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Quote of our Corporate Technology Officer Kurt Lehmann

“From a technological point of view
automated driving cars are on the way
to become devices on wheels. We are
contributing to this development by
focusing on the integration of advanced
driver assistant systems with sensors,
tires and software. New mobility systems
solutions will be created that enable an
increase in traffic safety, transparency
about product performance and maintenance efficiency for our customers”,
says Continental Corporate Technology
Officer Kurt Lehmann.
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Hazard spotted.
Information passed on.
Danger averted.
Driving on today’s roads demands an
extremely high level of alertness on
the part of drivers, as well as constant
re-evaluation of their own driving and
that of other road users. The heavier
the traffic and the more confused the
situation, the more serious the consequences of the driver not paying
sufficient attention or being unable
to cope. Innovative vehicle-to-X technologies can help to spot hazardous
situations early and avoid accidents.
Here, high-performance sensors keep
a permanent watch on the area around
the vehicle, gather safety-related data
on the behavior of other road users and
send the information to the vehicle’s
on-board computer for immediate
analysis. The computer then decides
whether the driver should be warned
or if intervention is required.
For a long time, the main focus of automotive engineers in the development
of safety solutions was centered around
reducing the consequences of accidents
(i.e. passive safety). A process that started
with the mandatory fitting of seat belts in
1974 and continued with the increasing
prevalence of driver and front passenger
airbags on standard equipment lists in the
early 1980s has developed steadily over
time into an optimum overall package of
occupant protection measures. The examples referred to above have two things in
common: they work purely passively and
only when an accident actually occurs. It
was the advent of anti-lock braking systems (ABS) in the first volume-produced
vehicles in the mid-80s that kicked off the
era of electronic driver assistance systems.
And from that point on, the spotlight of
technological development switched from
mitigating the consequences of accidents
to accident avoidance by means of systems
such as ESC and Autonomous Emergency
Braking (AEB).

speeds from the rear. The demands on
the technology rise disproportionately
with the increasing speed and complexity
of traffic situations, as the sensors have
to match up to more demanding requirements and the processors have to handle
far greater volumes of data within a much
shorter time.

V2X communications ensure that the driver is
warned of hazardous situations in good time.

Development of active safety systems
picks up speed
Today we can safely say that the future
will belong to safety systems which not
only work proactively but can also intervene in critical situations fully autonomously. Development activities will focus
on hazard recognition and on automation.
The first wave of systems adopting this
approach have already been in use for
some time. One example is the Rear
Cross Traffic Alert (RCTA) system developed by Continental to assist with reversing out of a parking slot, which detects
vehicles approaching to the rear within a
range of around 35 meters. RCTA warns
the driver and, depending on its configuration, also brakes autonomously in an
emergency if the driver does not react as
required. As the name implies, Blind Spot
Detection (BSD) monitors the area around
the vehicle that the driver cannot see. Sensors check the area directly behind and
to the side of the vehicle and raise the
alarm if the driver tries to pull out without
sufficient time and space to do so. These
systems are designed primarily for use on
freeways/motorways, where traffic situations are typically of relatively low complexity. That said, they also work when
travelling at higher speeds and are able
to detect vehicles approaching at higher

The vehicles of the future alert other
road users to hazards
Vehicle-to-X (V2X) technology goes a
step further. This field of development,
also known as “vehicle-to-infrastructure”,
brings together all the technology used
by a vehicle to communicate with other
vehicles or infrastructure. V2X communications enable vehicles to receive
information from other road users or intelligent traffic infrastructure on tailbacks,
road conditions, accidents, people on the
road and other potential hazards. As a result, V2X technologies have the potential
to generate a massive improvement in
road safety by giving drivers early warning of approaching hazards and enabling
them to prepare accordingly. This takes
the element of surprise out of hazardous
situations. Accidents can be avoided
altogether – and that is precisely the aim
of Continental’s long-term goal: “Vision
Zero”.
Back in 2014 a study conducted by the
National Highway Traffic Safety Administration (NHTSA) in the US came to the
conclusion that V2X communications
could save around 1,100 lives and enable
as many as 600,000 accidents to be
avoided every year on roads in the USA
alone. Technology that might still sound
like something out of science fiction to
99 percent of road users has already
been widely tested and is now ready for
series production. Indeed, the simTD
research project (Safe Intelligent Mobility
– test field Germany) which ended in mid-

