real product... Hopefully 
companies will start to introduce larger displays soon.   

OLED lighting panels should start to appear commercially within the next two years 
or so.  
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An ingenious automotive engineering company from Germany has come up with a 
very interesting prototype of automobile.  The unusual car that has become the talk 
of the town recently was announced to be using OLED displays on the front and 
back windshields.  OLED which is short for Organic Light Emitting Diode is the exact 
technology used by television, computer display or monitor and mobile gadget 
manufacturers among a few.  This technology is far better than its predecessor or 
the LCD screen because it 
consumes less battery power 
and operates longer.  Now 
just imagine an actual screen 
display, similar to the 
television screens, on the 
front and back portion of your 
car.  The design of the 
proposed car is supposed to 
promote and get better 
communications with     
surrounding vehicles on the 
road.           Figure 15. EDAG light car. OLED rear windshield 

The car was named EDAG’s Light Car which was designed with the similar principles 

that are used by phone makers when substituting the physical buttons of its user 
interface.  Displays in mobile phones can be easily customized by the user, usually 
for multimedia purposes.  The concept of the Light Car is to use the OLED screen 
display to communicate road conditions and warning signs intended to attract the 
attention of the nearby vehicles.   

 

Head up display – Augmented reality – helmet mounted display 

In some current applications like in cars or airplanes the Head Up Display is more 
common and it is integrated into the windshield. The F-35 Lightning II has no Head 
Up Display because all targets are tracked by the aircraft´s situational awareness 
and the sensor fusion is presented in the pilot´s helmet mounted display system 
that provides an augmented reality system that allows the pilot to look through his 
own aircraft as if it was not there.  

A Helmet Mounted Display (HMD) is a 
device used in some modern aircraft, 
especially combat aircraft. HMDs display 
information similar to that of Head Up 
Displays  on an aircrew’s visor or 
helmet, thereby allowing him to obtain 
situational awareness and/or cue 
weapons systems to the direction his 
head is pointing.    
       Figure 16. F-35 lightning II 
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4.5. Personas’ analysis 
 

Marta: Well known road 

Marta has three grandchildren. Every day she enters her car and drives to Boden 
(about 30 minutes by car from Luleå) in order to pick her 3 grandchildren up from 
school. She knows the road by heart and she has confidence in her but not in the 
other drivers. She drives carefully to avoid accidents and when she arrives at the 
school area the car puts directly the school mode and decreases the speed until the 
20km/h of the speed limit. In this speed she can be aware of the pedestrians, 
children and bicycles.  

She does not need a GPS to drive from one town to the other and she pays 
attention to the other drivers and to the kids. She tries to talk and make them have 
fun. She does not know anything about mechanics, so she relies on her car and the 
information that it gives to her.  

 

Ben: Sport driving 

Ben has just got the driving license. He is young and rich. He drives a powerful 
sports car with the latest gadgets. Ben is used to work with the newest technology 
such as iPhone, personal computers and he is impatient, anxious and does not 
respect the security distance. He drives from home to a bar with his best friends 
and he loves speed. His friends are always distracting him and he does not pay 
much attention to the road when he really should do so.  

He plays music on his iPhone and always looks at the girls who walk through the 
street. However, when driving fast in a sport mode it could be important to focus 
on the speed, the rpm, the brake temperature, the acceleration time, where the 
most difficult curves are… 

 

Abril: Night driving 

Abril studies away from home and she only drives her mother’s car at the weekends 
to go out with her friends at night. She lives in a small town and has to drive about 
10 minutes in the middle of the night to get to a bigger city just to go to some good 
bar or discotheque. She loves the sense of freedom while driving a car with loud 
music and sometimes she uses the mobile phone while driving. She drives carefully 
but sometimes she does not pay as much attention and it is necessary for driving at 
night.  

The mobile phone is the most important gadget for her, as well as the radio and 
some device that alerts her about the dangers hidden in the road such as 
pedestrians, animals … 
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Maria: Eco driving 

Maria uses her car for going to work and at the weekends. She is a doctor and uses 
the car when she is tired, sometimes after being on duty and without sleeping for 
many hours. Moreover, Maria loves sports and going to the mountain. That’s why 

she is environmentally friendly and has a lot of respect for the nature.  

Every weekend Maria and her husband take her big 4x4 car and start their weekend 
excursion to the mountain. She switches on the GPS and puts the correct latitude in 
order to get her destination. She loves the nature so she tries to drive carefully, 
that’s why she pays attention to the fuel consumption and to the GPS.  

 

Boris: Traffic jam 

Boris is a business man. He is the chief of an important multinational and he uses 
the car to go to work every day. He loves driving his smart black car and uses his 
car as a mobile office. He is always driving in traffic jams and he needs to get in 
touch with the company’s customers and his boss. He needs to take advantage of 
the time that he spends on the road, so he has the newest gadgets.  

 

Fredrick: Tourist driving 

Fredrick is a teacher who has a big family and he uses to drive to the countryside to 
see the most important tourist destinations. He tries to educate their sons while 
driving, he is environmentally friendly and he tries to avoid accidents.  

 
4.6. Scenarios’ analysis 

The scenarios used for knowing the reaction of the several personas created before 
have been the following ones: 

 

Driving along a Well known road, where you normally drive: 
 

The driver feels comfortable and safe. He knows the road’s conditions and if it is 
possible to overtake, to do other things apart from driving... He is conscious about 
the maximum speed that he can get without putting his life, the passenger´s and 
other drivers´ lives in danger. He is not used to look at the speedometer, either the 
tachometer, or the rpm counter because he knows exactly the answer of his car to 
the road. He does not need the GPS, because he knows exactly the route to take. 
He realizes about all the possible dangers on the road and he can react fast and 
precise. An important aspect to bear in mind is that when you drive near a school 
the driver should adjust the speed to 20 km/h in order to take care of the children 
and pedestrians (this option can be ordered automatically by the car).  
It could be a good idea to display the available parking spaces in town, and if 
possible the most suitable ones depending on the place that you need to go. Just to 
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focus on the pedestrians’ safety it is important to include a traffic light predictor 
and some warnings about where zebra crossings are located. With the purpose of 
not to forget where you have parked your car it is good to include a parking space 
reminder that shows you where you have parked your car, and for those who have 
some difficulties on parking the best option to cope with that problem is to include 
a parking rear camera or a parking assistance system.  
 
