Always On.
What moves the connected
people of tomorrow.
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It’s this simple:
Download
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the free Continental app “intARact” from the
Apple App Store or the Google Play Store.
Or simply scan the QR code with
your mobile device to download
the Continental app “intARact”.

Open
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the app and start image recognition.
You can also save content to look at later.
intARact

Activate
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the “Scan” button, scan the full brochure page –
and let the journey begin.
Digital experiences await you wherever you spot this icon
in combination with a navigation icon.
Example of an indicator:

Step into
a digital world.
With “intARact”,
the Interior Division app.
Join us on a voyage of discovery – into an interactive, digital world. A world that
Continental is playing a major role in shaping. Immerse yourself in innovative
technical topics, presented in an entertaining and easy-to-understand way.
This brochure lives and moves – and it will move you, too.

Use these icons to navigate through the
interactive world and start your tour.

AR – Augmented Reality

VR – Virtual Reality

Video

Picture Gallery

When you spot this symbol, scan the
full page with our app and begin an
interactive experience.

Experience virtual reality with your
smartphone. With VR glasses
(e.g. Cardboard), you can delve
even deeper.

If you scan a page with this symbol,
you can call up additional information
as a film.

Behind this symbol hides a picture
gallery. Simply scan and browse
through the images.
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Dear Sir or Madam,
Anyone who wants to move the future of the automotive industry has to move themselves.
This brochure is a “moving” medium: a magazine with an easy-to-read layout and design
that is fun and interesting to read, featuring ideas that will move you and additional digital
information that makes the content more accessible by allowing you – the reader – to experience it interactively. We are pleased to present our new, interactive image brochure, which
systematically embodies our “Always On” vision.

We develop intelligent
solutions today
for the mobility of the
people of tomorrow.

Find out exactly what our “Always On” vision means to us. Learn how the holistically connected
vehicle of the future will act as a partner to provide useful assistance to drivers and passengers. Discover where and how we use intelligent technologies and how we make sure that
you can understand them intuitively and use them holistically. For us, the vehicle of the
future is seamlessly connected, uncompromisingly user-friendly and intelligent. Here you can
read about the key role this intelligence plays on the road toward automated driving.

Helmut Matschi
Member of the Executive
Board of Continental
Head of the Interior Division

Which areas are we focusing on? We see ourselves as a systems integrator. No one knows
exactly what the next ten years will bring, but whatever happens, the focus will be on integration. For this reason, our strategy encompasses a broad product portfolio with three major
focal points: human-machine interfaces, connectivity and, of course, systems integration.
Our approach is to inform and connect – all at lower cost.
An important task of the human-machine interface is to provide useful support for the driver.
If we think in terms of automated driving, the key question is: what does the driver need and
in what manner? Two things are important here. First, it must be possible to display information
in a wide variety of ways; second, trust must be created. The augmented reality head-up
display, for example, is not just an innovative technology for us, but a key component of our
strategy. And with DigiLens, we have invested in a company that is working on holographic
waveguide technology and will enable us to offer AR HUD technology to our customers more
efficiently in future.
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Another core theme for the future is vehicle connectivity. Since we cannot rely on perfect
network coverage everywhere at all times, it’s our job to develop solutions that are designed
to achieve optimum connectivity. For example, our telematics and connectivity solutions
switch seamlessly between different data connections. Among other things they allow us to
download software updates and large data volumes directly, thus enabling new functions
in the vehicle.
This is an important basis for mobility services such as our eHorizon, remote maintenance and
the connection to Continental.cloud. However, we don’t just rely on our own developments
when it comes to mobility services. Strategic investments also help us to open up new markets.
Following the acquisition of Zonar Systems LCC, we now have a fleet management specialist
on board. Over 500,000 commercial vehicles are already connected to Zonar services.
You can find out about this and much more in our new, interactive image brochure. With a
great deal of commitment and engagement, we are already developing intelligent mobility
solutions for the people of tomorrow.
Kind regards,

Helmut Matschi
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Visions are
becoming reality.
What will be
moving us tomorrow?
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Digitalization is finding its way into many areas of our daily lives
and work – and, of course, that also includes the automotive
industry. It is because it affects all areas of our lives that we must
think in terms of individual mobility within systems that take into
account a user’s entire digital day-to-day life.

Strategy & Business Development
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We are also starting to focus on innovative business models
such as the connectivity of attractive, urban living spaces of
the future and the expansion of service business regarding
fleet management. Strategic partnerships, majority and
minority stockholdings and acquisitions play an important
part to expand our expertise.
We contribute our system competence and develop
approaches with interconnected hardware and software
components that dynamically adapt to the preferences
and needs of users as well as to the situation and environment. As engineers for engineers, we collaborate closely
with our business partners to create integrated concepts
for the user. Concepts that also help our customers to
stand out successfully on the market. Together we can
create unique experiences and innovative benefits.

Rethinking
mobility.

Ready for the future.
Picture: Fotolia, emkaphotos

Always On.
People expect to find the same functions that they have
on their digital devices and at home, in their vehicles
too. Market acceptance of a vehicle will be determined
not only by safety and comfort, but also by the efficiency
of its services. This calls for intelligent hardware and
software as well as integrated connectivity services and
data-driven solutions.

