
VIAVISION
April 2013

V O L K S WA G E N  S H A P I N G  T H E  F U T U R E  O F  M O B I L I T Y

SMART ASSISTANTS
Safety and Comfort on the Road

Traction Control System

Dynamic Light Assist

Turning Light

Lane Assist

Fatigue Detection

Traffi c Sign Recognition

XDS

Cornering Light

ABS
ACC

Hill Descent Assist 

City Emergency Braking

ESC

Front Assist

Keyless Access

Light Assist
Navigation System

Park Assist

Proactive Occupant Protection System
Side Assist

Rear Assist

Cruise Control

Multi Collision Brake



2

SMART ASSISTANTS VIAVISION

www.viavision.org

Edited by
Volkswagen Aktiengesellschaft 
Konzernkommunikation 
Brieffach 1972, 38436 Wolfsburg 
Phone: +49 (0)5361/9-77604 
Fax: +49 (0)5361/9-74629

V.i.S.d.P.  (Person responsible  according 
to the German press law)
Stephan Grühsem, 
Leiter Konzernkommunikation; 
Pietro Zollino, 
Leiter Produktkommunikation 
Marke Volkswagen

Editorial staff
Susanne van den Bergh, Stefanie Huland, 
Carina Reez 
Volkswagen: Michael Franke
Contact: redaktion@viavision.org

Published by
Verlag Rommerskirchen GmbH & Co. KG
Mainzer Straße 16 -18, Rolandshof
53424 Remagen 
Phone: +49 (0)2228/931- 0 
www.rommerskirchen.com

Printed by
L.N. Schaffrath GmbH
Marktweg 42-50, 47608 Geldern

All images in this issue are approved for 
reprint, citing VIAVISION as their source.

 Imprint

Innovation Driver  2
Dr. Ulrich Hackenberg

Intelligent Driving 3
When the Car 
Thinks Along

From ABS to XDS  4
Assistants and 
Features for Comfort 
and Safety 

Connected Mobility 10
When Cars 
Communicate

 Index

Dr. Ulrich Hackenberg, Member of the Board of Management of Volkswagen Brand with 
 responsibility for Research and Development. 

 Innovation Driver

Why is the development of driver assistance and safety systems 
so important to Volkswagen?
Driver assistance and safety systems make driving significantly more 
relaxed for the driver and passengers. Thus these systems can make an active 
contribution to improving road safety. We are working very hard on this. 
The numerous awards that we have received show that we are well positioned 
in this regard.

Will the assistants support eco-driving in the future?
This will be possible in the not too distant future. Based on the topology of the 
route, the driver is informed about how to achieve optimal consumption; 
 taking into account inclines or declines, slow or fast curves, speed limits, but 
also additional information such as traffic density, traffic jams or road works. 
This could be done automatically using Adaptive Cruise Control (ACC). 
We believe this is an important contribution to reducing both CO2 emissions 
and individual fuel consumption. Perhaps this will one day be  integrated in 
the New European Driving Cycle (NEDC). Such new features would also 
be  interesting for vehicles with electric motors. Their electric range could be 
 optimised using precise route knowledge.

Will the assistants manage to drive by themselves one day?
A lot of development work has to be done before fully automated driving is 
 realised. It must be ensured that the systems operate reliably during arduous 
day-to-day use. Prototypes in this field are already being tested. Until then, 
it is necessary to reduce the legal hurdles facing automated driving.

Sources: page 3: DAT Report 2012; 
pages 10/11: simTD, as of 2012
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 Intelligent Driving 
When the Car Thinks Along

The driver assistance systems aid the comfort of the car’s passengers and, in 
 certain cases, contribute to improved safety. The driver assistance systems 
support the driver by autonomously engaging within their technical capabilities. 
For example, they warn the driver of collisions or keep the vehicle from spinning. 
And, if nothing can prevent an accident, passive safety features such as seat 
belts or airbags make a vital contribution to safety.

