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This project is the latest in the long line of 
student design concepts that serve the purpose 
of practicing design thinking, concept creation 
and the everlasting development and nurturing 
of creative skills. Volvo VISE is a project that 
marks the finish line of the author`s education 
and training. It is also a very early milestone in 
the author`s career as a designer in the world 
out there.

The author would like to take a moment to 
appreciate the importance of family support 
when it comes to jumping through the hoops 
of a demanding education in Transportation 
Design. Getting to this point would have been 
impossible without the encouraging, sometimes 
challenging words of friends and family!

While being far from home pursuing a design 
education the author feels lucky to find a second 
family between the walls of Umeå Institute of 
Design. The UID Spirit is undeniable and the 
author feels that all staff must be recognized in 
these lines for going above and beyond for the 
success of the students. Hats down. Thank you!

Special thanks to Programme Director Demian 
Horst for delivering a state of the art university 
experience. Always keeping it real and keeping 
students on the right track towards creating 
real value. Many thanks for UID Tutor Jonas 
Sandström for sharing his expertise and 
enthusiasm. Design students at UID are truly 
fortunate to have you as their guide.
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amount of gratitude for Volvo Trucks for putting 
their faith in this project. The author was lucky 
to find fellow truck lovers in the experts working 
at the Volvo Trucks Design Studio. Thank you for 
creating an environment where everyone feels 
welcome. The author would like to thank Joakim 
Sällberg for following this project from design 
brief all the way to CAD refinement. This project 
has benefited a lot form having you as an internal 
guide. Thank you for the Volvo field experts that 
gave the author insight into areas of interest 
connected to the project. Having discussions 
about crash simulations, aero principles and 
UI/UX basics has really contributed to the 
professional growth and development of the 
author. Thank you!

Finally a shout out-to all peers along the way. 
Fellow students from previous studies, friends 
and colleagues from internships and the 
wonderful group of classmates. A huge thanks 
to all of your questions, doubts, passion and 
love for the craft. Thank you for sharing your 
knowledge and listening. It was a true honour to 
have you along for this ride.
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Every year over 1.35 Million lives are lost to 
road accidents. Trucks are probably the most 
dangerous vehicles on public roads due to their 
size and mass. 15% of all accidents involve 
trucks and the majority of victims are car 
occupants. Most of these accidents happen 
outside of urban areas at high speeds. In the 
dawn of autonomous drive and electromobility 
the trucking industry has the opportunity 
to reinvent their products. Volvo Trucks is a 
company that has Safety in its DNA. Future 
Volvo trucks could be tailored around Safety 
to save lives and bring justice to this core 
value. Autonomy has the potential to make 
road accidents history in the long run. Before 
that becomes a reality, society will face a 
transitioning period where autonomous vehicles 
will share the  space with manually driven 
vehicles. Communication between human 
and machine will be more important that ever. 
Product Designers must account also for 
situations where an accident is unavoidable. The 
focus of this project is to explore what safety 
means for the human eye. How do we perceive 
safety visually and how do we create trust?

THREAT OR OPPORTUNITY HOLISTIC APPROACH

INSPIRATION PROCESS

ABSTRACT

Trucks are versatile products built with 
modularity in mind. Manufacturers are 
responsible for delivering a capable tractor unit. 
Trailers and other accessories are built externally. 
Throughout the process of this project a holistic 
approach was adopted. The only way to have full 
control over the product experience is to design 
a complete product: trailer and tractor unit.
Volvo Trucks experts are consulted along 
the way covering key points of interest 
such as Passive Safety, User Experience 
Design and Aerodynamics. Benchmarking 
of existing concepts sets a starting point. 
Initial explorations question the architecture 
of conventional trucks. Different set-ups and 
layouts are proposed. Each decision is made 
based on various safety needs of the future 
semi-autonomous traffic. Analog sketches and 
digital renderings of design proposals build the 
way towards a key sketch. The chosen design 
direction is further developed and built in CAD. 
The vehicle is designed with an eye on its 
environment. The link between truck and car, 
truck and human is the core of this project.
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TRUST

RESULT

This vehicle sheds light on the mystery of how 
autonomous vehicles will blend with traffic 
as it is known today. Focusing on long haul 
highway routs Volvo VISE is designed to execute 
hub to hub transport services autonomously. 
Signals used to communicate in road traffic 
are translated to the digital age. By being able 
to understand its environment and react to 
it, Volvo VISE comes to life with a soul of its 
own. Through various sensors and autonomous 
technology the vehicle measures each traffic 
situation and earns the trust of its surroundings 
through clear communication of intent. With 
soft and generous shapes the exterior design 
describes a friendly vehicle that wins over its 
audience at the first glance. Volvo VISE has a 
deeper understanding of safety. Beneath the 
skin and besides its capability to communicate, 
the vehicle is equipped with several passive 
safety features, taking control in every situation. 
Volvo VISE ensures road safety for all.

Inspiration

Result

Process
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(The Irishman, 2019)

Trucks are the backbone of the economy. 
According to the American Trucking Associations 
in the United States alone there are over 36 
million trucks registered in the country. With 
more than 70% of all freight moved by trucks 
and an almost $800 billion revenue, the U.S. 
has the largest trucking industry in the world. 
(trucking.org)

Thanks to an expansive highway network, 
road transportation in the U.S. is efficient. The 
infrastructure acts as the blood veins of the 
country and they are just as important. The 
goods flowing through the veins are essential for 
the everyday life of each citizen. Most people are 
not interested in trucks or commercial vehicles 
in any special way, but their food, clothing and 
medicine is made available to them by trucks. 
Businesses would come to a halt without the 
service of trucks that transport fuel and trading 
goods. This industry gives jobs to just about 8 
million people. (ezfreightfactoring.com)

Today with E-commerce booming the 
commercial transit sector is growing rapidly. 
Consumers expect deliveries to be on time 
and fast. Commercial traffic is increasing in 

a time when this industry is dealing with a 
serious shortage of drivers. While new transport 
mediums are explored, such as drones and 
mini bots, traditional carriers suffer a massive 
workload. All of this translates to increased 
congestion, safety risks and stress not only in 
the U.S. but around the world. 
In 1999, according to Traffix.com e -commerce 
was 1% of total retail sales in the United States.
In just about two decades it grew to 10.5%. 
(Richter, 2020). Ten percent may not seem 
much over a period of twenty years, but when 
compared to the very slow and incremental 
development of trucks, it seems like catching 
up with consumer demands may be extremely 
difficult.

Driving a long haul truck is an extremely 
demanding job. Drivers suffer from working 
long hours, being away from friends and family 
and being exposed to safety and security risks. 
Often forced to eat meals behind the wheel 
and sleep in uncomfortable truck cabs. Despite 
the fact that these working conditions are well 
compensated financially, new generations are 
not attracted to this lifestyle. The industry is 
suffering from a significant driver shortage. It is 
one of the great challenges that this business 
area faces.
This challenge is taken on by tech developers 
working on autonomous technology. Trucks may 
be the first vehicles to go fully autonomous on 
long haul, highway routes. This is due to the high 
predictability of the trucking network and the 
relative simplicity of the highway infrastructure. 
(Bokher, 2018)

“IF YOU GOT IT,
 A TRUCK BROUGHT IT TO YOU.”

BACKGROUND

INTRODUCTION
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1. Port in Oslo, Norway

“IF

YOU

GOT I
T

A TRUCK

BROUGHT

IT T
O YOU.”

Beyond dealing with the driver shortage 
issue, autonomous trucks will likely play a 
massive role in the improvement of road safety. 
According to the author large commercial 
vehicles and trucks in particular are the most 
dangerous moving objects on our public roads 
simply because of their mass and the dangerous
materials that they may be loaded with. 
The author believes that the safety concerns of 
trucks are real and urgent, since it does not only 
effect truck drivers, but it also concerns 
everyone who is in the direct proximity of
these vehicles.