Our vision “Always On” sees the vehicle of the future as a
partner that supports its users with intelligent solutions.
For us, tomorrow’s vehicle is seamlessly connected, userfriendly, comfortable and intelligent.
Holistic connectivity is paving the way for a safer, more
efficient and more comfortable driving experience and is
the key to the digitalization of mobility. Vehicles are thus
becoming the next “smart device”. They will be connected
with your everyday life and personal network, enabling
visible and invisible services within the vehicle and beyond.
The connected vehicle will become part of the “Internet
of Everything”, keeping its occupants and itself informed at
all times. Electric and hybrid vehicles as well as their route
planning, for instance, are particularly important.

The holistic human-machine interface also plays a key
role. It arranges and structures information quickly and
clearly. At the same time, it takes into account the driving
situation and the driver’s condition. This means that users
are continuously receiving reliable feedback on all their
actions, which strengthens their trust in individual vehicle
functions. This is an important aspect on the road toward
automated driving.
We are developing solutions for information management
in the vehicle and beyond: services of the highest quality
and safety standards, applications that can be operated
intuitively, with maximum personalization and user focus.
Innovative ideas, flexible project techniques and crossdepartmental collaboration ensure that we always put the
user at the heart of what we do.

In this brochure, we will show you how we are shaping the
future of mobility in the Interior Division. With our interactive mixed reality app “intARact”, you can experience how
we are perfecting the interaction between human and
machine – with a special focus on automated driving. Find
out how digital fleet telematics can make transport companies of all sizes and in all sectors more efficient. We will
also demonstrate how the next generation of our augmented reality head-up displays (AR HUD) will set new
standards. We will introduce intelligent control systems that
will make dynamic window darkening possible outside
the premium class. We will present eHorizon, which makes
automated driving possible. And we will give you a forecast for future 5G technology by showing you how we are
already helping to shape its development for the automotive sector.
We hope you have fun reading and enjoy your interactive
experience.

Systems & Technology
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Letting go
also takes work.
The biggest challenge
in automated driving.
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Watching a film, editing e-mails or reading a book – in the future,
automated driving will allow those behind the wheel to pursue
these activities at their leisure while traveling. Continental’s Advanced
Driver Assistance Systems (ADAS) already offer a wide range of
connected comfort and safety functions for automated driving.
However, the biggest challenge in developing these coveted
functions is not so much technology as the interaction between
human and machine.

Systems & Technology
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Interaction concepts
for automated driving.
A question of trust.
It does sound somewhat paradoxical. On the one hand,
data-based services relating to driving functions are
very highly rated by customers and may even make them
more willing to switch to a different manufacturer. But
on the other hand, about half of vehicle drivers do not
believe that automated driving will ever function reliably.

At Continental, we see it as one of our key tasks to gain the
trust of drivers in their vehicle and its abilities. Because,
to benefit fully from the innovative functions, the driver
has to understand them and be able to engage with and
depend on his vehicle intuitively.

Transparency is the key.
Transparency plays a crucial role in all display and operating
processes. “With automated driving, the driver relinquishes
his traditional role as vehicle pilot and, depending on the
degree of automated driving, either takes on the role of
supervisor or at least maintains responsibility for resuming
the task of driving within a certain reaction time,” says qualified psychologist Guido Meier-Arendt, a leading expert on
human-machine interfaces and ergonomics in Continental’s
Interior Division. It must be clear to the driver at each stage
which driving mode is active and which driving mode is
available and when they are required to resume the task
of driving.
To start automated driving, for example, a retractable AD
(automated driving) input device has been developed for
the center console. This haptic control is used exclusively
for operating the various AD functions, including the activation of automated driving, for example, to rule out any
possibility of confusion. “Put simply, drivers need to know
at all times that the system is actively working, what responsibilities they have as drivers and what is expected of them,”
Meier-Arendt explains. If this transparency is lacking, there
is a risk that the driver may not build up trust in automated
driving and that such systems will not be accepted. On the
other hand, it is important to avoid “overtrust”, whereby
the user attributes features to the system that it does not
actually have. In extreme cases, the driver may even fail to
react when necessary.

Get in here! Please scan this page and
experience automated driving.
Picture: Fotolia, santypan
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Cruising Chauffeur active

Cruising Chauffeur off

Intuitive interaction concepts.
And that is precisely where the challenge lies. Because
the more we humans trust systems, the more it will change
how we handle the vehicle. During partially automated
driving, the driver is expected to monitor the system constantly so that they can intervene at any time. Due to the
monotony of this task, however, it has been noticed that
drivers start to become distracted after just a few minutes
and quickly become occupied with other things. If they
are required to resume the task of driving at some point,

they may be distracted to such an extent that they have to
re-familiarize themselves with the driving situation and the
tasks they are expected to perform. Interaction concepts
therefore not only require dynamic and multimodal linking
of their technical components, but above all must function
intuitively and take into account the user’s current condition. Ultimately, it is not technology that determines our
human behavior, but vice versa: technology is guided by
users’ expectations and capabilities.

Dynamic
escalation strategies.

More in-depth measurements
with test vehicles.

One challenge for interaction concepts is the re-delegation of the task
of driving. If smart monitoring systems such as radar and lidar, exterior
stereo cameras or the even more predictive eHorizon have detected
external factors relating to the route, traffic density or traffic flow that
require the driver to intervene – for example, if some sections of the
route are left for automated driving – a set handover process will begin,
based on a dynamic escalation strategy.