While active safety systems 
primarily prevent accidents, 
that is engage before some-
thing happens, the passive 
safety elements mitigate the 
consequences of accidents. 
First and foremost comes the 
belt system: there has been a 
law in Germany mandating 
seatbelts since 1976. The belts 
hold the passengers in their 
seats more firmly, in case of 
an accident, which mini-
mises further injuries. Addi-
tionally, airbags reduce the 
risk of severe head and chest 
injuries because the passen-
gers’ upper body is hitting a 
larger and softer area than 
the steering wheel, for in-
stance. The passenger com-
partment is also a passive 
safety feature. Its stiff struc-
ture forms a safety cage and 
thus better secures the pas-
senger survival space. Passive 
systems, too, are constantly 
being improved; some are 
 incorporated in active safety 
systems such as the Proactive 
Occupant Protection System 
(see page 9).

Passive safety

Assistants in German cars:
(in percent)

Some assistants are fairly well established in cars on German roads. The equipment is, 
however, even better in new cars: every new car in 2011 was factory fitted with ABS, almost 
nine out of ten with electronic stability control (ESC). Almost half of all new cars had 
 parking sensors as well as cruise control.

ABS

Cruise 
Control Rain 

Sensors
Cornering 

Light

ESC

Parking 
Sensors

88 38 28 1260 32 21

Navigation 
System

The goal of passive safety systems is to keep all passengers – ideally – from injury in the 
event of an accident. Active safety systems are designed to avoid accidents as far as possible. 
Systems such as the Automatic Emergency Brake (ANB) make an important step in this 
 direction. As does the City Emergency Brake Function, among others.

The safety potential of active and passive safety systems:

Safety potential
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From ABS to XDS
Assistants and Features for Comfort and Safety

When new assistance systems are developed and introduced to the market, the 
focus is not only on the safety of passengers but of all road users. These systems 
engage in the event of an emergency, only when it is necessary, and then 
usually work unseen. Comfort assistants assist the driver with complex driving 
tasks and facilitate, for example, the parking process. The various driver 
assistance systems are shown over the next six pages.

The static turning light 
better illuminates bends in 
the direction the car is 
going. The driver is able to 
detect pedestrians faster. 
It automatically switches on 
along with the low beam 
when the vehicle travels at 
less than 40 kilometres per 
hour and the steering 
wheel is turned or the turn 
signal is set.

Turning Light

The anti-lock braking system (ABS) prevents the wheels from locking 
during emergency braking, or when braking on slippery surfaces, so that 
the vehicle remains steerable. To do so, the ABS control unit monitors 
the rotational speeds of all the wheels with sensors. If one is about to 
lock, a solenoid valve in the control unit of the ABS reduces the braking 
pressure for the respective wheel, until it is running free again. 
Afterwards, the brake pressure is immediately increased again, but only 
to the extent that the tyre does not lock again. This process is done several 
times a second – it is therefore automatic cadence braking. The driver 
feels the operation of the ABS as a light pulse in the brake pedal. ABS can, 
however, increase braking distances on certain surfaces such as gravel 
or snow which lie on a solid surface.

ABS (Anti-Lock Braking System)

The Automatic Cruise Control ACC measures the distance to the vehicles ahead. The driver sets the desired 
following distance and the desired speed. A sensor constantly monitors the area in front of the vehicle. 
Whilst another vehicle drives in front, the set distance applies. If the road is clear then the system maintains the 
speed set. If the driver accelerates or brakes, he bypasses the automatic 
distance control or disables it entirely. The system can even 
decelerate the vehicle to a complete stop, for example 
in queues or in a traffic jam. Depending on 
the situation, ACC then starts 
up again independently 
within three seconds. 
All it takes is a press 
on the accelerator.

Automatic Cruise Control ACC

Radar sensor
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The hill start assist prevents the vehicle from rolling back or even stalling the engine on inclines. 
To this end, it controls the starting torque by applying the brakes together with the hydraulic comfort 
brake assist and the transmission control.

Hill Start Assist 

The motor management 
ensures safe and controlled 
hill descents using hill 
descent assist. The system 
limits the engine speed and 
can brake independently, 
if necessary. The vehicle 
constantly drives at a walk-
ing pace.

Hill Descent Assist

Dynamic Light Assist can detect both vehicles ahead and oncoming drivers using a camera on the 
rear-view mirror and automatically fades down the high beam in the areas where other motorists could 
be disturbed. This masking function of the headlight is achieved through several screens between 
lens and reflector. The system, therefore, always provides optimum illumination of the road and allows 
for continuous high beam driving from speeds of 60 kilometres per hour.