 
Driving in a Sport mode 

It is important to focus on the speed, the rpm, the acceleration time, the brake 
temperature, the shift pints, the fuel consumption and where the curves are 
situated. If you drive in a sport mode your behavior is more aggressive and your 
speed faster, so it is easy to lose your car’s control. That’s why you only have to 

have the main car characteristics in your car dashboard. In order to avoid fines 
from the police and to enjoy the sporty driving experience, it could be a good idea 
to configure the car just to show you the current speed limit.  

 

Driving at Night 

It is important to have a night vision system using infrared technology responsible 
for sensing heat from people, vehicles, animals and other objects that are hundreds 
feet away from the car in order to avoid accidents. It is important to focus on the 
road and not to fall asleep, as well as the existence of a system that treats the 
other vehicles blinding headlights. It is useful to use cameras to show how the road 
looks like, as well as lighted lanes to know the delimitations of the road. 

 

Eco driving 

It is good to understand the car as environmental friendly. The main thing to 
display is the fuel consumption. It could be a good idea to make a fuel efficiency 
competition against other cars, or against your neighbor and the driver who does it 
better just get a social reward.  In this mode the acceleration changes due to 
improve the fuel efficiency and a flower, a tree or maybe a leave appears in the 
dashboard in order to show you that you are driving in a ―green‖ way.  

 

Driving in a Traffic jam 
  
As explained before, you put nervous when you are in the middle of a traffic jam. It 
is important to calm down and pay attention to the other cars, just to avoid 
collisions when the front´s car is braking. When you are completely stopped you 
start playing with the radio, the heat, the GPS ... but it is not the correct way to 
act. Some good devices to include to the car when you are stuck in a traffic jam are 
to calculate the time to reach your destination, display on the GPS alternative 
routes and make easier to check your e-mail, the updated traffic situation, the 
social networks, … 
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Tourist driving 
 

The speed is not important, because usually when you drive through an unknown 
road you drive very slowly and paying attention to what is happening. You do not 
need the radio, or the heat, as well as you do not pay attention to the fuel or oil 
gauge. What you usually use is the GPS and the sat-nav systems.  
If you want to be a tourist it is important to check the main points of interest as 
well as display some pictures, restaurants, hotels and have a ―Wikipedia‖ voice 

(audio guide) in the GPS acting like a tourist guide. It is important to get some 
opinions depending on if the way you are travelling (alone, with family …). For 

example, it could be a good idea to include some movies to entertain to the other 
passengers of the car.  
 

 

4.7. Writing a storyboard.  

The results and the solutions of the current thesis are going to be displayed in some 
video tapes support where the personas created before will be the main characters 
and they will develop their daily routines while a camera is going to tape their way 
of driving in a specific scenario (for example the most suitable scenario for each of 
them). The videos will be edited in order to build the proper windshield dashboard 
with the most suitable images and warnings for every persona and situation.  

 

Marta. Well-known road 

Appears Marta in front of a house with a big car. She enters the car and starts 
driving alone inside the town. She stops at traffic lights. When she leaves the town 
she starts driving to a secondary road in order to reach her destination: her 3 
grandchildren’s school. Arriving near the school the speed is reduced automatically 
and the speedometer scores 20 km/h. After that she focuses on the pedestrians’ 

safety and only pays attention to the road. She looks for a parking space near the 
school due to picking her 3 grandchildren up and starts driving on her way home. 

 

Ben. Sport driving 

Appears Ben in front of his house with his new sports car. He makes a phone call 
with his iPhone to a friend and goes inside his car. He adjusts the seat and starts 
the engine of the car. He controls the speed and changes the gears in an 
aggressive way. He listens to the music on his iPod and is aware of the curves and 
the acceleration progression. He gets his destination: his best friend’s house. They 

start talking and he keeps on driving fast until they get to the bar where they park 
the car.  

 

Abril. Night driving 

Appears Abril in front of her house and she enters her mother’s car. She starts 

driving and the mobile phone starts ringing. The Bluetooth switches on and she 
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starts talking with her friend. After talking to her friend and leaving the town they 
drive in the middle of the night and the car has a system that avoids blinding 
headlights, and uses infrared technology in order to sense the heat of the 
movement bodies or pieces around the road. That’s why when an animal or a 
person tries to cross the road the system detects him and Abril has enough time to 
brake and to avoid the collision. Abril has many problems while parking her car, but 
there is a system that shows you the available parking spaces that are near to your 
destination and helps you to park your car.  

 

Maria. Eco driving 

Appears Maria and her husband putting their bags inside their 4x4 car. Maria is 
driving the car and she connects the GPS. In the windshield the fuel consumption 
appears and you can compare it with the other drivers. She drives in the correct 
speed and she is very patient.  

 

Boris. Traffic jam 

Appears Boris outside his house and goes inside his smart car. He drives without 
hurry phoning his customers and trying to organize everything that is in his 
agenda. He will play with the GPS in order to find alternative routes to get faster to 
his destination: his office.  