Human behavior plays an important part in various situations during
automated driving. To research this accurately at Continental, not only
do we work with “ergolabs” (various driving simulators), but subjects’
reactions are also recorded and analyzed using a wide range of sensors
in an elaborately prepared research vehicle. The vehicle is steered by
a driver sitting on the right-hand side. The actual subject, who is sitting
on the left-hand side of the vehicle in front of a fake steering wheel, is
subjected to a simulation of the functions of an AD vehicle and receives
the impression that they are the real operator of an automated vehicle.
The results of this, which are crucial from a metrological viewpoint, help
to develop and continuously improve the necessary technology for
human-machine interaction.

The interior camera will first check where the driver is looking in order to
assess whether the driver is available to take over. Depending on the
availability of the driver, elements involved in the interaction concept
then come into play. The concept includes not only acoustic or optical
systems such as functional audio and the LED light strip, both of which
are effective ways of either drawing the driver’s eyes back to the direction of travel using moving light effects or using flashes to alert the
driver that they are required to act, but also haptic senses. Vibrations
in the haptic seat help to regain the driver’s attention.

Systems integration is an independent area of development at
Continental. In light of increasingly complex vehicle architectures,
we think and act across functions, systems and divisions in order
to actively drive innovations forward. This results in intelligent interaction concepts that can be experienced intuitively and components
that will ensure a comfortable and, above all, safe future for automated
driving.

Product Portfolio:
Systems & Technology
>
>
>
>

Intuitive and interactive.
A human-machine interface of the future in action.

Functional audio
Interior camera
LED light strip
Haptic seat

Systems & Technology
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Interior camera

Fully digital cluster

“We’re engineers –
if there are
technical challenges,
we’ll solve them.”

LED light strip

Haptic seat
Functional audio

Center display/
head unit
AD input device

Today we’re at SAE Level 2 – partial automation. What do you think are the challenges
here?
“We’ve already got fantastic advanced driver
assistance systems. However, we still don’t
have the necessary infrastructure, which will
be expanded only gradually. So there will be
more and more regions where automated
driving will be possible – but there will, in the
early days, be regions where it isn’t possible.
That means there will be frequent handover
or takeover situations. At that moment, the vehicle must be able to identify what condition
the user is in and by which means it should
reassign the driver’s role to them. Just have
a look at our test vehicle, at all the different
kinds of sensors that are built into it and how
intensive the measurements are. It’s not just
about comfort, but above all safety. As such,
we also have a certain technical advantage
here.”

An interview with Dr. Karsten Michels, head of Systems & Technology,
Interior Division, Continental Automotive GmbH.

Dr. Michels – self driving cars are no longer
the stuff of utopia, but are there different
versions of them?
“The technical vision is likely to be the same
everywhere. The human sits in the car and
the car does the rest. The user no longer has
to control or monitor anything, never mind
intervene. The car operates by itself in all traffic and environmental conditions. That’s the
“People Mover” at SAE Level 5, but it will be a
while before we get to that stage.”
So will you then have come to the end of
the road? Will there actually still be humanmachine interfaces?
“Of course. The “People Mover” will work like
a kind of taxi. How will you recognize which
is your taxi? Or imagine you’re a pedestrian
trying to cross a road in dense traffic. Today,
you would ideally make eye contact with
the driver of an approaching car first. This
could become problematic in the case of

the “People Mover”, because even if you were
able to look deep into the eyes of one of the
occupants, it wouldn’t be of any use. Ultimately,
there is no longer a driver to take responsibility for acting. We’re already thinking in terms
of systems that could perform the necessary
communications, but whether they will work
via displays, LEDs or acoustic signals has not
yet been decided.”
What do you think are the biggest barriers
that will have to be overcome by then?
“Once we’ve surmounted the challenges
involved in providing the traffic and digital
infrastructure, we expect to face a range of
technical obstacles in particular. To reach SAE
Level 5, we need artificial intelligence systems
that are capable of processing the necessary
algorithms. Where will they run? In the vehicle? In the cloud? In any case, algorithms that
are good enough to make a correct and intelligent decision require enormous amounts
of computer power. That can’t currently be

provided by a control unit in the vehicle. Large
server landscapes are still needed, which
perform the necessary calculations all night
long. That may be a little too slow for a selfdriving car (he laughs).
Another issue is sensor technology. We’ve
come a long way when it comes to recognition capability, but there’s still considerable
need for optimization when it comes to interpretation capability. The keywords here are
algorithms and artificial intelligence, which
interpret the image from the camera. At present, slight disruptions to the image, such as
image noise, can have a significant negative
impact on the recognition rate. In addition,
our brain uses existing knowledge about the
world around us to accurately interpret the
many and varied complex stimuli that are
acting on us all the time. But because it’s
about human safety, a solution that works in
99 percent of cases isn’t good enough.
That’s what we are working on, together with
the universities.”

Have you ever traveled in an automated car
yourself?
“No, but when we were working on reducing
the impact of crashes through automatic
braking, we drove up to and through polystyrene walls in the test vehicles. It takes some
self-control not to intervene. But you get
used to it over time. And that’s precisely the
challenge we face with our human-machine
interface interaction concepts. They need to
provide the user with optimum information
about how the vehicle is performing. Is it able
to anticipate a critical situation ahead? How
will it respond?”

be adequate to begin a necessary maneuver
three seconds in advance. For a slower driver
who normally tends to do this 15 or even
20 seconds beforehand, this would be really
stressful and they might never activate the
“autopilot” again. In the reverse situation, the
sporty driver would quickly get irritated and
would also switch it off. Our driving behavior
also changes depending on the environment
and what mood we’re in. In the morning, we
might move at a leisurely pace. In the middle
of the day, we might find ourselves under
pressure to get to an appointment. In the evening, we’re tired and weary. The requirements
of the vehicle’s driving style are dynamic. To
assess this more effectively, we observe drivers
while driving and also work with biometric data,
such as the driver’s heartbeat.”

