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Anticipate the future
Create a safe future

Vision Zero

AUTONOMOUS DRIVING

On the road

Safety and sustainability on the road are
among the biggest challenges that people
face across the globe today. Two visionary
technology pioneers have already developed
solutions to overcome these challenges:
Sebastian Thrun / Autonomous driving
Elon Musk / Electromobility
Hans-Jürgen Mäurer / DEKRA Technical
Development, Germany

INDUSTRY 4.0

At work

Self-learning machines will play a key role
in the working environment of the future and
also redefine the relationship between people
and machine. One of the leading researchers
in this field is:
Wolfgang Wahlster /
Artificial intelligence
Pieter Dings / DEKRA Rail, Netherlands

SMART HOME

At home

Thanks to the progress in digitalization and
regenerative power and heat recovery, the
smart home is already possible. This has
been demonstrated by a German architect
and an American inventor:

We are shaping the future.
With team spirit and the enthusiasm of around 37,000 employees
worldwide and colleagues from around the world.
With
With
With
With

broad expertise and a wealth of knowledge.
high-quality, innovative services.
our dedication to serving our customers and society.
the clear goal of safety and quality in a technological world.

We are curious and forward-looking.
We believe that only those who look ahead can shape the future
in terms of technical safety.
Therefore, our vision for the three central spheres
of life on the road, at work and at home is called Vision 2025:
We will be the global partner for a safe world.

Werner Sobek / Active House B10
Tony Fadell / Intelligent
thermostat from Nest
Fernando Hardasmal / DEKRA AT4 wireless,
Spain
S T E FA N K Ö L B L

More information at
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URBAN TRANSPORT
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ELECTROMOBILITY

COMPUTER ON FOUR WHEELS

ROAD NETWORK

FUTURE TRUCK

AUTONOMOUS DRIVING

TRAFFIC ROUTING

RUSH HOUR

MEGACITY

POWERED CYCLING

E-POWER

ELON MUSK

CHARGING ELECTRIC CARS

CONCEPT CAR

R I N S P E E D W I T H L A N D I N G PA D F O R D R O N E S

R O A D A N D A I R C O M B I N AT I O N V E H I C L E

I N N O VA T I V E D E S I G N

INDUSTRY ROBOT 4.0

W O L F G A N G WA H L S T E R

EXOSKELETON

HUMANOID ROBOT

DIVING ROBOT

TRANSPORT DRONES

R E G E N E R AT I V E E N E R G Y

WIND POWER

I N S P E C T I O N TA S K
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Vision

Europe

Global crash statistics

Asia

GERMANY

I TA L Y

FRANCE

RUSSIA

CHINA

45,983,355

4 2 , 0 6 7, 0 7 8

3 8 , 0 6 7, 0 0 0

4 2 , 8 61 , 7 7 8

93,500,000

3,868

4,359

4 , 018

26,590

2 76 , 5 31

UNITED KINGDOM

POLAND

TURKEY

INDIA

J A PA N

3 5 , 4 81 , 0 0 3

21 , 3 5 6 , 0 0 0

12 , 0 6 2 , 014

2 4 ,114 , 0 0 0

7 5 , 512 , 8 8 7

2,295

4 , 516

8,730

2 31 , 4 5 2

6,579

Europa
75,464

Central and North America
6 5 , 912

Asia
770,259

Road deaths
by continent

Africa
2 2 3 , 76 5

North America

PORTUGAL

SWEDEN

5 , 87 3 , 0 0 0

4 , 9 71 , 9 2 7

1, 2 5 9

2 81

Oceania
2 , 8 76

South America

South America
8 2 ,16 3

Australia

Africa

USA

2 4 8 , 9 31 , 6 3 3
35,073

Zero

BRAZIL

AUSTRALIA

SOUTH AFRICA

34,654,969

15 , 6 3 8 , 94 0

8,095,000

43,862

1, 3 5 9

15 , 9 9 2

LEGEND

10 , 0 0 0 , 0 0 0
Ve h i c l e p o p u l a t i o n
incl. commercial vehicles
10 0 , 0 0 0
Road deat hs
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Technology

Vision Zero is achievable

THE CHANGING SAFET Y SYSTEM

PEOPLE AND TEC HNOLOGY

Current trends show t hat digital transformation is
also reshaping the relationship between people,
vehicle and environment.

Wit h the rise in computing power and
ever improving sensors, assistance systems
are becoming ever more ef f icient – f ive examples.

TA S K S

It sounds like a noble aim: Vision Zero. According to the EU Commission, the
objective is to reduce the number of serious injuries and deaths in the European
Union caused by accidents to zero by 2050. As one of the original signatories to
the European Road Safety Charter, DEKRA is fully committed to driving forward
Vision Zero through its services.

PEOPLE

The fact is that the number of accident deaths has already seen a drastic
reduction. Germany recorded around 20,000 road deaths in 1970. Today,
the figure is barely 3,500, despite a steep rise in traffic volumes. In 2015,
26,000 road deaths were recorded in the EU, while the figure was almost
80,000 in 1991, in spite of having fewer member states. It is true that the
number of road deaths in some EU states is once more on the rise. Even so,
Vision Zero does not have to remain an unattainable utopia. Firstly, vehicle
inspection and accident research of expert organizations such as DEKRA make
an important contribution to further reducing the number of victims. Secondly,
autonomous driving is opening up a whole world of potential for more safety
on the road.