 

Fredrick. Tourist driving 

Appears Fredrick outside his house with his family. They all sit inside the car and he 
connects the GPS in order to know where he has to go and where the tourist 
information sites are. He puts a DVD for his children and starts a system that shows 
a list of the places of interest classified by areas or characteristics. Moreover, a list 
of photographs is displayed in the windshield and a tourist audio and written guide 
is there, too.  

 

4.8. Timeline’s analysis 

First, the instrument cluster in many cars contained a speedometer, tachometer, 
odometer, fuel gauge, water temperature, oil pressure and battery gauge (an 
ammeter).  

Nowadays, the instrument cluster in many cars contains as well heat ventilation 
controls, lightning controls and audio equipment.  

In the future, the instrument cluster in many cars is going to contain the 
automobile satellite navigation system that is becoming more popular in cars.  
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Cars have taken away from the driver the vital or mechanical information such as 
the speed, the fuel, the oil, the revolutions, the km counter (now the car says you 
when do you have to put fuel on your fuel tank, or when you have to go to the 
mechanic, and not show it always on the dashboard, only when it is needed. What 
adds value are the external things such as the GPS, phone … The trend is that it is 

better to remove ―unnecessary stuff‖, and choose what you should show to the 

users. And, in conclusion, do not show the driver what he does not need to control. 
The GPS will improve so much that it will make the decisions for you, on what route 
is better to take. What is next? 

 

4.9. Making the videos 

The process of making the videos will start by taping some videos about several 
people realizing the driving task. In order to record the correct videos, we have to 
get an idea of what we really want to show, the problem that we want to solve and 
try to cope with. As a matter of a fact, first of all we will analyze the characteristics 
of the personas, modes and scenarios and, then, look for the best solution in each 
case. The windshield is going to be the main aspect of the dashboard including on it 
all the necessary stuff to look at while driving.  

Once all the characteristics that we need to show are clear and some sketches are 
drawn, we will start recording the videos and, afterwards, we will edit them with a 
video editing software named Final Cut Pro, that allows you to put several static 
and non-static images at the same frame; in our particular case, just to show the 
speed, the warning signals, or the GPS display.  

Once every video is fulfilled by the main options and innovations thought on the 
previous stages it is time to mix them together on an easy-to-understand 
presentation in order to let people know how everything is going to look like in 
some years time.  
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4.10. Displaying the results. Videos.  
 

Well known road driving 

A big car (Marta’s car) drives in town and has to stop on a traffic light. On the 
windshield it is shown the remaining time of the red light. She enters the way to 
her grandchildren’s school and the car reduces its speed until it drives at 20km/h, 

with a warning signal that shows that you are driving near a school and you have to 
be aware of children, bicycles and pedestrians. Before picking her grandchildren up, 
she looks for an available parking space near the school. For this reason, a parking 
space map appears on the windshield with the available parking spaces (it can be 
2D or 3D). When she parks the car, she uses the parking assistance tool that 
consists on a rear camera that makes the parking task easier. Just after parking the 
car she goes on foot to the school entrance and waits for the kids.  

We need: 

- Traffic lights 
- Town 
- School 
- Parking spaces and cars 
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Sport driving 

Ben is driving a sports car. He is playing some music and has his iPhone on. He 
drives in a sport mode so he tries to take advantage of the car characteristics. The 
iPhone can be located on the steering wheel and you can move easily the song and 
the iPhone benefits.  

When driving fast, the car tries to control the speed by showing the current speed 
versus the speed limit, and the car helps you on your driving task trying to make it 
easier. The warning system aware Ben about the difficulties on the road and about 
the correct safety distance. There is an automatic safety distance system, too. 
Some graphics will be shown on the dashboard due to illustrate the differences 
between the sport mode and the normal driving mode and the driver will be able to 
modify or adjust them.  

We need: 

- Fast driving 
- Other cars 
- Fast overtaking 
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Night driving 

Abril is driving her car along the middle of the night. She turns on the radio to 
listen to some music and her best friend gives her a phone call in order to ask her if 
she wants to go out. As she is driving during the night, the map color that covers 
the windshield is a dark map color scheme, making the map easier on the eyes at 
night in a dark car.  

Abril drives outside the town and has to be cautious with the objects that 
unexpectedly appear on the road. It is a good idea to have a system to neutralize 
the other car’s headlights just to avoid being blinded and another system that is 

able to light the road (or the road lines) in order to know the exact width of the 
road at every adverse road conditions. Moreover, is a person or an animal goes 
inside the road a presence sensor will detect it and warn you about the unexpected 
situation, as well you will be able to warn other drivers from a signal in your rear 
windshield.  

We need: 

- Night vision system 
- Nature, animals or pedestrians walking in the road 
- Outside town road 
- Blinding cars 
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Eco driving 

Maria drives a big 4x4 car. She puts some coordinates to the GPS and point out 
where she wants to go. When she starts driving, a fuel efficiency graphic is 
displayed and next to it, there is a ranking about the grades to beat. Furthermore, 
a plant is growing up and being dead depending on each driver’s behavior.  

These graphics will be different depending on what we are comparing, for example 
if we compare eco-driving with normal driving or sport driving the fuel consumption 
in each moment will be displayed.  

We need: 

- Mountain or nature 
- Fuel consumption graphic 
- Trees 
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Traffic jam driving 

A smart black car is driven by Boris. He gets out from his house and starts checking 
his agenda. The agenda is only displayed when the average speed of the car is 0 
km/h. Boris tries to keep in contact with his customers and, suddenly and, because 
he is driving in the rush hour he is stacked in a traffic jam. When being inside a 
traffic jam, he has a look at the GPS and chooses the best alternative route and the 
time remaining until his final destination. When the car is not moving, and because 
the driving task is easy he can change the agenda display for the mail inbox or for 
a social network web page.  