11



2. DERKA Road Safety Report illustrating collision compatibility between trucks and cars

1.35 Million people die every year in road accidents.

“It`s not even a problem, it`s epidemic.” - 
Thomas Broberg (Hackett, 2015)

Truck related crashes represent a significant 
amount of all road accidents. The core problem 
revolves around the size of trucks. When it is 
involved in an accident, it usually implicates 
other road users as well. The physics of these 
situations is unpredictable and often leads to 
crashing with passenger cars or pedestrians.
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The author finds it hard to believe that after a 
century of cars and trucks the issue of safety if 
still not solved. The proposed thesis topic aims 
to improve the safety of commercial vehicles 
with an inclusive attitude towards all traffic 
users. As autonomy is a highly exchanged topic 
these days, safety becomes a top priority, states 
the author. Self-driving technology has the 
potential to end road accidents once and for all, 
but with rising mistrust in robotics and machine 
intelligence it is a long road to full adoption 
of autonomous vehicles. It is the author`s 
belief that this process can be accelerated 
through innovative safety features. Safety is a 
fundamental concern of the highly automated 
auto industry of the future. (Michałowska and 
Ogłoziński, 2017)

In this era of major transformation in mobility 
transportation designers could make sure 
all concerns of safety are addressed when 
developing future products. A design thinking 
approach could lead to fresh ideas in mainly 
engineer driven topic like safety. Designers could 
expand their creative libraries to understand 
safety and treating it as a fundamental part of 
the product.

It is the authors personal interest and passion 
to explore the future threats of mobility. What 
is done to avoid personal tragedies on public 
roads? How does the mobility industry provide 
highly functional and joyful products with zero 
risk or compromise on safety?

Ensure healthy lives and promote well-being for 
all at all ages. Good health is unquestionably 
important for everyone. Access to basic 
healthcare should be possible worldwide. 
Nature is extremely divers and so are humans 
as a specie. Organisms are different by genetic 
coding. Some are born healthy some are 
destined to fight an illness early on in their lives. 
Medical scientist have pushed the boundaries 
over centuries to reach the state of health-care 
that developed countries take for granted today. 
It is the UN`s goal to make basic health-care 
available to all nation and continue to fight for 
our natural well being.
The author finds it an absolute tragedy when 
lives are lost due to artificial causes, opposed to 
natural illnesses. Trucks, cars and motorcycles 
are man made objects that people love and 
appreciate. Is life a trade-off?

Build resilient infrastructure, promote inclusive 
and sustainable industrialization and foster 
innovation. The importance of safe and 
controlled development is one of UN`s top 
priorities. The author aims to propose safe and 
sustainable alternatives for heavy commercial 
road transportation. Future solutions should not 
only be functional, but should also bring joy!
(United Nations, 2015)

ACCIDENTS ARE ON THE RISE UN SUSTAINABLE DEVELOPMENT 
GOALS

RELEVANCE
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The process of this design thesis will search 
the path towards alternative ways to improve 
road safety for heavy duty trucks and its 
surroundings. Existing concepts will be reviewed 
during the research phase to provide a starting 
point. A brief overview of related topics will be 
provided to define the context of the concept. 
The research areas focus on autonomous driving, 
automotive safety and its different layers. 

The author has a holistic vision and sees both 
the truck and the trailer as part of the design 
process in order to have total control over the 
desired outcome. Inspired by various industrial 
machines the ideation phase serves the 
purpose of finding the right architecture that 
communicates safety. Volvo Trucks experts are 
consulted along the way covering key points of 
interest such as Passive Safety, User Experience 
Design and Aerodynamics. Different set-ups and 
layouts are proposed. Each decision is made 
based on various safety needs of the future 
semi-autonomous traffic.

Analog sketches and digital renderings of design 
proposals build the way towards a key sketch. 
Important limitations are kept in mind while 
exploring shapes. The commercial and industrial 

background of the topic demands that certain 
dimension and measurements are taken into 
account to accommodate packaging standards.

The chosen design direction is further developed 
and built in CAD. Further testing is done 
based on feedback from Volvo field experts 
and university tutors. The technical package 
is adjusted to satisfy infrastructural needs. 
Important decisions are made during the design 
development to comply with aerodynamics.

When refining the design, the author`s objective 
is to communicate safety through soft and 
generous shapes with a hint of authority. 
The general aim is to create a vehicles that 
is perceived as being trustworthy at the first 
glance. Considering the size of these vehicles 
their character should show some level of 
seriosity to gain trust. The audience needs to 
believe that the vehicle is strong enough to carry 
large loads without seeming too aggressive and 
dangerous. The CAD process and final CMF 
choices are essential in achieving this goal.

INTRODUCTION

PROCESS
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STATISTICS

Global Road Safety Numbers

Around the world 1.35 million people die every 
year in road crashes. It accounts for 3,700 lives 
lost every day and one life each 24 seconds 
around the globe. In addition to the high fatality 
numbers it is maybe even more relevant that 
20-50 million people suffer injuries that result in 
permanent disabilities. 

Approximately 90% of all road accidents 
happen in the developing world. Poor 
infrastructure, the lack of regulation and 
crowded cities add up to high number of traffic 
accidents. Developed countries like the USA 
account for 38,000 fatalities each year and 4.4 
million serious injuries. 90% of all accidents in 
all countries are caused by human error. Road 
crashes are the 1st leading cause of death for 
young people under 30. (ASIRT, 2020)

Sustainable Development Goal Target 3.6 
aims to halve road traffic deaths and injuries by 
2020. This unfortunately seems to be a failure, 
since accidents are on the rise year after year. 
Aside from the impact on human well-being, 
road crashes also have a serious impact on the 
economy. Road crashes cost most countries 3%  
of their GDP. (WHO, 2020)

Trucks & Road Safety

Trucks represent a significant amount of the 
overall traffic worldwide. Especially on highways 
and national roads trucks share the roads with 
passenger vehicles and motorcycles every day. 
15% off all accidents involve a truck or a heavy 
duty commercial vehicle. The author finds this 
a fairly high share, considering the fact that 
heavy duty trucks represent one segment in the 
overall traffic lineup. The occupants or drivers 
in trucks prove to be safe, since only 15% 
of all truck accidents result in fatalities. The 
majority of truck accidents take place outside 
of urban areas. 25% of the trucking accidents 
happen in cities and involve pedestrians and 
other vulnerable road users, meaning that most 
accidents happen at high speeds on motorways, 
national roads and rural areas.

Accidents that resulted in fatalities or serious 
injuries and involved trucks had the biggest 
impact on car occupants with 55% of all 
fatalities. This leads the author to believe that 
car occupants in the proximity of heavy duty 
trucks are the most exposed to deadly accidents. 
About 40% of these accidents happened due to 
oncoming traffic and around 25% occurred in 
intersections. 35% of casualties are vulnerable 
road users. Trucking accident data shows that 
90% of accidents happen due to human error.

85% of the damage is done to people outside of  
trucks. This means that truck cabs are relatively 
safe for truck drivers, but suggests that major 
attention is needed to ensure the safety of other 
road users. Trucks are generally more dangerous 
to the surroundings due to their extraordinary 
mass and industrial cargo. According to the 
author crash compatibility between cars and 

RESEARCH
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trucks is essential to improve these numbers. 
Today 16% of all passenger car fatalities concern 
crashes with heavy duty commercial vehicles.

