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Overview

SBD Ltd.

SBD Ltd. is an independent company providing specialist consultancy in the design and
development of automotive components and systems. The company founded in 1995 has extensive
knowledge of the strategic development of vehicle systems.

Working closely with manufacturers and suppliers, SBD provides consultancy at various levels

including:
a
a
a

Q

Technical Research
Strategic Planning
Program Management

Product Development.

SBD also provides the industry with detailed market and technical reports on various technologies,
market trends and competitor analysis.

The company has helped to develop many successful systems seen in the market today and is
continuing to help manufacturers implement the next generation of systems with an emphasis on
Vehicle Security and Vehicle Telematics.

For more information, visit www.sbd.co.uk
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1. Executive summary

1.1 Introduction
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This report provides an in-depth overview of the Advanced Driver
Assistance Systems (ADAS) being offered by the European
automotive industry, whilst analysing how the functionality trends are
likely to evolve over the next three to five years. Additionally, analysis
is provided of the challenges that vehicle manufacturers face to
increase the fitment rate of ADAS applications in Europe and to
educate the customer of their relative safety benefits.

Summary of conclusions

Europe has witnessed a surge in the availability of ADAS systems over
the last five years, with thirteen vehicle manufacturers now offering
one or more applications.

There is also a continued drive towards XXXXXXXXX XXXXXXXXXXXXX, and
many vehicle manufacturers are XXxxxxx XXxx with other xx-xxx XXXxxx

i§, continued push
towards XxxXxXxx Xxxxxxx, along with the trend tofards XXXXXXXx
XXXXXXXX XXXXXXKXXXXXX N0 @ XXXXXX XXXXXXX, IS XXXWXX the xxxx of

XX yon@te reglih ( XAXXXXXX.
A itiorml [: | X-XXXXIX XXXXXXXX
XXX XOROOIXXE Willh driver gli 00s

XXXXXXXXXXXX due t0 XXXXXXX XXXXXXXXXXX. This XX
XXXXX by the XXXXXXXXXXXXX iN XXXXXX
— ) T ———

is the lack of
between xxxx
KXXXXX IS XXXX
ology and xxx

There is an increasing danger, therefore, that vehicle manufacturers
will continue to XXXXXXX XXX XXXX XXXXXXXXXXXX without creating the
necessary XXXxxx XXxx.

In the short-term, vehicle manufacturers are likely persevere in
XXXXXXXXX  XXXXX  XXXX  XXXXXXX With added XXXXXXXXXXXXXXX and
XXXXXXXXXXX, aimed mainly towards the xxxxxx segment. However, the
automotive industry as a whole must also begin to find ways to
XXXXXXXX XXXXXXXXX XXXXXXXX Of XXXX With the XXXX XXXXXX.

To do so, SBD believes that vehicle manufacturers should develop
XXXXX-XXXX XXXXXXX initially focused on XxXxXxxxx XxXxxxxx, with limited (if
any) XXXXXXX XXXX XXXXXXXX OF XXXXXXX systems, and to use these to
XXXXX XX XXXXXXXXX, XXXXXXXXXXXXX and XXXXXxxxxxXx of xxxx before
adding more advanced XXXXXXXXXXXXX.

In this way, vehicle manufacturers are more likely to create a xxxx
xxxxxx for ADAS, so that the xxxxxxx xxxxxx of all cars on the road
XXXXXXXXX XXXXXXXX for the xxxxxxx of xxxxxxx as a whole, rather than
creating a small number of XXXXXX-XXXX XXXXXX XXXXXXXX that are
limited to XXXXXXXXXX XXXXXXXXXX XXXXXXX.

All rights reserved © Secured By Design Ltd, 2006 5
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1.3  Functionality trends

1.3.1. Current systems

BN TIRdE 5 EIChzy . k&<ko=->n  Advanced Driver Assistance Systems (ADAS) have been offered by
HE R 70, ey &0 THOEM  yehicle manufacturers in Europe for over five years, using sensors to

ZET 2 e ER IR S AT 4 (ADAS) 23 H ; ; ; ; ; ivhe
L Ryl - > AR &L monitor the surroundings of vehicles in order to achieve two high-level

aims:
FE . LRI 8 2 TR O (E A . Reducg unnecessary or repetitive driver workload, thereby
WO EICRY, Pt LS, increasing comfort.
X2/ BBV and/or
fEBRIC D723 5 RPL T CHMRH & SR T 5 2 & . Aide the driver in potentially dangerous situations, thereby

&Y. RefEEALIED, increasing safety.

