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How will the complexity of autonomous systems affect the drivers?

Information overload 
& Cognitive

Redefining the truck 
user role

Physical ergonomics

Having been looking in to the subject of future truck 
interior environment, the first intention was to be 
inspired of the extreme environment of long haul-
age truck driving and improving the user needs. By 
looking in to the human factors in truck interiors. I 
wanted to show the benefits of the truck architecture 
possibilities and recreate it for a new future truck 
user.

By using the main design tools like design research, 
sketching, full scale projection and quick user test-
ing I could get a quick look into the complex are of 
current truck driver environment and proceed with 
developing it further.

The final result is a semi autonomous truck interior 
that is suited for a new type of future driver. The 
interior is focused on the user needs and tasks such 
as; autonomous management of logistics, operating 
routes with other truck drivers and units, enjoying 
spare time while not driving and also the possibility 
to actively taking over the control manually in case of 
emergency. 

By separating and dividing the truck interior in dif-
ferent divisions and user modes, such as Operational, 
Tactical and Strategic, that divides the specific func-
tions above, the architecture can maintain a clear 
separation between work and leisure for the driver 
when he or she is driving or not. This way the driver 
could easily switch between the modes to reduce the 
cognitive impact of increasing future  information 
cognitive impact, without losing the sense of control 
and create a safe and comfortable work environment 
for her self. 

The concept is based on the knowledge of a flexible 
future context that is facing the automotive industry 
by reducing ergonomic impact for the drivers and 
improving it further through the flexibility to switch 
between modes.
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Drive Work RestSupervise

Commercial truck interior, long haul. 
Personal driver interior space for a future truck driver scenario. 
Digitalized and Autonomous.

“ High alert active supervision”
High alert supervising instead of active 
driving. Like professional pilots and nuclear 
factory security operators.

The Long haul trucks are essential to global logistics and their numbers are growing 
due to globalization. The commercial long haul truck interior is one of the toughest 
and extreme driver environments besides a sports car or an air plane. Besides the 
solitude, ergonomic difficulties and long working hours, the truck interior has a 
complex architecture and tough requirements to full fill. New aspects of future 
technologies are evolving and is changing both the role of the truck driver and truck 
interior architecture. 

Trucks of today are primarily driven by people. On the basis of current technical 
trends, it is likely that trucks of the future will be primarily driven by the technology 
itself (that is, self-driving, or [partially] autonomous).

Self-driving vehicles offer the promise of significant benefits to society, but raise 
several challenges. Research finds that the social benefits of autonomous vehicles — 
including decreased crashes, increased mobility and increases in fuel economy — will 
outweigh the likely disadvantages and is likely to become a big part of the vehicle 
industry in 5-20 years*

The technology has been existing for a long time and we can for certain speculate 
that we will see and experience more autonomous technology take effect in how 
commercial vehicles will operate in a near future. How can we imagine it to take affect 
in a positive way for the role of the driver and Scania truck interiors when driving is 
not the main aspect anymore? 

As advanced automation technologies are introduced, the role of the driver changes 
from “driving” to “supervising”.

How will Scanias brand identity shape their vision of a autonomous interior 
differently from others? It is therefore interesting to explore on how atomization and 
digitalization will effect on the design of driver environments in the future of long 
haul truck interiors.

Scania has a strong brand identity and is well known for its durability and quality in 
their commercial vehicles. The mixture of design, usability and very high technology 
is an aspect that I find interesting in the field of Scanias commercial vehicles and 
specially in interior design. 

Even though the interior design of todays trucks are packed with high-tech solutions, 
there are still great opportunities to design it for the better. Scania and truck interiors 
have come a long way, but there are more that could be improved and designed 
around the user and push the brand towards a upcoming future perspective of 
autonomous trucks.
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My name is Arash Karimi and after being studying 
and working for a couple of years now, I am glad 
and excited to have reached this far in my design 
development. For taking the step into transportation 
design field I have been aware of the challenges facing 
ahead. But by going through a tough, highly passionate 
and  competitive field of design, I have learned the 
values, strengths and weaknesses in my own process. 
By this way I have gained a lot and come out much 
stronger as a designer.

There is a value in creating value, whether it is for the 
people going about their everyday lives, or whether it is 
for the organisations wanting to transform the society 
through their products and services. This value
Is an experience that we can create through human 
centred design and sustainable methods through the 
help of the creative design process.

By using transportation design process of visions 
and mixing it with product design process. We can 
allow for alternative and radical strategies and give 
space for innovation. By using the users expertise and 
insights we can speculate on the future of a particular 
product or service with the point of questioning. These 
speculations are then validated through a process of 
visioning future societies and technologies that can 
provide the users with a relation and created vision for 
aligning them to a specific goal or vision.

Methods for understanding who we are designing 
for and why things are the way they are the core of 
innovation. By potentially valuable insights through 
human centred design research, we can develop an 
understanding for how to change it. 

Hello
Yolo!

Personal motivation & 
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Goals & ambitions

By spending my last time for a final university 
project, I would like to further develop my skills 
within the field of design. By going through the 
design development process stages, I would hope to 
improve my design skills more and come closer to 
the “real” world working process. I have therefore 
chosen to focus on the design aspect with this 
project and less in technical restraints. I like to set 
the goals in a standard that the end result has a 
good design value.

I hope to use my developed skills and my 
background as a product designer for project 
management, quick techniques for designing and 
analysing design values. 

My aspiration of this degree project is to create a 
design solution where people want to imagine a 
future transportation section that is highly active 
and aspirational for those who use it and those who 
value it the most, the drivers and the brand Scania.

By creating and imagining the future, I hope to 
develop a design that is surrounded around the idea 
of the driver that is active, positive and highly alive 
in its field. This way I can show the positive effects 
and strengths of automated solutions both for the 
brand Scania, and the future truck user. 

By allowing the design process of exploring the idea 
within autonomous vehicle interiors, visualizing 
and analysing the field by brand analysis by 2D and 
3D metods,design research and user evaluations,  I 
hope to aim and resolve and come closer to my goal 
of a future aspirational autonomous truck interior. 
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The main goal is that the concept should fulfill the 
vision in a semi- autonomous trucking future for a 
new generation drivers by improving their working 
conditions such as better driver ergonomics, social 
integration and connection to other colleagues and 
set the possibility to effect cognitive information 
overload. The vision is to create a interior where the 
driver feels actively involved in a future automated 
scenario.