2013 examined realistic traffic scenarios
in an extensive test field infrastructure
around Frankfurt am Main, and the political, economic and technological constraints influencing the successful introduction of vehicle-to-X communications
were outlined. Continental was involved
in the project as the company responsible for system integration. In 2015 Continental used vehicle-to-X communications
to demonstrate the practical feasibility of
a Left-turn Assist system in the outdoor
area at the IAA Frankfurt Motor Show.
This system issues an audible and visual
warning to alert the driver of an impending collision with a hidden oncoming vehicle during a left-turn maneuver.
Other functions that Continental offers
with its V2X technology include the Electronic Brake Light and the Roadworks
Assist. The Electronic Brake Light enables
proactive driving to a hitherto unattainable degree by informing the driver of a
vehicle equipped with V2X technology
that another vehicle in the traffic ahead
is braking, even if the driver cannot see
it yet. If a vehicle is approaching roadworks, the Roadworks Assist supplies
information about their exact location
and length, and also recommends the
lane the driver should choose to ensure
optimum traffic flow. If the driver reacts
inadequately to the system’s warnings or
not at all, in the future the idea is that the
vehicles will avoid an accident through
fully automated responses – or at least
ensure a significant reduction in the consequences of any accident.
Short-range radio over
300 – 500 meters
In simplified terms, V2X works as follows:
Vehicles equipped with V2X technology
constantly gather relevant driving data
such as activation of ABS, the car’s steering angle, its position, its direction of

travel and its speed, evaluate the data
in real time and transmit it by radio to
other road users. V2X communications
require neither a cellphone network nor a
cellphone operator to do so. This means
that the system is not reliant on network
availability, which is an essential precondition where safety-critical technologies are
concerned.
At the technical level, the V2X OneBox
developed by Continental determines the
vehicle’s exact position relative to a precise time base using a Motion Information-to-X-Provider (M2XPro). This is an intelligent localization sensor which merges
GNSS (Global Navigation Satellite System)
information with data from the driving
dynamics sensors (steering angle, inertial
and wheel speed sensors) installed in the
vehicle. An integrity indicator supplies
information on system status and data
quality. Communication between road
users is via short-range radio over distances of 300 – 500 meters and based
on the ITS-G5 standard (in North America:
Dedicated Short Range Communication
IEEE 802.11p; in Europe: ETSI ITS-G5).
This makes it possible to exchange safety-related information, such as vehicle
position and dynamics or braking operations, with other nearby vehicles and
the infrastructure directly in near-real
time. The V2X systems of all vehicle
manufacturers are interoperable. Data

security and anonymity are ensured by
the system architecture. The information
is not stored and is not attributable to any
particular user.
North America plans compulsory
introduction into new vehicles
The first theoretical ideas on V2X technology can be traced back to the 1930s,
when consideration was first given to
communication between motor vehicles
using VHF (transmitting power: 1 watt,
range: approx. 50 m). For example, the
possibility was explored of sending a
signal to a truck (before trying to pass
it) that would activate the truck’s horn.
The driver of the truck would then reply
by the same means to tell the car driver
whether it was safe to overtake. But
the idea remained a theory. Today, the
enormous potential contribution of V2X
technology to accident avoidance has
taken it to the verge of integration into
series-produced vehicles. In North America
there are now concrete plans to make
V2X mandatory in newly registered light
commercial vehicles. An initial bill has already been drafted.

Long-term partnership with ADAC designed to boost road safety

Continental partners with ADAC in
long-term agreement designed to
boost road safety in Germany
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Long-term partnership with ADAC designed to boost road safety
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(from left): Wolfgang Thomale and Nikolai Setzer sign the partnership agreement for Continental, Vice President Ulrich-Klaus Becker
and Managing Director Alexander Möller for ADAC.

> Joint expertise expected to generate real momentum, focused around
collaboration at eleven ADAC driving safety centers in Germany
> Collaboration provides ideal platform for Continental to showcase the
part its own accident prevention technologies play in achieving the
long-term goal of Vision Zero

The cars that Continental will use at the eleven ADAC driving safety centers in the context of the partnership will feature Continental livery.