Dynamic Light Assist 

low beam

high beam

➊ ➋

➌ ➍

The traction control system uses the wheel speed 
 sensors of the anti-lock braking system. If a sudden 
 increase in speed is detected at one wheel, a so-called 
slippage, the system adjusts the motor control unit, 
 reduces the engine output and compensates for this 
 effect. The ASR ensures traction and stability during 
 acceleration. In addition, tyre wear is reduced.

ASR (Traction control system)

The City Emergency Brake Function 
supports the driver at speeds of less than 
30 kilometres per hour. The system can 
automatically brake and lower impact 
speed, if the driver overlooks an obstacle. 
This – ideally – prevents rear-end 
collisions.

City Emergency Brake Function (part of Front Assist)
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The cruise control system is an electronic instrument for controlling the vehicle’s speed. The system stores 
and maintains the speed chosen by the driver. He can then increase or decrease the speed manually in the short 
term. Using the “off ” control key or by pressing the brake or clutch pedal, the cruise  control is deactivated.

Cruise control

Using a radar sensor, the Front Assist environment monitoring system can detect when the distance to the vehicle 
ahead is critical and can help to reduce the braking distance. This is done in two stages: in the first stage, it warns 
the driver with audible and visual signals of sudden, strong braking or slow vehicles ahead. At the same time the 
vehicle is prepared for an emergency brake: the brake pads are applied to the disc without activating braking, 

and the responsiveness of the 
hydraulic brake assistant is 
increased. In the second 
stage, if the driver does not 
react to the warning, the 
impending collision is indi-
cated by a short jolt of the 
brakes. If the driver then hits 
the brakes, the full braking 
power is available immedi-
ately. If the driver does not 
brake hard enough, Front 
Assist increases the braking 
pressure to the extent that a 
collision can be avoided.

Front Assist

*ATB = automatic partial braking

Delay

slight increase

not active

Danger of Collision

Driver does not act

Driver brakes

increased high

visual and 
acoustic signal warning brake ATB pre-stage ATB main-stage

driver brakes driver brakes driver brakes

Time

target braking 
(brake pressure increase)

The ESC counteracts vehicle 
swerving. Cornering cars can 
understeer or oversteer – 
particularly due to inappropriate 
speed, moisture, slipperiness 
and dirt or evasive manoeuvres.
When understeering, the vehicle 
seems to drive straight and the 
driver must steer significantly 
harder than the corner would 
normally require. In this case, the 
ESC brakes the inner rear wheel 
and reduces the engine power until the vehicle has stabilized. Oversteer means that the rear of the vehicle 
swerves. To prevent this, ESC brakes the outer front wheel and affects the engine and transmission 
management. The ESC needs a wide range of information and data in order to calculate the required inputs. 
From the data provided by the steering angle sensor and the wheel speed sensors, the system calculates 
the driver’s target and ascertains the actual direction from the lateral acceleration and the yaw rate 
(the spinning motion).

ESC (Electronic Stability Control)

normal with ESC

Understeer

normal with ESC

Oversteer
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Keyless Access is an automatic locking 
and starting system. The key has to be 
carried but need not be taken in hand. 
It is detected by sensors in the door 
handles and a radio emitter in the key 
housing, if the driver is within the 
range of about one and a half meters 
from the car. When the door opens 
automatically, the entire vehicle is 
unlocked. The engine can be started by 
pressing the starter button. The vehicle 
is locked with a locking button on the 
door handles.

Keyless Access

A camera on the rear-view mirror monitors the 
road. From speeds of 60 kilometres per hour, 
and in total darkness, Light Assist indepen-
dently switches on the main beam. The system 
can detect vehicles ahead, as well as oncoming 
vehicles, and automatically switches to low 
beam before the drivers are dazzled. Manual 
selection is not necessary.

Light Assist

The dynamic cornering light is a swivelling 
bi-xenon system that follows the steering and 
thus better illuminates bends. The shape of the 
bend – as well as people, animals or obstacles 
that appear during cornering – are visible to the 
driver significantly earlier. From speeds of ten 
kilometres per hour up, the dynamic cornering 
light follows the course of road bends. The angles 
are limited so that the oncoming traffic is not 
dazzled.