. ; . s As vehicle manufacturers gain confidence in sensor—based
BB X — 0 — 3 I R B 13 2 T : 9 .

21 oh. ook, ok (o [ECNNOI0GIES, XXXX XXXXXXXXX XXXX XXXXXXXXXXXXX are being developed
xxR7 L —%) & L Txxxxxxd 5., XXXX that XxxX XXX XXXXXX by taking XXXXXXXXXX XXXXXXXXXX (XXXXXXXX Of

xxxxxx 3 YO SNTE TS, BT TEHEK  XXXXXXX), ensuring that XXXXXXX XXXXXX XXXXX XXXXXXX. Figure 1 shows
D B A — T — 454k S BEH S h gz L T ; . ;
VAT L RICR LD,

XK1 :BEEA—V—5, BEREE R
WAADAST AT A
ADAS nnlir:at \nc nffered

\ shicle manufacturer

Audi
BMW
Citroen
Ford
Honda
Jaguar
Lexus
Mercedes Benz
Nissan
Peugeot
Renault
Volkswagen
Volvo

Source: SBD Ltd, 2006

Ut s vy TIRABEA—S—2KiREAD  This section provides a summary of how vehicle manufacturers are
ASTTYr—va wORFEMEE SO L OIZHER gnhancing the functionality of their next generation of ADAS

SETNDDOMEE LS, ADASIZBIT 2 iy R ; i
T 7R D S T 5. Z%%;atlons, and an analysis of medium and long-term approaches to

Report ref: SBD/TEL/970 All rights reserved © Secured By Design Ltd, 2006 6
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Tier 1 suppliers such as xxxxxxx and xxxxx are considering
enhancing their products with XXXXXX-XXXXXXXXX technology, in
order to XXXXXXX 0r XXxxx Xxxxx the driver of potential hazards.

XXXXXXXXX— E W To—RY 7T 1 ¥ —IF, &
BEICEAD LI CRREZMLE S 2 &R
TEBH L9, xxxoxxfHiiz AV O% R %
BELTW S,

)KL LT xxxxxxx/ZRADAST 77U 77— XX remains a XXXX-XXXxX Xxxxx ADAS application, and vebhicle
=2 v LALEST big;i”\ fﬁiﬁ‘fkofxx manufacturers are XXXXXXXX XX XXXXX XXX XXXXXXXXXX as it provides
xoanooount, FIINLA 70 7708 = 00000y e XKKXX XXXXXXXX for the driver. Although the safety value may
XXXXXX, XXXXXXXXXX S VAV ZE EPERE 1T xxxxx . X

U SBD L LC oo b 2 OOKKXXX T XXXXXXXXX-XXXXXXXXXXX technology i XXXXXXXxxX, SBD
TR, does not believe that XX XXXX XX XXXXXX XXXXXXX XXXXXX XXX XXXXXX

XXXXXXXX.

O Blind Spot Monitoring (BSM)
BSM systems typically use cameras or radar to monitor the area
adjacent to vehicles, warning drivers of vehicles located within
their blind spot or approaching from behind on an adjacent lane.
To date, Xxxx and Xxxxx have both implemented BSM, and at
least xxxx others are close to launching models with the

EAER (BSW

BSMI 27 AL, HEFIfR DOy E T A TR L —
B —THERL, EMIZA>TLELTWDHHER
L. BEOERAEL S DRI OHEIZ oW GE
BRGSO R TH D, BIE
FTIZ, xxxxxxxxBSMZEHLTEY, 2o
b 7e < & bxxx Z O & H5E L 7= BfE A &

BARSHEALTL 2 &b d,

TN EWATL T, xxxxxxxxxBSME&RE
XXX/ F XXXXXXXXXXXXXX & A S
XXXXXXXXXXXXHX Y FHA TV D,

X 2 : ADASKERE DIEH

L OXXXPX

technology.

