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Dear Reader,
Have you ever asked yourself, what you actually
expect from an expert organization? What is the
first thing to come to mind?
It will surely be expertise. This is what has distinguished us for over ninety years. Further associations may include neutrality (for this reason,
we have sponsored the referees in the German
Bundesliga for nearly 15 years), independence (as
a third party), strength of service, and added value
(improved safety pays).
Did “thought leaders for safety” also come to
mind?
Being a pioneer is an essential role for expert
organization DEKRA. This includes considering
the new safety standards that we will require in
our increasingly digital world. Take 5G for example – the new mobile radio standard. The first networks are to launch around the world in 2020 –
bringing lightning-fast data transfer rates and
allowing autonomous and networked driving to
become a reality. Read more about 5G and how
DEKRA in Málaga is preparing for its arrival from
page 18.
Also make sure to read the gripping cover story
about the development of mobility from page 8.
One could say that we went ‘above and beyond’
for you.
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Quick, Quicker, 5G
Our highly automated vision of the future
will require huge amounts of data. What
possibilities will the newest generation of
mobile communications, 5G, bring?

We hope you enjoy reading!
Yours,

22

Stefan Kölbl
Chairman of the Board
DEKRA e. V. and DEKRA SE

José de la Plaza
and Joaquín
Torrecilla
interviewed

2

DEKRA solutions 3/2015

Contents

Digital

E-Paper

Electromobility
will transform
all vehicle
sectors

18

Everything talking
to each other, and
in real time

PHOTOS: K.-H. AUGUSTIN/DEKRA, MARIO WAGNER/2 AGENTEN, JOSE ANTONIO DE LAMADRID/AGENTUR,
FOCUS, BMW, DAIMLER, NIKOLA, GETTY IMAGES, ZF, KAY ZIMMERMANN, AIRBUS

40

30

22

On the Same Wavelength
At the Telecommunications Lab in Málaga,
DEKRA is preparing for the introduction
and future usage of 5G.

24

Up, Up, and Away
Carrying names such as Volocopter 2X,
Airbus Pop Up or SureFly, drones represent
a new chapter in personal transport.

30

Talking Electric Mobility
It would be a mistake to think only cars
will go electric. Two-wheelers will also
follow the trend, and the first electric
truck, Nikola One, is also on its way.

Four cameras provide a 270-degree
field of vision

40

Number 1 is Alive!
Virtual, precise and safe: The world’s first
VR-controlled timber crane in action.

Standards
02 Editorial
04 News
42 Masthead

Fancy reading DEKRA
solutions on your tablet
and being able to click
on links and videos
directly? No problem –
just download for free!

You’ll also find the
e-paper at:
www.dekrasolutions.com

solutions online
The DEKRA magazine
also has its own home
page complete with daily
updates from the exciting
world of DEKRA. We look
forward to your visit!

More information
on this topic:
www.dekrasolutions.com

Icons

24

Airbus presents
a modular
concept with
“Pop Up”

Video
Web Link
Email

3

DEKRA solutions 3/2017

News

LAUSITZRING

Automated Driving in the Spotlight

D

EKRA will take over the Lausitzring
in South Brandenburg on November 1. Together with the DEKRA
Technology Center, which has been
located directly next to the race track
since 2003, it will be developed into the
biggest independent test center for automated and networked driving. “It’s all
about routes and facilities that make it
possible to comprehensively test automated driving functions. This will aid
us in our role as a development and test-

ing partner for the automotive industry.
We will be able to replicate highly complex scenarios in a very flexible manner,
be it for inner-city, extra-urban or freeway journeys,” explains DEKRA Board
Member Clemens Klinke (pictured right).
Two city routes, one cross-country circuit and a freeway section will be available, in addition to multiple ancillary
areas. The infrastructure will feature
all the necessary components for effective vehicle-to-vehicle and vehicle-to-in-

frastructure communication (V2V and
V2X). Through the acquisition and development of the Lausitzring, the number of
employees at the DEKRA facility in Klettwitz will double from 100 to 200. “We are
happy to be opening up the next chapter of the Lausitzring with such positive
signs for the future,” says Josef Meier,
one of the previous owners (pictured left).
Video can be found at:
www.dekra-solutions.com/en-lausitzring

DATA HEADSETS

New Approach
AFTER THE FLOP of the abandoned Google Glass data

headset project in 2015, a new concept is set to be
launched. Google Glass 2.0 has been conceived less as
a gadget, more as a workplace assistant. During the
two-year testing and development phase, the headset
was used in the manufacturing and health sectors.

50
Corporations

– including Boeing
and Volkswagen –
integrated Google Glass in
their work processes during its
two-year test phase.

AUTOMATED PARKING

BRIEFLY NOTED

Into the Breach
BOSCH IS A DRIVING FORCE for the

development of automated and networked parking across multiple levels.
One major facet of this project is active
online parking lot management, another
is autonomous driving for those first
and final meters.
Parking in and setting off from your
own space or driveway will be made
easier with the
Home Zone Park
Assist, which automatically parks
the car. An autonomous remotecontrolled parking

assistant will take over the parking process in public parking lots. A complete
parking service developed especially for
multistory car lots is provided by the
Bosch Automated Valet Parking system.

Membrane Panels

KEEPING IT CLEAN

Anti-Smog Towers
DUTCH ARTIST DAAN ROOSEGARDE

has developed a somewhat unconventional idea for cleaner city air. The towers, placed around a city, act as gigantic
vacuum cleaners, cleaning the air at the
nanoparticle level. That it would work
has been confirmed by the experts at the
Eindhoven University for Technology.
Up to 45 percent less pollutants were

40

recorded in the area surrounding one of
the so-called Smog Free Towers in testing in China.

form the covering of the MercedesBenz Arena in Stuttgart, spanning
almost 37,000 square meters. The
textile roof – which is over 20 years
old now – has been renovated in
time for the kick-off of home side VfB
Stuttgart’s first game of the 2017/2018
Bundesliga soccer season. Cable
and lifting technology specialists
Pfeifer Seil- und Hebetechnik from
Memmingen professionally and
competently replaced the membrane
panels for stadium operators Stadion
NeckarPark GmbH & Co. KG. Schlaich
Bergermann Partner (sbp) GmbH were
responsible for planning and construction supervision, while asp Architekten
GmbH managed the project. Neutral
assessments, testing and quality
control of the materials were carried out
in the DEKRA Laboratory for Technical
Textiles and Films. DEKRA experts
were also on site to make sure that
there were no mistakes in installation.
The test engineers have already tested
similar roofing constructions for stadia
in France and Brazil, including the
famous Estádio do Maracanã in
Rio de Janeiro.

IoT Testing Portfolio
Expanded
The last gaps have been closed, and
now all relevant world regions have
coverage. The DEKRA laboratories
are now able to certify products from
South Korea in accordance with the
LoRaWAN program (Long Range
Wide Area Network), which use new
ISM frequency standard KR920.
LoRaWAN is a standard created by
the organization LoRa Alliance for the
wireless operation of user devices in
the Internet of Things (IoT).
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News
BRIEFLY NOTED

COURIER DRIVERS

Soft Skills in Demand
RELIABLE AND WELL-MANNERED

applicants have good prospects at courier, express and parcel service providers. This is one of the results of an analysis of 278 job descriptions carried out
for the DEKRA Job Market Report 2017.
Clean police clearance certificates and
advanced soft skills are highly valued
by employers. Lateral entrants are welcome in the industry. The impending
revolution in courier, express and parcel logistics will lead to higher qualification requirements.

Beneath City Lights
Upgrade streetlights to act as
electric car charging stations with
minimal effort. This is the concept
proposed by the Ubitricity Society
for Distributed Energy Systems
to help accelerate the spread of
charging infrastructure. Cables with
integrated electricity meters form
part of the proposal. The company,
which is collaborating with energy
provider Vattenfall, cites the cost
of upgrading a single streetlight as
around 300 euros. The compatible
charging cables, which would be
bought by the vehicle owners,
should cost 100 euros.

AUTOMOTIVE INDUSTRY

New Frontiers
ONLY MANUFACTURERS that think

outside the box and build themselves a solid partner network will
be able to remain competitive in the
automotive industry. At least, this
is the firm belief of international
strategy consultants A. T. Kearney.
Their prophecy for future development: autonomous vehicles will
revolutionize the current transport landscape, although hardware
will ultimately lose its relevance.
Instead of the current value-added
chain – with the OEM at the top –
a network of diversely positioned
players will emerge.