We need: 

- Town 
- Traffic jam 
- iPhone 
- Crowded place 
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Tourist driving 

Every weekend Fredrick drives with his family to make some tourism. He turns on 
the GPS of his car and, at the same time chooses a movie to be played for his 
children. While driving along a touristic site, the GPS displays the most interesting 
places to visit and the driver can get information about these places of interest. 
Some pictures of the place and an audio guide are included on this mode and the 
co-pilot of the car can choose whether he wants to look at the pictures displayed on 
the windshield, the movie that the kids are watching or just enjoy the landscape.  

We need: 

- Town or touristic site (buildings, restaurants, places of interest, …) 
- Children 
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5. CONCLUSIONS 
 

This work has been guided by the vision to contribute in the distribution of the car 
dashboards in every possible situation. It is time to change the static and universal 
appearance of dashboards for a mobile display. Globalization has embodied our 
world, but nobody feels the same experience while driving a car, everybody is 
different, they are from different cultures, they sense different feelings and they 
drive on different roads. 

The main goal of this thesis was to come up with an innovative way of 
understanding car dashboards and a reliable and optimal design of instrument 
panels in twenty years time, through using a design where safety, comfort and 
driving performance were considered.  

 
- How are dashboards going to look like in 2020? 

 
When trying to answer the guiding question one can explain that designers are not 
fortune tellers. However, having a look at the historical evolution and trying to find 
out the technologies able in twenty years time as well as the modern drivers’ 

needs, the improvement of the dashboards’ appearance will suffer a chance to 

become as technologically advanced as cars themselves.  
Customizing dashboards include more than simple aesthetics. Not only 
personalizing the information displayed in the dashboard is important, but it is also 
crucial the situation and the proper moment to show every gauge, display or 
alternative route.  
 
The technological era comprises the possibility to make the interaction between 
cars and their drivers better. The results from these studies give some indications 
of what might be possible to design with respect to how to place driver information 
to make it noticeable without being distracting taking advantage of the new 
systems to display the information on the cars’ windshield. Furthermore, these 

studies can give some ideas to solve or improve the driving situation in possible 
scenarios according to some possible drivers’ behaviour.  
 
First, the main idea is to let manufacturers design different driving modes according 
to each possible situation and let the driver choose between one predesigned mode 
and another. Later on, this idea will permit the own driver to customize every mode 
with the better displays for their driving task. Finally, the smart car will analyse 
each driver’s preferences and will display the information mostly used in every 

situation. It is all a matter of time; it is all a matter of technology.  
 
The matching between some existing and some future innovations has also 
produced interesting results. The graphic nature and the use of a bigger space 
located on the whole car’s windshield have permitted to synthesize the information 

necessary in every moment.  
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Nowadays, reaching an ultimate innovation is not as easy as I was thinking before 
working on this thesis. Catching the idea that not even professionals have ever 
thought about is a very difficult task. However, this thesis is supposed to be the 
first step to change the traditional way of understanding car’s dashboards and 

trying to introduce movement, interaction and the possibility to take your own 
―displaying‖ decisions depending on your own driving preferences.  
 
In conclusion, to increase the dashboards’ innovation one has to focus on external 
benefits that can be included in the driving task and mix all the possibilities to 
make the driving task easier.  
 

 
5.1. Future work 

In order to catch truly refinement and to make sure that the displaying of the 
information is working properly the dashboards should be further applied and 
tested. The stress level and mental workload are on a different level while driving 
and would also affect the driver’s attention and ability to read the information 

needed in every moment. To avoid accidents and distractions it could be a good 
idea to test the appearances of the new kinds of dashboard in the driver simulator. 
Another aspect to bear in mind is that the survey was done by people from Spain. 
It is possible that other associations and answers or preferences are made 
differently in other parts of the world.  
 
Is every dashboard appearance the most appropriate to guarantee the driver’s 

safety? 
 
What is next? The answer that is running through my mind is to mix the driving 
experience with every sensorial response. I mean, not only display the gauges or 
images on the windshield, but also feel them. Try to prepare the car to feel our 
movements and sense our own experiences. For example, and according to the 
touch sense, make the steering wheel to sense our state of awareness or if we 
press it just make the car brake, if we touch it on the right side make the car turn.  
For example, and according to the ear sense, make the car react in front of our 
voice.  
 

  

50



 
 

6. REFERENCES 
Normark, Jörgen Carl (2009). Towards optimized instrument panels. Luleå 
University of Technology. 

Nybacka, Mikael (2009). Exploring Technologies for Service Provision in Automotive 

Winter Testing. Luleå University of Technology. 

Cockayne, William & Carleton ,Tamara (2009). Foresight Cards. Center for 
Foresight and Innovation. Stanford University.  

Van Elslande, Pierre & Fouquet, Katel (2008). Driver’s needs and safety systems. 
Madeira.  

Stutts, Jane; Feaganes, John; Reinfurt, Donald; Rodgman, Eric; Hamlett, Charles; 
Gish, Kenneth & Staplin, Loren (2005). Driver’s exposure to distractions in their 

natural driving environment. Accident Analysis and Prevention, USA.  

Dukic, T.; Hansons, L; Holmqvist, K & Waltenberg, C. (2005). Effect on button 

location on driver’s visual behavior and safety perception. Ergonomics. Lund, 
Sweden.  

Economist Intelligence Unit (2006). Foresight 2020; Economy, Industry and 

Corporate Trends. London.  

Blat, Josep & Girardin, Fabien (2008). The co-evolution of taxi drivers and their in-

car navigation systems. Universitat Pompeu Fabra Barcelona.  