German automobile association ADAC and tire manufacturer Continental have entered into a cooperation
agreement with the aim of boosting road safety in Germany. Under this agreement, Continental will
partner with eleven ADAC driving safety centers across Germany. Both parties believe this collaboration
will ideally complement their own road safety activities. The core feature of their joint efforts will be
driver training sessions offered to customers, the media and other drivers at these centers, where they
will be able to experience the contribution made by Continental’s state-of-the-art safety technologies
such as ESC and premium tires at first-hand.
“ADAC, with its great technical expertise when it comes to both vehicles and traffic engineering, and its
extremely well-equipped driving safety centers, makes an ideal partner in our efforts to demonstrate to
drivers, customers and partners what our long-term goal Vision Zero means in practice. We are joining
forces to advocate zero road fatalities, injuries and accidents. And of course we also intend to highlight
the simple things that people can do to improve safety, such as regularly checking and adjusting their
tire pressures and making sure the tread depth on their tires is still sufficient,” said Nikolai Setzer, member
of the Executive Board of Continental AG in charge of the Tire division and Corporate Purchasing. “This
cooperation also meshes neatly with our involvement in the Stop the Crash campaign, a global partnership led by Global NCAP,” Setzer added.
ADAC Vice President for Traffic, Ulrich-Klaus Becker commented: “Maximum road safety has been ADAC’s top priority for a long time and our numerous driving safety centers help us to achieve this objective
by allowing drivers to develop their skills under optimal conditions. In this context we need strong
partners like Continental who can support us in this important task by providing their expertise and
first-rate products.”
The driving safety centers are spread across Germany – in Hanover, Berlin-Linthe, Nohra, Gründau near
Frankfurt, Weilerswist, Augsburg (with four smaller related sites) and Schlüsselfeld, which puts them
right at the heart of Europe. In the future, Continental will be represented at these centers through
flags, banners and displays, in presentation and exhibition areas, and in print and online media. “In
Switzerland, we have been partnering with Touring Club Schweiz (TCS) to provide training sessions and
workshops since the start of 2016,” said Wolfgang Thomale, Head of Marketing and Sales, PLT Replacement
Business Central Europe at Continental. “Thanks to these two partnerships, we now have access to
extremely well-equipped driving safety centers to help us put our ideas for Vision Zero into practice
across numerous markets in Central Europe. And we will be making the most of these opportunities.”

www.VisionZeroWorld.com

Driving sessions under instructor guidance will play an important part in
easing participants toward the limits.

The part played by premium tires in achieving greater road safety
will of course be illustrated in many different ways.

Global NCAP
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Global NCAPs Strategy to Democratise
Car Safety by 2020

The main target of a strategy for safer cars by 2020 is to improve the quality of new vehicles
being sold in the fast growing markets of middle income countries. This is the leverage point
where the twin track regulatory ‘push’ and demand ‘pull’ action must be applied. The sooner
that all new vehicle models are required to meet acceptable safety standards the quicker will
be the overall improvement in passenger car safety worldwide.

R
In contrast the continued sale of millions of new sub-standard
cars in rapidly motorising countries will leave a worrying legacy
for decades of avoidable fatality risk. This is because today’s
new sub-standard car will remain in use as a second hand vehicle for many more years, possibly in more than one country.
These unsafe cars will continue being driven with greater exposure to fatal injury than a vehicle that meets the UN’s minimum
safety standards.
The automotive turnover cycle is, therefore, the key determinant
of the pace of safety improvements of passenger car fleets.
This is clear, for example, from the ‘age-period-cohort’ study of
vehicle risk in New South Wales in Australia mentioned earlier.
In the high income countries the life expectancy of a typical
passenger car is about 13 years or 150,000 miles. However,
increased reliability with good maintenance is extending vehicle longevity up to 200,000 miles. It is likely that car owners in
middle income countries will extend this use even further. In Europe it has taken a period of about twenty years for safer cars
to penetrate almost fully into the vehicle fleet. The EU originally
introduced its front and side impact tests (UN Reg. 94 & 95) in
1998. Initially mandatory only for new models it was eventually
applied to all cars in production by 2003. Since 1998, therefore,
across the EU year on year millions of new safer cars took to
road. Over the same period millions of older non-compliant
cars were de-registered, and either re-sold outside of the EU or
scrapped. Today the overwhelming majority of passenger cars
on the roads of the EU can pass these front and side impact
tests. The positive result of the regulations (together with Euro
NCAP’s promotion of ‘five star’ safety) has been the substantial
contribution they have made to the impressive 55% reduction
in EU car occupant deaths.

In the USA it has also taken a long time for key safety features
to spread through the vehicle fleet. Frontal airbags, for example,
were first available to consumers in 1984 and by calendar year
2000 most vehicles used by private passengers were required
to have frontal airbags to protect the driver. However, in calendar year 2010 (ten years later) there were still an estimated
13 percent of vehicles registered without this feature available.
The experiences gained in Australasia, the EU and the USA over
the last twenty years have demonstrated that market forces
alone will not deliver sufficient progress in motor vehicle safety.
Better consumer information plays a very important role. They
also show powerfully why regulation is beneficial and ultimately
necessary. This can be clearly seen from example of the crash
avoidance technology ESC. Originally developed in the mid1990s, ESC was first introduced into the market by premium
brand OEMs. Gradually all the major manufacturers adopted
the system and offered it across their product range but as an
additional extra rather than standard feature. Fitment rates grew
steadily but remained low or even non-existent in the highly
competitive small car classes; ironically where the crash avoidance capability of ESC is probably needed the most.
This stalling of technology penetration among the high volume
but low margin small car segment is a classic example of a
market failure. To guarantee 100% penetration of ESC across all
vehicle segments, and thus realise its full safety potential, has
required government action. This is car safety democratisation
in action and why Australia, the EU, Japan, South Korea, the USA
and more recently New Zealand have all made ESC mandatory
albeit some twenty years after its original invention. If today,
the UN’s most important safety standards could be universally
applied in all the rapidly motorising middle income countries, a
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new cohort of safer cars (equipped with air bags, crumple zones
and ESC) would take to the road. Within a few years these better
quality cars would also begin to enter and improve the safety of
the second hand market in both low and middle income countries. In
50 this way acceptable levels of crashworthiness and avoidance would start to cascade down through the entire global vehicle fleet. That is why regulatory action is needed now to set a
minimum ‘level playing field’ and act as a catalyst to encourage
100% penetration or ‘full democratisation’ of these proven and
effective safety systems. A qualitative safety improvement could
then be engineered among all new cars by 2020 and eventually
for the majority of cars in use by 2030 and beyond.