The vision is to have a interior where the driver is 
the main part and the starting point for all technical 
solution and design. Where brand and user is tightly 
incorporated together in to the design. 

By considering the multi- modal driver still as the 
main coordinator in a automated world, the concept 
should achieve the future complex needs of highly 
complicated scenario of fast and dynamic roads, 
future logistics and multi- modal coordinations. 

As I combine all the technologies of virtual reality, 
smart surrounding systems with the advantages of a 
autonomous technology, I hope to set a new interior 
architecture with better driver visibility, dynamic 
ergonomic seating and new operational architecture 
divisions. This will be a recipe of  creating a more 
efficient, smart and wellbeing interior concept for 
Scania.



Levels of Automation, Parasuraman, Sheridan & Wickens (2000)

10. The automation decides everything, acts autonomously, ignoring the human. 
9. The automation informs the human only if it, the robot, decides to 
8. The automation informs the human only if asked 
7. The automation executes automatically, then necessarily informs the human 
6. The automation allows the human a restricted time to veto before automatic execution 
5. The automation executes that suggestion if the human approves 
4. The automation suggests one alternative 
3. The automation narrows the selection down to a few options 
2. The automation offers a complete set of decision/action alternatives 
1. The automation offers no assistance: the human must make all decisions and actions

To drive or not to drive - that’s not the question
Automation philosophy

03 Research

A Report by the Conference Board of Canada 
maintains, when it comes to automated vehicles 
(AVs), it’s not a matter of “if ”, but of “when”. And, 
as they roll out, AVs will be part both the public 
and private sector.

In 2014, IHS Automotive released “Emerging 
Technologies: Autonomous Cars – Not If, But 
When”, a study projecting a global total of “nearly 
54 million” self-driving cars by 2035, and predict-
ing that “nearly all of the vehicles in use are likely 
to be self-driving cars or self-driving commercial 
vehicles sometime after 2050.

“Driverless car” evokes a science fiction-like image 
of entering a destination on a dashboard keypad and 
sitting back to read an electronic book while being 
whisked along the highway, vehicle automation 
technologies with that level of functionality are not 
yet mass-market ready. It will be many years before 
cars capable of what the National Highway Traffic 
Safety Administration (NHTSA) calls “full self 
driving automation” are in widespread use.

The issue of liability invariably gets raised in policy 

discussions regarding autonomous vehicles. This 
is eminently sensible. When autonomous vehicles 
become involved in accidents, resolving the 
question of fault will indeed require considering 
novel and in some cases challenging questions.

Even if autonomous vehicles are ready for the road 
by 2025, it is highly unlikely they would be legal 
to operate without a backup driver sitting in the 
cab. The industry will still need a full complement 
of licensed and experienced drivers to make 
sure trucks get where they are going safely and 
efficiently.

But yes, we can agree to an extend that the change 
will occur, but there is one important aspect that 
is missing in the discussion and that is How. The 
level of automation and autonomous technology 
is much more diverse and broader than a single 

function - to drive or not to drive.

Going from simple functions as driver assistance 
to bigger scales and complex systems in different 
levels of autonomy with vehicle and driver - 
vehicle interactions. The technology is there, 
but how will it be used and for what? The smart 
phone isn’t smart by itself, it has a function but 
to what use is the function when its not held in a 
users hand.

“Like it or not, the robots are 
slowly taking over a driver’s 
chores”
1958 article in Popular Science about Auto-Pilot.



Due to the subject of increasing automation within 
the industries. With a step into centralizing the 
work task somewhere else, the process can be 
monitored digitally and manually controlled if 
needed. The risk of during so will express boredom 
due to everything being automated and a feel of 
disconnection from the environment where the 
work is carried out. 

The gap between machine and control room 
can be breached with introducing other tangible 
aspects within the autonomous systems and work 
therefore more closely and actively as a team.

There are three levels of vehicle control; 
operational, tactical, and strategic (Lee & Strayer, 
2004). 

VS.

!

Adaptation of Michon (1985) showing three levels of vehicle 
control: Operational, Tactical & strategic. With Operational 
and Tactical actions under Autonomous (vehicle) Control
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Autonomous trucks rely on artificial intelligence 
to keep them under control. That artificial 
intelligence is the result of human computer 
programmers tasked with the monumental job 
of accounting for an untold number of different 
scenarios that the autonomous vehicle's artificial 
intelligence might have to account for.

Truck News (2014) points out the very real 
possibility of artificial intelligence programmers 
having to decide on the lesser of two evils in an 
accident scenario. In other words, if an accident 
begins to unfold in front of an autonomous truck, 
how the truck responds might be a matter of the 
computer choosing the option that is likely to 
injure or kill the fewest number of people. How 
would you like to be a computer programmer who 
has to make that choice?
It is this ethical dilemma that leads some to 
wonder whether the right direction is the 
autonomous vehicle or its safer alternative, a 
network of connected vehicles. 

The connected vehicle concept seems a better way 
to go if the goal is to eventually make all vehicles 
completely driverless.

Under the connected vehicle concept, all cars and 
trucks on the road would be semi-autonomous 
to some degree. Nevertheless, vehicles would 
be exchanging data with others on the road as 
they travel. This is  advantageous inasmuch as 
all the vehicles in a particular grouping can react 
to potentially dangerous situations uniformly 
rather than one autonomous vehicle having to 
choose the path of least destruction. If we settle 
for the autonomous vehicle scenario, we could 
see commercial vehicles on the road by 2035. If 
we elect to go the connected vehicle route, it will 
be decades before we are ready for widespread 
adoption.

Autonomous vs. Connected03 Research
The level of automations

The operational level of control includes actions 
as braking and acceleration. On the tactical level, 
there are things such as changing lanes, negotiating 
traffic solutions, taking turns, etc. The Strategic level 
of operating the vehicle includes all the planning 
activities. 

A review of current technological trends suggests 
that technology development is currently very much 
towards autonomous control at the operational and 
tactical level within the 20 years. 



Uber has discussed offering delivery services to on-
demand companies that bring food, packages, clothing 
and other things to people, according to sources familiar 
with talks.