More information at

W W W. D E K R A - V I S I O N - Z E R O . C O M

N I G H T V I S I O N A S S I S TA N T

People can transfer some of the tasks and
responsibility to the vehicle: If the driver is not
paying attention, the car brakes automatically
and prevents collisions. If the driver appears to
be driving out of their lane, the steering engages
and turns the wheel. Intelligent camera systems
monitor the road and are not affected by the
lights of oncoming cars at night.

An infrared camera is superior to
the human eye in darkness and displays
animals, people and obstacles
on a monitor.

Vehicle informs drivers

VEHICLE

CROSS TRAFFIC ALERT

When reversing out of a parking space
with obstructions to the side, the camera
mounted to the trunk can see
whether the driver can reverse out
of the gap.

Driver cedes control to the vehicle

Could these targets really be met? Absolutely. Even today, there are cities
in Europe, the USA and Japan with more than 50,000 residents which
have reported no road deaths in individual years between 2009 and 2013.
These include towns such as Aachen, Innsbruck, Uppsala and Brest.

TECHNOLOGY

PEOPLE

I N T E L L I G E N T PA R K I N G A S S I S T

Computers take the strain out of turning
the wheels. At present, experienced
drivers can still park in smaller gaps
than the assistant.

The car monitors the person and offers advice:
“If you are tired, please take a break. Caution,
do not drive too close to the car in front. Warning, you are driving out of your lane.” Such
information is provided to the driver acoustically
and visually. In the future, vehicles will communicate with one another. This will prevent collisions at junctions and lane departure crashes.
Vehicle controls its surroundings

INFRASTRUCTURE

In the not too distant future, vehicles will
communicate with their surroundings.
This will provide the driver with faster
information on traffic, accidents and road
conditions. It will also warn of hazardous
bends, steep gradients or junction
accident blackspots.

SEMI-AUTONOMOUS EMERGENCY
BRAKE ASSIST

Vehicle gathers infrastructure information

Other companies and institutions are also involved: The vehicle manufacturer
Volvo has set a target of zero deaths in its vehicles from 2020. Vienna has
launched its own safety program with a target of recording zero road deaths
in five years time.
Infrastructure informs drivers about factors such as road conditions
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Engages automatic partial and full
braking if obstacles are not seen by
the driver. Can save lives, e.g. if the
driver momentarily loses concentration.

CROSSWIND ASSIST

Trucks in particular tend to involuntarily
drift if there are sudden crosswinds.
The technology reliably compensates
for this by intervening in the steering
as would an experienced driver.

1 : 4

RESULT

The technology in the selected
assistants has clearly proven to be
superior. A trend which will continue.
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Urban mobility
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E-mobility
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Can we trust
machines?
GOOGLE-CAR — SEBASTIAN THRUN
We know that it is not easy to let go of
the wheel. Yet we can do it with a clear
conscience — if we remember the watch word:
Trust, but always check.

Digitalization
The former Professor of Artificial Intelligence at Stanford University in California has
made autonomous driving acceptable. Initially
mocked as the fantasy of a few technological
pioneers, today this is the vision of entire
industry sectors from vehicle manufacturers to
software and internet companies.

15:11
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Is a safe road system possible
for all its users?
Yes, it is. Sweden has already made considerable
progress towards such a system. This not only involves
protecting the vehicle occupants through safer vehicles. In Sweden, the entire road network is designed
so that accidents should not happen in the future
and all road users are safe.
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How much autonomy
do we want to allow?
Difficult question. Certainly, autonomous
driving is gradually becoming a reality —
for example with trucks on the highway.
The complex challenges here are those which
we most urgently need to overcome. The
“Future Truck” from Daimler has already
come through its baptism of fire in the
Nevada deserts and on the motorway A8 in
Germany.
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Can we sustainably alter
urban traffic management?

How much energy do we need
to keep moving forward?

We have to: From Rio to Beijing to Tokyo,
the world’s megacities stand on the brink
of gridlock and environmental collapse.
New ideas are needed. To solve this problem,
the mobility system of the future must
be based on three factors: There must be an
extensive network, the transport systems
must be fully integrated and traffic flows
pro-actively controlled.

Sometimes our own muscle power is enough — especially
if it is supported by an electrical drive. This means
that e-bikes open up whole new environmentally friendly
options for individual mobility.

TESLA MOTORS — ELON MUSK

New Mobility
When it comes to innovative mobility concepts,
all roads lead to Elon Musk. His TESLA was
the first electric vehicle successfully launched
onto the market. His vision of mobility in
the future goes much further than this however:
he wants to develop technologies with his
space technology company SpaceX which will
enable manned missions to Mars.
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COLLABORATION WITH RINSPEED ON THE “ TOS” CONCEPT CAR

1/3
Powerhouse
and
data package
DEKRA is part of a team of industrial
—2—

powerhouses set up by Rinspeed to create
a vision of future mobility.

The concept ca r “ tos” was launched at
the Geneva In t e rna t i ona l M o t o r Sho w
in Ma rch 2016. The Swiss thinktank, Rinspeed, demonst rated its ful ly functiona l
au tono m ous vehicle i n Eu rope fo r the
f i rs t ti m e. DE K R A is one of the collaboration pa rtners and has undertaken
an independent ana lysis of the vehicle
da ta. The “ tos” does no t on ly d rive
itsel f, but i f necessa ry col lapses the
steering wheel and stows it in the dashboa rd and assists with va rious tasks on
the piggyback on-boa rd drone. The intell igent mini-indust ria l computer, “M ica”
f rom the indust ria l connectivity specia l ist, Ha rting, a lso i l lust rates how
d rive a nd m o to r da ta is con ti nuously
captu red and com municated.