This kind of twenty year horizon is the realistic timescale to
deliver substantial improvements in global passenger car safety. Although a gradual process better regulation will deliver
improved safety exactly at the pace the vehicle fleet turns over.
That is why there is real urgency during the current UN Decade
of Action to encourage especially the major vehicle producing
middle income countries to take prompt regulatory action;
because with each year of delay another tranche of millions of
new sub-standard and unsafe cars appear on the road remaining as a potential death and injury trap for decades to come.
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The Global
Global
NCAPGoals
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The Road Map for Safer Cars 2020 –
Summary of Recommendations
The mid-point in the current UN Decade of Action is an appropriate time to set out clear recommendations and a timeline
for implementation for improved car safety by 2020 and beyond. Action is needed now to achieve the goals of the Decade
and also to anticipate the further progress required by the UN’s new framework of Sustainable Development Goals (SDGs)
to be achieved by 2030. An outline set of vehicle safety recommendations is already included in Pillar. Three of the Global
Plan for the UN Decade but without specifying precise policy details or implementation timescale. To provide this, Global
NCAP, therefore is proposing the adoption of the following recommendations in this Road Map for Safe Cars 2020.

1. That all UN Member States adopt the following two stage
minimum car safety regulation plan and implementation
timescale by the end of the UN Decade of Action in 2020:
Stage 1
UN Regulations for Frontal Impact (No.94), Side Impact
(No.95), Seat Belt and Seat Belt Anchorages (No.14 &
No.16) by 2016 for All New Car Models Produced or Imported by 2018 for All Cars Produced or Imported
Stage 2
UN Regulations for ESC (No.13H or GTR. 8), Pedestrian
Protection (No. 127 or GTR.9) by 2018 for All New Car
Models Produced or Imported by 2020 for All Cars Produced or Imported

2. All UN Member States with significant automobile production should participate in the World Forum for Harmonisation of Vehicle Regulations to promote a levelling up of
the safety standards in an open and competitive market
for automobiles and their components.

3. Fleet purchasers both in the private and public sectors

and rental companies should adopt Global NCAP’s Buyer’s
Guide and choose ‘five star’ vehicles wherever possible.

4. Governments and the insurance industry should provide
fiscal incentives and to encourage more rapid deployment of new technologies through the passenger car
fleet.

6. and skills training to enable homologation, in use compliance, and independent NCAP testing in all world regions.

E N H A N C E D BY G E R M A N T EC H N O LO GY

7. The automobile manufacturers should make a voluntary

commitment to apply front and side impact crash test
standards (UN Regs. 94 & 95 or FMVSS 208 & 214) to all
their new models from 2016.

8. The automotive industry should cease the practice of

de-specification and bundling of safety features. Instead
they should make available the full range of safety design
and devices in all their major markets and price the relevant technologies separately.

9. The automobile manufacturers should improve the

content of their sustainability responsibility reporting to
include data on the applied safety standards of its global
vehicle production.

10. To sustain the in use safety of automobiles UN Member

States should,
a) apply conformity of production checks to models
already approved on their market,
b) carry out regular roadworthiness testing and include
tyre depth and pressure checks in such PTI requirements,
and
c) consider using scrappage schemes to remove older
unsafe vehicles from the road.

Automotive know-how and tyre
technology united in one company.
> The automotive associate – connecting

the car and road with innovative technology

> Engineering expertise right down to the sole
contact that counts

> This all-round expert know-how leads to
developing better tyres

5. NCAPs should be supported by Governments and donors

to extend consumer related testing to include all the
world’s major automobile markets and the widest range
of models especially the most popular and important.
Investment should be encouraged in laboratory capacity

Life
> Confidence and control for every car
in any driving situation

www.globalncap.org

www.continental-tyres.com
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