“Indeed. And if you also take into account
how each driver’s individual safety threshold
varies, you quickly recognize the full scope
of it. For a sporty driver, for example, it might

Thank you for the interview, Dr. Michels.

Irrespective of the SAE level, it’s very difficult to master such a complex issue singlehandedly. Are lots of different players likely
to be involved?
“Absolutely. Not only is this a subject that
everyone is interested in, it also requires the
collaboration of a lot of people. That doesn’t
just affect OEMs or Tier 1. Government agencies and the public sector are also involved.
At the moment, for example, there are a lot
of projects aimed at developing “smart cities”.
A huge wave is heading toward us, even if
the main aim is to control traffic in order to
prevent traffic jams and reduce CO2 . When it
comes to the introduction of 5G technology,
telecommunications companies are naturally
also on the committees.”
What keeps you awake at night?

It’s certainly a major challenge if you consider what our human brain is capable of
perceiving both implicitly and explicitly.

decide on specifications together. Because it
makes perfect sense to talk to the OEM before
the request for the components is drawn up.
Not only does that save our customers time
and money, it also ensures we find the optimum solution.”

“Nothing. We are engineers. If there are technical challenges of any kind, we’ll solve them.
And if we don’t have the solution today, we’ll
think of something tomorrow. That’s also how
we view our role in relation to our customers.
We are engineers for engineers. We collaborate at the advance development stage and

Dr. Karsten Michels
Head of Systems & Technology,
Interior Division,
Continental Automotive GmbH
Dr. Karsten Michels has been head of
Systems & Technology at Interior Division
since 2016. He has a doctorate
in mechanical engineering and was
previously a development manager
at Siemens and MAGNA Electronics.
Prior to that, Dr. Michels worked at
the Volkswagen Group for 16 years,
most recently as head of the main
department for systems integration.
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A new view of reality.
Intuitive dialog between
driver and vehicle.

Picture: Shutterstock, MADvertise

As a driver, you can’t always just focus on the road ahead. To read a
conventional navigation device, for example, you have to take your eyes
off the road for a brief moment at least. You look, recognize, understand.
Then the flow of information begins. After that, it is the same process
in reverse; your eyes adjust once again to the greater visual distance
(accommodation) to take in what’s happening on the road ahead and
around you. All this takes time and tires the eyes. Reason enough, therefore, to develop and implement intelligent new solutions.

Instrumentation & Driver HMI
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Less distraction, enhanced safety.
With the Augmented Reality Head-Up Display.
With a conventional instrument cluster, it takes at least
half a second to read a display, including two instances
of accommodation. Taking your eyes off the road for just
one second when traveling at 120 kilometers per hour
is equivalent to driving “blind” for around 33 meters.

But it doesn’t have to be this way. To enable a safer and
more intuitive form of dialog between vehicle and driver,
we are working on the development of head-up displays
(HUD) and on the next stage: augmented reality head-up
displays (AR HUD).

The challenge of production.
After being the first to present an AR HUD in a test vehicle
in 2014, we recently also became the first automotive
supplier to take the brand-new DMD (digital micromirror
device) HUD into production. Until now, the amount of
space needed to install the system and the necessary
size of the main mirror had constituted a challenge.

1

SEC.

33 m
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Everything in view –
looking ahead.
With an HUD, drivers receive all the information they need,
exactly where they need it. They can focus on what the
traffic is doing while continuously receiving key information
such as speed, important warning signals and indicator
arrows for navigation. As part of a human-machine interface, the HUD represents a major step toward the vision
of accident-free driving.

The next step:
virtual information.
The AR HUD optimizes this view with highly precise and
intuitive virtual information (augmentations) for the driver.
What makes this special is that the information displayed
by the AR HUD appears to be completely embedded in the
real-life driving situation ahead of the vehicle. Warnings
and directions are clearly displayed early on, ensuring that
drivers intuitively know what is required of them. As a result, drivers can be confident that they are in safe hands.
The AR HUD helps drivers to stay in the right lane with
virtual boundary cones that appear at the edges of the
lane. Drivers can also be certain that they will always maintain the recommended distance from the vehicle in front
and will receive a warning immediately if at any point this
is not the case. A crescent indicates the vehicle in front,
which our ACC (adaptive cruise control) uses as a reference

for speed and distance. The crescent is displayed at all
times and shows the driver that the system is active, which
helps to create trust. Our general rule is to have as much
augmentation as necessary, but as little as possible.
Not least, the improved visual feedback of the AR HUD
makes the navigation system more user-friendly. The
virtual display of the navigation information is integrated
directly in the driving environment.

The intuitive
is the innovative.
For Continental, the AR HUD represents a key technology
for a holistic approach to the human-machine interface.
“A holistic human-machine interface will make driving even
more fun in the future: drivers will be able to access all the
information they want. Drivers will be in a constant dialog
with their vehicle – without even using words. Drivers will
be able to use our display systems, control elements and
other components intuitively, without operating instructions,” says Helmut Matschi, a member of the Executive
Board for the Interior Division. This intuitive dialog between
driver and vehicle is an important step on the road toward
automated driving, just like the interior camera we have
developed, which can be controlled intuitively through
gestures and also offers many other useful functions.