AUTONOMOUS DRIVING

Los Angeles Changes Lane

Driverless Delicacies

The Californian Los Angeles County
Metropolitan Transportation Authority
is changing over from gas-powered
to electric drive technology. By 2030,
the local transport service provider will
completely replace its current fleet of
2,500 predominantly gas-engine driven
vehicles with electric equivalents.
According to the Los Angeles Times,
the acquisition of 95 electric buses
costing 138 million dollars in total will
be the first step towards this goal.

INTERNET GIANT AMAZON is redoubling its

efforts to enter the food business with a
pilot project in London, which tests the
feasibility of driverless deliveries.
The mini transporters are electrically powered, and can carry
a payload of 128 kilograms. It
brings groceries directly to
the customer’s door, saving a
trip to the supermarket.

6

DEKRA solutions 3/2017

PHOTOS: THOMAS KÜPPERS (2), TIM.RECKMANN/CC3.0, BOSCH, PIMHENDRIKSEN.COM/SMOG FREE PROJECT, UBITRICITY, ISTOCKPHOTO, RINSPEED, OXBOTICA

DEKRA SAFETY DAY

Dangerous Encounters

A

t the second DEKRA Safety Day,
held at Bielefeld’s Traffic Safety
Center in July, the DEKRA experts
reconstructed various road accidents
with four different crash tests. In the first
test, a motorcycle crashed into the side
of a convertible at 47 km/h. The impact
of the collision caused the dummy of
the motorcyclist to touch the passenger before colliding with the driver of

ELECTRIC DRIVES

Advance of
the E-Vehicle
AGENCY ANALYSTS FROM Bloomberg

New Energy Finance have painted
a positive future for electric mobility. Due to rapidly falling battery
prices, they predict that cars with
electric drives will supersede cars
with combustion engines within
the next 20 years. This will not just
result in radical changes for the automotive industry, but also unrest in
oil-exporting countries. The experts
further state that electric cars

the convertible. In a further test, the
accident researchers demonstrated the
mortal danger that a passenger can find
themselves in, if the airbag deploys while
their legs are resting on the dashboard.
No less dramatic was the crash
between a car driving at 45 km/h and a
so-called hoverboard rider (self-balancing, single-axle electric vehicle). The
DEKRA experts also highlighted the dif-

ficult legal situation: hoverboards need
to be registered, as they are capable of
speeds up to 20 km/h. However, their lack
of brakes or lights precludes their registration. The fourth crash test demonstrated how unsecured van loads become
life-threatening projectiles in a collision.
Video can be found at: www.dekrasolutions.com/en-safetyday17

Better Cost-Benefit Ratio
Higher efficiency means that a battery costing $1,000 in 2010 will cost $73 in 2030.*

Average price
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will spread far quicker than current assumptions suggest. By 2040,
around a third of the world’s car stock
will be electrically-powered. This will
result in a reduction in oil consump-

2022

2025

$ 73
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tion of eight million barrels per day.
Despite these figures, the rate of
charging infrastructure expansion
will limit growth in key markets until
the mid 2030s.
*Source: Bloomberg New Energy Finance
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The New
Mobility
Considered ultimate freedom in the middle
of last century, mobility has become a minefield
of different topics. The simple act of getting
from A to B involves the themes of environment,
technology and safety. So what are today’s
views on tomorrow’s mobility?
Author Matthias Gaul

Cover Story

I

can remember when there wasn’t
an automobile in the world with
brains enough to find its own way
home. I chauffeured dead lumps of
machines that needed a man’s hand
at their controls every minute. Every
year machines like that used to kill tens
of thousands of people. The automatics
fixed that. A positronic brain can react
much faster than a human one, of course,
and it paid people to keep hands off the
controls. You got in, punched your destination and let it go its own way.”
At the time, the scenario depicted
by Russian-American author Isaac Asimov in his short story “Sally” was hard
to believe. Written in the year 1953, the
realization of self-driving cars was the
stuff of daydreams and the motorcar was
only just coming into its heyday. The latter promised independence and freedom, and a leap in motorization that
also greatly contributed to reversing the
economic fortunes of many nations in
those post-war years. Streets were open
and free – traffic jams were more or less
unheard of.

“Free mobility for free citizens”
Reviewing the development from the
1950s to the modern day, Prof. Andreas
Knie from the Innovation Center for
Mobility and Societal Change in Berlin talks of three main phases. In phase
one, the motorcar could be regarded as a
‘steel incarnation’ of a society whose slogan rang: “free mobility for free citizens.”
Anybody could own a car, allowing them
to travel wherever their hearts desired.
As a short aside, these years also saw a
massive increase in the number of road
deaths, peaking in Germany in 1970 with

Pros and cons
It’s full speed ahead for
discussion of different
drive concepts

21,332 and in France in 1972 with 18,034
fatalities. The implementation of speed
limits on country roads – where the majority of traffic casualties still occur across
the EU – as well as reductions to blood-alcohol limits and introductions of fines for
not wearing seat-belts began a sustained
reversal of this trend in following years.

Introducing frameworks
From the 1990s – well into phase two –
realization was slowly dawning that the
increase in traffic was a big problem

“The future of
diesel has been
unfairly condemned”
Dr. Uwe Wagner
Karlsruhe Institute of Technology
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that was only going to get bigger, both
for people and the environment. We are
now in phase three. “Individual mobility
with private vehicles must be completely
re-imagined,” states Knie with vigor. It
is a political imperative that the frameworks and conditions necessary for intelligent and efficient networking of different modes of transport be implemented
at all levels. Only this will allow both
passenger and freight traffic to progress, and enable us to actively reduce
congestion.

Cover Story

to adhere to the Euro 6 standard. China
aims to go one step further in 2018, planning legally mandated quotas for electric cars. What will this mean for the
drive technologies of the future? It’s
clear-cut for Prof. Dr. Ferdinand Dudenhöffer from the CAR Center for Automotive Research at the University of Duisburg-Essen: “Diesel has no chance. To
effectively tackle the problem of nitrous
oxides, we need to make massive headway in electric mobility.” He believes that
many countries are already embarking
on the right course. He highlights China,
India and the US state of California as
pioneers in this area, with France, the
Netherlands and Norway also playing
valuable roles. The cause is aided by the
choice of more and more manufacturers to invest in electrifying their vehicle portfolios.

Diesel versus alternative drive
technologies
Mobility as we know it – drive technology especially – is facing a period of radical transformation. While the European
automotive industry was dominated by
the diesel engine’s torque and frugality for decades, the technology is now
threatened with extinction, especially
if it doesn’t clean up its act. Many European cities including London, Paris, Oslo
and Brussels have already tightened
regulations on diesel vehicles that fail

Keyword China
Focusing on China, it is envisaged that
by 2020, five million electric vehicles
will be on the country’s streets – at the
end of 2016, the International Energy
Agency IEA estimated there to be around
650,000. “The introduction of greater
numbers of electric vehicles provides
new challenges for suppliers, manufacturers, workshops and testing organizations,” explains Stan Z
 urkiewicz,
DEKRA Chief Regional Officer East Asia.
These include ensuring safe operation,
the unequivocal identification of faults
and malfunctions – especially when it
comes to the high-voltage system – as
well as the safe maintenance of electric
Many developments will
influence the future concept
of individual
mobility
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vehicles. “Only when this is guaranteed
can maximum market acceptance be
achieved,” he continues. For this reason, DEKRA operates a specialist laboratory in Jiading, a district of Shanghai. In addition to charging stations,
key components of the electric drives
themselves are tested here. In collaboration with the China Quality Certification Center (CQC), the laboratory is also
developing standards for electric vehicles’ cabling and connecting elements.

Successful field tests
Despite all the euphoria surrounding
electromobility, the vilification of the
diesel motor is unjust, according to
experts such as Dr. Uwe Wagner from
the Karlsruhe Institute of Technology:
“The future of such drive systems is
being wrongly condemned. The media
is one of the main culprits – failing to
present the issue in full, and jumping
to wrong conclusions.” Of course, even
modern diesels exert massive influence over nitrous oxide levels in urban
areas. Implemented in September 2017,
the “Euro 6d-TEMP” standard measures
a vehicle’s emissions both on the roller
dynamometer and in real-life traffic situations. It represents a considerable
improvement over vehicles produced to
the previous standard. “Vehicles that
comply with this new norm have been
enjoying success for over a year now,”
explains Wagner. “Measurements have
shown that nitrous oxide emissions are
far below 120 milligrams, and in some
cases even below 40 milligrams per kilometer.”
Increasing urbanization demands
new transport concepts
More and more people live in urban
areas, and the number of megacities with over ten million residents
is growing. Only the implementation of sustainable mobility concepts will prevent total gridlock
and reduce both noise and pollution.