Hans-Jürgen Mäurer
— DEKRA Technical Development, Germany —

—1—

DEK RA is involved here as an independent

—3—

—4—

— 1 — The autonomous driving of the future is personified by Rinspeed with the “ tos” self-driving
hybrid concept car. — 2 — On land and in the air: Mobile landing pad on the back for drones
acting as a driver assistance system 4.0. — 3 — The foldable and retractable steering wheel
vanishes into the dashboard within seconds. — 4 — Visionary mobility concepts at Rinspeed:
Autonomous driving on four wheels plus a flying object.

and i mpa r tia l pa r tne r. Vehicles which
a re driven la rgely autonomously demand
an independent data ana lysis. This may
concern fuel consumption, distances and
speed but a lso error messages from the
va rious systems. “Such data may be of
financia l inte rest to fleet ope rato rs
a nd i ndividua l vehicle o w ne rs a nd be
initia l ly ana lyzed from thei r perspective”, says Hans-Jü rgen Mäu rer, Head of
the Technica l Development Unit at DEK RA
Automobi l GmbH in Stuttga rt. “Depending

on w ha t con t rac tua l a g ree m en ts a pply
between vehicle manufactu rers and vehicle owners, cases may a lso a rise in which
data ana lysis by a neut ra l thi rd pa rty
is i mportant to cla ri fy any outstanding
issues for a l l sides.”

Vehicles of the
future demand
independent
analysis of data
The i ndependen t a na lysis of da ta f ro m
vehicles wi l l be increasingly i mpor tant
in the com ing yea rs. DEK RA was therefo re
engaged as the leadi ng i nspection a nd
ce r t i f i ca t i on o r ga n i za t i on. “Col l a bo ra t i on w ith i n the f ra m e w o r k of the
‘ tos’ p rojec t a nd excha nge of i nfo rmation with leadi ng i ndust ry pa r tne rs
w i l l m ove us fo r w a r d si gn i f i ca n t ly”,
says Mäu re r.
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How will
we travel

&

ON THE ROAD

FUTURE

Digitalized
mobility

Mobility
of tomorrow

For example in tubes between major cities such as San Francisco and
Los Angeles? Isn’t it all just science fiction?! Maybe. But beyond the technical
bounds of possibility? Not at all.

last ten years. Initially mocked as the fantasy
of a few technological pioneers, today this is
the vision of entire industry sectors from vehicle
manufacturers to software and internet companies.

The current
traffic flow concepts
have reached their
collective limit

E-mobility
Autonomous driving

È

Urban Mobility
Driver assistance systems
Supersonic
È

with transport
systems
tomorrow?
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È

Only two years after the conception of the Hyperloop idea, Elon Musk commissioned a prototype in
2016. Alongside the Tesla electric cars and Space
X rockets, the project is a further example of the
serial entrepreneur turning grand plans into reality
and challenging the established automotive and
space industry by doing so.

Musk is an advocate for visionary concepts in the
field of mobility. In a few years, the way in which
we make progress may change in a way not seen
since the first motor car was built by Carl Benz in
1886. In fact, it’s time for new ideas. For mankind
has never been so mobile as today and yet so
frequently forced to a standstill. It is not only
megacities such as Rio, Beijing or Tokyo which
are on the verge of a breakdown. The current traffic flow concepts have reached their collective
limit. On Germany’s roads alone, according to
the Federal Statistical Office, traffic jams total
one million kilometers in length each year, with
losses to the national economy of tens of billions
of euros.
Transport and trend researchers envisage that the
mobility system of the future will be based on three
factors: There must be an extensive network, the
transport systems must be fully integrated and
traffic flows pro-actively controlled. Therefore, the
mobile person of tomorrow does not necessarily
take the wheel himself. This shows the astonishing
progress made by autonomous driving in the

È

The Columbus of autonomous driving is Sebastian Thrun. As Professor of Artificial Intelligence
at Stanford University in California, he has
opened up new technological horizons with his
team of experts. A key milestone along this road
was the “DARPA Grand Challenge” in 2005.
195 teams entered this prestigious competition
run by the US Department of Defense in the
Nevada deserts. The modified VW Touareg from
Stanford covered the 200 kilometers fastest and
won the prize money of $2 million.

È

Following this success, Thrun as head of the Google
“Self-driving Car Project” recommended that the
internet group should take part in 2009. In the
meantime, Google and other companies covered
several million test kilometers on public roads. There
is a strong argument for initially implementing
autonomous driving for trucks on motorways. The
complex challenges here are those which we most
urgently need to overcome. The “Future Truck” from
Daimler has already come through its baptism of
fire, not only in the Nevada deserts but also on the
motorway A8 in Germany in 2015.

È

Manufacturers such as Daimler are using their
experience of working on driver assistance
systems, from emergency brake assist to lane
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This means that
the car is a networked
computer on wheels
both inside and out
È

È

Yet vehicles fitted with
increasingly complex
technology are still prone
to failure
È

The more responsibility that is borne by technology
to realize autonomous driving, the more the question comes up: Can we trust the technology? 90%
of accidents can be currently attributed to human
error and only 10% to technical failure. If information technology and electronics continue to support
car drivers to an ever greater degree, their reliability will become a decisive safety factor. The
numerous systems in the vehicle generate a
huge variety of data and exchange it between the
systems. The Internet of Things is becoming reality
and connectivity – secure networking – is now
the challenge.