The most frequent type of accident when it 
comes to trucks is leaving the lane. 40% of 
trucking accidents are caused by drifting off the 
road. These accidents happen mostly in rural 
areas. Frontal crashes are the second most 
common types of trucking accidents. On urban 
areas trucks have a serious weakness which 
is their blindspot. Cyclists and pedestrians 
are difficult to spot when they are located in 
the opposite side of a truck driver. Right turn 
are typically the most common situations 
when urban accidents happen. Right turns are 
followed by crossing pedestrian traffic. The high 
H point of trucks makes it hard for drivers to 
detect people around the immediate vicinity of 
the vehicle.
 
When it comes to road safety there are three 
important factors to account for. Truck safety, 
just as much as any other vehicle safety, revolves 
around the Driver, Environment and the Vehicle. 
Human error is 90% of all accidents. Driving 
under influence, being distracted and having the 
wrong reaction to traffic situations cause most 
accidents. The environment is also an important 
contributor to trucking accidents. 30% of 
accidents had suffered from poor infrastructure 
and bad road conditions. Older cities were 
not built to accommodate a large number and 
variety of motorized vehicles. The technical state 
of the vehicles accounts as a factor in 10% of 
the accidents. Lack of maintenance can lead to 
technical defects that result in accidents.
(Volvo Trucks ART, 2017)

 
15% of all accidents involve trucks

55% of killed or injured were car occupants 

75% of truck accidents are non-urban

| OVERVIEW
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 Brief History of Automotive Safety

In 1896 August 17th Bridget Driscoll`s name 
went down in history as she became the first 
pedestrian victim of a moving motorized vehicle.
The accident happened in the United Kingdom 
while The Anglo-French Motor Car Company 
was presenting their vehicle to the public on the 
streets of London. Bridget Driscoll fell in front 
of the vehicle and died despite the fact that the 
motorized carriage was moving at low speed. 
Society at that time was already used to having 
travel related accidents. It was not uncommon to  
suffer an accident while riding horses or falling in 
front of a moving train. The dawn of automobile 
accidents opened up a new age in road traffic 
fatalities, but the author speculates that perhaps 
it was the beginning of the end of horse riding 
related accidents. Prior to Bridget Driscoll`s 
death, in 1869 Mary Ward of Belfast was 
registered as the first occupant of a motorized 
vehicle to suffer fatal injuries from an accident. 
Mary Ward fell out of a moving steam-powered 
carriage, because occupants were not secured 
to their seats at that time.
(Guinness World Records)

After the industrial evolution of automobiles 
and thanks to Henry Ford`s invention of the 
production line, motorized vehicles started 
spreading and crowding the streets of many 
cities world-wide. The wast majority of people 
were still not used to having fast moving vehicles 
around them and traffic related accidents 
surged. As a result of several public outcries and 
consecutive regulations, several safety measures 

were taken to ensure public safety.
In the 1950`s Volvo hired their first Chief Safety 
Engineer, former airplane engineer Nils Bohlin. 
This proved to be a turning point in safety not 
only for Volvo, but for the rest of the world. In 
1959 Volvo introduced the three-point seat 
belt that was an evolution of the two-point seat 
buckle used at that time. Later Volvo made the 
new seat belt design available to the industry 
in the interest of safety. It is estimated that the 
three-point seat belt has saved over a million 
lives since it was broadly introduced to the 
automotive industry. (History.com)
In Germany, Daimler engineers led by Béla 
Barényi were developing a passive safety feature 
that we know today as the crumple zone. Similar 
to the three-point seat belt, the crumple zone 
was also widely adopted by the automotive 
industry after its debut in 1963 at the Geneva 
Motor Show. Mercedes-Benz showed their 
brand new SL 230 equipped with the new 
crumple zone stating the safety is a priority for 
Mercedes-Benz. (Mercedes-Benz.com)

SAFE HISTORY

3. Mary Ward of Belfast, the first registered victim of a car accident.
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Future Predictions

In the past century the number of motorized 
vehicles has increased significantly. Even 
though the high amount of vehicles on the roads 
increase the probability of accidents, safety 
measures like the ones mentioned before help 
keep road fatalities relatively low. The author 
predicts that the most promising safety feature 
of all is one that makes sure accidents never take 
place. Autonomous driving is a technology that 
can make all of this a reality. Several companies 
today develop autonomous vehicles and it can 
truly be stated that society is at the beginning of 
a new era. As autonomous vehicles deploy into 
public streets for testing, the author observes 
similar patterns to the ones at the very beginning 
of automobiles. In 2018 a woman was killed on 
the streets of Arizona by an autonomous vehicle. 
This was the first pedestrian to be killed by a 
self-driving vehicle, just like Bridget Driscoll in 
1896. (The Guardian)
Prior to this another autonomous vehicle fatality 

involves a truck trailer, as the car misinterpreted 
the space under the semi truck trailer and drove 
right into it, killing its occupant. (The Register)

 Strange Times | 2040

According to the author we are at the starting 
point of an era that is expected to reach a 
peak. A peak where accidents will be high 
and autonomous vehicles will be allowed in 
traffic along with manually driven vehicles. This 
transition period could be expected to lead 
to an utopic state where road accidents are a 
thing of the past. Today there are several factors 
that stand in the path of autonomous cars: 
technology, legislation and public acceptance. 
The barriers will probably be cleared and safety 
will be the highest priority, in the author`s 
opinion. Strange times are coming where robots 
will join the daily commute of people. Creating 
a connection between human and machine will 
play a large role in the safety of tomorrow`s 
traffic.

4. The Self Driving Car - Going Hands Free 
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The Volvo Design Philosophy

“An automobile is made by and for people. 
The basic principle for all manufacturing is 
and must remain: Safety.”

Gustaf Larson and Assar Gabrielsson
The Founding Fathers of Volvo

The goal of the Volvo Design Philosophy is to 
maintain the core values, culture and aspects 
characteristic for the Volvo brand. It is important 
to build a strong identity and market position 
based on consistency and determination. 
A strong company philosophy supports and
guides employees in decision making processes 
and acts as a successful branding tool.
Good design is not confined by national 
boundaries. However, the unique and special 
Volvo identity is based on the Scandinavian 
culture that has been heavily influenced by the 
geographical location at the northern edge of 
Europe. Harsh climate and limited resources 
have made the Scandinavian design philosophy 
functional, practical and persistent. Words such 
as Light and Simplicity represent the links with 
nature and climate, characteristic for people 
who lived in the Nordic countries. Nonetheless, 
the Scandinavian heritage is not the primary 
message for the brand. Volvo, as a global 
company, offers products that are suitable for 
every customer all over the world.
What makes the Volvo brand unique is its sense 

of pride within employees who are loyal and 
committed to the products and the name.
The vital asset makes the business constantly 
evolve and people who buy a Volvo do so 
because it represents something more than 
just the product itself. The Volvo brand name 
is based on values such as Safety, Quality and 
Environmental Care.
To fully understand the Volvo origins, history 
and culture it is important to mention five key 
concepts and have been chosen to underline
the heritage crucial for the company’s future:
• Care - technology must be adapted to suit 
people’s needs. It stands for maturity and 
responsibility.
• Credibility - design is characterized by 
simplicity and perfection in every aspect but 
without exaggeration. A product should be easy
to use and bring reliability, confidence and 
safety.
• Simplicity - Honesty and Beauty is the key for 
harmonious design. Clean, uncomplicated forms 
and technical ingenuity are what
represent the Volvo products.
• Functionality - Good function is having 
appropriate and effective design that is 
presented in an attractive way for the users.
• Innovative Evolution - It is important to be 
aware of ongoing trends and meet customers 
needs by new innovative solutions. This 
requires continuous research, development and 
awareness of what the brand needs.

The right design will target the right group of 
people. The beauty or ugliness of a product is 
just a subjective opinion.