While this problem can be solved without difficulty in
individual cases in the premium class, our next task
will be to reduce the necessary volume further for democratization of large-scale AR HUD image projection
in B- and C-segment vehicles. Close strategic cooperation
between Continental as a HUD pioneer and DigiLens as
a specialist and market leader in holographic waveguide
technology will make it possible to develop an AR HUD
that is sufficiently compact and economical to enable true
democratization of augmentation in other vehicle classes.
The AR waveguide HUD would be one-third the size of a
mirror-based AR HUD.

Turn? Virtual arrows keep you on track. You can clearly see
what’s happening even in complicated driving situations.

For more comfortable, more
economical, safer driving.
This innovation is part of a long history at Continental.
“We have provided the best possible driver information
systems for over 110 years. Beginning with the speedometer, we have become one of the leading developers of
display and operating solutions for a wide variety of vehicles,” says Dr. Frank Rabe, head of the Continental Interior
Division Business Unit Instrumentation & Driver HMI.
HUD technology is today’s equivalent of the eddy current
speedometer in 1902 – a fundamental aid to the driver.
This is particularly true of the AR HUD. The technology is
ready for production.

Intuitive. Please scan the page and learn
about the AR HUD with a film.

Keeping to the right lane? Lane departure warning (LDW) will
help you to stay in lane with acoustic or haptic signals such as
vibrations.

Relaxed? Adaptive cruise control combined with the HUD makes
driving even more comfortable.
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“Augmentation once again
places Continental in a leading role
for HUD technology.”

Product Portfolio:
Instrumentation & Driver HMI
>
>
>
>
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>
>

Instrument clusters
Full digital clusters
Integrated interior platform
Display solutions
Head-up displays
Haptic controls
Interior cameras
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“With an AR HUD, we will take in-vehicle human-machine interface to
a whole new level of quality.” Virtually no other method of communicating information is more ergonomic and intuitive to grasp. Along with
enhanced safety, benefits include more efficient and comfortable
driving. “Augmentation once again places Continental in a leading role
for HUD technology,” says Dr. Frank Rabe, summarizing the situation.

Where is it going? For the
“augmented” navigation
simply scan this page.

Infotainment & Connectivity

22

Picture: Fotolia, corepics

The whole world
is chatting.
And the vehicle
joins in.
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Smart home technologies that control our heating, lighting or blinds, fitness
bands that draw up individual diet plans, refrigerators that order fresh milk –
everywhere we look, the Internet of Things is finding its way into our daily
lives. According to forecasts, the number of devices connected via clouds
that can communicate with each other is set to grow to 200 billion by 2020.
These developments are also impacting the automotive industry.

Infotainment & Connectivity
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The connected vehicle
for enhanced
comfort and safety.
It is estimated that around 250 million connected cars
will be on the roads by the beginning of the next decade
and that they will account for around 40 percent of all
cloud-based data streams. At Continental, we have been
developing telematics and connectivity modules for
over 20 years and these are now being used in around
30 million connected cars. Our control units ensure a
constant, secure flow of data between the vehicle, the
cloud and the infrastructure, enabling up to 35 different
functions such as automatic emergency calls, remote
diagnostics, software updates, cloud-based navigation
or vehicle search and protection against theft.

5G

Connectivity via satellite.
The exchange of data takes place through the Network
Access Device (NAD), which is integrated in the telematics
module. The driver’s mobile phone connection or existing
WiFi hotspots can also serve as additional data pipes. But
to ensure that a vehicle is “Always On” in specific situations,
even where mobile network coverage is poor or lacking
altogether, we have partnered with Inmarsat to open an
additional, important data pipe in the form of a satellite
connection.
Picture: Fotolia, chungking

5G technology –
at top speed
on the data highway.
“Always On” – that is our vision. Our goal is therefore to
connect vehicles not only with each other, but also with all
other interfaces in the digital infrastructure (V2X – vehicleto-everything) worldwide. However, current mobile communications infrastructure can be used only for basic V2X
applications that are not relevant to safety, such as traffic
management or infotainment. Due to long latency times,
the LTE network is currently of only limited use in safetyrelevant applications with high mobility.

Picture: Fotolia, beer5020

Now it gets faster.
Please scan the page and start the film.

The 5G mobile communications standard, which is expected
to be introduced from 2022 onward, will fundamentally
change this as drastically reduced latency times of less than
one millisecond will enable real-time vehicle communications via mobile networks. Lower system costs, reduced
power consumption and optimized traffic flow, together
with a significant improvement in service quality, are further
plus points of the next generation of mobile communications. In particular, it will drastically increase the speed at
which data is exchanged. With 5G, speeds will rise to as
much as 10 gigabits per second, equivalent to a download
rate of 10,000 Mbit per second – one hundred times the
current LTE standard. The capacity of the new network will
also be around 1,000 times higher, enabling it to connect about 100 billion mobile phone users simultaneously
worldwide.

In real time in the fast lane. Please scan this page and drive on the data highway.
For an optimal AR experience please activate the sound on your smartphone.

The future starts earlier
with Continental.
There’s no doubt about it – 5G will lead to decisive changes
in the digital infrastructure and ensure enhanced road
safety, better V2X communications and connected mobility solutions. To leverage the full potential of 5G technology for the automotive industry as a whole and to ensure
that it can drive forward solutions for the connected car
of the future, Continental has joined the 5G Automotive
Association. Together with network operators as well as
chipset and automobile manufacturers around the world,
we are thus tackling the challenge of standardizing and
testing the new generation of mobile communications and
ensuring that it is available commercially and globally as
soon as possible.