In parallel, XxxXx X XXXxXxxx are aiming to merge BSM functionality with

AL AS Functionaiity trends for AUAS appiication s
U Cyeptgeneration i
PP Irrent generation ext generation
= XXX XXX XXXXXXX
Full speed range
= XXXXX-XXX XXXX XXXX
ACC XXXXXXXX XXX
= XXXXX XXX XXXXXX
XXXXKXXXX XXKXXX
= XXXX XX XXXXXXX XXXX
Mitigation = XOOXRXKRX XXXXXXX
CWA XXXXKXX XXXXK XXXXXX = XXXXXK XXXXXXXXXX
XXXXXXXX + XXXXXX = XXXX XXXXXK XXXXXX
XXXXXXX = XXXXXK XXXXXXXXXX
Manual = XXXXX XXXXXX XXXXX XX
ISA XXXXXX XXXXX XXKXXX XXXX XXXXXKXXXX
XXXXXXX, XXXX XXXXXX = XXXXX XXXX XXXXXXXXK
XXXXX XXXXKXXX = XXXXXKXXX XXXKXXX
Automatic steering = XHXKXXKX XXX XXXK XXX
LDWK XXXXXX XXXXXXX XXX XXX XXX
XXXXXXX XXXXX XXXX = XXXXXX XXXXX XXX
XXXXXX XXXKXXXX = XXXX XXXXXXX XXXX
Adaptation of
X = XXXXX XXXXXXXKXXX
display
NV (DOOKXKKXXK X XXKXXKX)
XXXXKXXXX XXX XXXX
= XXXXXXX XXXX XXXX
XXXX XX XXXXXXX XXXXX
Object detection in = XXX XX XXXX XX XXXXXX
BSM blind spot XXXXX XXXXXXXX
XXXXX XXKXX XXX XXXX = XXXX XXXXXXXXX XX
XXXXXXXXX XXXXXXX XXXX XXXX XXXX
Source: SBD Ltd, 2006
]
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3.3 BundRng safety and comfort ADAS applications
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Moving ADAS from niche to mass-market S—BB

Number of vehicle models in

which ADAS is available

Figure 6. Availability of ADAS applications (EU) ~ by segment

OACC
O CWAS
OISA

O LKAS
O NV
0OBSM

Q (%2
0\6 N & & &o@ & sf‘ 0+§\
& N\ Q¢ & o N %
R < N < N )
© 2 < & o & D
LN X9 &
O'\/ 0'»
Segment

Source: SBD Ltd, 2006

ith a number of
XXXXXK XXXXXX.

far XXOOBKXX 0N XXXXX-
e Bitted XX EDXOXXXKXXXXX KX XXXXX without
< KXX.

Although vehicle manufacturers are increasingly offering ADAS on
XXXXX-XXXXXXX  XXXXXX, they have been unable to XXXXXXXXXXXXX
XXXXXX XXX XXXXX in order to offer XXXXXXXX XXXXXX XXXXXXXXXXXX for
xxXxxxx models. Costs of individual ADAS applications vary
significantly, between €xxx for basic xxxxxxx systems (e.g. the XXXxxxx
XXXX system) to €x,xxx for more complex systems that XxXxxx
XXXXXXXX XX XXXXXXX (€.0. the XXXXX XXX XXX XXX XXXXXX).

Typically, the cost of XXXXXXXXXXXX XXXXXX XXXXXXXX IS XXXXXX in the
XXXXXXX XXXX Of the vehicle, as consumers have XXXXXXXXXXXX XXXXX
XXXXXXXXXXXXX 10 XXX XXXXX for xxxxxX. In this way safety technologies,
such as seat belts and airbags, have rapidly become XXXXXXXX-XXX.

The challenge for vehicle manufacturers is that XXXXXX-XXXXX XXXX
features remain XXX XXXXXXXXX XX XXX XX XXXXXXXX. Consumers are
likely t0 ShOW XXXXXXXXXXXXX XX XXXXXXXX XXXXXXXX XXxX features, and
XXXXXXXXX may arise from having to XXXXXX XXXXXXX  XXXXXXXXX
applications that XXXXXXX XXXXXXXXX XXXXXXXXX. The automotive
industry must therefore investigate XXXXXXXXXXX XXXX XX XXXXXXX
XXXXXX-XXXXX XXXX.