(The Volvo Design Philosophy)

VOLVO BRAND
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Volvo Trucks | The Volvo Wave

Stop. Look. Wave
Is Volvo`s International Campaign to keep kids 
safe in traffic, especially around heavy duty 
trucks. This campaign educates kids to practice 
three simple things when walking in traffic. It 
teaches kids to stop and look around every time 
they approach a road crossing. The signature 
gesture of the campaign is the `wave`. Kids are 
asked to wave at car and truck drivers and wait 
until they wave back. Seeking eye contact with 
drivers is the highest reassurance that their 
attention is kept.
The initiative, launched in 2015, aims to improve 
the numbers that represent road traffic fatalities 
amongst young people under 19 years old. It 
is estimated by the World Health Organization 
that over 260,000 young lives are lost in road 
accidents every year globally. In addition to that 
previously discussed statistics show that 90% 
of all road accidents are caused by human error.
This Volvo Trucks campaign builds on improving 

human interaction in traffic by educating their 
behaviour from an early age. Kids are the 
most vulnerable participants in traffic and as 
pedestrians facing a large tucks, their safety 
needs to be assured. (Volvo Trucks, Stop Look 
Wave)

VERA

Volvo is not only a pioneer in safety campaigns 
but also a front runner in safety technology 
like: autonomous driving. Volvo VERA is a 
concept vehicle from Volvo Trucks that is 
design to operate in ports and distribution 
centers autonomously. It aims to take away the 
mundane tasks that cause fatigue from people 
and automate these processes. VERA is part of a 
logistics system and is designed to be operated 
from a control center. It is highly efficient by 
being able to work around the clock. VERA is 
slowly moving away from being just a concept 
by having its first applications in the port of 
Gothenburg. (Volvo Trucks, Vera)

5. Volvo VERA Wheel Design
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Driver Shortage & Job Loss

Commercial Autonomy can not be discussed 
without raising the issue of unemployment. 
Automation of all industrial processes increases 
productivity but results in job losses. Some 
task as better performed by machines and 
some are better executed by people. When 
looking at the trucking industry, automation 
will first take action in repetitive tasks that are 
easy to programme and are extremely tiresome 
for human workers. The industry is already 
experiencing a shortage of drivers and the 
next generations of truck operators will have 
different demands. They will prefer to stay on 
shorter routes spending less time behind the 
wheel per day. Having drivers home for the 

dinner table is also a massive improvement of 
the labour circumstances in this profession. It 
is the author`s opinion that automation of long 
haul routes is key for the healthy evolution of the 
trucking industry.
(traffix.com, 2019)

Studies show that the majority of accidents are 
caused by human error. Autonomy seems to be 
extremely interesting when discussed together 
with safety, because it presents the possibility 
of removing the human factor altogether. As the 
trucking industry is strained by the shortage 
of drivers, autonomous solution could also be 
a relief on the workforce. The author believes 
that long monotonous tasks such as driving on 
highway for many hours should be automated 
allowing the human workforce to concentrate on 
urban areas where machines in the near future 
will have a hard time dealing with complex traffic 
scenarios. The drivers would be locally based 
and be able to work normal hours. Automation of 
highway routes and increased attention on urban 
routs could be giant leap for commercial road 
traffic safety.

AUTONOMY & TRUCKS

Y. Image Captione here.
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It`s a Dirty Job, but someone`s gotta do it!

The author believes that it is the duty of product 
developers to think about the drivers as they 
are the users of these machines. Their work 
comes with a lot of sacrifices and their working 
conditions could be improved.

Trucking in North America is described as 
one of the most dangerous jobs that one can 
have. It was even ranked more dangerous than 
firefighting. This is data that raised the attention 
of the author to the urgent need of safer trucks 
on roads. Road accidents involving trucks are 
one of the most dangerous kinds of accidents 
that can happen on public roads because of 
their heavy mass and the dangerous load that 
they carry. When a truck is involved in a road 
accident that takes the life of the truck driver, it 
usually results in other lives being lost as well, 
since heavy trucks typically collide with more 
than one passenger vehicle. This proves to be an 
exponential threat for road safety and one of the 
most urgent cases to investigate. Truck safety 
appears to be a very complex question, since 
safety of the truck operator is not the primary 
risk. It is in fact the safety of the surrounding 
vehicles and pedestrians that are facing the 
highest risk. It is a common sentiment within 
passenger car drivers to feel anxious around 
heavy duty commercial vehicles when travelling 
at high speeds on highways. The size and the 
mass of these vehicles is threatening the safety 
of the other road users. Truck drivers are dealing 
with a very demanding job description. Fatigue 
often leads to loss of control over the vehicle. 
Long driving hours, uncomfortable resting 
opportunities are putting a strain on drivers and 
making their job extremely difficult. 

(ADAR, 2017)

When discussing the risks and threats of truck 
driving, there are several aspects that need 
to be considered besides an actual traffic 
accident. Truck drivers are putting themselves 
into dangerous situations every day even when 
not driving a heavy load down the highway. 
Long haul shipments can take days and nights 
to be delivered. This usually results in the need 
for overnight stops or resting stops where 
the drivers can sleep in their own truck cabs, 
so they could continue driving. These resting 
stops are often dangerous parking areas where 
criminal activity is not an unlikely event. In 
some cases parked shipments are broken into 
and goods are stolen during the night, putting 
the driver`s security at risk as he or she is the 
person responsible for the shipment. Trucking is 
a dangerous profession both on the road and off 
the road.

It is also the author`s observation that a 
comparison could be drawn between trucks, as 
tools and actual power tools such as band-saws 
and mills. Modern manufacturing equipment 
have safety features that stop operation when 
the machine senses that the human operator is 
being involved in a work accident. Technology 
should not allow trucks to harm a human being. 
Building on the idea that trucks are tools for 
transportation, they could have similar work-
safety standards as other tools used in the 
industry. Autonomous driving can enable a more 
controlled operation and Isaac Asimov`s first law 
of robotics could be applied:
“A robot may not injure a human.”
(Rahwan, 2016)
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Automotive Safety is pretty much perceived as 
an engineering  topic. In order to find a focus 
point of this Design Thesis, the author needed to  
map the overlapping areas of Design & Safety.
The author concluded that much like an onion, 
safety has several layers. Each layer of safety 
involves different professionals working on 
product development. Different designer are 
required for the different layers of safety. The 
three safety areas identified are: (01) Passive 
Safety, (02) Active Safety and (03) Perceived 
Safety.

01 Passive Safety | Collision Compatibility

When all preventive systems fail to avoid an 
accident, passive safety is designed to save 
lives.

All of these systems and features can be app
Passive safety development has saved millions 
of lives throughout the past decades. For 
example seatbelts and airbags made roads 
safer than ever. These two technologies have 
been iteratively improved over the years. A more 
fundamental passive safety feature developed by 
Daimler in Germany are the chassis built with a 
`crumple zone`. The body of the vehicle is built in 
a way that the cabin has a more rigid structure 
surrounding the occupants. The front and back 
of the vehicle is built to deform in a controlled 
way in the event of an accident. 
Trucks are most characteristic for their Under-
Run Protection structures when it comes to 
passive safety. Most commonly it is installed 
in the front of a truck, but some truck trailers 
are equipped with side and rear under-run 

LAYERS OF SAFETY

Y. Image Captione here.
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protection, although they are not legally 
required to have high standards. Trucks and 
cars have very different dimensions and mass. 
The challenge for safety engineers is to build 
compatible architectures that perform well in 
case of a collision.

Passive safety is a study that focuses on 
minimizing the consequences of an unavoidable 
accident. These systems are dealing with 
the physics of the vehicle in relation to the 
environment and the bio-physics of human 
beings in relation to the vehicles.