Smartly linked
To your chosen
means of transport
via an app

According to a UN prognosis, two thirds
of the Earth’s projected population of 9.8
billion people will live in cities by 2050.
Back in 1950, that figure was just one
third. Should the global degree of motorization double, as it may – from today’s
140 up to 280 cars per 1,000 of the population – the global passenger car fleet
will grow from approximately 1.05 billion
to 2.75 billion vehicles in 2050.

Holistic approaches
“While the issue of local pollution can
be solved through alternative drive concepts, this purely technical approach
to developing the motorcar does not
address the issue of over-congestion,”
points out scientist Simon Funke of the
Fraunhofer Institute for System and

Innovation Research ISI in Karlsruhe.
Solving traffic issues requires a holistic
approach and implementation of modern-day innovations both technical and
non-technical in nature.

Mobility as a service
What such approaches could look like
has been the topic of intense research
by Fraunhofer innovation cluster “REM
2030” in recent years. Testament to the
fact that non-technical innovations can
shape our mobility in future are the
countless sharing concepts, bike rentals
and other systems that are already part
and parcel of modern mobility, asserts
Funke. Mobility in such cases can be
regarded as a service, uncoupled from
vehicle ownership. There is also great
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scope for innovation in inter- and multimodality – the usage of different modes
of transport depending on trip purpose.
In one scenario, “REM 2030” envisages
a trio of vehicle concepts providing efficient mobility: electric bikes for short
distances, specially developed microcars for urban travel, and conventional
vehicles for longer distances.

Car sharing as an option
Car-sharing projects have been ascribed
great future potential when it comes
to easing congestion in urban areas.
Many car manufacturers have already
jumped on this bandwagon. The Smart
Cars and Minis from car-sharing giants
car2go and DriveNow allude to a shift in
attitudes to mobility in cities through-

Cover Story

out Europa and around the world. Volkswagen has even initiated a project in
Rwanda, through which it will offer new
mobility concepts, and Volvo intends to
launch an international car-sharing service in the near future. The Boston Consulting Group detailed their expectation that the number of users of such
services will grow six-fold between 2015
and 2021 in their study “What’s Ahead
for Car Sharing? The New Mobility and
its Impact on Vehicle Sales.” A staggering 1.5 billion minutes of driving will be
racked up by an estimated 35 million
users each month. The biggest international markets are currently Asia-Pacific,
Europe and North America.

Road safety has top priority
Another sharing concept that experts
see as having considerable future potential is ride sharing. This involves the creation of ad-hoc carpools to travel in a
private car from A to B. Of course, passengers are bound to wonder about the
roadworthiness of the car that they are
getting into. While data from traffic
accident research repeatedly indicates
that human error is the main cause of
crashes resulting in personal injury
and/or property damage, vehicle faults
are also occasionally implicated in serious accidents.
Consistency means safety
Periodic vehicle inspections – as offered
by DEKRA in many countries – therefore play an important role. In recognition of this fact, DEKRA Automotive and
ride-sharing system BlaBlaCar, with 45
million users Europe‘s biggest carpooling community, started a rather special
initiative in France in May 2017. Any of
the 11 million users in France who is registered as a vehicle owner, and has provided at least one journey via the platform in the last six months, is eligible for
a 20 percent discount on a general vehicle inspection at participating DEKRA,
NORISKO Auto and AUTOCONTROL cen-

“Individual mobility
with private cars
must be entirely
re-imagined”
Prof. Dr. Andreas Knie
Innovation Center for Mobility
and Societal Change

ters in France. “The partnership with
BlaBlaCar fits in perfectly with our many
initiatives for increased road safety in
France,” asserts Karine Bonnet, Directrice Générale Adjointe Réseau, Marketing et Ventes of DEKRA Automotive
S.A.S., based in the Parisian suburb
of Trappes. In light of the increasing
complexity of technology, we need to
ensure that all active, passive and integral safety systems work without fail
for the entire life of the vehicle they are
installed in. Only when this is guaranteed can their full potential be realized.

Large regional differences in
accident frequency
Developments in recent years demonstrate that there is a great deal of work
to be done in improving road safety. As
can be read in the DEKRA Road Safety
Report 2017, the EU trend is generally
positive – between 1991 and 2016, the
number of traffic fatalities sank more
or less continuously by 66 percent, from
75,426 to 25,500. In contrast, 2016 saw
an unwelcome development in the USA,
with more people dying in road accidents

Electric Vehicles Around the World
The market for electric cars will develop rapidly.
20 million
worldwide (2020)
2 million
worldwide (2016)
650,000
China (2016)
560,000
USA (2016)
151,000
Japan (2016)
73,000
Germany (2016)
SOURCE: INTERNATIONAL ENERGY AGENCY (IEA): „GLOBAL EV OUTLOOK 2017“
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0.2%

global market share for
electric vehicles 2016
Prognosis
Electric vehicles
by 2025

40-70
million

Cover Story

Widespread stagnation
Viewed on a global scale, this is but a
fraction of the 1.25 million people that
lose their lives in road traffic each year
according to the “Global Status Report
on Road Safety 2015,” published by the
WHO. Progress in reducing this huge
number has stagnated in recent years,
and discrepancies between regions
remain immense. While the number of
traffic fatalities has been dropping fairly
consistently for decades in most industrial nations, it is increasing in many
emerging and developing countries.
According to the WHO, approximately
90 percent of all road deaths occur in
countries with low to medium incomes,
despite the fact that only 54 percent of
the world’s vehicles are found there.
Less accidents thanks to intelligent systems
The use of mobile phones while driving
has been a growing road safety hazard
for years. A study published in November 2016 by the Allianz Center for Technology (AZT) claims that one in ten fatal
accidents in Germany are caused by distraction through smartphones, navigation systems or other manually-operated
devices present in the car. The National
Highway Traffic Safety Administration
cites similar figures for the USA. It is
not just drivers that should be wary of
distraction by smartphone; pedestrians are also commonly distracted. This
was the finding of a DEKRA investigation across six European capitals. The

accidents – these electronic helpers are
indispensable integral safety elements.

“The partnership
with BlaBlaCar fits
in perfectly with
our many initiatives
for increased road
safety in France”
Karine Bonnet
Directrice Générale
Adjointe Réseau, Marketing et Ventes of
DEKRA Automotive S.A.S., France

risk is especially high when crossing
the road. Clemens Klinke, Board Member of DEKRA SE and responsible for
the Automotive business unit: “Many
pedestrians underestimate the hazards
that they subject themselves to when
they allow themselves to become distracted from unfolding traffic situations
around them.” In recognition of these
issues, DEKRA’s accident researchers
encourage the adoption of driver assistance systems that minimize the consequences of distraction. These include
lane assist, vehicle distance and emergency braking systems.

Innovative FAS as a standard
Their ability to avert accidents has been
proven in countless studies and investigations, for a range of traffic situations.
As many as one in two accidents could
be prevented or reduced in severity by
equipping driver assistance systems as
standard. With regards to achieving the
ultimate goal of “Vision Zero” – no fatalities or serious injuries in road traffic

14
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Road infrastructure solutions
Infrastructure also holds a key role in
road traffic safety. A range of measures
can be adopted to optimize safety potential, ranging from reducing hazards by
adding mirrors to blind entrances, to
maintaining road equipment and ensuring the safe condition of the road surface. Other approaches include installing speed cameras at accident hotspots,
installing suitable barriers and redesigning certain sections of road to protect from tree collisions. New automated
systems will also make an appearance.
One innovation from Sweden is the intelligent “Actibump” system to reduce
driver speed, such as outside schools.
The system – developed by Edeva – uses
radar to recognize vehicle speed, and
should a ‘speedster’ be identified, a steel
plate in the road surface drops six centimeters. The system has been shown to
reduce the proportion of drivers breaking the speed limit in traffic-calmed
zones from 70 to 20 percent.
Everything talks
Intelligent networking and digitalization both in vehicles and their environment will also play increasingly important roles in improving road safety. In
this application, networking involves
allowing cars to communicate both with
each other and with road infrastructure, such as traffic lights and traffic
management systems. So-called vehicleto-everything (v2x) communication both
warns and informs drivers of possible
hazardous situations along the route in
a fraction of a second, even if they are as
yet invisible to the driver. Highly- and fully-automated cars would be able to brake
or change lane to avoid dangerous situations with sufficient clearance without
driver input. This last example would be
exactly the type of machine that Isaac Asimov astutely anticipated back 1953.

ILLUSTRATION: MARIO WAGNER/2 AGENTEN

than in previous years. According to the
National Safety Council, over 40,000
road users lost their lives. Compared
with 2015 – with 35,100 traffic fatalities
– this equates to an increase of 15 percent. This development is made even
more dramatic when one realizes that
the USA had already seen a 7.2 percent
increase from 2014 to 2015. These two
years represent the biggest increase in
road deaths in over 50 years.