Wikipedia. The free encyclopedia. Retrieved from http://www.wikipedia.org 

Massachusetts Institute of Technology, AIDA project. Retrieved from 
http://senseable.mit.edu/aida/ 

EDAG light car. Taken from http://www.edag-lightcar.com/index_en.html#/home 

KANO MODEL TUTORIAL. Retrieved from 
http://www.kanomodel.com/tutorial.html?videomain.swf&video_titleKano%20Model
%20Tutorial 

OPTIVe. Retrieved from http://www.optive.se 

IDEO Method Cards.   

OLED Display in Cars. Retrieved from http://www.oled-info.com/oled-cars 

 

 

 
 

 

51



 

0

2E+09

4E+09

6E+09

8E+09

1E+10

1999 2010 2021

Worlds population

Worlds population

0

500000000

1E+09

1,5E+09

2E+09

2,5E+09

3E+09

3,5E+09

4E+09

4,5E+09

5E+09

1999 2010 2021

Africa

Asia

Europe

America

Oceania

APPENDICES 

Appendix 1. Long - range forecast 

Demographics  

Data taken from US Census Bureau and Economist Intelligence Unit forecasts (2005) 

 

 

 

 

 

- World’s population 

 

 

 

 

 

 

 
- Region’s population 

  
 
 
 
 
 
 
 
 
 
 

 

52



 

0

5000000

10000000

15000000

20000000

25000000

30000000

35000000

40000000

1999 2010 2021

Africa and Oceania

Europe

America

Asia

0

10000000

20000000

30000000

40000000

50000000

60000000

70000000

80000000

90000000

100000000

1999 2010 2021

World's automotive sales

World's automotive sales

Automotive Sales 

Data taken from US Census Bureau and Economist Intelligence Unit forecasts (2005) 

 

 

 

 

- World’s sales 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

- Region’s sales 

 

 

 
 

 
 
 
 
 
 

53



 

Appendix 2. Differences between cars in different regions 
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Appendix 3. KANO model 

  

  
Dysfunctional question. How do you feel if this feature is not present? 

  

I like it that way 
I expect it to be 

this way 
I am neutral 

I can live with this 

way 
I dislike it this way 

Functional 

question. How do 

you feel if this 

feature is 

present? 

I like it that way 

    

Car extra info           

In-voice sys. 

Intelligent info        

Car modes   

Do not distract 

the driver 

I expect it to be 

this way     
GPS Social task Good visibility 

I am neutral 

    

Car mechanical info               
Car telephone (I 

have my own 
mobile phone)   

Easy to 

understand 

Comfortable to 

drive 

I can live with this 

way           

I dislike it this way           
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Appendix 4. Survey 

Age: 

1. When buying a car what is the main characteristic that you look for? 
a. Safety  
b. Appearance  
c. Engine (speed)  
d. Cost  
e. Protection to the environment 
f. Car with technology (often with much more info than we need)  

 
2. How often do you change your car? 

a. Less than 3 years  
b. Between 3-5 years 
c. Between 5-7 years  
d. Between 7-12 years  
e. More than 12 years  

 
3. In your opinion, what are the essential hazards that every car should have? 

a. GPS   
b. MP3 player  
c. Fuel gauge  
d. Speedometer   
e. Rpm counter 

 
4. When you drive what distracts you the most? 

a. The other passengers in the car 
b. The other cars 
c. The environment 
d. The GPS light 
e. The displays in the dashboard or in the instrument panel 

 
5. What do you think about the driving experience? 

a. I like driving 
b. I would like to feel safer 
c. I would like to feel a more relaxing experience 
d. I would like to feel a more enjoyable experience 
e. I don’t like driving. I drive my car just to go from one way to 

another, so I would like to do many things in order to be driving 
(talking with the other passengers, looking for the window, …) 
 

6. When something happens in front of you along the road, how do you react 
to inputs? 

a. I feel nervous  
b. I try to warn the other drivers 
c. I can react in stimuli and take the decisions quickly 
d. I like to react in front of adverse situations. It makes me feel amazed 
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e. I calm down and make the things in the proper order: try to avoid 
the danger in order to avoid accidents and, afterwards, warn the 
other drivers with a light signal. 
 

7. In 20 years time what do you think about technology and cars? 
a. Everything has already been invented 
b. Everything will use internet to create a worldwide social network 
c. All the cars will have a navigator and a LCD screen where everything 

will be showed there 
 

8. Is there any interaction between your car and you? 
a. No, the only interaction is that I drive my car  
b. Yes, I try to feel my car as a part of myself 

 
9. What your ideal car should have? I want you to write down the things that 

will make your car the best: 
For example: higher speed, something that informs me about the weather in my 
destination, be able to play with computer games …) 

 
10. Where would you situate in the car the instrument panels (I mean: the km 

counter, the petrol indicator, the rpm counter, the oil indicator …) 
a. Just where it is now (behind the steering wheel) 
b. In a LCD screen next to the steering wheel 
c. In a ―virtual‖ part showed in the front windshield 
d. In a different part in order to interact, not only with the car but also 

with the other passengers  
e. Where?______________________________________________ 

 
11. What idea do you think it is better when we focus on safety and the cars in 

the future? If you have some great idea, please let me know. 
- Warnings from other drivers: warnings about reindeers or ice sheet 

on the road 
- How to drive in weather situation: different driver opinions 
- Traffic conditions from other drivers: interaction between drivers of 

different cars 
- Driving experience: green approach 
- Time to pass the stoplights 
- Sensors to know how the driver is feeling: if he is comfortable or not 
- Know the drivers in front of us: drive and socialize 
- Change the car way of driving depending on the driver position 
- Don’t forget what I am doing: driving (drive experience) 
- KITT: the fantastic car 
- Autopilot technologies 
- Be able to make other activities while driving: Playing computer 

games while driving (drive simulator), Read a book while travelling ... 
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Appendix 5. Timelines 
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60 
 