Swarm intelligence & smart logistics

The AI scientist Rodney Brook created the first 
commercially successful robot for the home – an 
autonomous vacuum cleaner called Roomba. Big Dog, 
made by Boston Dynamics, was one of the first robot 
built to serve as a robotic pack animal in terrain too 
rough for conventional vehicles. 

In November 2008, a small feature appeared on 
the new Apple iPhone – a Google app with speech 
recognition. In 2011, IBM’s Watson took on the 
human brain on US quiz show Jeopardy. Watson 
trounced its opposition – the two best performers of 
all time on the show. The victory went viral.
Rollo Carpenter, creator of Clever bot says we are 
a long way from having the computing power or 
developing the algorithms needed to achieve full 
artificial intelligence, but believes it will come in the 
next few decades.

“We cannot quite know what will happen if a machine 
exceeds our own intelligence, so we can’t know if 
we’ll be infinitely helped by it, or ignored by it and 
sidelined, or conceivably destroyed by it,” he says. But 
he is betting that A I is going to be a positive force. 
(bbc.co.uk ,2015)

Autostore robots are powered by batteries and operate 
Autonomously. Each robot operates with a high speed on a large storage grid and receive 
their orders wireless from a control central. They pick, deliver and refill the grid with goods in 
optimized and efficient way. It is therefore also “greener” in its operations. (Swisslogs.com)

“The promise of intelligence”

Researchers at the Fraunhofer Institute of Material 
flow and Logistics IML in Dortmund, Germany 
are working on swarm intelligence as a means 
of improving the flow of goods in warehouse 
environments. In the future, transport systems like 
these would be able to perform storage logistics 
and material handling solutions autonomously 
and more optimized. (Dematic.de, Fraunhofer.de) 
Autostore robots are powered by batteries and 
operate 
Autonomously. Each robot operates with a high 
speed on a large storage grid and receive their 
orders wireless from a control central. They pick, 
deliver and refill the grid with goods in optimized 
and efficient way. It is therefore also “greener” in 
its operations. (Swisslogs.com)
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In 2020 the EU population is expected to increase to 496 million and to remain approximately stable into 
2030. Gross Domestic Product  per capita for the EU is expected to increase by about 50% in 2030 and car 
ownership will increase from 483 vehicles per 1000 people in 2005 to 553/1000 in 2020 and 594 in 2030.

Half of the long haul 
storages are half 

empty

50%

New logistics aspects
Online retailers including Amazon.com 
and Google are developing drones to push 
into the delivery business, companies are 
contemplating new solutions, such as making 
deliveries to the trunk of a customer’s parked 
car.

Robots will be used outdoors at shipyards, 
ports and airports to automatize movement 
of pallets and swap containers. 

On roads, more advanced assistance systems will 
be enhanced to ensure vehicles stay in certain 
lanes, obey speed limits and eventually automate 
functions like overtaking and leaving a highway, 
while semi-automatic trucks will develop from 
being able to drive parts of a journey themselves 
before driverless trucks become reality. The DHL 
study envisaged more “futuristic” solutions such as 
self-driving parcels.

Automation will improve road safety and fuel 
efficiency and increase the economics of the 
logistics chain. (Bloomberg, dec 2014)

03
Future logistics & new logistic factors

E - commerce
The vast increase of internet shopping is 
creating a faster and more frequent demand 
on todays logistic systems. 

Adding pressure on current distributions. The 
e-commerse demands a more flexible and smarter 
connected distribution flow from dock to door 
than we have today. 



Smart highways -
Super lanes & dynamic roads

It may seem hard to imagine, but in the 
future, there's likely to be even more traffic 
on the roads than today. Globally, vehicle 
volumes on roads are growing, and at the 
same time, many people are moving around 
more often: The International Transport 
Forum says by 2050 "passenger mobility" 
will be three to four times higher than it is 
currently.

How will we cope? According to a new 
report, we'll apply a range of technologies, 
from wireless charging of electric vehicles 
to fully synchronized traffic signalling. The 
study, from the Arup engineering group, says 
roadways are set for a big-time overhaul

There’s even more people to cater to than 
today, with all the implications for resources 
that entails, and surveillance is pervasive. 
On the other, the transport system is more 
integrated, intelligent and flexible (Arup 
Foresight + Research + Innovation,2013).

Electric Priority Lane
Induction charging offers electric cars the 
possibility to charge themselves while driving. 
Electric priority lanes stimulate sustainable 
transportation.

Dynamic Lines
Road deck markings can be flexibly adjusted, to 
show a continuous line or a dotted line. Dynamic 
traffic control, adjustable depending on the 
situation. Dynamic Lines contribute to capacity 
management. 

Interactive light
Interactive lighting is controlled by sensors: it only 
turns on when traffic approaches. It is a sustainable 
and cost-saving alternative to continuous lighting. 
Interactive lighting can also provide speed 
guidance.

AIM - Autonomous Intersection Management
AIM is a scalable, safe, and efficient multiagent 
framework for managing autonomous vehicles at 
intersections.

1

1

3

4

2

2

“Although vehicles and technology have advanced dramatically over 
the past 40 years, roadways have arguably failed to evolve at the same 
rapid pace, especially from the user perspective.” 

The pilot of the Smart Highway by artist Daan Roosegaarde and construction company Heijmans. The project is part of the 
‘N329- Road of the Future’ in Oss, the Netherlands. Https://www.studioroosegaarde.net/project/smart-highway/

3

4

Future roads 
03



VS.

Long distance Short and dynamic

Redefining long haulage distribution

By dividing the long haul routes into  
smaller route sections, the driver would be 
able to drive in a more efficient and flexible 
way. This way the connection between the 
long distance driving and inner city areas 
could be better connected as well.  A driver 
could have shorter distances and connect 
to other  driver routes for transferring the 
cargo further. This system would create a 
better transportation flow of cargos and the 
outcome of the driving divisions can reduce 

03
New ways of long haul distribution

a lot of the stress caused by current driving 
situation. Solitude and fatigue can be out of 
the equation and provide a much more ergo-
nomic and long lasting driver environment. 
By dividing the routes, the driver solitude 
caused by long transport distances and fam-
ily disconnection and delivery stress can be 
reduced.