02 Active Safety | Autonomous Drive

Active Safety features are systems, devices 
or aids used for the sole purpose of keeping 
maximum control over the vehicle and to 
avoid an unfortunate event of an accident. 
These systems would ultimately evolve into 
autonomous driving, the mother of all Active 
Safety Systems. 

All the driving aids that we have today, such 
as lane keeping, blind spot alert, etc. would 
eventually make it possible to remove the driver 
all-together from the vehicle. Autonomous 
Driving and Active Safety serve the purpose of 
solving the problem of road accidents by making 
sure they do not happen in the first place. Active 
safety systems are becoming more and more 
part of the standard offer. Features like Lane 
Keeping or Lane Departure Warning keep the 
driver alerted if he or she fails to pay attention 
and drives off the designated lane or it can use 
cameras, radars and lidars to guide the vehicle 
between the lane markings autonomously. 
Furthermore, night-vision cameras, adaptive 
lighting, radar sensors and automatic emergency 
breaking have allowed drivers to better navigate 

dark roads and made it possible for the vehicle 
to react much faster than humans could in 
the case of an emergency. Volvo has carried 
on innovating active safety by introducing 
Driver Monitor systems that are responsible 
for checking the driver`s fitness and ability to 
drive a vehicle, making sure that they are not 
too tired or under influence. Perhaps one of 
the most controversial active safety features 
from Volvo has been the announcement of a 
180 km/h speed cap for all future cars. This has 
been a highly discussed move in the industry 
but it has the potential to save millions of lives.
After all, speed is the number one contributor to 
accidents.

03 Perceived Safety | Trust

Unlike Passive and Active Safety where there 
are many engineers involved in the process 
developing the technology, Perceived Safety is 
the sole duty of Designers. Their mission is to 
create visual trust between human and machine.

Safety can also be a feeling. It can be a state 
of mind where there is no risk or danger in the 
foreseeable future. This would mean that the 
a person having a sentiment of safety feels 
relaxed and free. Active and passive safety are 
based on objective scientific facts and physics. 
Perceived safety and trust are in fact subjective. 
The perception of an object can vary from person 
to person. Studies show that safety is essential 
for human existence. All of the basic human 
activities such as breathing, eating and sleeping 
are done in peace or safety. Humans instinctually 
require to be surrounded by the feeling of safety. 
However, these circumstances need to be 
crafted to best fit their purpose.
(Raue, Streicher, Lermer, 2019)
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OEM`s

The two major competitors for Volvo Trucks, 
Daimler and Scania are both heavily engaged in 
the race towards autonomy. While Scania was 
focusing on developing autonomous solutions 
for geo-fenced areas such as mines and 
quarries, Daimler put their bet on automating 
the highway capability of their trucks. The 
Mercedes-Benz Future Truck 2025 presented 
in 2014 at the IAA Commercial Vehicle Show 
in Frankfurt, Germany. The brand promise 
seemed to be an improvement in operational 
efficiency and of course a leap in traffic safety. 
The truck featured the Highway Pilot system that 
enabled autonomous driving. The technology 
was tested on German highways and one year 
later Daimler`s American division Freightliner 
got the first license for automated driving on 
public roads. The Future Truck 2025 had other 
features, like cameras instead of mirrors for 
improved aerodynamics, blind spot detection 
and a comfortable interior to take advantage of 
the autonomous driving time and perform other 
activities such as administrative work or resting.
(Fung, 2014)

Start-Ups

As technology companies from Silicon Valley 
tap into the field or autonomous driving several 
start-ups have started developing technologies 
for the commercial transport sector. Trucks 

are expected to be the first fully autonomous 
vehicles because of their route predictability. 
There is an ongoing race to fully solve this 
puzzle. Companies like Arrival and Rivian have 
shown their intention of competing in the 
medium duty commercial segment by building 
electric delivery vans, but perhaps Waymo is the 
closest to cracking the code on fully autonomous 
heavy duty long haul trucks.

Waymo has been working on self-driving 
technologies primarily for passenger cars. 
As their motto is to make it safe and easy for 
people and things to move around, Waymo has 
launched a pilot program for their autonomous 
truck in 2018. Since then they have been 
training their software while collecting miles. 
Using artificial intelligence they are able to 
progress quickly towards a fully autonomous and 
safe technology. (Waymo Team, 2018)

Terminal Machinery

Before trucks are loaded with their freight and 
are able to drive on public roads the cargo is 
sorted and packed in closed areas such as 
ports and distribution centers. These locations 
also require heavy machinery muscle to handle 
trailers and containers, but they are not limited 
to public road regulations. This allows machines 
like the Terberg terminal tractor to be highly 
functional. The duty of these machines is to be 
fast and efficient in unloading/loading cargo 
ships or airplanes and sorting them in the 
logistics centers. Terberg is a family company 
operating form 1869. They are working with 
businesses and industries offering tailor-made 
machinery with high performance.

BENCHMARKING
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6. Mercedes-Benz Future Truck 2025

7. Waymo Self Driving Technology for Truks

8. Terberg Terminal Machinery
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NHTSA

The mission of the National Highway Traffic 
Safety Administration is to save lives and 
prevent injuries through education, research and 
safety standards that could reduce economic 
costs of road traffic crashes.

The agency was established in 1970 by the 
Highway Safety Act and its main activity 
includes investigation of safety defects in motor 
vehicles, promotion of safety equipment such as 
safety belts, child safety seats or airbags, control 
of fuel economy standards and
anti-theft regulations and conduction of effective 
local highway safety programs. NHTSA sets the 
highest standards in motor vehicle and highway
safety based on its core values of Integrity, 
Leadership and Service.

Fatality Analysis Reporting System (FARS) 
plays a very important role in providing 
National Highway Traffic Safety Administration, 
Congress and the public data on the number of 
fatal injuries each year until 2010. The record 
presents information on all medium and heavy 
trucks involved in fatal traffic crashes in District 
of Columbia and 50 states and are grouped 
in two databases: Trucks in Fatal Accidents 
database (TIFA) and Buses in Fatal Accidents 
(BIFA). NHTSA is constantly pursuing research 
related to safety technologies and solutions for 
heavy vehicles.

• Vehicle to vehicle communication (V2V) 
• Initiative of wireless and anonymous data 
exchange by nearby vehicles to supports safety 
on roads. The drivers can use an application 
called “Here I Am” and send a message that 
derives the following information: vehicle’s 
location, speed, latitude, longitude.
• Active braking technologies - Continuous 
NHTSA research related to technologies that 
would warn a driver of any risky situation and 
also take control of the vehicle to avoid the crash 
(if the driver’s reaction is late or inefficient). In 
particular, NHTSA develops collision imminent 
breaking (CIB) and dynamic brake systems 
(DBS) that could detect vehicles, pedestrians or 
objects through cameras, radars or other sensor 
technologies.
• Collision warning systems - collects data on 
the distance and current speed between an 
object and a host vehicle in front. It can then 
issue visual alerts and warn the driver of any 
potentially dangerous situation.
• Heavy truck research - ongoing VRTC based 
program that has primarily been aimed at 
resolving breaking issues and been involved 
in other safety areas such as tires, rollover 
or handling. The recent long term goal is to 
increase safety performance of heavy vehicles.
(nhtsa.gov)

NCAP

Euro NCAP is a non profit organization founded 
by European governments and other members. 
It provides crash tests in laboratories across 
Europe and has created the five-star safety 
rating system for the most popular vehicles 
which had been in use since 1997. Euro NCAP 
prepares reliable and comprehensive consumer 
information in order to share the score of each 