Cornering light

From speeds of 65 kilometres per hour, Lane 
Assist monitors the lane markings using a 
camera, regardless of whether they are solid or 
interrupted. This works even in darkness or in 
bad weather conditions. If the vehicle uninten-
tionally leaves the lane, Lane Assist warns 
visually and independently steers in the opposite 
direction. If the counter-steering force is 
insufficient, the driver is alerted by the steering 
wheel vibrating. If the turn signal is switched 
on before crossing the markings, or if the driver 
counter-steers, the lane departure warning 
is overridden.

Lane Assist 

electromechanical 
steering

Camera

The fatigue detection system continuously assesses 
driving behaviour from speeds of 65 kilometres 
per hour. In this case, the system is based primarily 
on steering behaviour. When fatigue is detected, 
the driver is advised to take a break by a visual and 
an acoustic signal.

Fatigue Detection System
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The ParkPilot distance control alerts the driver to the space remaining to the front and rear during parking, 
using acoustic and visual signals. Depending on the distance to the obstacle, the frequency of the beeps increases, 
at less than 30 centimetres it sounds a continuous tone.

ParkPilot

The driver activates the parking steering assistant and then drives 
along the roadside, at up to 40 kilometres per hour at a distance of one 
to one and a half metres. Park Assist scans both sides of the road for 
parking spaces that are at least 80 centimetres longer than the vehicle. 
The driver determines which side of the street he would like to park 
on by setting the indicator. As soon as the system detects a suitable 
parking space, it alerts the driver. He is then directed into the correct 
starting position and must change into reverse. This activates Park Assist which steers the car into the parking 
space using automatic steering. Park Assist can help when parking in spaces set at a 90-degree angle to the road, 
and when leaving a parking space, but it can always be overridden by the driver. The driver must, independently, 
accelerate and brake throughout the parking process.

Park Assist

After an initial collision, the Multi Collision Brake initiates 
automatic braking to reduce the impact of accidents and, if pos-
sible, to prevent further collisions altogether. If the airbag control 
unit detects a initial collision, automatic braking is executed. 
Amongst others, the crash sensor data  is evaluated to this end. 
The Multi Collision Brake is triggered only when two inde-
pendent sensors detect the initial collision. The vehicle is slowed 
down to ten kilometres per hour by the ESC control unit. Then 
the automatic braking halts and the vehicle can be steered out of 
any potential danger zones. The driver can take over control 
of the vehicle at any time, by accelerating or braking harder.

Multi Collision Brake

The navigation system shows the driver the optimum route to the 
 target destination. It consists of a GPS antenna, a navigation com-
puter and a display. The system determines the location of the vehicle 
via the Global Positioning System (GPS). This data is continuously 
 updated. After a destination is entered, the navigation computer 
 calculates the route, based on a digitized road map, and compares the 
course of the route to the current position of the vehicle –  throughout 
the duration of the trip. Should they differ from one another – say, 
 because the driver has decided to take a different route because of a 
traffic jam – the route calculated is adjusted.

Navigation System
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The Proactive Occupant Protection System detects situations when there is an increased risk of an accident, 
 using the ESC and Front Assist sensors. When the system detects such a situation, the occupants and the vehicle 
will be prepared for a possible accident by the front seat belts tightening and open windows and sunroof 
closing, except for a small gap. When the situation is once again safe and the vehicle stabilized, the seat belts 
are slackened. The side windows and the sunroof can then be opened again.

Proactive Occupant Protection System

The Rain Sensor regulates the frequency of 
the windscreen wiper, according to the 
 intensity of the rain. A sensor in the base of 
the rear-view mirror consists of multiple 
infrared light emitting diodes and a photo 
sensor. The light emitted by the LEDs is 
 reflected by the windscreen onto the photo 
sensor. The more water droplets there are 
on the windscreen, the less light the sensor 
receives. This information is forwarded 
to an electronic control unit. This same 
technology can also control the low beam.