General timetable 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1906 

Tachometer 

Temperature 

1923 

Key contact 

Speed 

Oil pressure 

Ameter 

1927 

Lightning by 
buttons 

1930 

Copilot drawer 

Lightning and 
wiper by 
buttons 

1938 

Outside 
ventilation 

1947 

Radio display 

Analog clock 

1954 

Air - heating 
regulation 

1955 

SAAB first trip 
computer 

Warning lights 

1959 

Adapted dash 

Ashtray holder 

 

1960 

Military GPS 

1967 

Better dash 
appearance 

1970 

Radio Cassette 

Buttons vs. 
handles 

1977 

First 
holograms 

1980 

First electronic 
clusters in 

luxury vehicles 
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1981 

Digital clock 

Night led’s 

Lighter 

1990 

First sat-nav 
(Accure legent) 

Airbags 

1995 

Cell phones 
popular + GPS 
development 

1999 

Temperature 
control 

CD – RDSI. 

HUD in 
competition 

cars 

2004 

Digital speedometer 

No ―keys‖ 

All-in-one-car sat-nav 

2006 

Steering 
wheel 

buttons. 

HUD in 
commercial 

cars 

2008 

GPS in LCD 
screen 

2010 

Digital 
displays 

2012 

Daihatsu 
holographic 
dashboard 

2020 

Car concepts 

2030 

Robotics 
Artificial 

Intelligence 

2040 

Virtual reality 
in cars 

2018 

3D 
Fraunhofer 
dashboard 
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Speedometer 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2012 

Holographic 
virtual 

speedometer 
on HDD. -  
Daihatsu 

1923 

Km counter 
included. 

Next steering 
wheel. Needle 

mobile 
model– Ford 

Bucket T 

1935 

Circular 
speedometer 

on HDD. 
Needle mobile 
model – Ford 

Model 48 

1940 

Speedometer 
in an 

horizontal line 
on HDD. 
Indicator 

mobile - Ford 
Mercury 8 

1954 

Semicircular 
speedometer 

on HDD. 
Needle mobile 

– Pontiac 
Chieftain 

1930 

Fixed needle 
speedometer. 
Next to the 

steering 
wheel.  

1938 

Square 
speedometer 

on HDD. 
Needle mobile 

– Cadillac 
Lasalle 

1957 

Speedometer 
in an 

horizontal line 
on HDD. 

Needle mobile 
- Ford 

Fairlane 

1958 

Speedometer 
in an 

horizontal line 
occupying all 
the cockpit 

length. 
Needle mobile 
– Chevrolet  

1981 

Light 
speedometer 
for nights. 
Circular on 

HDD. Needle 
mobile - 

Honda Accord 

1987 

Circular 
speedometer 
with km/h 
and mph. 

Central HDD. 
Needle mobile 
-  Mercedes 
Benz E Class 

1970 

Speedometer, 
Tachometer, 
fuel gauge 

printed 
together in 

HDD. Needle 
mobile  

2004 

Digital 
speedometer. 
Only precise 

numbers. 
Next steering 

wheel - 
Honda  

2006 

Head Up 
Displays in 

cars, to show 
speed. -  
Head up 
display 

projectors  

2007 

Analogical 
speedometer 

in HDD in 
luxury cars. 

Digital display 
next steering 
wheel without 

cockpit in 
popular cars.   
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Tachometer (revolution -  counter)

1923 

Circular 
tachometer. 
Next steering 
wheel. Needle 

moving – 
Ford Bucket T 

1935 

Circular 
tachometer. 

Next 
speedometer. 

Needle 
moving – 

Ford Model 48 

1949 

Square 
shaped 

tachometer. 
HDD. Needle 

moving – 
Dodge classic 

1954 

No 
tachometer in 

automatic 
cars. Only 

indication of 
the current 
gear. HDD – 

Mercure 
Monterey 

1955 

Circular Next 
speedometer 

in HDD. 
Colors 

(green/red). 
Needle 

moving–SAAB 

1957 

Circular 
tachometer. 

Next 
speedometer, 
2nd view in 
HDD. Needle 

moving – Ford 
Thunderbird 

1981 

Circular 
tachometer. 
HDD. Lights 
in it for the 

night. Needle 
moving – 

Honda Accord 

2004 

Circular 
tachometer. 
Digital speed 

display, analog 
tachometer 
next to the 

steering 
wheel. - Honda 

2011 

Colored indicator 
of rpm (no 

needles).HDD – 
Renault Altico 

(concept 2006) 

2011 

Graphic 
tachometer. 
Next steering 
wheel. Next 
digital speed 

display- 
Toyota Prius 

2012 

Holographic 
virtual 

tachometer 
on HDD. - 
Daihatsu 

2020 

One number 
display 

tachometer. 
On HDD - 
Chrysler 

2020 

Tachometer 
screen. Choose 
what you need. 

HDD – 
Volkswagen 

EcoRace 
(concept 2005) 

2020 

Vertical 
tachometer 

as the speed. 
- SAAB 

2013 

Square 
tachometer 

and 
speedometer. 
2 needles – 
Ford super 

Chief 
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Km counter 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1923 

Next the 
steering wheel. 

Total km 
counting 
(analog 
number) 

1930 

Total and 
partial km 
counter. 

Alone. Next 
steering 

wheel –Ford T 

1935 

Situated 
inside the 

speedometer.
- Ford Model 

48 

1940 

Some cars have 
total km 

counters, some 
cars both of 

them: total and 
partial. 

1940 

From here all 
the km counter 
are situated in 
the same place 

as the 
speedometer. 