Safety gains
In a fully-networked future,
vehicles and transport
systems could allow
more and more of their
technology to be monitored
externally via a data
connection

Heading for   

Human error is a leading cause of road
accidents – a factor that is removed
in autonomous vehicles. They hold
the key to an accident-free future.

646

W

e will soon be in a position to relinquish driving control to the
vehicles themselves – technically at least. The law will follow
suit, as soon as the technology is deemed safe enough. Yet, even
in the most progressive corners of our planet, the effective market
penetration of self-driving vehicles will take decades. Motorization
development and trends in markets with high growth rates will prove
especially interesting. Should the new technology establish itself in
these regions, the often astronomic accident rates could be reduced
by a considerable margin.
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2010
Electronic assistance systems
spread: lane guard, emergency
braking, adaptive cruise control

2015
First autonomous functions, such as
self-parking systems, traffic assistants

Quick

Networked Transport

Quicker

Mobile network operators, device manufacturers, automotive brands and
many other industries are already preparing for the arrival of “5G.”
The new technology of the fifth generation mobile network is set to make
a whole host of new applications possible.
Author Hannes Rügheimer
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S

cheduled to launch in 2020 – only three years
from now – industries including mobile communications that rely on wireless networking for their products are already going full steam
ahead at readying themselves for “5G” – the fifth
generation mobile network. Most smartphones and
networked vehicles currently use “4G,” also referred
to as “LTE.” 4G is the abbreviation for the current,
fourth generation of mobile networks. The first generation referred to analog car phones, offered up
until the mid-nineties. The second generation was
the first digital mobile communications standard
“GSM.” 3G followed in 2000, and is also known by
the moniker “UMTS.”
Each successive generation has brought about
faster data transmission speeds and quicker reaction times – a trend set to continue with the fifth
generation. And that despite developers’ prime
focus on “latency” as they tweak with the final
details of the future standard. This specialist term
refers to the time that a data packet requires for its
journey from the internet to the mobile receiving
device. Latency in today’s communication networks
is between 40 and 100 milliseconds. 5G should dras-

Thoroughly connected
Cars and vehicles will
communicate with other
vehicles in future, as well
as with infrastructure
including traffic lights

tically reduce this to 1 millisecond – one thousandth
of a second. The reason that this is being ascribed
so much importance is in the planned applications
of the 5G network.
For example, the future network is earmarked
to enable highly-automated vehicles to communi-

The Journey to 5G

2017»

A 9 Autobahn Testing
On a section of autobahn (freeway)
between Munich and Ingolstadt,
network operators and equipment
providers have already installed the
first 5G-level network elements.
This allows car manufacturers
to test highly-automated driving
functions.

Mobile World Congress
At this radio communications exhibition
each February in Barcelona, network
equipment providers and chip manufacturers present their concepts for the next
generation of mobile connectivity. While
the standard has not yet been finalized,
everybody is trying to drive the same
message home: we’re ready for 5G.
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2018»

Standardizing
In the coming year, bodies
responsible for mobile network
standards such as 3GPP and ITU
will sign off on the most important
aspects of 5G radio technology.
Manufacturers and suppliers can
then begin developing products
for market release.

Korea Olympic Games
Samsung, LG and other local
tech giants intend to bring their
first 5G-equivalent applications
to life at the Winter Olympic
Games in South Korea. These
will include live 360-degree
videos of the events on virtual
reality headsets.

Networked Transport

1

ms

Reaction Time
Not all 5G applications
will need the lightning-fast latency time of
1 millisecond. But this is
the benchmark for the
new network.
Networked traffic Warnings via the web:
smartphones and wearables will alert drivers to
the presence of pedestrians and cyclists

cate with one another in real time. In one possible
freeway scenario, a following vehicle would automatically decelerate slightly in order to enable an
autonomous vehicle to execute a lane-change and
overtake another vehicle safely. Another example is
the identification of pedestrians and cyclists concealed by other vehicles or buildings – by recognizing the presence of their smartphone or wearable.

2019»

1

Gbit/s

Data Transfer
Even if increasing data
transfer rates aren’t the
main priority of 5G, they
will come nevertheless.
By 2022, 1 Gigabit per
second could be par
for the course for
mobile data.

Chips and Network Elements
On the basis of the 5G standard –
approved the previous year – more
and more chips and components
for network technology, smartphones and mobile radio modems
will appear on the market. The
development of user devices and
radio components will begin.

2020»

Internet of Things
One of the primary applications
of the gradually spreading 5G
networks will be the networking of
sensors and actuators – the Internet
of Things. The focus for such
applications is the energy-efficient
data transmission of hundreds of
thousands of radio modules.

Augmented Reality
It’s both an entertainment revolution
and a handy tool to provide real-time
information for maintenance engineers.
Augmented reality will also benefit
considerably from the introduction of 5G.
Video headsets will be able to augment
the user’s vision with blueprints, site
plans and other additional information.

World Radio Conference
In October 2019, experts will meet
to coordinate radio frequencies
around the planet. At the “World
Radiocommunication Conference,”
they will define the frequency
ranges upon which 5G may operate,
with the intention of keeping these
uniform around the world.
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Such highly dynamic processes demand lightning-fast reaction times.
Connectivity solutions for data transmission
between vehicles (Vehicle-to-Vehicle) and between
vehicles and other systems (Vehicle-to-X) are
already available. As these rely on WiFi or the LTE
vehicle protocol – “LTE-V” – they are not fast enough
for time-sensitive applications.
Minimizing latency presents an array of new
technical challenges. Even the quickest modern
data transmission speeds – via fiberglass cabling
– “only” achieve speeds approaching the speed of
light. In a single millisecond, a beam of light travels 300 kilometers. As fast as it sounds, this means
that a packet of information could never hope to
make its way across the country from a network
hub in Bonn, Düsseldorf or Munich to a user in
Hamburg or Berlin in the millisecond that the 5G
standard demands.
Engineers working on this – a critical issue
for 5G – have developed a solution known as the
“Mobile Edge Cloud.” This involves the migration of functions previously executed in centralized data centers (the “cloud”) to the so-called edge
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Countless 5G Application Possibilities
Connected cars are not the only idea that providers and network operators have for the future 5G network.

SOURCE: VODAFONE

PHOTOS: ZF (2), AUDI AG, ISTOCK (3),	   GETTY IMAGES, VODAFONE MEDIA (5), NILS HENDRIK MUELLER/VODAFONE ENTERPRISE

Digital Lecture Theaters

2021»

Networked Logistics

Digital Caregiving

Drones for Agriculture

Increasing Network Expansion
Following the initial geographically and
functionally insular solutions, network
operators will invest heavily in the
development of their 5G networks.
Expansion strategies will revolve
around application – the new network
will first be found in urban centers and
along main transport routes.

First User Devices
As the networks grow, and
around 18 months after the
first 5G chips are released,
the first 5G smartphones
will hit the market. In line
with their predecessors,
they will also support 4G,
3G and 2G networks.
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Intelligent Bus Stops
The 5G network should unlock new
applications and business models,
and ideally finance itself through
these. Amongst the varied new
ideas are live-networked interactive
lecture theaters, individualized route
planning for every individual package
in logistics, connected bus stops
that alert local buses to waiting
passengers, network-controlled
care robots and centrally governed
agricultural drones.

of the radio networks, the individual mobile network base stations. Each of these will be upgraded
to include its own mini data processing centers. In
the traffic situations mentioned above, this would
mean that both data transmission and processing
remains entirely local, within the radio cell connected to the vehicles and devices involved. Should
longer distances still need to be overcome, such as
the communication of lane management information along freeway construction sites, complex
algorithms will guarantee that data arrives where
and when it is required. Artificial intelligence will
calculate the probability that a certain data packet
or piece of information is demanded at a certain
time at a certain location.
You’d be forgiven for thinking that this is all
science fiction, but the process described is already
being tested in large-scale field tests and gradually honed. A section of Bavaria’s A 9 autobahn is
already equipped with the Mobile Edge Cloud, allowing car manufacturers to test autonomous vehicles
in real-life scenarios. In a mere three years, the first
5G applications will leave the lab and become commercially available.