The Internet of Things
is becoming reality
and connectivity
– secure networking –
is now the challenge
DEKRA is also providing functional safety and

interference-free communication in networked
vehicles through the acquisition of IT and software expert AT4 Wireless (Spain) and QuieTek
(Taiwan) and through the establishment of
DEKRA iST Reliability Services, a joint venture
with Integrated Service Technology (Taiwan). Yet
safety is also being designed on other levels as we
stand on the threshold of this future mobility. The
market success of electric vehicles does not
depend only on their range for example. Another
factor is making repair as straightforward as possible. DEKRA has therefore developed a diagnosis
system for electric vehicles in collaboration with

Mobility

Bosch and the Fraunhofer Institute. The safety of
charging stations in the field of e-mobility has
been tested and certified since 2011.

departure warning systems, to forge ahead with
autonomous driving. The cars of today are already
fitted from floor to roof with sensors and cameras.
They capture various system and environmental
data and send it to high-tech control units. This
means that the car is a networked computer on
wheels both inside and out. The electronics share
of production costs is correspondingly high. This
currently stands at one third, but may rise to more
than half by 2030 based on the forecasts of the
business consultancy, PwC.

19

Future : On the road

With 90 years of experience in road safety, DEKRA
is also committed to adapting inspection standards
to technical trends. The transition to the new age
of semi-autonomous and later fully-autonomous
driving must be monitored so that it can be completed safely. Yet vehicles fitted with increasingly
complex technology are still prone to failure.
According to a study by the Center of Automotive
Management in Bergisch-Gladbach, 13 of 16 manufacturers had to recall more cars because of safety
defects in 2015 than they sold in the same period.
In the ISA alone, recalls reached 46 million vehicles. A periodic vehicle inspection of the vehicle
technology on a digital level therefore remains a
constant challenge, not only in Germany and
Europe, but around the world.

WILL AUTONOMOUS DRIVING BECOME THE NORM?

ROAD DEATHS

in %

in millions

8
Germany

33
USA

1.4

1.8

in
2015

21
France

in
2030

23
New Zealand

DEKRA monitors the technical developments in the field of

autonomous driving with studies and surveys. In contrast to the
USA (33%), New Zealand (23%) and France (21%), only 8%
of Germans believe that it will catch on by 2025.
M O D U L A R I Z E D R E PA I R
OF E-VEHICLES

Although the number of road traffic injuries fell to historic
lows in Europe, the global figure rose (source: WHO). DEKRA
is working to combat this by further globalizing car inspections.
2015 saw two countries added in Canada and Bulgaria. DEKRA
now inspects in 16 countries.
INCREASE IN VEHICLE RECALLS
in Germany

1.09

million vehicles

A periodic vehicle
inspection of vehicle
technology on a digital
level therefore remains
a constant challenge

88

DEKRA developed a diagnostic system for e-vehicles in three

È

Beyond the technical aspects of autonomous
driving, DEKRA plays a role as a pioneer in the
TIC sector (Testing, Inspection, Certification) and
in promoting Vision Zero. Zero road deaths is an
attainable target – provided that safety is consistently promoted alongside technical development.

1.9

million vehicles

years together with Bosch and the Fraunhofer Institute. This
allows easier repairs – a key factor in market success.

127

recall actions

recall actions

in
2013

in
2014

More technology in the car increases the prevalence of defects.
DEKRA is therefore expressly committed to further developing
inspection concepts according to the growing proportion of electronics in the vehicle.

VISION ZERO:
EVERYONE ARRIVES, BUT NO ONE DIES

614

cities of > 50,000 residents
at least one year
with no road deaths:

115
USA

Europe

51
Japan

There is still a long way to go to realize the global Vision Zero – zero road deaths – but there are already towns which have achieved
this goal. DEKRA is an advocate for Vision Zero. The DEKRA Road Safety Report on the issue of “urban mobility” showed for the first time
that hundreds of towns of more than 50,000 residents had already recorded no road deaths within at least one year
(www.dekra-vision-zero.com).
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Industry 4.0
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ARTIFICIAL INTELLIGENCE (AI) — WOLFGANG WAHLSTER

Robotics
Wolfgang Wahlster is one of the world’s
leading AI researchers. The Professor
in Computer Science has been CEO of the
German Research Center for Artificial
Intelligence (DKFI) since 1988.
“Mobile robot systems” is just one
of many research fields.

// A
to
B

Is intelligence a question
of networking?
Without doubt. This is clearly illustrated
by neural networks in the human brain. This
is also the principle behind “Industry 4.0”.
For only by networking machines, systems and
parts can production processes be further
automated and better controlled.

// 01:52
min.
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Can we generate
our power safely?
Alongside conventional power generation in
fossil-fuel and nuclear power plants more
renewable power sources are being developed,
such as wind. The safety demands on wind
farms are high. Expert organizations such
as DEKRA therefore take on key inspection
and monitoring tasks during operation and
maintenance.