1965 

When 
speedometer is 
an horizontal 

line, km 
counter in 

another hole. – 
Ford 

Thunderbird 

2004 

Digital screen 
with the km 

counter in the 
cockpit. HDD - 

Hyundai  

1981 

Next the steering 
wheel. Total km 
counting (analog 

number) – 
Mercedes Benz E 

2020 

Screen. Choose 
what you need. 

HDD. – 
Volkswagen 

EcoRace 
(concept 2005) 
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Fuel gauge 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1927 

Circular fuel 
gauge. Next 

steering 
wheel. Needle 

moving. – 
Bugatti 
Vintage 

1940 

Square gauge 
without 

numbers, 
only 

indicators (E-
1/2-F). HDD 

in needle 
moving - 
Chevrolet 

1947 

Circular fuel 
gauge, 

sharing with 
T, in HDD. - 

Cadillac 

1955 

Circular fuel 
gauge in 

HDD. Small, 
next 

speedometer 
- SAAB 

1957 

Warning light 
for fuel 

ending in 
HDD. Needle 
moving. – 

Ford Fairlane 
500 

1981 

Lights in 
dashboard for 

the night. 
Needle 

moving fuel 
gauge. – 

Honda Accord 

2004 

Digital screen 
(km that 

remain to end 
the tank) + 

needle 
moving. - 
Hyundai 

2007 

No needle 
moving, just 
block digital 
indicators. 

Next steering 
wheel – 
Citroën 
Picasso 

2020 

Screen. Choose 
what you need. 

HDD. 
Volkswagen 

EcoRace 
(concept 2005)  
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Phone users 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1970 -1980 

First car 
phones 
appear 

1990 

Mobile phone 
boom 

1995-1997 

Mobile phones 
become 
popular 

2003 

In UK it is 
illegal to use 
a handheld 

mobile phone 
while driving. 

2007 

Actual car 
phones. 

Attached to 
the 

dashboard 

2003 

First 
bluetooth in 

car addapters 

2006 

Bluetooth 
handsfree set 

2009 

Mobile phone 
set integrated 

in the car.  

2030 

Remote 
control car 
via mobile 

phone 
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GPS – automotive navigation system 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1973 

US Air force 
decides to 
develop a 
satellite 

navigation 
system. 

1990 

First sat-nav 
system 

appeared. 
Honda Acura 
Legend with 

inertial 
navigation (not 
GPS technology 

available) 

1955 

First 
mechanic trip 

computer- 
SAAB 

1920 

Sat-nav in 
UK. Paper 
and belt.  

1990 

First GPS-
based auto 
navigation 
system. 
Pioner & 

Mitshubishi  

2004 

BMW iDrive.           
Audi device.    

Mercedes COMAND.  
Knob with a LCD 

screen and colors. 
(integrated)   

2012 

Mercedes 
Splitview 
COMAND 

display just in 
front of the 
dashboard.   

1997 

Early Factory 
Navigation 
Systems. 

Included like 
a radio. Ford 

Mondeo.   

2004 

First GPS 
portables, not 
integrated to 

the car.    

2007 

Toyota Prius. 
GPS 

integrated. 
Map, audio, 

heating, 
computer on 

board... 

2020 

Chrysler all in 
one. Digital 

LCD screen of 
the entire 

dashboard. 
Touch screen 
(no buttons)  

2010 

Infinity 
essence. GPS 

navigation 
included in 
HDD. Next 

speedometer. 
Digital image. 

2020 

Renault 
Ondelius. 
Projector 

directly into 
the cockpit.   

2010 

Head up 
display 

technology. 
Applicable at 
the sat-nav 

system.  
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Appendix 6. Axes future casting 

 

 

 

 

 

 

 

 

 

 

 

 

Time  vs. Vital information 
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Time  vs. Technology 
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DIFFICULT 

TRAFFIC 

SITUATION 

DRIVING 

INFORMATION 

EASY 

TRAFFIC 

SITUATION 

SOCIAL 

INFORMATION 

SPORT 

DRIVING 

ECO      

DRIVING 

TOURIST 

DRIVING 

NIGHT 

DRIVING 

TRAFFIC JAM 

DRIVING 

WELL KNOWN 

ROAD  DRIVING 

Necessary info  vs. Traffic situation 
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Appendix 7. Know-how-wow 

      

 

 

             

     NOW    WOW    

 

 
 

- Do not look at the road 
- Too much information 
- Drivers do not always get the information they want to 

get 
- Add new information 
- Drivers want to do other things apart from driving while 

on the road 
- Passengers are annoyed because the driver concentrates 

on driving 
- Passengers distract you 
- Too few information about road conditions 
- We do not have a clue of what will be an exciting feature 

in 10-20 years time  
- Blinded by other headlights 
- Headlights from other cars 

- Synthesize information. Some inputs may have multiple meanings for 
the driver (arrows on the GPS with different colors depending on the 
speed, arrows on the RPS gauge that becomes bigger depending on 
the fuel consumption… 

- Choose the level of autonomy 
- The driver experience is enjoyable also driving in a super crowded 

town 
- Being able to make an own ―playlist‖ of information to be displayed 

while driving, the same I do with the MP3 player. Different 
information for different modes; and the car can learn what I want 
after a few times. 

- Download new features for the car interiors 
- Playlist for driving directions. Depending on your preferences the GPS 

suggest different roads (if you are a tourist, late, night…) 
- Now it is time to go to the gas station 
- Not affected by other’s headlights 
- Highlight the information you need in the current situation 
- Windshield display (led display that can be transparent or not) 
- Elk warning system 
- Full graphical information displayed that can be reconfigured 

HOW 



 
 

Appendix 8. Personas 
 

Marta – 65 years old – retired 
 

Marta is a 65-year-old woman from Luleå. She is married with Johann since she 
was 25 years old. They have 2 daughters who do 
not live in their house. The old daughter, Evelina, 
who is 38 years old, is living in Boden and has 3 
children, she owns her own company and she has 
to work until late in the evening. The young 
daughter, Magritte, is living in Oulu and she is 
finishing her studies.  