Interview

On the Same
Wavelength
In its telecommunications lab in Málaga, DEKRA is
working hard to prepare for the advent of 5G. It will
support manufacturers, network operators and other
organizations in both the implementation and ongoing
usage of the new standard in connectivity.
Interview Hannes Rügheimer

How is DEKRA preparing for 5G?

de la Plaza: DEKRA is readying itself to
support manufacturers, network operators and other organizations in implementing 5G safely and reliably. Even
today, we are involved in the development of 5G – collaborating with standardization organizations that are defining
5G standards. We also provide testing
and certification services to ensure that
the forerunners of future 5G devices are
totally safe and compliant with both technical and regulatory requirements. Protecting transmitted data against cybercriminals is another area in which we are
currently active. Uncompromised security, reliability, safety and integrity of
the billions of connected devices will be
critical in future.

that we require of 5G. The 5G standards are being developed in an
ecosystem of standardization
bodies, international network
operators, manufacturers, and
many other influential organizations. They collaborate to
develop standards and certification processes that ensure
seamless connectivity. Products
will then be developed in accordance and verified by independent test laboratories around
the world. This ecosystem has
a proven track record in standardization and global launches
of affordable new technologies
and services. 5G is set to be another
chapter in this success story.

Will 5G be the best solution for vehicle networking? Are there alternatives?

de la Plaza: Several technical solutions
have already gone to market. Each concentrates on fulfilling certain technical
demands. Some offer high data transfer
rates, while others concentrate on maximizing the number of connected devices
while simultaneously minimizing energy
usage. Both approaches are sure to find
demand for certain application areas, and
will continue to play important roles on
the market. There is, however, no current standard that unites all the aspects

Joaquín Torrecilla, CTO of
DEKRA Testing & Certification
S.A.U. (right), and José de la Plaza,
Telecom Laboratory Director (left), explain
how DEKRA is preparing for the new
mobile network standard in its telecommunications laboratory in Spanish Málaga.
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“Wireless connectivity can
greatly improve road safety”

PHOTO: JOSE ANTONIO DE LAMADRID/AGENTUR FOCUS

Joaquín Torrecilla
CTO of DEKRA Testing & Certification S.A.U.

Torrecilla: In the vehicle safety
field, the standardization organization 3GPP has just developed
a solution to address vehicle-to-
everything , in short v2x communications. This standard is
based on an evolution of the
device-to-device communications previously available in
3GPP specifications. Future
releases will bring new features
for v2x, also based on the LTE system; while a v2x specification based
on 5G is not expected until the end of
the decade.

tions network is a prerequisite for vehicle-to-infrastructure connectivity. While
necessary, guaranteeing wide coverage of
such a network will be a huge financial
and logistical hurdle for some of the proposed solutions. Another key success factor for vehicle-to-everything connectivity
is the time frame in which a critical mass
of compatible vehicles is achieved. If only
a limited number of vehicles are equipped
with the technology, practical benefits
will also remain limited. One key area of
functionality – advance driver warnings
– will only be effective with a rapid and
large-scale roll-out of the technology.

Speaking generally, can connectivity
be considered a win for road safety,
or does it introduce new hazards?

Has legislation in key countries
matched the rate of technological
progress?

Torrecilla: Wireless networking can be a
valuable addition to vehicle sensors and
cameras, improving safety considerably
by increasing the distance that cars can
‘see’ ahead. On the other hand, information and entertainment systems can distract drivers. There are two sides to every
coin, and both need to be carefully considered and a sensible middle ground struck.

Torrecilla: Governments’ interest in vehicle-to-everything solutions has risen dramatically. Multiple pilot projects have
been deployed to improve road safety in
the USA, Europe and Asia in recent years.
Some countries including Japan have
already rolled out initial systems, while
others such as the USA are still discussing when to enforce these technologies,
and which standards will be necessary.

What challenges do we need to overcome before vehicle networking
improves traffic safety?

de la Plaza: Several factors must be considered in answering this. A communica-
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The full interview can be
found at www.dekra-solutions.com/
en-interview-5G

Urban Mobility

Can’t get through, can’t go around,
so why not go over the traffic in a
drone? The old fantastical vision of
the future looks to become reality
in Dubai before the year is out.
The desert metropolis wants to
be the first city on Earth to send
its commuters sky high.
Author Volker K. Thomalla
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Up,
Up,
and
Away
Air Taxi
The Chinese Ehang
184 will soon launch
for test flights in the
Persian Gulf
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Urban Mobility

Volocopter 2X
is the name
given to this
superlight 160
kilogram flying
machine. Investors include
giants such as
Daimler

I

t’s the age-old dream – launching
into the sky in a flying car to sail
past the sea of red tail-lights ahead.
And there is a good chance that it will
finally be a dream come true, albeit
substituting the romanticized folding-winged car for an autonomous
maxi-sized drone. Dozens of aviation
manufacturers are currently toiling
away on such projects to provide commuters with an alternative to the gridlock of big city traffic. Especially privileged residents of Brazilian capital
São Paulo have been enjoying the pre-

cursor to this development for years, as
helipads on high-rises and skyscrapers
allow over 400 helicopters to make quick
journeys over the chronically congested
streets of the South American megacity.
However, helicopters with combustion
engines are complex and expensive aircraft, and unsuitable for the air-taxi services of the future.
Startups and multinationals including
Airbus, Google and Uber believe electric-
powered flying machines provide the
key to these lofty aspirations for urban
mobility. Such aircraft would deliver
26
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their passengers or payloads autonomously to a chosen destination. The specialist term for these pilotless aircraft is
‘Unmanned Aerial Systems’ (UAS), colloquially referred to as ‘drones.’ There is
a palpable gold-rush atmosphere in the
industry, with companies floating creative ideas and ingenious solutions to
secure themselves a slice of the multi-
billion-dollar pie.
European aerospace giant Airbus
and design workshop Italdesign have
developed a mobility concept that unifies autonomous driving and flying – the

Airbus Pop Up
The industry giant is designing a
modular concept with Italdesign.
It will transport passengers to a
destination entered in an app,
either across the ground or
through the skies

“When I saw the Volocopter, it finally clicked – the ‘flying car’ has no wheels!”
Lukasz Gadowski, Technology Investor

Pop Up. It is projected to become reality
within a decade. On solid ground, Pop Up
is an electric car. By requesting a quadcopter to dock with the car via the Pop Up
app, however, it is transformed into a flying drone. Users require neither a pilot’s
nor driver’s license.
The Dubai Roads and Transport Authority (RTA) is fueling hopes for a rapid implementation of these new technologies. Testing with the Chinese drone Ehang 184 had
been planned to commence as early as
this summer, but now it seems that test
operations will begin towards the end of

the year. Joining the Ehang 184 in the
skies above Dubai will be the futuristic
Volocopter 2X aircraft from Karlsruhe.

In-app flight bookings
It’s a simple concept: the passenger requests a drone via the app, and
enters their desired destination. The
next available drone informs the user
of its arrival time and the flight plan,
also in the app. The drone collects the
passenger and transports them to
their destination. While the Ehang
drone is currently only able to carry a
27
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single passenger and their bag – up to
a maximum weight of 100 kilograms
– this is just a starting point. During
testing in Dubai, there will be predetermined take-off and landing locations
along the largest thoroughfares. Further, more conveniently located airtaxi stands may be added later.
Both of these plus-sized drones soar
through the skies powered by electric
motors, and are also VTOL (vertical
take-off and landing) capable. This
allows them to use the tight spaces of
the inner city more effectively.

Urban Mobility

“We want to create an entirely new method of transport!”
Daniel Wiegand, Co-founder and CEO of Lilium

The Ehang 184 has eight rotors, the
Volocopter 2X a staggering 18. This provides added safety – should a rotor malfunction, the performance loss is a mere
12.5 percent, or only 5.5 percent with 18
rotors. Such reliability is essential for an
autonomously operated transport system
to gain the public traction that it requires.
This fact is not lost on the manufacturers. Accordingly, the flying taxis are programmed to immediately seek the next
safe landing spot in case of a technical
issue. Some drones even feature a ballistic parachute system, which quickly acti-

vates in case of emergency, allowing the
drone to float gently back to earth.
Full-electric flight still quickly reaches
the limits of its capabilities, as the power
density of modern batteries does not allow
for long flights. While this is the case, the
batteries that will be used in the Ehang
184 in Dubai still permit flying time of
half an hour, and a range of approximately
50 kilometers. Meteorological influences
such as high temperatures and strong
headwinds also have considerable effect
on flying performance. Another point to
consider is the relatively long recharg-

The SureFly Drone
designed by Workhorse
Group uses a hybrid drive
with both a combustion
engine and electric motor
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ing cycle of current-day batteries. The
Chinese manufacturer projects the rapid
charging cycle could charge the battery in
an hour, whereas a regular charge cycle
– following a maximum-duration flight –
would last two hours. As a result, other
manufacturers have entered the fray with
their own hybrid drive concepts, such as
the Workhorse Group, whose SureFly uses
a combustion engine to generate the electricity required to power its eight rotors,
mounted on four arms. The SureFly prototype is expected to make its maiden flight
before the end of 2017.

