Press release

Bosch Compact

Automated mobility
With these components, Bosch is automating driv-

ing

» Automated driving has an impact on all areas of a car and requires profound
systems expertise.

» Redundancy in safety-critical systems such as braking and steering is a
must.

» Bosch manufactures many of the components needed for automated driving
in-house.

» Reliable environment recognition requires combining data from different sen-
sor principles.

Stuttgart, Germany — Automated driving impacts the entire car: its powertrain,
brakes, steering, display instruments, navigation, and sensors, as well as con-
nectivity inside and outside the vehicle. The key to success is an in-depth under-
standing of all vehicle systems. Few automotive suppliers worldwide have as
much knowledge in this area as Bosch, in part because the supplier of technol-
ogy and services manufactures most of the components needed for automated
driving listed below:

Connected Horizon: Automated vehicles rely on environmental information — in-

formation that goes beyond what sensors can gather. For instance, they need
real-time traffic data on congestion and accidents. This can be achieved only by
connecting the vehicle to a server, for which Bosch developed its Connected
Horizon solution. This system enables a dynamic preview of the upcoming route
and corresponding adjustments to driving strategy. Connected Horizon is what
allows automated vehicles to think ahead. This is beneficial for the comfort and
safety of the driving experience. For instance, connected vehicles are warned in
advance of danger spots before a blind bend or hilltop and can ease off the ac-
celerator in preparation.
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Electric steering: Fail-safe, electric power steering is a key technology for auto-

mated driving. Even in fallback mode, fail-operational capability allows drivers
and automated cars to continue using essential steering functions while maintain-
ing about 50 percent electric steering support in the rare case of a malfunction.
This technology will enable automakers to comply with the safety requirements
as proposed in the Federal Automated Vehicles Policy documents from the U.S.
Department of Transportation and National Traffic Highway Safety Association,
for example.

ESP: The electronic stability program also plays a key role when it comes to au-
tomated driving. Delegating responsibility for driving to the vehicle places particu-
lar demands on safety-critical systems such as the brakes. To retain maximum
control over these systems in the event of the failure, redundancy must be built
into the system as a safeguard. In this instance, the ESP brake control system
and iBooster electromechanical brake booster (see below) can independently
brake the vehicle without the driver having to intervene. Bosch offers ESP as a
modular concept that offers the right system for all circumstances and require-

ments.

HMI: Automated driving will change the human-machine interface, and calls for
modern concepts for communication between car and driver. The driver must be
able to intuitively understand and use the system. With its innovative display in-
struments, Bosch is already offering promising solutions in this area as well: the
TFT instrument cluster, for instance, offers maximum flexibility in processing
combined with brilliant clarity. By using head-up displays, Bosch puts information
such as speed, navigation prompts, and warnings directly in the driver’s field of
view. This information is superimposed on the vehicle’s surroundings in such a
way that the two seem to blend seamlessly at a distance of around two meters
ahead of the vehicle.

iBooster: With the iBooster, Bosch has developed a vacuum-independent, elec-
tromechanical brake booster that meets the requirements for modern braking
systems. It can be used in all powertrain concepts and is especially well suited
for hybrid and electric vehicles. In the iBooster, the actuation of the brake pedal
is recorded by the built-in pedal-travel sensor and transmitted to the control unit.
The control unit calculates the triggering signal for the electric motor, which uses
a two-stage transmission to convert its torque into the required power assistance.
In a standard master cylinder, the power provided by the booster is transformed
into hydraulic pressure.
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Maps: Without high-resolution, up-to-date maps, there can be no automated driv-
ing. The maps provide vehicles with information about changing traffic situations,
such as traffic jams or construction, that fall outside the area on-board sensors
can monitor. Bosch’s radar and video sensors capture and transmit important
real-time traffic data for the creation of high-resolution maps for automated driv-

ing.

Lidar sensor: In addition to radar, video, and ultrasonic sensors, Bosch also uses
lidar sensors in its automated test vehicles. The various sensor principles com-
plement each other very well and combine data to ensure reliable environment
recognition. Automated vehicles use this data to derive their driving strategy.
Bosch views lidar sensors as an important addition to its portfolio.