Future : At work

// 210 m
Height

// 100 m
Rotor diameter

How can we reliably
control processes?
Industrial production processes involve a variety
of risks. Prevention of accidents requires the
use of the latest technology — and an active safety
culture in the company. DEKRA is an expert in
process and organizational safety, e.g. in the oil
and gas industry and for non-destructive material
testing such as complex pipelines.
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ELECTROMAGNETIC COMPATIBILITY IN RAIL TRANSPORT

2/3
Frequency
overlay

—1—

DEKRA is enhancing safety in the Netherlands

with a monitoring system — in the train
driver’s cab as well as for passengers.

Pieter Dings
— DEKRA Rail, Netherlands —

—3—
—2—

—4—

—1— Switch operation: DEKRA Rail inspects, monitors, certifies and examines railway infrastructure and vehicles. —2— Even classic noise measurements on the rails are a part of DEKRA
Rail’s inspection program. —3— Digital right-of-way: DEKRA Rail uses a monitoring system to
monitor the Dutch rail network. —4— DEKRA Rail ensures safety on the go.

It is a phenomenon which can occu r whe reve r di f fe rent cu rrents a re used to c rea te t rack ci rcuits: f requency ove rl ay.
This occu rs i n the even t of defects i n
t ra in engines or in the power supply. This
can put the sa fety of many ra i l wo rke rs
and not least, passenge rs, at risk: “Frequency ove rlays a re a risk because they
ca n i nte rrup t the t ra i n cont rol system
and the signa l s witching “, says Piete r
Dings, Di recto r of Sa les at DEK RA Ra i l.
“It would of cou rse be fata l i f a signa l
sho wed g reen even though the t ra in needs
to stop at a red signa l.”
Us i n g it s ex p e r t i s e, DEK RA h a s t h e r e fo r e
developed a m onito ri ng system with
r e g a r d t o e l e c t r o m a g n e t i c c o m p a t i b i lity (E M C) o n b e h a l f o f t h e D u t c h r a i l
i n f r a s t r u c t u r e m a n a ge r. T h e a p p r op ri a t e
m o n it o ri n g u n it s h a v e b e e n i n s t a l l e d o n
the t racks as wel l as in the t rains
t h e m s e lv e s. T h ey c o n s t a n t ly t r a n s f e r
data on currents and frequencies and
a r e r e m o t e c o n t r o l l e d. I f i n t e r fe r e n c e
i s s u s p e c t e d, t h e p o t e n t i a l s o u r c e s a r e
r e m o v e d t e m p o r a r i ly f r o m t h e n e t w o r k
a n d a r e o n ly r ea c t iva t e d w h en t h e p o t ent i a l d a n g e r h a s p a s s e d. F u r t h e r m o r e,
faults in engines can be identi fied
q u i c k ly by t h e t r a i n m o n it o ri n g sys t e m,
s o t h a t p r e d i c t iv e m a i n t e n a n c e c a n b e

p e r fo r m e d a n d p o t e n t i a l a c c i d e n t s p r ev e n t e d.

Automated big data
analyses and
pattern recognition
based on algorithms
T h e sys t e m i s u s e d t h r o u g h o u t t h e
en ti re Du tch ra i l ne t w o rk. Each t ra i n
is i nspected once eve ry fou r days. The
cha l l enge he r e l i es i n the fa c t tha t
since up to ten t ra ins a re suppl ied by
one sou rce of cu rrent, the t ra in in which
the p roblem last occu rred m ust be identi f ied. M i l l ions of da ta reco r ds f ro m
t ra ins, signa ls and the ra i l net wo rk a re
p rocessed every day. Dings sum ma rizes the
DEK RA expertise rega rding EMC monitoring.
“Th i s ca n on ly be done w ith a u to m a ted
big data ana lyses and pattern recognition
based on a lgo rith ms”.
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In the
future,
will

AT W O R K
Digitalized
Production

&

Its sounds like fantasy, but it’s already
reality. At the start of 2016, another
bastion of human intelligence fell after
the IBM computer, Deep Blue, defeated a world chess champion in Gary
Kasparov for the first time in 1996. Even
in Go, which is more complex than
chess in some respects, a professional
player was beaten by a software algorithm. Artificial Intelligence is making
huge strides.

Networking
Industry 4.0
Efficiency
Artificial Intelligence
Humanoid Robots
È

intelligent
machines
outperform us?
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È

Demis Hassabis is the man behind these developments. The 39-year-old Brit is something of a prodigy in the field of artificial intelligence (AI). It is
said that as an eight-year-old he was already
pondering the question of how our brain solves
complex problems and whether computers could
also acquire this ability. Hassabis was a chess
master at just 13. He completed his schooling two
years earlier than normal and subsequently began
his career as a successful game designer aged 17.
Later, he studied computer science at Cambridge
and was awarded his doctorate in Cognitive Neuroscience in 2009.

His ambitions in AI took shape in 2011 when he
founded Deep Mind Technologies. His work
with his team there was described by Google
founder Larry Page as “one of the most exciting
things I have seen in a long time”. In 2014, Page
took over the company and today Hassabis
works on AI research at Google. In his role, he
regularly exchanges ideas with Wolfgang Wahlster. The computer science professor is one of
the world’s leading AI researchers. Since 1988,

FUTURE
Production
of tomorrow

he has been CEO of the renowned German
Research Center for Artificial Intelligence (DFKI),
with which Google has worked for years and in
which the internet giant acquired a share in
October 2015.
È

Wahlster and his research team are working on
replicating the processes in our brain into algorithms. Machines should analyze different data
themselves – intelligently – and acquire new skills
as a result of trial and error. In a word: they should
be adaptive. Market researchers forecast a golden
age of self-learning machines. By 2020, 15 billion
of them should be connected to the internet.