PHOTOS: EHANG, FOTOLIA, VOLOCOPTER, AIRBUS/ITALDESIGN, LILIUM, WORKHORSE,
FRANZISKA ASCHENBRENNER/MARTIN JOPPEN PHOTOGRAFIE GMBH

300 km/h in an electric jet
Bavarian aviation start-up Lilium also
places an emphasis on electric flight
and VTOL capabilities. Their two-seater
Lilium Jet drone is projected to set new
benchmarks with its forecast cruising
speed of 300 km/h and a range of 300
kilometers. “We are building the first
fully-electric powered jet capable of vertical take-off and landing,” says Lilium
Founder Daniel Wiegand. The project
receives no public funding, and is completely reliant on private investors – as
are most projects in this sector.

In April, Lilium saw its prototype
take to the skies for the first time at the
Mindelheim-Mattsies airstrip. Thrust
is generated by 36 enclosed propellers,
arranged in twelve pods of three along
the tail edges of the wings. For takeoff, these swing to point downwards,
while in flight they return to a more
horizontal position. Lilium intends its
first manned flight as early as 2019, and
2025 is set to see the launch of its airtaxi service. Flight prices shouldn’t be
any more expensive than the equivalent
taxi ride for a comparable route.

Drones could soon play a role in
urban mobility, however, legal frameworks have yet to be put in place.
This issue has been recognized by
the E
 uropean Aviation Safety Agency
EASA and US Federal Aviation Administration FAA, and both are now working to lay the foundations for the safe
operation of such flying apparatus.
The idea of earlier flying car manufacturers – a car that could just fold out its
wings to soar above the traffic below –
is being reinterpreted and brought up
to date.

INTERVIEW

Three Questions for...
The Lilium Jet
will take off and land
vertically, in order to
better utilize the tight
spaces associated
with city living

MARKUS
PASCUAL-KÖNIG,
Consultant and Trainer for the aviation safety
department at DEKRA Aviation Services

Companies developing self-flying
drones for air-taxi and courier services are spreading somewhat of a
gold-rush atmosphere. Do you believe
that such flying machines will soon be
widespread in Germany?
Pascual-König: There is currently no
legal framework to govern the usage
of large drones and autonomous flight
in Europe. Regulatory requirements
need to be put in place before this can
become a reality.
Can unmanned flying machines really
ever safely operate in and share our
airspaces?
Pascual-König: There are a lot of questions that need answering in this regard.
We certainly need to straighten out the
conflict between conventional aircraft
and autonomous drone flights. This is
more than just answering questions of
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a technical nature, such as what happens if a drone suffers a flyaway, crash
or aerial collision. Operator training
and education will also play a decisive
role. The fact is that autonomous drone
flights will come, albeit under supervision, by air traffic control for example.
What role can DEKRA Aviation
Services play here?
Pascual-König: We can use our expertise to enrich education and training.
We’re at the forefront in this regard.
DEKRA Aviation Services will open a
certified training center for drone operators in coming weeks, initially for small
UAVs with a maximum weight of 25 kilograms. DEKRA Aviation Services can
also make a valuable contribution to
safe drone operation through safety
management, compliance management
and monitoring.

S P E C I A L

Talking Electric

Electric vehicles have been around in different forms for almost 130
years. After staying on the periphery for so long, their day is finally
dawning, as they begin claiming more and more market relevance.
But electromotorization isn’t just for private cars – development in
other automotive sectors also shows exciting progress.
Authors Eva Breutel, Jana Bronsch-Chassard & Joachim Geiger

Electric Mobility SPECIAL

ELECTRIC COMMERCIAL VEHICLES:
NIKOLA

Mobility

Electrifying
Performance

The U. S. transport sector is counting down to the launch of a very
special truck. All eyes are on the
Nikola One, an electric semitrailer
offering spectacular performance.

T

he onward march of electric drive systems
is not just a theme of the passenger vehicle
market. The Nikola Motor Company from Salt
Lake City, Utah, is the perfect example of this. The
impending launch of its fuel-cell powered semitrailer is sure to shake things up on the North American transport market. Initially unveiled in December 2016, the Nikola One – whose name pays homage
to physicist and inventor Nikola Tesla – has been
built from the ground up as a thoroughbred electric vehicle. The numbers alone make classic diesel trucks seem old-hat, with over 1,000 HP of system power and 2,700 newton meters of torque. The
proclaimed range of 1,900 kilometers is, however,
only attainable with a range extender. This consists
of a fuel-cell power plant situated behind the driver’s cab. The plant harnesses the chemical reaction
of hydrogen and oxygen to generate energy for the
320 kWh Lithium-ion batteries. If fuel runs out, the
driver must refill the tanks at one of the circa 370
hydrogen fuel stations around the USA and Canada
that Nikola Motor intends to establish. The firm
has already received around 8,000 pre-orders for
the revolutionary semitrailer. Prototype testing in
corporate fleets is due to commence at the end of
2018, and the first 5,000 units are set to leave the
workshop from October 2020.

100

%

Emission free
Nikola wants to use
solar power and
electrolysis to
generate electricity
and hydrogen.

ELECTRIC COMMERCIAL VEHICLES: NIKOLA
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Commercial Vehicles

ELECTRIC COMMERCIAL VEHICLES: THE TROLLEY TRUCK

ELECTRIC COMMERCIAL VEHICLES: THE TROLLEY TRUCK

Current Affairs

Just like trains and trams, hybrid trucks can also feed on electricity from aerial cables.
Siemens’s eHighway concept demonstrates just how feasible this system is.

O

n a two-kilometer stretch of the E16 highway, just north of Stockholm, two hybrid
Scanias are busy racking up the miles.
But these aren’t just any hybrid trucks.
They’re cruising with their current collectors extended, drawing power from overhead lines. Technology giant Siemens AG has
been operating the eHighway demonstration
project in Sweden since June 2016. More than
30 partners are on board, including the Swedish Transport Administration, Gävleborg county
and Scania. The eHighway comprises technology
that strikes a middle ground between road and rail,
with the goal of electrifying freight transport. For a
country such as Sweden – which intends to make its
transport sector independent of fossil fuels
by 2030 – the prospects of lower
CO2 and nitrous oxide emissions make the system
especially attractive.

2030
– the year by which
Sweden’s transport
sector intends to be
fossil-free.

The technological investment required for the
eHighway is high: separate overhead lines
are required for each direction of travel, and
then there are the vehicles themselves too
– hybrid trucks capable of drawing power
directly from said lines. The current collectors fitted operate a sensor system, able
to maintain or interrupt contact with the
aerial cabling at speeds of up to 90 kilometers per hour. Should the vehicle be disconnected from the system – be it by changing
lane or taking an exit – the vehicle’s main drive
takes over s eamlessly. By the end of the year,
Siemens also plans to unveil a similar eHighway
in California. The system will be implemented on
a 1.6-kilometer heavily-used connection between
the ports of Los Angeles and Long Beach, and a
hinterland logistics center. France, the Netherlands and Germany have also expressed interest
in the eHighway.

500
ELECTRIC CARS: TEST HALL

Investigating the Future
Electric vehicles are already an attractive alternative for
many. The revolutionary drive technology raises new
questions both for researchers and commuters alike.

W

hen will we see electric mobility oust the
internal combustion engine?” For Thomas
Reimer, Head of Vehicle Mechatronics and
Mobility at the Research Institute of Automotive
Engineering and Vehicle Engines Stuttgart (FKFS),
it’s a question he hears all too often. It figures then
that he has a response at the ready: “Why do we
need to oust the combustion engine? Petrol and
diesel engines have coexisted for decades, and we
haven’t been asking which will replace the other all
that time.” Riemer and 240 of his FKFS colleagues
tackle such questions concerning the automotive
sector. Key areas include the functional safety of
a vehicle’s electrical components. “What happens
in the electric drivetrain if individual electric components malfunction?”, “How can unwanted acceleration be prevented in multi-motor concepts, in

Thomas Riemer,

Head of Vehicle
Mechatronics and
Mobility at the
Research Institute of
Automotive Engineering and Vehicle
Engines Stuttgart
(FKFS)
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Electric Mobility SPECIAL