Radar sensor: As one of several sensor principles, radar sensors provide im-
portant 360-degree information about their surroundings within a distance of up
to 250 meters for automated vehicles. A radar sensor’s main task is to detect ob-
jects and to measure their speed and position relative to the movement of the ve-
hicle. Furthermore, Bosch radar sensors send frequency-modulated radar waves
measuring between 76 and 77 GHz via a transmitting antenna. These waves are
reflected by objects in front of the vehicle. The relative speed and distance of ob-
jects are measured using the Doppler effect and the delay generated by the fre-
qguency shifts between the emitted and received signal. Comparing the amplitude
and phase of the measured radar signals makes it possible to draw a conclusion

about the position of the object.

Ultrasonic sensor: Ultrasonic sensors are needed in automated driving, primarily

for close-range environment recognition of up to 6 meters and at low speeds,
such as during parking. The sensors employ the sonar technique, which bats, for
example, also use in navigation. They emit short ultrasound signals that are re-
flected by obstacles. The echoes are registered by the sensors and analyzed by
a central control unit.

Video sensor: With a 3D measurement range of over 50 meters, the Bosch ste-
reo video camera provides important optical information about the vehicle’s sur-
roundings. Each of the two highly sensitive image sensors, equipped with color
recognition and complementary metal oxide semiconductor (CMOS) technology,
has a resolution of 1280 by 960 megapixels and is capable of processing ex-
treme contrasts. The distance between the optical axes of the two lenses is just
12 centimeters. The stereo video camera captures objects spatially and calcu-
lates their distance, plus it identifies clear spaces. The information from the sen-
sor is combined with data from other sensor principles to generate a model of the

surroundings for automated vehicles.
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Press photos: #1057878, #1068267, #1068268, #1068269, # 1068270,
#1068271, #1068272

Contact person for press inquiries: Jorn Ebberg, phone: +49 711 811 -26223

Mobility Solutions is the largest Bosch Group business sector. In 2016, its sales came to

43.9 billion euros, or 60 percent of total group sales. This makes the Bosch Group one of the
leading automotive suppliers. The Mobility Solutions business sector combines the group’s ex-
pertise in three mobility domains — automation, electrification, and connectivity — and offers its
customers integrated mobility solutions. Its main areas of activity are injection technology and
powertrain peripherals for internal-combustion engines, diverse solutions for powertrain electri-
fication, vehicle safety systems, driver-assistance and automated functions, technology for
user-friendly infotainment as well as vehicle-to-vehicle and vehicle-to-infrastructure communi-
cation, repair-shop concepts, and technology and services for the automotive aftermarket.
Bosch is synonymous with important automotive innovations, such as electronic engine man-
agement, the ESP anti-skid system, and common-rail diesel technology.

The Bosch Group is a leading global supplier of technology and services. It employs roughly
390,000 associates worldwide (as of December 31, 2016). The company generated sales of
73.1 billion euros in 2016. Its operations are divided into four business sectors: Mobility Solu-
tions, Industrial Technology, Consumer Goods, and Energy and Building Technology. As a
leading loT company, Bosch offers innovative solutions for smart homes, smart cities, con-
nected mobility, and connected manufacturing. It uses its expertise in sensor technology, soft-
ware, and services, as well as its own loT cloud, to offer its customers connected, cross-do-
main solutions from a single source. The Bosch Group’s strategic objective is to deliver innova-
tions for a connected life. Bosch improves quality of life worldwide with products and services
that are innovative and spark enthusiasm. In short, Bosch creates technology that is “Invented
for life.” The Bosch Group comprises Robert Bosch GmbH and its roughly 440 subsidiaries
and regional companies in some 60 countries. Including sales and service partners, Bosch’s
global manufacturing and sales network covers nearly every country in the world. The basis for
the company’s future growth is its innovative strength. At 120 locations across the globe,
Bosch employs some 59,000 associates in research and development.

Additional information is available online at www.bosch.com, www.iot.bosch.com,
www.bosch-press.com, www.twitter.com/BoschPresse.
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