Marta used to work as a dressmaker, but now she 
has just retired from working. Marta does not like 
driving, but she has to take the car everyday and 
drive about 36 km in order to pick her 3 grandchildren up from school every day.  

She does not know anything about cars and mechanics, so she does not know what 
to do if her car breaks down in the middle of the road and she is not very keen on 
technology, so she only looks for useful car functions and safety. 

She needs a big car (with a lot of space) in order to be able to carry all the 
children’s stroller, toys and things and to be easy for her to control the 3 children 

when putting them inside the car. Marta is a very calm driver, who does not have 
any confidence in other drivers. She drives without any hurry and trying to avoid 
accidents. What distract the most are the other drivers on the road.  

When Marta wants to travel to Oulu to visit her younger daughter, she prefers to 
take a cheap flight because she does not like to make long trips by car, or if a plane 
is not available, she prefers not to drive and let the car to her husband, Johann. 

 

Ben – 18 years old – student 
 

Ben has just taken the driving license. He is an 18-year- 
old boy from a rich family in Germany. He has his own 
new powerful sports car with the latest and more 
expensive gadgets. He is a student and he is very good 
at sports, especially football.  
He drives very fast and without caring his safe and the 
other cars’ safe because he is not conscious about the 

dangers while driving and he tries to impress his friends.  

He is used to work with the newest technology: i-phone, 
personal computer, etc because he is a spoilt child.  

Ben is an easily influenced boy. When his friends tell him to go faster, or to 
overtake when it is dangerous he just does it without caring about the dangers. He 
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is very impatience and he does not respect the security distance, he is like an 
anxious driver getting very close to the car in front of him.  

What distract him the most is the environment and the other passengers in the car; 
in his case his teenagers, unconscious friends.  

 

Abril – 23 years old – student 
 

Abril is a trendy student girl from Spain. She is 23 years old 
and she loves dressing up in the most fashionable way 
possible. She lives in a flat with other students and she 
comes back home every weekend to visit her family. She 
really likes driving, but she only uses the car during 
weekends to go to the beach or to go out. For this reason she 
is not a car-dependency girl, because during the week she 
uses the public transport.  

She is not very patient and she really loves the sense of 
freedom while driving a car with the music on and sometimes 
she answers the mobile phone while driving. 

She does not know how to park, so she prefers to drive her 
mother’s car because it is smaller and more accessible. She 

does not like to drive around until finding a suitable place to 
park and she really takes care of the car (because it is her 
mother’s one). She is in touch with new technologies.  

 

Maria – 33 years old – doctor 
 

Maria works as a doctor in an important hospital near Alps 
in France. She is 33 years old, she is married with Pierre, 
who works in the same hospital as her as a surgeon, and 
she has no children at the moment. She drives the car to 
work about an hour and a half per day and she tries to go 
with her husband on the way to work. She is a car-
dependent because the public transport near the area she 
lives is not suitable for her difficult timetables. As she is a 
doctor, she sometimes has to drive being on duty and 
without sleeping for many hours and it is important not to 
fall asleep. 

In her free time he loves going to the mountain, climbing, 
skiing or just hiking.  

She has a big 4x4 car in order to make excursions to the mountain. She needs a 
good car with much space for keeping all the stuff that she has to bring with her 
and she needs a GPS to situate the place in the mountain that she wants to arrive 
to.   
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As she likes the landscape and the nature, she really takes care of the environment 
trying to recycle whenever it is possible, and she takes care of her car giving it a 
totally practical usage.  

 

Boris – 37 years old – businessman 

 
Boris is a 37-year-old businessman who lives in New 
York. He is the chief of an important multinational 
company and he is used to travel a lot. He lives alone 
in a big flat and he is going out with a girl named 
Charlotte. Boris is from France and he takes his 
professional life so seriously, but not his personal one. 
Instead of moving around the city with public transport 
he prefers to drive all the way to work because he likes 
driving his smart, black car. He lives for working and 
he takes the car as a mobile office. He needs to keep in 
touch with his customers and bosses every minute, and he has a car-dependency 
for going to work and for working while driving. He is always looking for the newest 
tools that allow him to make more things while driving, and he is a 
technologyaholic. He is very analytic and he wants a safe, smart, serious and 
expensive car. He likes to change his car very often.  
 

 
Fredrick – 42 years old – teacher 
 

Fredrick is a 42 year-old-man from Stockholm. He works as 
a teacher in a primary school (with children who are 6 years 
old). He is married with Åsa, who is much younger than him. 
They have two little children, two boys of 5 and 3 years old. 
They live in a small house in the suburbs of the city centre. 
Fredrik is a very serious man with a good sense of humor 
and what he appreciates more of his car is the safety.  
 
Fredrick is always in a good mood because he loves his wife 
and his children. He loves taking care of his car and keeping 
it clean and tidy, as well as try to drive it in the most economical way as possible. 
He takes care about the fuel’s consume and he always argues with Åsa because she 

does not take care of the car and she does not pay any attention to the speed or to 
the car fatigue. Fredrick uses his car to go to the metro station which is about 
twenty minutes from his house and parks the car in the car park. Afterwards, he 
goes to work and when he has finished his work he comes back home taking the 
car out the car park next to the station. On the weekends, Fredrick and his family 
usually go to the countryside or to visit some friends or family who live in the south 
of Sweden. As in the weekends the children spend some hours inside the car it is 
important for Fredrick to educate his sons while driving and to work on prevention 
in order to avoid car accidents. Fredrick tries to pay attention to the road, but this 
is not always possible because children often annoy him.  
 

74