DEKRA offers general
inspections at 500+ German
inspection stations

which each wheel has its own electric motor?” and
“How can I regain control over assistance systems
in order to avoid an accident?” are just a few of
the questions they currently deal with. These questions give an inkling as to the array of new topics surrounding electric vehicle motorization that
were not asked for conventional drive technologies. Research results flow directly into the development of new vehicles, as the Institute – initially
started as a foundation – acts as a nexus between
university and business. The FKFS addresses
inquiries from the business world, providing firms
with results from university research. The FKFS
has also worked together with DEKRA for many
years. Collaborative projects include expanding the
scope of general inspections using vehicle diagnostics interfaces, as well as accident reconstruction using diagnostic information.
For now, however, the task is to subject one of
the Institute’s test vehicles to a general inspection.
Riemer drives the test vehicle – a Mercedes B Class
laden with analysis technology, cameras and measurement sensors – into the test hall at DEKRA’s
headquarters in Stuttgart. For DEKRA Test Engineer Peter Chromik, the inspection process of an
electric vehicle is similar to that of a vehicle with a
conventional motor. After checking the headlights
and other lighting elements, it’s on to the brake
testing rig and the hydraulic lift. “Now the emissions test,” jests Riemer, as Chromik slowly raises

ELECTRIC CARS: TEST HALL

Cars

SPECIAL Electric Mobility

Cars

the lift. The visual inspection of the brakes doesn’t
identify any issues. The car has no exhaust muffler or dripping pipes. “No leaks,” chuckles Chromik in reference to the absent parts, such as the
oil reservoir and fuel tank, before adding: “There’s
less and less mechanics, and more and more software involved.” The general inspection of electric
vehicles also sees a vehicle diagnostics adapter
employed to identify faults, for example in the
electronic assistance systems. Similarities end
beneath the hood; it is hard to draw any parallels
between electric and conventional vehicles here.
Stickers warn of high voltages, and all cables and
lines have been extensively insulated. Again, the
DEKRA engineer carries out a visual inspection,
checking whether any cables have loosened, or if
any insulation has been damaged. No problems
are found with the battery. “The battery presents
no more or less of a hazard than liquid or gaseous
fuels,” informs Riemer.

Private infrastructure
One challenge to the wider acceptance of electric
drives is their practicality, Riemer suggests. It isn’t
the number of publicly accessible charging stations
and Superchargers along major routes that present an issue, rather infrastructure on a private
level. “Electric cars are likely to be overlooked by
city-dwellers – who would want to drive an extra
two blocks in the hope that the charging station is
working and available, then returning hours later
to collect their vehicle?” Buildings containing multiple dwellings also face infrastructure issues: “If
30 vehicles are to be charged simultaneously, the
mains connection to the building is likely to be
overwhelmed,” adds Riemer.
The engineer considers the virtually untouched
grant money that was set aside in Germany to
incentivize electric vehicle buyers as a sign that
the consumer’s readiness to “go electric” presents
the greatest challenge. “There is limited demand
currently,” says Riemer. This can be attributed to
the general perception that electric cars’ ranges are
very limited. “Many believe that they are long distance drivers, even if they actually predominantly
drive short distances.” Such people would stand to
gain most from electric drive technology.
One approach to increasing consumer acceptance is through the diversification of electric vehicles’ performance classes. Conventional drives offer
customers a choice of motor performance classes.
Electric vehicles tend to grant the customer only a

2

single “choice.” Introducing models with a range
of battery sizes could allow manufacturers to offer
various performance levels and vehicle ranges.
The general inspection will also be altered as
vehicles change. “Vehicle technology is developing rapidly, and the general vehicle inspection
needs to adapt to current vehicle developments.
It is increasingly becoming a mechatronic assessment,” explains Test Engineer Peter Chromik, as he
carefully affixes an inspection sticker to the FKFS’
Mercedes B Class. The electric vehicle then leaves
the DEKRA test hall with a faint hum, ready to collect even more valuable driving data.

Million

electric cars are
registered worldwide.

State R&D Subsidies for Electric Mobility
Source: fka; Roland Berger

Country

EUR (Millions)

% of GDP1

China

4,783

Germany

1,440

France

0.046

1,021

USA

147

South Korea

102

Japan

91

Italy
1

0.047

0.046
0.001
0.008
0.002

0

0.000

Gauge reference for subsidies in terms of the respective country’s current gross domestic product (2016)

“Electric Mobility Index” – Ranking by Indicator
Source: fka; Roland Berger
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In 2012, DEKRA
gained approval for the
Japanese market and is
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3,500
Crash tests have
been carried out by
DEKRA at the DEKRA
Crash Test Center in
Neumünster since its
opening in 1991.

ELECTRIC CARS: CRASH TESTS

All in the Name of Safety

T

he sensors are activated, the cameras are running, and the gleaming new car is hurtling
ahead. Seconds and a massive crash later, it
is unrecognizable – a deformed wreck. The project
engineers at the DEKRA Crash Test Center look on,
steely eyed. In ensuring technical safety and passenger wellbeing, there’s no space for sympathy for
the twisted hunk of metal. Among the experts is
David Kreß, an expert in electric vehicles. “For their
registration, these vehicles need to fulfill the same
passenger safety standards as cars with combustion engines,” he explains. In addition to the legal
requirements that all cars registered in Europe must
fulfill, electrical vehicles are also subject to regulation UN/ECE-R 100. This defines safety requirements for the electric drives of road vehicles, such
as the minimum insulation resistance of high-voltage components and cabling. As European standards are so high, they have also been adopted in
countries such as Brazil, China, Japan and Australia.
Tests both for consumer protection and on
behalf of car manufacturers or system providers
assume usage of an approved high-voltage battery,

David Kreß,
Project Engineer,
DEKRA Crash Test
Center

Crash Tests
Link to the video:
www.dekra-solutions.
com/e-crash-en
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and are only carried out using whole vehicles. “The
vehicles are prepared in accordance with the specification criteria of UN/ECE-R 100. Among other
things, we document the shut-down process, in
order to see whether the high-voltage of over 200
volts falls to below the legally defined threshold
of 60 volts within five seconds,” explains Kreß. In
addition, high-voltage components must remain
fixed in their installation position in a crash, and
the battery itself is only permitted a certain amount
of deformation.
DEKRA has been carrying out crash tests with
electric vehicles for around ten years. In this time,
both battery development and vehicle design have
made enormous leaps forwards, recognizes Kreß.
In principle, cars conceived from the ground up as
full-electric can take advantage of ‘packaging.’ New
drive concepts are no longer required to house all
the critical components in the front of the vehicle,
and may instead install these in the chassis area.
This is subject to less impact in a crash, making
it a safer option. This also provides a win for passenger safety.

ELECTRIC CARS: CRASH TESTS

The experts at the DEKRA Crash Test Center in Neumünster test whether
electric cars fulfill the legal requirements for high-voltage safety.

1923
was the birth year of the first
BMW motorcycle. With the
VISION NEXT 100, BMW offers
insights all the way into the
2030s.

ELECTRIC MOTORCYCLES

The Future on Two Wheels
Motorcycles and mopeds are currently regarded by many as too loud and dangerous.
In the future, two-wheelers will represent an efficient, quieter and accident-free alternative.

ELECTRIC MOTORCYCLES

T

raffic gridlock is imminent – indeed, in Asian
megacities such as Shanghai, Bangkok and
Jakarta it’s already the status quo. Smog and
tailbacks are a part of everyday life. The situation
is not yet this extreme on American and European
streets, but nevertheless: according to US traffic
data analysts at Inrix, the average Los Angeleno
spent 104 hours in traffic jams last year. In Moscow
it was 91, and in Munich 49. The trend? Rising. The

problem could possibly be alleviated with a switch
to two-wheelers. Considering factors such as topo
graphy, road conditions and ranges required, some
locations would benefit from using bicycles and
pedelecs, while motorcycles and mopeds can also
be used to provide respite, as proven in a 2011 study
by consulting firm Transport & Mobility Leuven.
In the city of Leuven, the analysts calculated that
were one in ten car drivers to switch to riding a
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Motorcycles

motorbike, overall time lost in tailbacks would be
reduced by forty percent.