REGULATION & ORGANIZATIONS
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tested car and its performance in a safety test. 
The selection for safety tests is made of the 
most interesting and most popular models in
each year. (euroncap.com)

Swedish Government | Vision Zero

Vision Zero is a long term goal to improve road 
safety by eliminating serious injuries and deaths 
in road accidents. The initiative was started in 
1997 by the Swedish Parliament and is part of 
the United Nations Sustainable Developments 
goal. Vision Zero assumes that road accidents 
will be happening and the aim should be to 
design the transport system so that serious 
injuries are prevented. The focus is on the safety 
of car drivers and other road users instead of the 
behaviour of each individual. Sweden has been 
successfully improving the safety on road by 
proactively working with different stakeholders. 
There are various examples of implementing the 
vision into action such as:
• Special central barriers to prevent head-on 
accidents on many roads across the country.
• Frequent speed control with cameras done by 
police.
• Replacement of four-road junctions with 
roundabouts.
• Constant work on innovative solutions for road 
users. 
Initially the Vision Zero initiative has reduced the 
total number of fatalities on roads but in recent 
years the volume of traffic has increased so new 
efforts and actions are needed in order to fully 
accomplish the goal. Sweden’s Vision Zero has 
inspired several countries to implement similar 
solutions on other markets. By now, comparable 
actions have been taken in other Nordic 
countries and many cities in the USA.
(Trafikverket.se) 9. Scania Truck preparing for crash test.
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The research and the statistics discussed above 
clearly point out that most of the accidents 
involving trucks happen outside of urban 
environments. The author concludes that 
the most urgent need for safety innovation is 
required in non-urban long haul scenarios. With 
1.3 Million and growing number of victims every 
year, road traffic accidents are an epidemic that 
needs to be stopped.

Passive Safety | Autonomy Accelerator

Autonomy for trucks and cars is just around 
the corner. The technology is proving to be 
plausible and the biggest obstacles in front of 
full autonomy prove to be psychological and 
legislative. A robot vehicle is supposed to have 
a high level of intelligence encoded, but the 
user has to trust and believe in something that 
is not physically tangible. The author suggests 
that the best way to dissolve skepticism related 
to autonomous drive is to invest and innovate 
in Passive Safety. Systems and inventions that 
further secure your wellbeing even in an unlikely 
event of a crash would accelerate acceptance 
of autonomous drive and create trust in such 
vehicles. In a transition period such as the 
one mentioned above it is crucial to find ways 
to over ensure the safety of the user. The safer 
the public is and feels inside an autonomous 
vehicle, the quicker they will grow to adopt this 
new technology. The quicker the public accepts 
to travel with autonomous vehicles, the quicker 
legislation will adapt to societal needs.

This transition period is crucial for the 
automotive industry and for society. It could be 
perceived as a sprint towards zero fatalities on 
public roads, starting from a moment that the 
author describes as `peek crash`. The finish line 
could be anywhere from 10, 20, 30 to 50 years 
or more. The challenge is to close that gap as 
soon as possible. What does the author mean 
by `peek crash`? Even though modern vehicles 
are equipped with advance safety systems the 
number of vehicles produced is higher than ever. 
This high number of vehicles on the roads results 
in higher chances of collision between two or 
more vehicles. As a result, despite progressive 
technology accidents are on the rise. `Peek 
crash` would be the point in time where crash 
avoidance technology will perform good enough 
to result in a global decrease of accidents 
that lead to fatalities or serious injuries. From 
that point on it is the authors belief that the 
automotive industry must do all it can to keep 
those number at a decreasing rate until it 
reaches zero lives lost on public roads.

Perceived Safety | Trust is KeyPercieved Safety 

If the future designer`s task to translate the 
commonly used road language and gestures 
to a digital format. Use of signal lights, hand 
gestures and eye contacts. All of these human 
elements need be reinterpreted on a fully 
autonomous machine. The execution of these 
features needs to gain the trust of the humans 
around it. The trucking industry is at a race today 
to build trust in robo vehicles. The brand image 
that will be first associated with trust will win 
the autonomy and safety race.

RESEARCH CONCLUSION
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10. DUEL movie by Steven Spielberg portraying an evil truck chasing a passenger car.
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Accidents are on the rise and Autonomy is at 
our doorstep. How do we address the Safety 
concerns of Autonomous Trucks through 
Human Centric Design?

The purpose of this design project is to evaluate 
the safety deficits of current trucks, especially on 
the field of passive safety and perceived safety. 
The challenge is to identify areas that could be 
improved on the next generation of electric and 
autonomous platforms.

The author`s primary goals are to fundamentally 
rethink the architecture of long-haul commercial 
vehicles. These machines are operating in the 
same physical space where humans: moms, 
dads, daughters and sons are living their 
everyday lives. Therefore the envisioned 
kick-off point would be to study the physics  
of the scenario. First principles thinking. The 
author would like to understand this technique. 
Identifying the problem, breaking it down to the 
most obvious elements and try to reassemble it 
in a way that solves the problem in hand. 

Part of this primary goal is to validate the 
proposed ideas through engineering support and 
get a proof of concept. The author will engage 
with its sponsor, Volvo Trucks, to understand the 
technical background behind safety systems. A 
possible learning outcome would be a deeper 

understanding of technical structures that have 
an influence on function and design appeal. 

The author wishes to explain the function behind 
the concept using time based media. The goal 
would not only be to create a final presentation 
video, but also to explain features along the way 
using loose animated images (GIFs).

A project about long-haul commercial vehicles is 
highly complex and involves logistics systems, 
business solutions and various services that 
accompany the product. Considering the time 
frame of this thesis project the author focuses 
on proposing solutions for problems existing 
primarily on the set scenario.

A considerable amount of time will be dedicated 
to 2D exploration both analog and digital. 
Jumping into 3D early often leads to blocking 
the design from a natural evolution. The author 
will consciously use discipline to not get sucked 
into modelling and get a healthy distance by 
juggling 2D and 3D output.

The author aims to open up a discussion about 
the future responsibilities of designers. Trucks 
are commonly looked at as extremely dangerous 
machines because they are very technical and 
engineering driven products. A stronger focus 
on design could overhaul the appeal of future 
trucks. According to the author designer are 
facing an incredible challenge to respond to the 
great changes in the industry. As a fundamental 
value of Volvo, safety should be an outcome of 
every engagement with the product. The many 
layers of safety should be treated holistically. 
Perceived safety however is exclusively the job 
of a designer. This is where the main focus of the  

PERSONAL DESIGN BRIEF
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Y. Human Centric Design changes definition in the era of Robo-Trucks.

Master Thesis will be. Autonomous platforms 
will take the drivers out of the equation. Human 
Centric Design is at the base of all Volvo 
design activity as a core Scandinavian value. 
It is important for the author to find the next 
generation audience for future Volvo products. 
It is the author`s vision that the Human Centric 
Design in the future will have a much broader 
scope. The focus will shift from user to society 
and all of the sudden the most important person 
to consider throughout the design process will 
not be the driver, but all the people surrounding 
the truck. It is one of the author`s challenges to 
give a clear explanation to what that future may 
look like and how can it improve everyone`s life 
through design.

The ultimate goal is to be on the right track of 
professional self-improvement. Skill building is 
just as important as listening to feedback and 
collaborating. It is important for designers to 
learn the difference between self-expression 
and the development of real products. The 
balance between reality and fiction is difficult to 
keep while pushing the boundaries at all times. 
The author wishes to learn and take its people 
skills to the next level by reaching out to Volvo 
professionals from related fields and asking for 
input. Furthermore, keeping a healthy attitude 
towards criticism is a must and striving to 
integrate feedback from tutors should be a top 
priority.
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Considering the time frame of 20 weeks of a 
Master Thesis Project in comparison with a real 
life truck development project which can range 
from 6 - 10 years, it is inevitable to set limitation 
to the project at an early stage.