È

The dynamism surrounding “smart machines” is
representative of the speed with which digital
transformation is making its mark on the factory
floor. Ubiquitous networking, instant analysis of
huge data volumes and robotics are revolutionising production. In a highly respected book, the
MIT scientists Erik Brynjolfsson and Andrew
McAffee spoke of a “Second Machine Age”.

Realm of the
Second Machine Age
È

One major concern however involves the impact
on employment. Some labor market researchers
paint a bleak picture. A US study predicts that
around half of the jobs there could be lost. It is
open to question whether there is a historic precedent for this, technological transformation always
leads to job losses, though these are more than
offset by new jobs. Without ducking the challenges
it poses, Brynjolfsson and McAffee see opportunities in digitalization. It is not about competing with
machines, but harnessing their power to help us
run the race.
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The relationship
between man and machine
is being redefined
È

È

One thing is certain today: Industry 4.0 and/
or the Internet of Things is redefining the relationship between man and machine. The current
co-existence is becoming collaboration. This is
how flexible production cells with improved productivity are evolving from stationary assembly
lines. Industry insiders describe employees as
“conductors of value creation”. In the car and space
industries, robots work hand in hand with skilled
workers. In part, these even include machines in
human form, known as humanoid robots.

in high-risk industrial workplaces such as power
plants, using networked data. If physical data such
as heart rate and environmental data such
as temperature are linked and analyzed, warnings
can be sent, risk factors eliminated or emergency
measures taken.

New safety concepts
for high-risk
industrial workplaces
È

In the new world of work, the question of personal
safety when interacting with intelligent machines
has arisen once again. Instead of wire fences, new
technical and organizational safety concepts are
needed. In the end, people should be able to concentrate safely and fully on those tasks which robots
cannot perform.

Safety
is a key concern
in the new
working environment
È

È

Safety at work is the central concern of DEKRA.
A basic condition of personal safety in an integrated plant is interference-free wireless communication between intelligent machines, devices
and components. DEKRA is committed to functional safety and problem-free data transfer in the
Internet of Things. The impartial expert organization is among the top 5 providers worldwide in
this key field of testing, following two acquisitions
and a joint venture.
DEKRA has worked in tandem with the Fraunhofer

Institute for Manufacturing Engineering and Automation in Stuttgart on concepts to improve safety
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Under the motto “Networking requires communication”, DEKRA has continued to fight for global
standards concerning protocols and interfaces as
well as for future-proof testing formats. For
despite the digitalization of industrial processes
and the growing importance of remote monitoring, regular inspection and testing on-site remains
an essential factor in the safety of employees in
the workplace. As a leading provider of industrial
services, DEKRA also puts great emphasis on the
use of the latest robot technologies. This results in
inspection robots taking on the hazardous work
of humans, such as material testing in power plants.

Work 4.0
H I G H FA I LU R E CO S T S

S A F E LY G O I N G U P A N D D OW N

in dollars

in number of people

18,000

$5,600

Average costs per minute of IT system downtime in companies.
DEKRA aims to improve the security of IT infrastructure in collaboration with experts in computer and network security such as
Wurldtech.

Many people get stuck in a lift every year in Germany alone.
With its new remote monitoring system DEKRA enhances safety
and prevents breakdowns.

TO O M A N Y FATA L AC C I D E N T S AT WO R K

SKILLS TRAINING NEEDS

in millions

in %

2.3

60

Around 2.3 million people die each year as a result of accidents
at work. DEKRA protects and relieves the burden of workers e.g.
through use of inspection robots which undertake hazardous
work in power plants and industrial plants.

Around two thirds of employees can be trained to meet the
requirements of the digital factory. As one of the largest training
partners in the public and private sectors, DEKRA offers a broad
spectrum of qualifications.

Inspection robots
take on the
hazardous work of
humans
È

Based on 90 years of experience in the “service of
safety”, DEKRA supports companies in establishing
a safety and qualification culture among the special
requirements of the Working Environment 4.0. To
achieve this, DEKRA experts develop the necessary
principles of organizational and process safety. They
are taught by the DEKRA Academy using up-to-date
training formats such as web-based training and the
combination of e-learning and presence modules
(blended learning). In summary, DEKRA helps ensure
that digitalization puts neither people nor investment
at risk in production environments.

PEOPLE AND MAC HINES
SIDE BY SIDE

On first name terms
with your
robot colleague.

In the car industry,
the robot worker automatically
delivers the correct part.

The digitalization of factories is redefining the relationship between man and machine. In future, intelligent robots will take over many more
burdensome support tasks operating side by side with workers. This poses new challenges for the safety of people. The DEKRA experts on
organizational and process safety are working to ensure that workers are not put at risk in the factories of the future.
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The
Safety
of
Things

At home

Smart Home

Augmented Reality

Wearables

Responsibility

Service robots

34

Future : At home

Future : At home

35

ACTIVE HOUSE B10 — WERNER SOBEK

Smart Home
The internationally renowned architect and
professor Werner Sobek developed an innovative
concept to handle energy management in the smart
home. An “active house” has stood in Stuttgart
since 2014. Thanks to a state-of-the-art
control system, it produces more energy than
it actually consumes. The excess energy can
be used to charge things like electric cars.