The environment and fuel efficiency can be 
reduced as well with a more efficient logistics 
connection to the cities.
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Future information overload & safety of internet 
of things

While systems advance in the 
future, the overload of informa-
tion increases further. The main 
operator behind these systems are 
usually human beings. The hu-
man brain is a complex machin-
ery, but when put in situations 
of stress it could cause damage 
to itself or others. But machines 
are not bulletproof either. The 
increase of autonomous or semi 
autonomous machines and sys-
tems are hugely beneficial for the 
work overload. But these ma-
chines, even though smart, could 
cause serious miscalculations 
and calculate situations wrongly. 
When the machine fails the hu-
man factor need to take over and 
vice versa. 

When more and more systems 
are getting computerized and 
smart, the risk for safety issues 
like hacking and remote control-
ling, highjacking systems, will 
become evident.  The risk factor 
of outer attack to a system can 
cause serious damages to others. 
These safety issues are for the 

most saved by active operators 
behind the systems that they are 
operating. Their role for providing 
safety, operating and monitor-
ing these systems are crucial in a 
world of smart products. 
There are already fully operational 
autonomous vehicles in the mine 
factories and shipping harbours. 
These AVs are operating in a spe-
cific closed areas and monitored 
by humans behind a computer 
screen. These areas are strictly 
controlled and often organized so 
no outer factor can affect the AVs 
routes. 

Within the near future there is 
possibilities to apply AVs into the 
streets of the city areas, but these 
areas, like the mining or harbour 
areas are controlled. Providing the 
safety it needs for operating. The 
long haul routes are often more 
flexible and uncalculated, the high 
risk of outer hacking attacks and 
sudden risk of outer impact of 
routes, need to have a driver in 
hands in all time. To prevent and 
stop the accident, when during an 
sudden attack. *Krupenia 2012



Platooning with multiple drivers 

During a platoon one lead vehicle piloted by a 
driver and a second trailing vehicle with a driver 
seated behind the wheel in case he needs to take 
control. The second vehicle would have a video 
display with a camera feed of road conditions in 
front of the lead vehicle. By platooning like this 
would create a huge benefit in fuel efficiency.

The first truck gets better efficiency because or 
reduced wind drag behind the trailer, and the 
second truck gets better draft behind the first 
truck. 

03
Future roads 

Platooning & efficiency of team driving



Transport complexity from a driver 
perspective is that ‘future’ truck drivers 
will find themselves working in an 
environment with significantly more 
traffic.

Future traffic scenarios are envisaged 
to include a traffic environment that is 
high to very high in density (around 
1250-1750 vehicles per hour), and with 
minimal vehicle separation (to sub-
second separation). Further, a connected 
environment including vehicle-to-
vehicle communication and vehicle-
to-infrastructure communication is 
assumed.

Consider that current estimates expect 
a 30% increase in traffic density in 2030 
compared to 2010 levels. A key challenge 
for the transport industry as a whole, 
is how to cater for this increased traffic 
density and at the same time maintain 
reasonable levels of throughput.

The developments within Intelligent 

Future scenario - the complexity of internet of 

Transport Systems Dynamic Lane 
Control is one example (with three lanes 
into the city in the morning, and one 
lane out which reverses to three lanes 
out an done in during the afternoon). 
The complexity of dynamic lanes and 
dynamic routing is not just lanes that 
may or may not be available during 
certain times, but whole roads. 

The implementation of these kinds of 
solutions mean that from day to day a 
driver may not know which roads would 
be available for use, but also which 
speeds and which lanes to use. The 
future driver will be in a more complex 
traffic environment than today. The 
availability of different roads changes 
to support more efficient traffic flow 
for the whole traffic network. One 
the vehicle side, advancing sensors 
and vehicle-to-vehicle, vehicle-to-
infrastructure, and infrastructure-to-
vehicle communication enables vehicles 
to drive faster and with less separation 
(laterally and longitudinally). 

Sm
ar

t

Complexity

The sm
arter it 

gets, m
ore complexity follows

From a driver perspective, the ability to operate a fully manual vehicle in these kinds of conditions described above will 
be difficult, or impossible (or legislated against). Autonomous in-vehicle systems provide an opportunity for the driver to 
survive in the highly complex traffic environment of the future (Krupenia, 2013).  

Faster speeds High traffic 
density

Info overload

ConnectivityDedicated lanes Multiple modules
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According to the report, published in this week’s Annals of 
Internal Medicine, more than half of the average person’s 
waking hours are spent sitting: watching television, working 
at a computer, commuting, or doing other physically inactive 
pursuits. But all that sitting could be sending us to an early 
grave—even those folks who exercise up to an hour a day, say 
the Canadian researchers who did the study.

Truck drivers has the highest rate of  sedentary hazards 
within their profession. A new study about the health hazards 
of sitting too much (or what researchers call sedentary behav-
iour). 

http://www.health.harvard.edu/blog/much-sitting-linked-heart-disease-diabetes-
premature-death-201501227618
Krupenia. 2012 Scania. Julie Corliss, Executive Editor, Harvard Heart 

Letter, 2015

By standing 3 hours per day can reduce 144 
calories per day. About 3.6 kilo fat per year.

3.6kg

Burned fat per year by standing
Solitude and long haulage travel

27%

Solitude and loneliness
27% of US truck driver feel lonely and de-
pressed caused by the long hours of long 
haulage truck driving.

Accordingly to a research study by US National Library of 
Medicine National Institute of Health from 2012, truck driv-
ers has the largest and growing occupational risk for a range 
of health-induced conditions. 

This includes mental health and psychiatric disorders due 
to high occupational stress and long runt static work load. 
The cognitive impact of the social aspect is a second growing 
issue beside physical ergonomic risk factors. Long time away 
from families and home causes additional stress for the driv-
ers. Causing domestic problems and solitude while driving

The high occupational stress can be a future risk zone, even 
due to smart systems like autonomous or semi autonomous 
systems and smart highways. The information overload of 
these new inputs could cause a growing risk to the drivers 
cognitive pressure.*

03
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HEART DISEASE Muscles burn 
less fat and blood flows more slug-
gishly during a long sit, allowing 
fatty acids to more easily clog the 
heart. Prolonged sitting has been 
linked to high blood pressure and 
elevated cholesterol, and people 
with the most sedentary time are 
more than twice as likely to have 
cardiovascular disease than those 
with the least.