This will allow us to develop high-performance hardware
in good time in the form of our own NAD as well as innovative telematics applications for the new 5G technology.
At Continental, we are working closely across different
fields and functions and cooperating with leading chip
manufacturers to ensure that the success we have enjoyed
over the last 20 years as one of the leading telematics
providers can continue into the future, too.

Product Portfolio:
Connectivity

Infotainment

> Device connectivity
> Telematics
> Services

> Radios
> Multimedia systems
> Software solutions

Intelligent Transportation Systems

Picture: Fotolia, plpictures

Working beyond
the horizon.
Preparing for the
road ahead.
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Imagine knowing before we start a journey exactly which vehicles will be
traveling on the roads when, where, to which destination and how fast.
Imagine knowing about every speed limit, all road works, every obstacle
and every traffic jam. How far ahead could we then plan our journeys?
And what benefits would it offer?

Intelligent Transportation Systems
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eHorizon –
the technical platform for
swarm intelligence.
eHorizon – that’s the name of Continental’s smart, cloudbased solution for road traffic, which makes this kind
of thing possible. Although it would fit well, the “e” does
not stand for the “endless”, but for “electronic”. But
whatever attribute you ascribe to the product name,
one thing is certain: eHorizon lays the foundations for
automated driving.

The idea behind eHorizon is as simple as it is revolutionary.
Cloud-based data relating to topography, navigation, traffic,
weather, road conditions and much more is transmitted in
real time to vehicles that are connected to the cloud. This
information is provided not only by commercial precision
maps. The vehicle’s own sensor systems provide detailed
information on the route, such as temporary or permanent
speed limits, traffic jams or road works and environmental
conditions such as temperature, atmospheric humidity and
slippery road surfaces.
However, what makes eHorizon so special is its use of
swarm intelligence. Connected vehicles don’t just receive
information; they are also constantly passing on their own
sensor data to the cloud, which makes it possible for
drivers to “see” beyond their own horizons. This sensor
information can also be used to create a highly accurate
map (Road Database).

The vehicle that knows what’s
around the next corner.
Through constant comparison procedures connected
vehicles are continuously generating up-to-date data sets.
Any incidents that are of relevance to traffic are taken
into account in time. If eHorizon alerts the driver to the tail
of a traffic jam after a bend, for example, an automated
vehicle will gently reduce its speed rather than waiting to
initiate full braking once its own sensors have detected
the obstacle.
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Forward-looking. Scan the page and learn about the advantages.

If an automated truck is alerted to the presence of a brokendown vehicle, it will change lanes safely and in good time.
Any necessary re-delegation in automated driving is also
recognized and initiated in time. Because such a connected
vehicle can “look around the corner” in the truest sense,
entire vehicle systems (e.g. accelerator pedal, braking
operations, suspension, tire pressure) can prepare themselves for the situation on the road ahead.

The future begins today.
With eHorizon, Continental is laying the foundations for a
technical platform that will make automated driving not
only safer and more comfortable in the future, but above
all more efficient. You can already get a taste of what the
dynamic eHorizon will offer from the forward-looking
cruise control system “Cruise Control with Active Prediction”.
This allows vehicle speed and gear management to be
adapted automatically to the road ahead and its respective
incline/gradient. As a result, vehicles equipped with the
system used 3 percent less fuel per truck. This represents

not only fuel savings of more than 1,500 liters, but also
a reduction of 4.2 metric tons in CO 2 emissions per
truck per year. The key to this technology is Continental’s
“Static eHorizon”. These technologies are expected to
offer significant benefits particularly in hybrid vehicles, too.
This is because they can be driven for longer without
assistance from the internal combustion engine if the
vehicle knows in advance that there is a downhill section
of road ahead that could be utilized to recharge the batteries more quickly, for example.

Product Portfolio:
Intelligent Transportation Systems
>
>
>
>
>
>

Road Database
Smart Cities
Smart Map
vAnalytics
Continental.cloud
Remote Cloud Key
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Swarm intelligence. Please scan the page
and get to know eHorizon.

Body & Security
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Too hot?
Too bright?
Just as much
protection
as you need.
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The vehicle recognizes the driver, the light recognizes
oncoming traffic and sensors ensure that adequate
distance is maintained to the vehicle in front. Our cars
are becoming ever smarter. Very few sectors are
developing innovations as fast as ours. At Continental,
we are shaping progress in the automotive industry
and actively driving change forward. The next step:
the smart vehicle window, which will soon be ready
for production and will instantly offer drivers a number
of major advantages.
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The Intelligent Glass.
Sunny views.
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“The smart car window makes driving safer, more comfortable and more economical,” explains Andreas Wolf,
head of the Continental business unit Body & Security in
the Interior Division. This is achieved using special films
integrated in the glass, which use electrical control signals to alter their permeability to light.

Increasing safety.

Saving energy.

Enjoying comfort.

A low sun suddenly blinds the driver, who automatically
reaches for the sun visor. For just a few milliseconds, vehicle
safety is compromised. As well as poor visibility, the driver’s
control over the vehicle is briefly reduced. This situation
can now be detected and the windows will automatically
partially darken in time. The solution to this problem is
called “Intelligent Glass Control.” “The targeted, continuously
variable darkening of the side windows, the rear window
and partially also the windshield not only offers considerably
increased comfort for the passengers, but also makes
driving safer,” says Andreas Wolf.