Business Model

Each product is driven by commerce and it is 
the responsibility of the designer to consider the 
commercial aspects of every product designed. 
Trucks are probably even more dependent 
on a strong commercial background driven 
by numbers and efficiency since in contrast 
with passenger cars, trucks are mostly sold 
from business to business. In most cases 
the bottom line is the most important factor. 
Price, energy consumption, fuel price, cost of 
maintenance, operational cost and efficiency are 
very important for truck buyers. In the author`s 
opinion the future the concept of the buyer will 
also change as many non-automotive companies 
are shifting their business models from selling 
products to offering services. On the other 
hand many technology companies that used to 
operate online are moving their businesses into 
the physical world and developing consumer 
products. It proves to be quite challenging to 
predict the future business case of electric 
and autonomous vehicles. Especially in the 
commercial sector considering logistics and all 
the stake holders, such topic could be a Master 
Thesis on its own.

 IT`S A BOX! | EU Pal & Containers

The global economy and trade was built 
throughout history. Worldwide standards have 
been established for the shipping and logistics 
industry to enable common ways of handling 
goods and cargo. Trucks are part of the global 
logistics system and they are designed to 
accommodate specific dimensions. All standard 
size goods are loaded onto pallets. These pallets 
have standardized dimensions to allow them to 
fit efficiently into to the cargo space of a trailer 
or container. To stay true to reality and avoid 
proposing design solutions that are out of touch 
with reality the author needs to respect the 
main guidelines when it comes to standardized 
packing dimensions. A strict technical package 
may come as a trade-off when it comes to 
aesthetics, but the relative feasibility of the 
project can provide an added value.

Technical Development 

Trucks are probably the most technical vehicles 
that are commonly present on public roads. 
Performance is the most important aspect 
and aesthetics are secondary. All types of 
engineers need to come together to build a 
trucks. Weight resistance, aerodynamics and 
safety engineers all need to deliver a performant 
product that stands the test of time. Considering 
the industrial design nature of this project the 
author heavily relies on technical support from 
the sponsor and university tutors. The feasibility 
of materials and their connection points, the 
suspension system and the ability to manage 
diverse terrain are all complex engineering 
questions. The focus here remains on exploring 
the interaction between machine and human.

LIMITATIONS
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Pedestrian Safety VRU

The present scenario for this thesis project 
focuses on extra urban scenarios where 
accidents are high. Highway scenarios imply 
limited contact with pedestrians, therefore the 
author dedicates the focus on exploring the 
safety of car to truck scenarios on highways and 
national roads. In correspondence to previously 
analyzed statistical data, urban accidents where 
pedestrians are in danger represent the minority 
of cases with 25%. Volvo VISE is destined to 
execute hub to hub transportation services with 
95% of its operation being executed on public 
highways. The vehicles would come in contact 
with pedestrians or workers in distribution 
centers or ports where low speed operation is 
required. The risk of collision with pedestrians is 
low in these areas.

Focus on the U.S. Market

Even if the global economy is heavily regulated 
and standardized when it comes to shipping 
and logistics systems, there are still big 
differences between different markets. Trucks 
are being developed in very different ways in 
the USA compared to European countries. In 
the European Union regulations are limiting the 
dimensions of trucks to make them compatible 
with the existing road conditions and the 
nature of the infrastructure. The USA has very 
different regulatory measures considering 
their infrastructure. The country is expansively 
covered with highways and streets are spacious 
in contrast to most European countries. Different 
types of vehicles are developed for these 
markets. The author focuses on the biggest 
trucking market, which is the U.S. Market.

11. Bench Vise referring to the name of the project and the 

limitations it may have.
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First Principles Thinking

Trucks have been built by the same principle 
ever since they were invented. Chassie, trailer 
and cab were mounted together forming the 
proportions of a truck, as we know it today. In 
the ear of autonomous mobility the driver`s cab 
is no longer needed. After getting rid of the cab 
can we further break down the architecture 
of a convention truck? Can we put these 
fundamental pieces together once again in a 
new way that is more efficient and more safe?

Moodboard

The best kind of safety is the one that avoids 
having an accident altogether. Interaction 
between traffic participants is fundamental for 
safe mobility. In what way will humans interact 
with machines on the highways of the futures? 
How will this manifest in the visual world and 
what is the aesthetics of safety? When we will 
no longer be able to make eye contact with the 
driver of the vehicle nearby, we need to search 
for a `digital eye contact` to gain trust.

12. Fiat 130 NC Blueprint

INSPIRATION
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FIRST ROUND

IDEATION

In the author`s point of view trucks are very 
specific vehicles to design considering their 
modularity. Various chassie setups and third 
party trailers create an eclectic aesthetic. When 
a tractor unit is coupled with a trailer, the trailer 
becomes 85% of the visual experience. 
Trailers are the essence of the truck. Without 
the trailer there would be no need for tractors, 
yet they are not designed together to form an 
efficient, holistic unit.

The author starts out with a box. The challenge 
is to find innovative ways to transport the box 
from A to B. All ideas and decisions must serve 
safety.

According to the research gathered above, the 
majority of truck related accident victims are car 
occupants. They are the audience of this truck 
concept. When laying down the architectural 
foundations of this vehicle, the core layer of 
safety must be kept in mind: passive safety. As 
most fatal car-truck accidents happen due to 
under-runs, where the trailer plays a dangerous 
role, the author concludes to lower the truck 
trailer closer to the ground, making under-runs 
impossible for passenger car. Furthermore, a 
low trailer results in a lower center of gravity for 
the payload providing better overall stability to 
the vehicles. The following proposals explore 
different ways of coupling with these low trailers 
and various ways of propelling them.
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Proposal 01 | Robo-Truck

Studies showed that trucks could be the first 
types of vehicles to become fully autonomous 
due to their route predictability. When drivers 
and cabs are no longer needed what will 
trucks look like? What type of character should 
they embody and most importantly, what is 
the aesthetic of trust? A fully autonomous 
truck would be equivalent to a robot. Would 
a high-tech, robotics appeal earn the trust 
of the public? A purpose-built machine can 
communicate efficiency, but can it look safe?
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Proposal 02 | Volvo VISE

This proposal aims to capture the character of 
a working person - honest and capable. A truck 
is a tool for transportation. Expressing its true 
purpose through design could earn the trust 
of the people surrounding it. Inspired by the 
common workshop tool, Volvo VISE connects 
the propulsion units with the trailer, forming one 
whole structure. A minimalistic exterior uses soft 
and clean surfaces to express safety.
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Proposal 03 | Form vs. Efficiency

Proposal 03 explores the boundaries between 
aerodynamic efficiency and logistical efficiency. 
Trucks have many limitations when it comes to 
dimensions and travel speeds. What is the right 
balance between box and drop shape for the 
autonomous and safe future?
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Chosen Proposal

Volvo VISE was chosen for further development. This proposal shows promise of a trusted 
character through its soft surfaces. The platform has room for several safety features.
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Second Round of Ideation

Each proposal is reviewed and revisited for a 
second loop. A robust and robotic appeal may 
show efficiency but it lacks emotional value. An 
exterior that expresses speed can also imply 
danger and risk. Staying closer to reality in terms 
of loading dimensions is one of the objectives for 
this concept.

43



CONCEPT DEVELOPMENT

The chosen direction from the ideation phase 
is now evaluated. Packaging requirements are 
defined by looking at the benchmarking section.