OVER PRODUCTIVE PANCREAS 
The pancreas produces insulin, a 
hormone that carries glucose to 
cells for energy. But cells in idle 
muscles don’t respond as readily to 
insulin, so the pancreas produces 
more and more, which can lead to 
diabetes and other diseases. A 2011 
study found a decline in insulin 
response after just one day of pro-
longed sitting.

COLON CANCER Studies have 
linked sitting to a greater risk for 
colon, breast and endometrial 
cancers.

Bonnie Berkowitz and Patterson 
Clark, washington post. 2014

Problem areas caused by sedentary seating behaviour

FOGGY BRAIN Moving mus-
cles pump fresh blood and oxygen 
through the brain and trigger the re-
lease of all sorts of brain- and mood-
enhancing chemicals. When we are 
sedentary for a long time, everything 
slows, including brain function. 
STRAINED NECK If most of your 
sitting occurs at a desk at work, cran-
ing your neck forward toward a key-
board or tilting your head to cradle 
a phone while typing can strain the 
cervical vertebrae and lead to perma-
nent imbalances. 

SORE SHOULDERS AND BACK The 
neck doesn’t slouch alone. Slumping 
forward overextends shoulder and 
back muscles as well, particularly the 
trapezius, which connects the neck 
and shoulders.*
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Upper-body weight rests entirely on the ischial tuberosity (sitting bones) instead of 
being distributed along the arch of the spine.

DISK DAMAGE People who sit more are at greater 
risk for herniated lumbar disks. 

MUSHY ABS When you stand, move or even sit up 
straight, abdominal muscles keep you upright. But 
when you slump in a chair, they go unused. Tight 
back muscles and wimpy abs form can exaggerate the 
spine’s natural arch, a condition called hyper lordosis, 
or swayback. 

TIGHT HIPS Flexible hips help keep you balanced, 
but chronic sitters so rarely extend the hip flexor 
muscles in front that they become short and tight, 
limiting range of motion and stride length. 

LIMP GLUTES Sitting requires your glutes to do 
absolutely nothing, and they get used to it. Soft glutes 
hurt the stability.

SOFT BONES Weight-bearing activities such as 
walking and running stimulate hip and lower-body 
bones to grow thicker, denser and stronger.*

POOR CIRCULATION IN LEGS Sitting for long periods 
of time slows blood circulation, which causes fluid to pool 
in the legs.

*Tal Amasay, biomechanist at Barry University’s Department of Sport and Exercise Sciences. 2014

*Https://www.washingtonpost.com/apps/g/page/national/the-health-hazards-of-sitting/750/
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Virtual reality can create a safer driver environment when used 
for instance to enhance the drivers perceptional abilities.

Virtual Reality goggles consists of a head set with two 
individual screens showing a stereoscopic view to the user 
in order to create a 3D effect. The Head set is equipped with 
sensors so that the device can determine in which direction 
you are looking and from where you are looking at something 
and what the environment looks like that you are standing in. 

Oculus Rift
Soldier in a tank wearing Oculus headset Wearing a 
virtual-reality headset is a new experience for soldiers. 
The virtual-reality Oculus Rift headset has been put to 
use by the Norwegian army - helping soldiers to drive 
tanks.

By mounting cameras on the outside of the tank, 
soldiers were able to create a 360-degree feed to the 
Oculus headset, worn by the driver.

Gesture control 
Googles Soli technology is a precise gesture control, 
it shows fine motor skills, such as pinching the thumb 
and index finger, or rubbing them together at different 
speeds, could be used to control all sorts of things 
without actually touching them.

Hololens Microsoft - Projects directly into the eyes of the user 
is another way of creating a visible image. Projectors projects 
images into in this case both the eyes and here the virtual 
objects are supposed to blend in with the real world. The eye 
movement and the movement and position of the head has to 
be tracked so that the images that are to be projected can be 
that in the correct way. 

The goggles are also mapping the environment so that they 
know what it looks like and they can put 3D elements into it 
that looks realistic. With the Hololens you can also use many 
different ways of interacting with them for instance with 
gestures, natural language and use your own gaze.

Hakanaï is a digital solo performance from Adrien M / 
Claire B that made its debuted in 2015. The choreographed 
performance installation combines video projection mapping, 
CGI, and sensors to dynamically respond to the movements 
and proximity of its performer. Its visuals and sounds are 
generated and animated live, offering a unique performance 

3D projected holograms

360
View

Immersive 360 degree video

F-35 helmet
The helmet works with cameras mounted outside the air 
plane, allowing the pilot to have complete vision.

03
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Research conclusions

After considering the research, 
we can by far conclude that 
the future is going to be very 
interesting and highly positive. By 
automated solutions we will find 
new challenges and bring more 
efficiency and complexity in the 
calculation. 

Even though truck drivers and 
man to machine interior will be 
reduced, the man behind the 
machine will still be very important 
in the management and strategic 
operation of long haul trucks. This 
was one surprisingly element in my 
research. Most of the discussions so 
far has been to reduce the drivers 
role in vehicle operations but the 
shift and perspective have been 
wrong. 

Scanias conclusion and vision is 
on the contrary inclusive when it 
comes to man to vehicle operations. 
And we can still see a strong driver 
behind the machine, if not even 
more useful than today, an almost 
new role is emerging, and that 
similar as a pilot.

By 2035 a shift will change, 
not only for vehicles, but 
whole infrastructures and for 
cites. Increasingly city growth, 
digitalization in logistics and 
smarter machines will not only 
make it complex to handle, but 
also change static operations to a 
more flexible and high paste control 
management. 

Driving in 2035
“A transition period”
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For a closer look into already made interior concepts 
we can see a trend of autonomous truck environments. 
The main characters of the overall concepts are good 
and optimistic. The visions are premium with high 
quality interiors and they give room for a more casual 
approach to the driving environment. In this way they 
are including the driver into the cabin and creating 
a pleasant atmosphere and creating a comfortable 
atmosphere.

But most of the visions are solemnly excluding the fact 
of the drivers role and impact it has on the architecture. 
Giving him or her a passive role in the cabin in form of 
a tablet or a comfortable chair creates a not so realistic 
aspect of safety, perceived engagement of the driver and 
drivers need. In this way the interiors are excluding and 
creating a passenger role of the driver rather than an 
active enganger.  