“We can keep the heat out of the vehicle and significantly
reduce the interior temperature,” explains Wolf. This relieves the air conditioning unit, which can then be smaller,
more energy efficient and therefore much lighter in weight.
The weight of the sun visors and mechanical blinds is also
omitted, with equally positive effects on the environment.
Andreas Wolf: “Our calculations have shown that CO2 emissions are reduced by around four grams per kilometer
thanks to these measures. The range of electric vehicles
has increased by around 5.5 percent.”

In addition to the reduced heating, the darkening also
provides effective protection of privacy. “If the vehicle
is parked, the windows darken automatically, so the inside
of the vehicle cannot be seen from the outside.” This also
provides effective protection against burglars. The Passive
Start and Entry System (PASE) is linked to the smart glass,
which means that the windows lighten as soon as the driver
approaches the car.

Body & Security
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Shaping the future.
One major advantage lies in the fact that the technology
can be integrated in the vehicle’s system architecture, which
saves costs and enables the glass to adapt dynamically to
a wide range of traffic situations. The smart, shade-giving
car window also allows glass panels in the vehicle to be
enlarged, offering vehicle manufacturers new possibilities
in vehicle design and thus enabling them to stand out on
the market.

We strongly believe that vehicle glazing featuring a variety
of smart functions will constitute one of the key trends
in the automotive sector in the future. As well as the lightening or darkening function described above, these also
include LED mood or reading lights, touch control of the
glass, window heating and much more.
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Intelligent
electronic control.

Innovative technology
for everyone.

Continental has developed the special technology to allow
smart activation of the windows. What is new is that smart
vehicle glass can be used not only for the roof area, but
also – depending on legal regulations in different countries –
for the side windows, the rear window and the windshield.

Up to now, this technology has only been available in the
roof area for a small number of high-end cars. The film is
still rather costly for mid-range vehicles with large areas of
glazing, but prices are expected to fall significantly in the
future, making the film viable for smaller vehicle classes as
well. “We also see it as our task to promote the desired democratization at system level with all the relevant partners
and to develop technology that makes controlling permeability to light, and thus smart car windows, affordable for
production,” Wolf explains.

Our engineers are demonstrating smart activation of
“suspended particle device” film technology for the first
time in a test vehicle. This production-ready film technology is based on embedded particles, which arrange themselves randomly when unpowered and cause the window
to appear opaque from outside, while retaining transparency from the inside to the outside. When voltage is
applied, the particles systematically align themselves in
parallel so that the window becomes permeable to light
in both directions.
Connection to the vehicle system allows this to function
automatically. Because the system is connected to light
sensors, for example, the glass tints at exactly the area
where the sun could blind the occupants.

Smart car windows are therefore unlikely to remain the
privilege of the premium class. Andreas Wolf: “Today it is
just a question of when intelligent glass is coming. At
Continental we use our know-how for the entire system
and can therefore integrate the desired functions into
our electronic control units. Here, we adjust the algorithms
so that the window responses offer maximum safety and
comfort for the driver while improving emission values.”
Reaching for the sun visor will become a thing of the past.

But Continental can control other film technologies in
addition to suspended particle device film technology, all
of which are activated electronically. “The essential knowhow is in the software and the intelligent connectivity with
the vehicle systems. It’s in this area that Continental’s core
competence lies,” Wolf says.
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Shadow play.
Scan the page and let the sun in.

The integration of lighting effects as well as touch functionalities
are also possible.

Body control modules
Access control systems
Power closures
Door control units
Intelligent Glass Control
Seat comfort systems
Tire information systems
Gateways
Stabilization of the vehicle power supply
LED light control units
Intelligent antenna modules
Smart device integration

Commercial Vehicles & Aftermarket
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Achieving more
together.
The benefits of the
connected fleet.
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Whether you’re a fleet manager or a driver, this branch of industry
has not escaped the digitalization trend. Connected vehicles and
IT-based fleet management have been finding their way into the
transport and logistics sector for some time now. And no wonder,
because modern fleet telematics make it easier for operators to
survive better in an industry that is as complex as it is dynamic.

Commercial Vehicles & Aftermarket
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On the way
to greater efficiency.
The transport and logistics industry is not only one of
the biggest economic sectors in Europe, but is also
one of the future industries with the greatest potential.
As much as requirements may vary between individual
carriers, one thing unites all operators in this competitive growth market: the need to become as efficient
as possible.
The use of digital fleet telematics and modern information
and communication technologies not only ensures that
legal guidelines can be complied with more ease and
reliability, but also effectively reduces turnaround time,
cost pressure and environmental impact. That’s a clear
competitive advantage in a market where competition
is intense.

The condition of the vehicles and trailers can also be
digitally recorded and transmitted. This allows various
types of vehicle data, such as the condition of the tires,
to be monitored at all times. The system issues real-time
warnings if any of the required conditions are not met,
for example if the tire pressure falls or the temperature
rises. Clear reports on fuel consumption, speed, rotational
speed, number of stops, number of braking maneuvers
and much more enable detailed vehicle and driver analysis.
This makes it possible to extend the usage and service
life of vehicles, save fuel and schedule maintenance work
more effectively.

An innovative solution
for every transport company.
Continental’s VDO brand offers TIS-Web®, a state-of-the-art
web-based software solution that stores data in compliance with legal requirements and makes fleet management
easier. Since it is highly customizable, the professional
solution is particularly suited to vehicle fleets of all sizes
and performance ranges. Whether for vehicle or human
resource management, cloud-based technology does not
require companies to have their own IT infrastructure.