All rights reserved © Secured By Design Ltd, 2006 23
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Current ADAS systems ~

by vehicle manufacturer

Audi

SAMPLE

o P P

ADAS applications offered by Audi

ACC CWA ISA LDWK NV BSM

Report ref: SBD/TEL/970 All rights reserved © Secured By Design Ltd, 2006 27
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4.2.1. Summary table

Figure 8. Overview of Audi’s current ADAS applications

QoD
Audi
ADAS application Overview of system
Supplier Bosch Diagram
Car models Q7, A6
Active Cruise Cost €1,620 (Package with CWA)
Control Funci i High-speed Stop&Go
unctionali
(ACC) Y v
Radar Lidar
Technology 77 GHz
Supplier Bosch Diagram
o _ Car models Q7, A6 N
Collision Warning Cost £1,620 (Package with ACC) N ="
and/or Avoidance . . Warning | Mitigation | Avoidance I
Functionali — t@
(CWA) Y v =
Radar [ Lidar
Technolo
: Supplier Hella Diagr:
Blind-spot Car models Q7 -
monitoring ' 2
(BSM)

urce: SBD Ltd, 2006

4.2.2. Key feat

O Adaptive Cruise Control (ACC)

The Q7 ACC system automatically alters
the speed of the vehicle to ensure that a
pre-determined distance is kept from the
vehicle in front. The system enables
drivers to select from four programs,
depending on the driver's cruising
preferences:

= Distance 1 (Sporty) ~ this programme maintains a shorter
distance from the vehicle in front, and provides faster
acceleration once the road ahead is clear.

= Distance 2 & 3 (Standard) ~ these programmes allow the
vehicle to flow in line with the surrounding traffic.

= Distance 4 (Comfortable) ~ this programme is intended
for use on country roads, where speeds are slower and
distances between vehicles tend to be larger. This
programme is also intended to be used for vehicles towing
trailers.

Report ref: SBD/TEL/970 All rights reserved © Secured By Design Ltd, 2006 28



EUROPEAN TELEMATICS '
ADAS in Europe ~ a technical and market revie I DAS systems ~ iBB

by vehicle manufacturer

Note. The A6 ACC system offers three programs -
dynamic, standard and comfort — allowing the driver to pre-
set the driving distances for each.

Unlike most other ACC systems available in Europe, Audi's
system has Stop & Go functionality, enabling the vehicle to
automatically slow down to a stop in heavy traffic. Once the traffic
starts to move again, the driver can press a steering-wheel
button to re-engage the ACC system.

0 Collision Warning and/or Avoidance (CWA)
The ACC system only provides a maximum of 25% braking force
when retaining a set distance from the vehicle in front. If, despite
this level of braking, the distance between the vehicles continues
to decrease rapidly, the CWA system takes over.

The CWA system provides two stages of warnings. Firstly, an
alarm sounds and a red warning signal flashes on the instrument
panel to warn the driver of a potential collision. If the driver still
fails to react, the CWA system harshly applies the brakes for a
short period, whilst energising the brakes to prepare for when the
driver finally presses the pedal.

AUO VV A \/ C Wd c Ulriver U JCT1U

visual, audible and tactile alerts, and prepares the b

wener, the doe€
ime, ar@ will therefq

uses radar sensors to
monitor traffic on both sides of the
vehicle. Activated at speeds above
60 km/h (to encourage its use only
on motorways and major roads), the
system can detect approaching
vehicles up to two car lengths behind.

ollision through
akes to ensure
not apply the
e not avoid the

Warning lamps are fitted in the two exterior mirrors, which
illuminates depending on which side the approaching vehicle is
on. If the driver fails to notice the initial visual warning and
operates the side indicators, the warning lamps will flash several
times with greater intensity.

The system can be switched on and off via a Side Assist button
located on the driver's door. The driver can also adjust the
brightness of the flashing lamps through the MMI central console.

Report ref: SBD/TEL/970 All rights reserved © Secured By Design Ltd, 2006 29