Considering future scenarios and the complexity ahead in 
combinations of Scanias “driver first” philosophy,  the interiors 
have to adapt around the drivers more actively. This is a clear 
separation from most of the competitors visions.
Volvo Trucks’ long-haul product marketing manager. Spence 
says Volvo will continue to focus on its core objectives of safety, 
uptime, fuel efficiency and driver productivity when designing 
new interiors. 

04 Analysis
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The F-35 cockpit (5) was designer to be comfortable 
and very user friendly for the pilot. Around 100 
switches and dials were removed from side panels 
and placed on the glass display as icons. 

I looked into 3 major brands and tried to define where 
Scania stands accordingly to the competitors. 

1. Mercedes autonomous truck concept and Daimler 
functional concept (2014-2015) have good premium feel 
in detailing and material choices, but focusing on the 
driver as a passenger more than a active worker. 
It has more of a lounge feeling.

The Wallmark concept (2012) and Volvo vision 2020 
concept (3 and 4) has similar characteristics as the 
Daimler. But these seem to be more derived from the 
users rather than technology itself. 

These concept have a connection still towards active 
driving, but one could question if the driving area has been 
fully developed to a new direction than just a driver area 
with an ipad.

04
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The three key roles of the driver in a future scenario, 
Strategic Planning, Monitoring and Supervision, and 
supporting system Resilience. 

With the improved safety the driver can optimise 
the time on the road by handling other important 
logistical tasks, from logging to routing. The technology 
contributes to improved safety and efficiency, while 
allowing for improved communication through 
connectivity and integration. The term “logistic 
managers “ are more suitable than active drivers.

With the increase of autonomy and connectivity in 

The super-visor

The human brain is still the 
best computer money can 
buy 
*CEO Martin Daum.
Daimler Trucks North America. "

"

cars and transportation systems, the threat of cyber 
attacks and hacks of these systems will be at high 
risk. Therefore the security aspect of having a main 
operator inside the vehicle would still be an important 
aspect for safety in case of an attack or a theft. In case 
of bigger threats of cyber security attacks, the driver 
could prevent a possible event and regain the control 
of the vehicle. 

(Automotive Cyber Security, IET - Institute of 
Engineering and technology 2014)

An autonomous commercial truck is not a driverless 
truck. We think this point is very important and, since 
highly trained CDL drivers will remain in our trucks, we 
are inspired to also create the best possible experience for 
them. We not only want the driver in the truck, we want 

*Source: Daimler Freightliner, The freightliner Inspiration Truck - first licensed autonomous commercial 
vehicle operation on open public highways. U.S 2015

to be the driver’s partner in improving safety and fuel 
efficiency while they are on the road.

“Your next generation colleague”
Scania Automation Philosophy 
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E-commerce has increased city deliverance fast during the 
latest years. This has created a low efficiency in city delivery 
transportation. To create a better efficiency, the logistics 
of rural to city transportation have to be optimized and 
smarter. 80% of time pent during transport of goods are 
in traffic queues, this is because of high increase of instant 
e-commerce demand and low collaboration between vehicle 
logistics.  Today there is no connection between larger long 
haulage vehicles and smaller transportation vehicles. In the 
future there will be a better vehicle to vehicle connectivity 
that could provide a better flow of the logistic scenario. 

Big data and transport logistics could be able to operate 
much safer and more efficient. The driver could operate 
a large to bigger fleets of smaller vehicle units remotely 
and during real time monitoring. He or She could manage 
and upgrade different vehicles during different scenarios 
during the trip for optimal solutions. This way the driver 
could work with modular concepts during live action. And 
optimize the logistic system with vehicle combinations 
between during his or her route from A to B. 

The Eco System of logistics

04
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The truck is able to give the driver useful and necessary 
information.The US National Highway Traffic Safety Administration 

(NHTSA, 2013) anticipates that motor vehicles and 
drivers’ relationship with them are likely to change 
dramatically in the next few decades. Advances in 
automotive technology and vehicle innovations, e.g. 
Self-driving cars,  could potentially improve highway 
safety and efficiency, mobility and economy. But 
still most driving tasks are likely to involve humans 
behind the wheel, emphasizing the design of in-
vehicle assistance systems and the issue of cooperation 
between the human driver and the automation vehicle. 
(Department of Information Technology, Uppsala 
University, Uppsala, Sweden 2015.)

When humans interact with work-related digital 
systems, they normally do so in order to achieve some 
goal or target such as; driving safely, deliver quality, 
reduce overall energy, keep the speed limit etc. The 
operator wants to reach or keep the system in some 
desired state. Such actions is to interpret them as a way 
to achieve control.  Humans interacting with complex 
systems need decision support systems that allow them 
to achieve full control in an efficient way. 

Goals and Models are properties of a human operator. 
Observability and Controllability are properties of the 
technical environment and are thus features of a system. 
(Krupenia, 2015)

The future role of the driver will remain an actively 
involved in supervising their autonomous systems, 
the efficiency and safety as well as the overall system 
performance. (Krupenia, 2015)
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Given the future context,  The expected role of the 
driver will be considered. There are some existing 
theory on vehicle control and couple this with 
emerging technology trends to make predictions about 
the role of the driver. 

Despite very significant advances in cognitive 
computing over the last several years, developing 
autonomous planning tools will require some 
very significant developments on connecting data 
information from very diverse areas (e.g. , Traffic, 
organisational, and other databases). 

This means that even though the driving is much 
more reduced in the future, the information overload 
and strategic operations will be greatly higher due to 
automation. The future driver will have a significant 
role in the vehicle even when the main driving aspect is 
reduced.

The role of the driver in 

“Without the driver, the automation 
is meaningless - without the 
automation, the driver has meaning”
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The perspective role of the driver in the future 
environment becomes one primarily of strategic control. 
However, given the future context described combined 
with  the driver remaining the final controller of the 
vehicle it is expected that the driver will remain in 
and actively involved in supervising their autonomous 
systems, the environment, and taking supervisory 
actions. Thus an additional role of the Driver will 
be to Monitor and Supervise their systems and the 
environment and take corrective actions as required 
from them. 

In addition to Planning, Monitoring, and Supervising, 
there would be a third role of the driver—Resilience 
(c.f. Hollnagel, Woods, & Leveson, 2006). 
During unexpected events, it would be the drivers 
responsibility to bring the system back to some kind of 
normal state. 