Rain/Light sensor

The electronically controlled, mechanical lock 
eliminates the understeer that often occurs in powerful, 
front-wheel drive cars, by increasing the power at the 
outer wheel; optimal cornering speeds can thus also be 
realised. The starting traction on loose and wet surfaces 
is also improved, as well as in turning situations.

Front axle differential lock

The electronic differential lock responds to the un-
loading of the inside front wheel, when cornering fast. 
XDS applies pressure on the inner wheel from the ESP 
hydraulics, to keep it from spinning. This improves 
traction and reduces the tendency to understeer.

XDS (Electronic differential lock)

A camera image displays the 
area behind the vehicle. Rear 
Assist supports parking by 
showing the traffic behind 
and overlaying lanes in the 
image for orientation. Based 
on these lanes, the driver sees the direction in which the 
vehicle will drive, given the current steering wheel 
position, and when the steering wheel needs to be turned.

Rear Assist

The system recognizes road signs with 
a camera, combines those with infor-
mation from the navigation system and 
 displays it in the multifunction display 
or the display of the navigation device.

Sign Assist

Two radars in the rear cover a range of up 
to around 50 meters behind the vehicle 
and in the blind spots to the side. Side 
Assist can show all vehicles that are in the 
areas critical for lane changes and also 
takes into account their different speeds. 
It alerts the driver to potential dangers with 
a constant light in the respective outside 
mirror. If the driver nevertheless activates 
the turn signal, the corresponding LED 
light flashes with greater brightness. 
The lane change assistant works at speeds 
from 30 kilometres per hour and must be 
activated.

Side Assist



Obstacle warning
If a truck loses its cargo, it then blocks the road. The 
information on this is received by all the vehicles that 
are in the direction of travel within a certain distance 
of the obstacle.

Road weather warning
Based on weather data from sta-
tions and vehicles, weather hazards 
are calculated and transmitted 
to other drivers. Driving behaviour 
and route planning can then be 
adapted to the weather.

Traffic light phase assistant
The traffic light phase assistant receives information from 
the traffic light about the switching phases and calculates a 
recommended speed on that basis.
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ITS vehicle station (IVS)

data transmission

ITS roadside station (IRS)

 Connected Mobility
When Cars Communicate

In the future, cars will be able to exchange information with each other and 
with infrastructure such as car parks or traffic lights. This helps to reduce fuel 
consumption and protects the environment. Thanks to these communication 
possibilities, traffic flow can be controlled intelligently – decreasing or 
avoiding congestion. New radio technologies are needed for this, tailored to 
automotive applications, such as the Intelligent Transportation System (ITS).

The simTD project is the world’s 
 largest field test on networked mobil-
ity. Leading German automotive 
manufacturers, suppliers, communi-
cation companies as well as research 
institutes are involved in simTD. The 
 feasibility of the so-called Car-to-X 
communication, meaning the ex-
change of information between cars 
and infrastructure, is being analysed 
using 120 test vehicles over half a 
year. The data obtained here is being 
 analysed until June 2013. The IRS 
roadside stations exchange data with 
cars in the vicinity. The IVS  stations 
installed in the cars are  connected 
with other vehicles in the area. A 
central transmitter unit  provides 
data on, among other things, weather 
and  location. This  illustrates the 
different ways driving can be made 
more  relaxing using the exchange 
of  information.



Roadworks Information
The driver is given information about 
the length and the current 
traffic situation of a roadworks site.

Location information 
services

The driver is informed as 
to where there are places 

available in car parks in 
the vicinity or local road 

closures via the location 
 information services.

Traffic-dependent traffic 
light control
Approaching vehicles trans-
mit information such as 
their position and speed to 
the traffic light. This data 
allows the traffic lights 
to switch in accordance 
with traffic require-
ments.

Emergency vehicle warning
The driver is informed about 
where an emergency vehicle 
is and in what direction 
it is moving. This way, 
emergency lanes can be 
formed earlier.

Electronic brake light
If a vehicle ahead brakes 
heavily, this informa-
tion is passed on to 
the  vehicles behind 
so that drivers can 
 adjust their speed.
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Driver assistance systems offer more 

than comfort: they are a first step 

towards a  vision of  accident-free 

driving.

Congestion is avoided and traffic 

made safer, through the exchange of 

information between the cars them-

selves and with their infrastructure.
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