How much energy
do we actually need?
In any case, significantly less than today.
If all residential buildings in Germany were
renovated to the level of the Energy Saving
Regulation of 2009, according to ÖKO-TEST
357 billion kilowatt hours of heat energy
could be saved. That is around 10% of the
annual primary energy consumption in Germany.

Humidity
Temperature
Heat transfer
Amount of heat
Solar radiation
Weather station
Data capture

// Innovative building
management networks
all the energy consumers
and optimizes them
through self-learning
algorithms.
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hello
How can technology
enhance our lives?
Two scenarios seem likely: Firstly
humanoid robots will take over a lot
of the work in smart homes in the future
and will therefore relieve the strain on
people. Secondly personal measurement is
all the rage. Under the description of
“Quantified Self”, personal performance
and health data is systematically recorded
and analyzed. The range of internetconnected products known as wearables
is becoming ever more extensive.

Future : At home
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INTELLIGENT THERMOSTAT FROM NEST — TONY FADELL

Digital Lifestyle
The biggest spark for innovation is
provided by personal dissatisfaction.
Tony Fadell was unhappy with the design
and function of the heating control in
his own house and so he developed an
intelligent thermostat with his company,
Nest. This is used to control the power
consumers at home. The aim is to save
up to 20% of energy costs.
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RELIABLE TESTING AND CERTIFICATION OF INTERFERENCE-FREE OPERATION

3/3
Wireless
with no worries
and cables

— 1—

Smooth interoperability is a central requirement
in the Internet of Things. The DEKRA subsidiary
AT4 wireless commits its expertise to meet this
requirement.

Fernando Hardasmal

I n t e r o p e r a b i l ity i s t h e key t o t h e
p ro m ise of the In te rnet of Thi ngs. Key
requi rements for com munication a re sof twa re f ra m e w o rks such as “Al lJoyn” f ro m
the indust ria l conso r tium, Al lSeen Al l ia nce. Gl oba l b ra nd m a nufa c t u re rs f ro m
E lec t rol ux o r LG th rough to Sony have
integrated the fra mework into thei r products and comply with a st ringent ce r tification p rocess. AT4 wi reless has developed the p rocesses behind this.

—2—

— DEKRA AT4 wireless, Spain —

—4—

—3—

— 1 — Digital Engine Room: The electromagnetic compatibility (EMC) of various products such
as smart phones is tested here. —2 — Hermetically sealed. This is how testing is conducted in laboratories worldwide. — 3 — Engineering colleague assists with testing. EMC is a magic word in the
digital era: it would be disastrous if mobile phones interfered with other devices in the future.
—4 — Test equipment at the DEKRA subsidiary AT4 wireless in Spain.

The connec tivity speci a l is t, w hich has
been pa r t of the DEK RA g roup since 2015,
ensu r es tha t these p r ocesses a r e a l so
i mplemented in autho rized test labo ratories. Fo r this pu rpose, a ce r ti fication
p r ocess w a s devel oped w h i ch m ee t s a l l
the requi re m en ts a nd guidel i nes of the
Al lSeen Al l iance. At the sa me ti me, manufactu re rs a re suppo r ted th roughout the
p rocess. A specia l tool is used to test
i n a d va nce w he the r p r oduc ts a re rea dy
fo r ce r t i f i ca t i on. M o re tha n 20 s m a r t
ho me p roducts a re a l ready “Al lJoyn ce rt i f i ed”. These i ncl ude s m a r t T Vs, a i r
pu ri fie rs and a i r hu m idi fie rs as w el l as
audio and l igh ting systems. O the r p roducts, e.g. do mestic appl iances, lap tops,
route rs and ope rating systems, wi l l soon
be included.

Expe r tise in wi reless connectivity was a
decisive factor in the choice of AT4 wi rel ess a s a n A l l Seen A l l i a nce pa r t ne r.
Equally as important however was the wealth
of knowledge in the fields of technology,
ma rketing and business models in the
Internet of Things. “Both a re key to proposing customised certification processes,
defi ning test speci fications, developing
test tools and performing tests”, says managing di rector, Fernando E. Ha rdasmal, who
manages 300 wi reless experts in laboratories in Spain, Chile, the USA and Taiwan.

The smartphone
will be the
remote control of
the smart home
Th rough a combination of its exper tise in
the testi ng a nd ce r ti fication of tele
co m m un i ca ti ons devi ces such a s s m a r tphones — the remote cont rol of the sma r t
home — by means of interoperabi l ity tests
and the cer ti fication of sma r t home p roducts, DEK RA is wel l on the way to becom ing
a key playe r in the Inte rnet of Things.
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The
smart
home

AT H O M E
Digitalized
Ever yday

Responsibility
È

Wearables
Augmented Reality

will finally
become
reality?

&

The prospects look good. Each day, the
number of internet-connected products
grows. Studies predict that in two years,
nine billion electrical and electronic
devices from the security camera to
lights through to heating control will
be networked.

Smart home

Service robots
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The appliance has the already classical smart home
functionality of re-ordering goods online by itself.
As the hub of the kitchen, the refrigerator is also
networked with the family’s smartphones. Appointments and tasks can also be organized from an
integrated screen on the front.