The multi- modal driver environment

In the future system, where the vehicle itself 
posses a relatively high degree of ‘intelligence’ it is 
important to consider that both the driver and the 
vehicle must work together as a team to achieve 
the system goals effectively. This is specially 
important when considering the future world with 
increased traffic density and fast travelling could 
create traffic dangers much greater than today. 

60 % in control

40 % piloted

100%
 Autonomous
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Safety & control - team thinking
By providing a platform of flexibility in the interior architecture, the driver and drivers can be pre-
pared for future tasks. By connecting the system benefits with the powerful human factors, the drivers 
and their vehicles could work closer to operate, plan routes and other units and actively drive them if 
needed. By herd watching and cattle driving the different autonomous distribution units on the roads, 
the efficiency and controlling the cargo can together with the system be applied.  This goes well in hand 
with Scania autonomous philosophy maintaining the control and in the same time using the system to 
the maximum efficient effect. 



Intelligent connector pods
Large to smaller units

Autonomous 

Main control unit 

External units
Head platoon
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Main unit, driver cabin

“3rd dimensional logistics”

A central control unit
More efficient way of connecting 
between autonomous modules  during 
platooning

5 + truck platoon 6+ % average energy savings

Future-generation platooning could 
eliminate the need for all but one driver 
in the pilot vehicle. The idea of a driver-
controlled piloted cabin who can operate 
multiple vehicles and modules as a head 
platooner in a more efficient way. The new 
system could automatically widen gaps 
at low speeds and tighten them at higher 
speeds. An connect bigger to smaller units 
depending on logistic planning from a city 
or a main central. 
The central unit is where the driver is 
oriented and during a platoon scenario 
could operate in multiple modes. 
Depending on where the cargo comes 
from and where its heading, the driver 
could make use by help of the automated 
system to calculate efficient ways of 
reducing energy, time and create good 
logistic connections. 

A more “3 dimensional” and flexible 
system that is vehicle to vehicle connected 
and in combination with fully autonomous 
connectors, such as; drones, smart and 
intelligent package swarms, could create a 
more dynamic logistic control flow.  

“3rd dimensional logistics”

04
Future platooning scenario

High complexity highways 
& dynamic logistics
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Scania design language

Dynamic, Power, Passion

 Scanias design language is rooted to show 
the passion of driving and the passion of 
the drivers. The complex environment has 
a balance between functional, crucial hu-
man factors and design aesthetics such as 
passion and dynamics. The serious driver 
environment has to show professional 
passion and function. By setting the ergo-
nomic factors first, easy to reach and clear 
distinction of driver functions, the interior 
is mixed with expressive shapes without 
overtaking the design language. 



Scania cabin interiors have three main areas that are 
defined around the user functions such as driving area, 
working area and a sleeping area. By looking into these we 
can further analyse on how a future scenario and new user 
specification could affect on these 3 main areas. The new 
aspects could remove or add new functions and change the 
design for a different driver environment based on a future 
context. 

The main areas are fixed and are designed around a specific 
function or problem. Can we imagine a more flexible and 
reduced functions that could be combined or redesigned 
based on a future autonomous truck environment? Todays 
interiors have a fixed approach and depending on the 
situation is added on for best usage. 
The sleeping area of todays cabins are placed behind the 
driver and passenger area. Some long haul cabins have one 
bottom mattress and one additional above. The small bed 

area is compact and maximized and have good enough 
comfort for a long night sleep when the truck is not on 
the road. The bed area today is a compromised design. So 
how could it be suited for a future interior when stopping 
is not a factor anymore? 

The visibility is high up with a front oriented overview 
and two mirrors are next to the driver for side visibility. 
Some trucks have also small screens for observing the 
back of the truck. 

The overall visibility is OK, but yet reduced and limited. 
Visibility is not only for observing the road and other 
vehicles, it is also for monitoring. What could we expect 
if an automated system could remove the role of direct 
road visibility from the driver?  Or situations where 
the view is even more reduced during maximized 

 Areas of interest

Dedicated and defined areas

Interior analysis  -

Limited driver strengths

Multi- tasks

Dedicated areas

Different interior levels

platooning? How could it change the interior 
architecture? Maybe this could be enhanced even 
more, and work more efficiently to the drivers 
benefit. 
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1

The driver areas main function will be focused to a 
more observatory function with less active driving 
function. The driving aspects will occasionally appear 
during some scenarios. The autonomous system will 
replace the co-driver to a single driver orientation. 

The autonomous drive would also create a more 
integrated work area that no longer need to stop the 
vehicle. This way the area of the driver could supply the 
need of the work area and reduce the bed area.
By combining the driver area with a work and resting 
function, the cabin could also be more integrated with 
the new user scenarios. 
To obtain a full observatorial function it would be 
required to have a good overview in scenarios when 
information density is at its highest. 

Driving as a secondary 
function

Driving

3

2

One seater
Automation as co-pilot

Reduced to resting 
Converted seating

Working

Resting/ sleeping
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New work zones 

The automation along with smart roads would create a scenario 
with much higher speeds and efficiency with time management. 

This will create shorter distance with less stops and reduce 
delivery time for the drivers. This will therefore reduce the 
sleeping area to a main resting area and a more variable driver 
seat area instead. The driver seat could provide different variable 
solutions for the user needs. From active driving to a supervising 
and final rest mode. 

The control units and interior interface could also be reduced to a 
VR type of solution, where they could change depending on road  
and logistic situation.
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New package layout

 By using all the cabin space as possible and making 
the best of it from a human perspective, a new ar-
chitecture could be applied. This is done by dividing 
the work modes into different layers of information 
clouds vertically. 

When the driver is not actively driving he can se-
clude himself and make the system take over without 
loosing control. When activating himself into a task 
he can switch to a operational level where he can 
make use of the whole cabin architecture to reduce 
ergonomic risks as well. This standing mode can pro-
vide different cognitive work information and able 

the driver to choose his settings himself depending on 
task and personality. 

With the VR headset applied in the seat area, he can 
transform from lounge to standing mode easy. 

The information in the VR headset is always providing 
the driver information on what is happening around 
the vehicle and routes ahead. This way the driver has 
total control of the situation all times and can organize 
a safe driving interior architecture thereafter. 

Layers of information
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Light wing theme

Keysketch vertical ip

05
Concept development

Design language & concept character

Creative development

The main characters of the interior architecture is based on the provided research 
conclusions. This is applied into four basic concept ideas that derived from the 
research analysis. The concept ideas are based on Authority, Focus, Integration 
and Clarity.