With the practical “track & trace” functions, an overview of
the vehicle, trailer and freight can be maintained at all
times. Geofencing functions make it possible to determine
when vehicles drive into predetermined “corridors”, thus
providing more accurate information about probable delivery times. Transportation of goods where safety issues are
involved can also be monitored.

“TIS-Web® covers all the relevant areas of professional fleet
management,” says Lutz Scholten (Dr.-Ing.), Vice President
and head of the Tachographs, Telematics and Services
segment in the Commercial Vehicle and Aftermarket (CVAM)
business unit at Continental. “With its convenient services
that meet the legal requirements, TIS-Web® offers more
than 30 different services in the areas of vehicle, driver,
logistics and trailer management,” Scholten explains. So
it’s no surprise that over 25,000 companies across Europe
rely on TIS-Web®.

Furthermore, at Continental we don’t just work on technical
solutions. We also offer our customers the advice they
need to find the best solution for their individual requirements in the haulage business.

TIS-Web® works like a kind of modular system of building
blocks, which transport companies can use in accordance
with the sectors or applications concerned. This allows
driver data to be, for example, read from the vehicle,
transmitted, analyzed and archived in real time and fully
automatically. This is particularly important in Europe
because optimum utilization of legally permitted driving
times is one of the biggest efficiency factors that can be
influenced by the carrier.
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A building block
for individual solutions.
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Overview. Scan this page and learn about
the most important TIS-Web® functions.

Commercial Vehicles & Aftermarket
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In the best position to meet
the requirements of the future.

With over 25,000 fleets and around 200,000 vehicles,
fleet managers and drivers throughout Europe are already
using TIS-Web® successfully – a trend that is growing. So
if you’ve not managed to switch to TIS-Web® yet and have
been using another kind of software, you don’t need to
worry. Data can also be transmitted from third-party providers to TIS-Web® via clouds. Interfaces such as TIS-Web®
Connect and TIS-Web® Extract make it very easy to import
existing databases into TIS-Web® applications, process
them and export them again if necessary.

Trends can already be identified that will be influencing
the transport sector in 2030. Around 65 percent of goods
are expected to be transported by road, with this sector
expected to account for about 33 percent of all emissions.
Tougher standards for air pollution and noise, together
with rising toll fees and fuel prices, will see a rise in the total
cost of ownership.
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Collaboration
with partners.

Complex? Scan the page and discover how easily
TIS-Web® can be integrated.

Enhanced driving performance
with ZFuel.
Continental is constantly strengthening its activities in the field of
fleet management. As part of this, we recently acquired a majority
stake in Zonar Systems LLC, a provider of smart fleet-management
technology headquartered in Seattle, Washington, USA. Unlike
in Europe, manual gearboxes tend to be used in the USA. That
means that optimum use of gears by the driver is crucial to
fuel consumption. The ZFuel program aims to take into account
additional data in its software. “With ZFuel, we have taken another
step toward optimizing efficiency,” says Dr. Michael Joerg Ruf
(Executive Vice President of CVAM). “The software extends our
view of driver performance and cost of ownership to include a
holistic KPI (key performance indicator) approach that incorporates many individual factors such as wind, gradient, use of the
gears, acceleration by the driver etc.” ZFuel makes it possible to
calculate an individual driver’s contribution to improving efficiency
within the company on the whole more accurately and to reward
drivers accordingly. This allows everyone to cooperate in a spirit
of partnership.
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Companies will have very little influence over these general
conditions and will be able to control them only with the
aid of state-of-the-art fleet telematics and the appropriate
information and communication technologies for general
conditions. Connected vehicles, digital fleet management
and integrated logistics chains will therefore have an even
more critical impact on the transport and logistics industry
than today.

Product Portfolio:
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Tachographs, telematics and services
Visual and haptic human-machine interface
Powertrain regulation
Chassis, body and transmission electronics
Spare parts, wear parts, tools, services and
multi-brand vehicle diagnostics for the
independent aftermarket as well as diagnostics
and services for vehicle manufacturers
> Original equipment services
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Visions become facts.
Good to know that things
are running smoothly.
If you want to move the future, you have to move yourself – and we can
show you exactly how we are doing this. With data, figures and statistics.
Gain an overview of our consistently positive development, employee
numbers and other entrepreneurial activities.
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It’s a fact! Scan this page
and see for yourself.
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At home
globally.
Local roots.

Worldwide and yet right on your doorstep.
Scan this page and see our locations.
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As one of the world’s leading technology companies
and an international automotive supplier, we develop
intelligent mobility solutions. With consolidated sales of
around €40.5 billion, we currently employ more than
220,000 people in 56 countries on a corporate level.*

* As from 31. 12. 2016.
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On the road
to success
as a team.
For One Another.
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Well positioned! Scan this page and
get to know our management team.

“Automated driving in itself isn’t being discussed
much anymore; the focus now is more on how
it has to be implemented. We’re dealing with these
issues day in, day out,” says Helmut Matschi,
member of the Executive Board of Continental AG
and Head of the Interior Division. “We’re making
vehicles intelligent and turning them into digital
companions.”

Interior Division.
Always On.

Legal Notice
The information provided in this brochure contains
only general descriptions or performance characteristics, which, in actual use, may not always apply
as described or which may change as a result of
further development of the products. This information is merely a technical description of the product
and is not meant or intended to be a special guarantee for a particular quality or particular durability.
An obligation to provide the respective characteristics shall only exist if expressly agreed in the terms
of contract. We reserve the right to make changes
in availability as well as technical changes without
prior notice.

The fast track
to the Internet.
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