È

Tony Fadell is also in the running: his company
Nest, which was acquired by Alphabet (Google),
has developed an intelligent thermostat which
can, among other things, switch the refrigerator
to energy saving mode when there is no one at
home. The aim is to save up to 20% of energy costs
with the self-learning controllers.

The smart home is already reality at the front door:
The traditional key, which has been used since
Roman times, may soon be redundant. In its place
will be iris scans, finger printing, speech recognition or a finger implant. And wouldn’t it be great
to have a robot with a human face waiting at the
front door ready to assist the family? Digital “open
sesame!” and domestic robots are just two examples of new technical possibilities changing everyday life. Industry has taken this on board and is
well prepared.

The long-time President and CEO of Samsung
Electronics, Boo-Keun Yoon, has therefore promised that from 2017, every Korean TV set will be
internet-connected, and in fact every product
from 2020. Despite this focus on products, for BK
Yoon the Internet of Things does not concern
things but people and their needs. The highlight
of the Consumer Electronics Show in January
2016 was once more a refrigerator, the “Family
Hub Refrigerator“, which the internet giant has
championed since October 2015.

Ever y day
of tomorrow

È

Intelligent
controllers
save 20%
of energy
È

È

FUTURE

Germany also has some innovative concepts in the
field of energy management in smart homes. The
architect Werner Sobek has built an active house
in Stuttgart, which thanks to state-of-the-art control
systems produces more energy than it consumes.
The excess energy can be used to charge e.g. electric cars. At the core of the active house is innovative building management, which networks all
energy consumers and optimizes them through
self-learning algorithms.
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È

With their commitment to the smart home, Sobek
and Fadell have proven to be passionate innovators – constantly driven by the search for solutions which make homes and life more comfortable. Both pursue one vision: to create a worthwhile
user-driven dialogue with technology in the
house of the future to the benefit of the residents.

In the house of the
future: dialogue
with technology
È

È

È

Today, even bathroom scales are online, which
opens up new options for weight management. In
summary, personal measurement under the description of “Quantified Self” is all the rage: whether
managers, professional sportsmen, fitness freaks
or health-conscious normal Joes – more and more
people are recording and analyzing personal performance and health data at work and at play. The
range of smart watches and fitness armbands is
vast. The US market researcher at IDC predicts that
sales of these wearable internet-connected products (wearables) will double from 100 million at
present to more than 200 million in 2019.

Given this prospect, one thing is clear: common
standards for data transfer in the Internet of
Things hold the key to unlocking the full potential of the smart home. Cross-industry initiatives
such as “Open Interconnect Consortium” and the
network protocol “Thread” pursue this very goal.
Only consistent data transfer standards enable the
common networking of devices in an apartment
or a house.

Networking in the
smart home requires
data standards

Networking

When it comes to borderless networks, DEKRA is a
powerful voice in favor of common standards and
open protocols. For example, the global expert
organization plays a part in developing these internet security standards within the International
Electrotechnical Commission (IEC).

in billions

As an expert organization, DEKRA is also committed to secure connectivity and the safety of
electrical and electronic equipment. To achieve
this goal, DEKRA has just recently invested heavily in skills and capacity in product testing and
certification in their Dutch headquarters in Arnheim. Around 350 experts test consumer products
and high-tech components for safety there in
state-of-the-art laboratories. This begins with
internet-connected device software. Weak points
can prove to be gateways for cyber attacks. A further aspect is the interoperability of communications standards and protocols for data transfer
between devices.

I N T E R N E T O F T H I N G S I S G R OW I N G R A P I D LY

2.3

19

in
2015

in
2025

Forecast sales volumes in the smart home sector in Germany according to a study commissioned by the Federal Ministry for Economic
Affairs and Energy. The functional safety and secure connectivity of devices and applications in smart homes will play a key role. As one of
the top 5 providers worldwide, DEKRA tests their secure networking.
S TRIVE TO MEET S TANDARDS

350 DEKRA experts
test the safety of internetconnected products

200 million
wearables
in 2019
È
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È

The key aspect of electromagnetic compatibility
(EMC) also forms part of the service range. DEKRA
has extended its expertise in this field through two
acquisitions in 2015. For example, today the company operates the largest EMC laboratory in the
Netherlands and tests whether products conform
to international standards. The DEKRA subsidiary
AT4 wireless also ensures that secure connectivity
also works in practice through testing in laboratories in Spain, America and Asia. International firms,
statutory bodies and government agencies turn to
DEKRA to ensure peoples’ safety in the process of
digital transformation.

Internet of Things is growing rapidly. As a result, the interfaces for data transfer must also be clearly defined. A number of organizations
have been established to enable communication across manufacturers. These include the IoT Security Foundation and the Open
Connectivity Foundation. DEKRA supports the harmonization of standards through its expertise, for only then can the Internet of Things
realise its potential.
PERSONAL MEASUREMENT

People are increasingly recording and analyzing performance and health data with smart watches and fitness bands. Market researchers
predict that sales of these wearables will double to more than 200 million units by 2019. DEKRA ensures the safety of these products with
its expertise in testing electrical and electronic products, including their electromagnetic compatibility.

Crossing Guard 4.0
One and a half meters tall, 136 kilograms heavy. The
battery capacity is large enough for 24 hours of
continuous operation. It looks like R2D2 but is called
Knightscope K5 and is being tested as a Robocop for
traffic monitoring in Silicon Valley. Its charming
appearance opens up new areas of operation: Will it
become Crossing Guard 4.0 in the future?
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