Lower area with clear separation
Wrap of  possible storage area

Vertical and horizontal ip 

Clear ip user separations

With the scania brand language and the basic concept idea in mind the ideation stated 
out to find a good balance of a multi- modal driver environment. By combining the dif-
ferent driver zones, the challenge was to find a dashboard that could provide a balanced 
solution for a standing position and a regular driving position. 
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Standing Ip



The interface part of the dashboard had to be suited for a flexible driver envi-
ronment. By dividing the IP in different layers, the user could implement its 
own information layout depending on the mode of driving or user context. 

The key features of the design languages was 
the different information layers and Scanias 
emphasis on dynamics and 3D application 
in design

05
Concept development Information layers
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Refinement By trying to angle the information area, the visual impact during lounge mode 
would be reduced when not using the dashboard area. The information are 
would be dedicated for the driver when he or she is using it during standing or 
driving mode.



The refinement of the final IP theme was refurnished to simplify 
the design language and clearly emphasise the standing vertical and 
lounge horizontal driver position. 

Keysketch

05
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Refinement
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Back part area & seat 
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Standing seat & lounge mode

The main challenge was to find a seating solution that could provide both standing and sitting opportunity 
without loosing the form language of the overall integration of the interior architecture. 

A saddle seat solution could provide a better ergo-
nomics and provide good support for standing, but 
this is not so optimal for a more variable seating 
position. Looking to simplify the solution, a com-
bination of saddle and regular seating quality was 
combined,

OK?
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Back part seat 

While in standing, sitting or lounge mode, the backrest had to 
be suited to the driver needs and the overall integration of the 
interior. By integrating it to the seat wing, the seat area is inte-
grated to a more lounge mode feeling. While in active mode, 
the seat reduces into just necessary functions without loosing 
comfort and ergonomic support. The belt and the head VR 
follows with the incline movement and continues to keep the 
driver needs intact.



360° visual
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The VR headset is always connected to the backrest of the seat. This way the seat function and driver in-
formation is always active during the different modes. The VR technology is provided with information 
that is projected to the driver eyes and creates a 3D hologram information display depending on where 
he is putting his attention. This way the driver could arrange his IP layout depending on the driver task, 
and in the same time reduce information overload in the cabin architecture. The visual direction is di-
rectly connected with the drivers movement and will, without missing necessary information loss.

Seat VR information display



TOP HANDLE

TWO GRIP 
POSITIONS

LOWER HANDLE
AREA
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Steering solution

The steering is needed when 
the driver is actively driving 
or monitoring the routes. 
The steering control unit 
has to provide for a standing 
and regular seating position 
and be incline when not in 
function. The steering top 
handles provide the driver 
steering possibilities during 
standing mode and lower 
part for regular driving 
mode.  



Thicker ip divisions

Standing steering position

Storage ground level

Evaluation .- 1:1 model
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Concept evaluation

Refinement

The concept was evaluated through CAID data projected on to a 
wall. The changes was later altered in the CAID model.



19101910

Higher position

Lounge mode

Adjustable headrest
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Refinement
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360°
control

the seat can raise to a standing position for variable 
ergonomic seating position and for different working 
modes
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Final design

The seat reclines when its activated in different mode positions such 
as driving. The VR display follows with the seat and adapts to a driv-
ing or strategic working position. The information inside the VR is 
adapted to the needs and functions for driving or strategic route plan-
ning. 
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The driver have the possibility to monitor the system while not driv-
ing. The VR display ables the driver to chose between different inter-
action settings accordingly to his or her personal reference. 
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Goals and ambitions revised
08 Reflections & conclusions

Looking back at the project I can see how the 
process has given me much more than just a design 
solution. The project has given me new insights 
not only in my personal design development, but 
also in the field of transportation design. The main 
experience achieved during the project has been to 
look beyond the formal day to day working process 
within the truck transportation industry. A indus-
try of traditional methodic non focused design 
approach that is getting more inspiration from 
the personal vehicle industry and interconnecting 
with more up-to-date trend full lifestyle approach. 
What has been unexpected from the industry for a 
long time is giving a new path for the next genera-
tion truck driver. The aspiration of achieving a new 
interior for long haul truck and a different view on 
truck interiors has been presented as a final result 
by combining future coming scenarios with driver 
needs. In a future of passive driving the importance 
such as maintaining the need of control is still im-
portant to show that the driver is all ways in control, 
even though much has changed. This, I am sure will 
certainly be the core of autonomous systems in the 
future. A system made to be suited around the user 
and strengthen the driver in any given situation. 
The Switch concept for Scania is a vision of applying 
these ideals to change the shift of the regular passive 
truck interiors for a more active, sophisticated and 
highly complex driver role in the future. By at the 
same time giving the benefits of creating the best 
applicable  user ergonomics, cognitive need and 
flexibility in the interior architecture. 

Scania Switch is a new truck architecture , with a 
vision for a future ,shifting towards a new way of 
logistics that is much more efficient and smart. 
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total cost:

CAID support 12 000 kr

travel expenses 3 000 kr

degree model 18 000 kr

process material 5 000 kr

prints 1 000 kr

39 000 kr

final delivery final project report
physical hard model 
full 3D model in detail
2D renders & visuals
full ideation process material
2D sketches

publicity:
exhibition during UIDs 
degree show for public display, visible to the 
greater public and help to raise awareness of 
the issues Scania is interested in.

web release in public transportation sites 
such as: 

UID home page
& facebook page
Car design news
Form trends 
etc...

OK!

Budget & Time plan
10 Appendix



Oct 2
Brief 

Exam: Feb 8Future Mobility (5 weeks)

sept oct dec jan febnov

Kick-off: Sept 1

3D mockup

Ideation sketches (2-3weeks)

Degree Project (20 weeks)
October 5 - February 8
Arash Karimi

Oct 30
Concept Gate

Mid-Review: Dec 7 Process Gate: Jan 11

final CAID (3 weeks)

presentation & visualization mtrl Model making(3 weeks)

Final report

IDEATIONRESEARCH CAID & VISUALIZATION MODEL MAKING

Testing & evaluation Sketch CAID & Rendering

START! END!

breaking point!

Budget & Time plan
10 Appendix