Slow Design

The automotive design industry generally 
expresses speed and dynamism through shapes. 
The author decides to go in an opposite direction 
to express safety. Trucks have restricted 
travel speeds today and the author believes 
that efficiency in the future will not come 
from higher speeds, but from 24/7 operation 
enabled by autonomy. Volvo VISE can travel at 
relatively high speeds, but it does not have to 
communicate that.

Vertical and horizontal parallel lines, uncommon 
in the automotive form language, are used to 
visually slow down this vehicle. 

Sharp geometric shapes are conflicting with 
aerodynamics even at trucking speeds (80-100 
km/h). Further exploration on the front of the 
truck evaluates aero needs. The focus however 
remains on how the vehicles communicates 
safety both through its physical appearance and 
through its active safety features.
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Key Sketch

The concept demands a new business area 
for Volvo Group for the production of truck 
trailers. The trailer becomes an integrated unit 
in the design process. The selected Key Sketch 
highlights the visual importance of the trailer, 
considering that it is a large percentage of the 
whole. The propulsion units connect and blend 
with the shape of the trailer. 



Package

In comparison with a conventional European 
truck, Volvo VISE has lower height. The intention 
is to close the under-run. The trailer is lowered 
just as much as the road conditions allow it to 
be.
Different lengths can be used for different 
routes. The low nose of the truck has far better 

The vehicle uses omnidirectional wheels to 
compensate for the extended wheelbase.  These 
wheels also enable the trailer to move on its own 
at slow speeds inside ports and distributions 
centers.
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Volvo Soul

An evolution can be expected when it comes to 
the brand identity of Volvo. Company logos are 
updated from time and it is most likely to be the 
reality in the future time frame of this project. 
The Volvo Ironmark, placed on the grill of the 
truck, represented power in the past. Today 
it is placed on the cab, showing intelligence. 
The author porposes another evolution of the 
Ironmark. Future Volvo autonomous trucks 
should have a soul.
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Set-Up

Further exploration defines the coupling method 
used to connect trailers with the propulsion 
units. The engines move as separate vehicles 
connecting to the front and the rear. The trailer 
is slightly lifted from its resting position, locking 
into high speed travel mode. This vehicle is 
expected to carry out hub to hub highway 
deliveries. The low set-up adapts to these road 
conditions. 
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Front Development | Second Loop

The expression on the front of the vehicle 
is important. It sets the tone for the entire 
interaction between human and machine. The 
rear of the truck may have similar roles. First 
impressions are fundamental. Soft and generous 
shapes are asking for trust.

Light signals around the vehicle initiate 
communication and stay in contact with drivers 
and pedestrians around the truck. Singals 
include greetings, reaction human gestures such 
as waving. Communication of intent is a must: 
turning, overtaking and stoping.
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First Principles Thinking

Trucks have been built by the same principle 
ever since they were invented. Chassie, trailer 
and cab were mounted together forming  the 
proporations of a truck, as we know it today. 
In the ear of autonomous mobility the driver`s 
cab is no longer needed. After getting rid of the 
cab can we further break down the architecture 
of a convention truck? Can we put these 
fundamental pieces together once again in a 
new way that is more efficient and more safe?

52

The hight is significantly reduced which results 
in a much more approachable appearance 
compared to conventional tractors linked with 
trailers. At first glance it appears to be solid, 

compact and reliable. Underruns are no longer 
possible due to the low trailer setup. This also 
improves aerodynamics at highway speeds.
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Operational Benefits

Autonomous trucks would not only increase 
safety on public roads, but also intensify 
efficiency in all commercial operations such 
as material handling. Sorting trailers, loading 
and unloading pallets can all be automated 
processes. The dedicated Volvo VISE trailer can 
use a conveyor system in the interior platform 
that shuffles the pallets in the right order.  
Having one main point of output, the process 
of unloading can be highly standardized and 
efficient. Human effort would be drastically 
reduced, allowing workers to concentrate on 
tasks that can further increase local productivity. 
Automation of the vehicle is an important step 
towards the automation of a whole industry.
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Volvo VISE is an autonomous commercial vehicle that works to earn the trust of the public. It is lower 
compared to conventional trucks eliminating under-run scenarios and capturing a friendlier look.

VOLVO VISE

RESULTS
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 Volvo VISE traveling at highway speeds.

 Volvo VISE surrounded by passanger vehicles.
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60

 Volvo VISE interacting with bystanders.

 Volvo VISE seen from a driver`s perspective.
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62

 Volvo VISE rear signal lights in function.
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Early ideation was a challenge for this project. 
The author learns to let go of initial ideas that 
seem well suited for development in order 
to allow space for further exploration and 
testing. Validating existing design proposals 
by comparing them with new ones was one of 
the most valuable learning outcomes from this 
thesis. During the artistic process of a design 
project it is often difficult to think outside of the 
box when it comes to design proposal. Listening 
and understanding tutorial feedback is a 
constantly evolving skill. Taking a step back and 
reflecting is an important lesson learned.

Through consultation and early presentations the 
author decides to shift the focus from passive 
safety solutions to perceived safety. Defining 
a trusting character of the vehicle is a more 
important task for a designer. Through research 
and adjustments the topic proved to be valid 
and relevant. Technical concerns were raised 
at concept development. The author learns to 
reevaluate decisions and revisit key points of the 
process. While tuning the package and layout 
the author learns to not lose sight of the focus, 
keeping safety at center of each decision made.

A degree project is something that one looks 
forward to from day one of their studies. It is 
common to build up expectations and aim to 
exceed personal standards.

From the start the author was very excited 
to invest several weeks of full time work 
into a topic that is certainly important for 
every society: road safety. Its relevance is 
unquestionable especially in the coming era 
of autonomous mobility. Setting up a detailed 
production plan was the first lesson learned. The 
author perceived the process as a simulation 
where the student is not only practicing design 
execution, but also design management. Setting 
up a collaboration with Volvo Trucks, negotiating 
terms and conditions, deliverables and placing 
them on a timeline became a useful skill that the 
author can apply on all future projects. 

The author`s aim was to benefit from having 
Volvo Trucks as a sponsor. Early dialogs were 
open with key field experts to help expose 
relevant areas to focus on. It has been a great 
experience to be in an environment surrounded 
by professionals who are willing to help and give 
an insight into the challenges of the industry.

REFLECTION

CONCLUSION
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Important lessons were learned during the 
design refinement. The CAD process served 
the purpose of evaluating technical decisions 
and fine tuning proportions, wheelbase 
and clearance. This chapter proved to be an 
important bridge into defining the key scenarios 
and use cases of the concept. From this point on 
the author focused on expressing the character 
of Volvo VISE in environmental context.

It is important to reflect on the external 
circumstances of this project. The global context 
in early 2020 has had a big impact on schools, 
businesses and society as a whole. Working 
on a thesis project has been different than ever 
before. Important work related lessons were 
learned throughout the development of the 
2020 pandemic. Pivoting from initial time plan 
was necessary. New strategies were instantly 
put in place. The sudden lack of resources and 
reprioritization became an extra load on the 
process. The author`s take-away is to not take 
anything for granted. Project plans should be 
flexible and agile. Always have a back-up plan.
Circumstances proved to have a negative effect 
throughout the course of this project, however 
the author believes this experience will serve 
as strength in the professional life beyond the 
frame of the university.

In the author`s view the process of this thesis 
validates the importance of design contribution 
when it comes to safety systems. Designers 
possess the unique competence of identifying 
human needs and reacting to them both 
practically and emotionally. The industry faces 
a great challenge in the coming period to 
earn the trust of society as we move towards 
autonomous systems.

Even products as practical as trucks need an 
artistic touch to connect with their environment. 
Volvo creates products by people for people and 
the link between human and machine needs 
to be stronger than ever. The task of future 
transportation designers heavily revolves around 
this sentiment.

.
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