Better two-wheeler safety a no-brainer
Several large European cities have already cottoned on to the fact that motorbikes and mopeds
play an active role in preventing traffic jams. Cities such as Rome, Milan and London allow their
riders to use bus lanes. In Paris, cunning entrepreneurs even offer moped and motorbike taxi
services. Two wheels are more agile, quicker and
require far less room to maneuver than four – a regular car needs more than four times the amount
of space. That’s just too much in the increasingly
dense traffic of larger cities. “If you put 50 people
in individual cars, you would easily fill a street,”
explains Professor Karl Viktor Schaller, Development Chief for BMW Motorrad in Munich. “If you
put them all in a bus, then they take up far less
space. The best option is to put them all on motorbikes. Then they need less room while retaining
their individual mobility.” Schaller forecasts that
the two-wheeler will play an increasingly important role in the future: “A key reason that we aren’t
currently trying to convince everybody to switch to
motorbikes is safety.” While the safety of motorized
two-wheelers has improved considerably in recent

In the BMW C evolution
– an electric maxi-scooter –
BMW unites sustainability
with urban mobility

“Motorbikes will
soon feature
a digital
safety cage”
Karl Viktor Schaller,
Development Chief
at BMW Motorrad

Electric Mobility SPECIAL

years thanks to ABS and traction control, there
is certainly room for improvement. BMW made
inroads with regards to this with its C1 concept in
the year 2000 – a moped with a roof that could be
driven without a helmet. While the idea was a good
one, it was too far ahead of its time and flopped.
Last year, the team from Munich presented the
ambitious “Vision Next 100” study, with a flexible
chassis, emission-free engine, and tires that adapt
to current conditions. This futuristic motorbike
also has another couple of tricks up its sleeve – gyro
sensors prevent the bike from ever falling over, and
it is intelligently connected with both its rider
and surroundings. If, despite all the cutting-edge
tech, the rider or another driver makes an error, an
armada of digital assistants intervene to prevent
an accident. BMW Development Chief Schaller is
convinced that parts of the project will be implemented in the not-too-distant future: “Motorbikes
will soon feature a digital ‘safety cage,’ which safely
prevents accidents and falls,” he asserts. Helmets
and protective clothing will become obsolete. A riding suit made of intelligent materials will be capable of adapting to the climate to warm or cool the
rider. The helmet will be replaced by a headset that
presents the rider with information relevant to the
current driving situation.

SPECIAL Electric Mobility

Motorcycles

According to manufacturer
BMW, the Concept Link
concept vehicle will be both a
means of transportation and
communication

BMW isn’t alone with this concept. The world’s
biggest motorbike and moped manufacturer,
Honda, also took a look into the future earlier this
year and presented a motorbike that balances itself
and, on command, follows its driver like a loyal dog.
“Motorbikes and mopeds are becoming ever more
important,” Vito Cicchetti, Head of Motorbikes for
Honda Europe assures us. “We are investing heavily in this area.” Other manufacturers are also buying into the consensus that an ‘electro-boom’ is
coming, and developing vehicles or already launching products accordingly. Even tradition-steeped
Harley Davidson intends to launch its own electric
model by the end of 2017. “The heroes of the e-sector will be so-called Urban Commuters – mopeds
designed specifically for inner-city operation,”
offers Honda Manager C
 icchetti, “this will especially be the case in Southern Europe and Asia.”
While there are already an estimated 200 million
e-mopeds on the roads, they are only slowly gaining

“The heroes
of the e-sector will be
so-called
Urban
Commuters”
Vito Cicchetti,
General Manager,
Honda Europa
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wider acceptance in Europe. A key factor here is
price. Many Chinese e-mopeds run on cheap leadacid batteries and have limited performance. The
trade-off is a lower price. Electric two-wheelers
in industrialized nations, however, feature Lithium-Ion batteries, high performance and equipped
with plenty of extras. This is reflected in the price:
“Modern electric mobility isn’t cheap. The energy
storage system for a motorbike costs 50 euros if a
fuel tank is chosen, or over 1,000 euros for a battery,” explains Development Chief Schaller from
BMW. For the Munich-based brand’s C evolution
e-moped, you’ll fork over around 15,000 euros. The
Ego electric sports bike from Italian manufacturer Energica meanwhile costs more than 30,000
euros. Customer hesitation is therefore not surprising, especially with today’s vehicle charging
infrastructure, the weight of current batteries,
and the fact that nobody knows what resale values will be in a couple of years. Smaller produc-

Motorcycles

PHOTOS: GETTY IMAGES, BMW (4), DAIMLER, NIKOLA, SCANIA, THOMAS KUEPPERS (2), HARALD ALMONAT, DEKRA, SEBASTIAN LAMOTTE, DANIEL KRAUS, HONDA, ENERGICA, INTERFOTO

ers such as Energica will therefore need to wait
with bated breath. Energica Boss Livia C
 eveloni
is convinced that electric mobility will flourish:
“While a fuel tank needs to be filled at a rest stop,
electricity is virtually everywhere.” It’s only practical that we use it.

Bikes not welcome here
Industry consensus is that the electric mobility
concept of the more industrialized nations will
prevail, with the cheap e-mopeds gradually vanishing, even in China. The biggest urban centers, such as Beijing and Shanghai, have recently
moved to ban them, as manufacturer trickery has
resulted in many of these mopeds officially being
classed as bicycles, for which no driver’s license is
required. While this makes them especially pop-

“While refilling a fuel
tank requires
a visit to a
gas station,
electricity
is virtually
everywhere”
Livia Ceveloni,
Founder of Energica
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ular, it also leads to an excessive number of fatal
accidents. “The transport and market situation for
motorbikes in Asia is entirely foreign and cannot
be compared with that of Europe,” explains Honda
Manager Cicchetti. In other news out of Asia, the
Vietnamese capital Hanoi recently decreed that all
motorbikes will be banned from its roads by 2030.
Hanoi’s about eight million residents flood the city
with five million motorized two-wheelers every day.
There is also an upper limit for such small and agile
machines, as they too cause tailbacks and generate
smog. In the Vietnamese capital’s announcement,
it also committed to developing the rudimentary
public transport system as a viable alternative. Following extensive protests, the city distanced itself
from original claims – they only plan on limiting
access to certain areas of the inner city.

5
Million

motorcycles roll
through the streets
of Hanoi – staggering
for about eight million
residents. For comparison, only 500,000
cars are registered in
the city.
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Work Safety in the Timber Industry

Number 1 is Alive!
No, we’re not talking about a robot that’s suddenly gained sentience,
rather the world’s first timber crane to be controlled by virtual reality.
DEKRA solutions was on the scene of the initial inspection.
Author Norbert Böwing

Four cameras provide
the driver with a
270-degree field of view

Virtual reality headsets have
arrived in the workplace

Joysticks are used to
control the crane

40

DEKRA solutions 3/2017

Premiere
Crane Inspector Patrick
Martin carried out the
first acceptance test of
the HiVision technology

Under supervision
DEKRA Engineer Patrick
Martin is checking
the crane’s functions

Practical test
The attached weights
simulate real-life
usage scenarios

PHOTOS: KAY ZIMMERMANN

I

n forestry, cutting edge generally refers to the
blade of a saw. In this neck of the woods, however, it’s virtual reality – the latest in digital forestry technology. “HiVision,” the new control system from Scandinavian manufacturer Hiab, gives
its LOGLIFT timber cranes the power of digital
sight. The system uses four cameras, granting a
270-degree field of vision. No longer must the crane
operator climb up to a control seat mounted on the
crane itself; they can control everything from the
comfy cockpit of their truck through a virtual reality headset.
Patrick Martin is a crane inspector at DEKRA’s
Göttingen branch. The 30-year old engineer has
already amassed lots of experience when it comes
to out-of-the-ordinary customer demands. But
when Mario Müller, CEO of Südharzer Fahrzeugbau GmbH (SFB), asked for assistance, even he was
taken aback: “A timber transporter with a VR-controlled crane? That was a new one for me!”
Attending the handover at SFB’s site in Berga
was a delegation from the crane manufacturer’s
Finnish headquarters. “A lot depended on that day,
for all parties. Acceptance into the German market
is paramount to European certification of a product,” explains the test engineer. The first customer
for this HiVision-equipped LOGLIFT 118 – Unge-

froren Transporte – was also awaiting this date
with excitement. The future-oriented firm intends
to acquire more of these high-tech machines.
The four cameras are mounted on top of the timber crane, and offer the operator a realistic and
impressive 270-degree field of vision. As the driver
turns their head, the VR headset switches from the
forward-facing to the side-mounted cameras. This
allows the crane operator to maintain an overview
of the yard, while directing the crane from the passenger seat, using a joystick control system. “It’s
fascinating – it brings a computer game to mind.
But the system is so much more. It saves considerable weight, while increasing the comfort and work
safety of the driver,” reasons Patrick Martin.

Safe and attractive
An extra crane cabin is no longer required. This
alone saves up to 400 kilograms, thus increasing
the truck’s maximum payload. Martin also foresees
an array of other advantages with the new system:
“Loading timber is not the most hazard-free of
tasks, but HiVision provides big safety wins.” Every
time the driver enters and exits the truck, there’s
the risk of an injured ankle, as workers’ compensation boards are no doubt aware. The new system
dramatically reduces this risk. The awkward clamber up to the crane cabin is also a thing of the past.
Martin also considers the shortage of young talent
in the industry: “Technology like this increases the
attractiveness of the industry, proving that innovation really pays off when it comes to recruiting
both junior and specialist staff.”
The initial inspection is dominated by the system’s assembly onto the truck. Test engineers
will look closely at whether correct axle loads are
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HiVision by Hiab
in use
Link to the video:
www.dekra-solutions.
com/en-hivision

Work Safety in the Timber Industry
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