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Objectives of ADAS e
(Advanced Driver Assistance Systems) @

/

Comfort
? improvement of driving comfort
™ decrease of driver's work-load

Safety

¥ accident prevention

* crashworthiness reduction
¥ rescue management

Traffic efficiency

* Road capacity usage

™ less congestion
environmental impact

" less fuel consumption
" decrease of traffic noise

’
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Advanced Driver Assistance Systems (ADAS)

™ Chassis Control Systems vs. ADAS
Functions and System Integration Capabillities

“ Integration of Chassis Control Systems and ADAS
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o Summary
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Driving Tasks e
- lane change manoeuvre as an example - @
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Driving Tasks and Driving Reactions flka

detection of lane markings / sign-posting |:> lane keeping /
lane change

Steering manoeuvre |:>
sideward monitoring >

vehicle acceleration |:>
- reaction to
distance control > Jehcle ahead
: c tion t
exit ramp: route following |:>
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Classification Driving Tasks e
- ADAS vs. Chassis Control Systems - @

reaction to

vehicle ahead steering

control of
lane change trajectory

lane keeping /
lane change

reaction to

collision avoidance
curvature

route following
reaction to acceleration
sign-posting control

acceleration
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Navigation Guidance Stabilisation

Chassis Control
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Classification of System Reaction e
- ADAS vs. Chassis Control Systems - @

autonomous, intervention,
taking over driving task

information warning

accelerator-/

acoustic brake pedal

acoustic

visual visual

steering

haptic haptic

gearbox

il-
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| coousic
e
| reie

Chassis Control

118
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Classification of ADAS ﬂki
- traffic system - @

traffic system

lane change driving manoeuvre collision
assistance mitigation _
i@ park vehicle pedestrian
save A protection _,
) risk =

traffic prevention collision passengery. s fescue
avoidance Jeliies Management
| —— safety
@ blind spot > Collision 3=
detection Warning
brake
assist
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Actual and Future ADAS and Chassis Systems fk@

ADAS

Collision Mitigation

Steering Systems Brake Systems

Collision Warning

EPB
EHB
active hydr.
Brake BB

short-term
5 years

medium-term
5-10 years

Spring Systems

- Anti-Roll Bar Systems

Damper Systems

long-term
> 10 years
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Integration of ADAS
and Vehicle Control Systems

rka

ADAS function class Drivetrain Brake Steering Suspension Passive Safety
system system System System
safe traffic X
information/ sk . %
Warning rISK prevention
collision avoidance X
safe traffic XX XX XX
risk prevention XXX XXX XXX
collision avoidance XXX XXX X
| IIHI rIrrcenTru »'JCI TUCTICU
passenger/ XXX Chassis|- ADAS
partner safety
rescue management
supportive safe traffic X
pre-crash PSS El XXX
partner safety
11 Cross Linking: X=low XX=medium XXX = high O fka 4Ne0091 ppt




Chassis Functions enabled by Chassis Systems

rka

- extract -
Brake Steering spring damper anti-roll bar
systems systems systems systems systems
ESP - support () () ()
yaw rate control ()
u-split - support () () () ()
brake assistent ()
curve brake control
CBC () () () ()
Sky-Hook control
agility improvement () ()
influencing of
self-steering response ( )

12

state of the art

() future produc tion
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Definition “System Architecture”

The system architecture
defines the existence,
the number, the
conjunctions and the
arrangement of the
system’s components.

Components are the used
sensors and actuators,
the elements of the
signal and energy
distribution as well as
the single
subcomponents of the
signal processing in
hardware and
software.

14

Sensors

signal distribution
* protocol
e transmission medium
e topology

signal processing

SW

power supply
e power generation
* energy storage
 power distribution

rka

actuators
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System Architecture e
- Coexistent vs. Integrated - @

Coexistent System Architecture
ECU one ECU per System

actuators “ only few networking between systems

™ no possibilities of interaction between
similar functions on different systems

clear system responsibility

>

Integrated System Architecture

™ only few ECUs, each used for several e e
common

systems i

™ complex networking between systems
and functions, controlled by a coordinator

~  common observer, detection and

LR
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Roadmap: e
Integration of ADAS in System Architectures @

Coordinator —
Controller
Smart Actuator/Sensor

ADAS-function integrated
in common ECU

System- dedicated ADAS- ECU

Architecture

TTCAN/TTP

37 Fct.

short-terms
- 5 years
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3 Fet. CAN-Bus

point to point \ / /

coexisting integrated

architecture architecture,
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Principle setup of an ADAS -ECU:
Functions and Algorithms are integrated rka)
via a standardized Interface

- encapsulated SW-modules (functions,
controller, etc.) as product enabled by
standardizing

4 v 4 v 4

standardized software interface - harmonizing of SW-modules
(physic. signals, standardized access to information and data exchange between applications, - increase of development speed for
AUTOSAR standard) function's software
b
Application specific signal conditioning
i - multitasking-real-ti i t
operatlng SyStem load analysis task handling interrupt fmudl ?S |n_g_r?a _lme Ie?wronmen
lyr| (management of tasks / applications, handling or deterministic (= real time)
/ integration of SW-drivers) processing of function's software
o . ) . o - hardware abstraction (HW-
application driven diagnostic communication memory Input / Output knowledge no longer required)
energy management functions management (I/0) 9 9 q
\X hardware platform - rIf:_ovr\:effu't CO””O"_IGVJFI)_;
(performance (controller, memory, HW-1/O-drivers, communication drivers i i ) ré%l-t?%seetzz Saval abfity
signal conditioning, Watchdog, backup-controller ...

Precondition for the universal use of such a control unit is the abstraction of sensors and actuators
(smart sensors/actuators), so that no hardware adaptation is required in the ECU.
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Chassis — ADAS Integration:
Coexistent System Architecture

Sensors

Control Units

rka

Actuators

- ! 4—dY ADAS CAN-
proprietary sensors Suspension ay Bus X proprietary actuators
—]
Laz : observer W
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Vx Active springs
oo ]
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<
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HW Zyg| |
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Chassis — ADAS Integration:
Integrated System Architecture

Sensors

X common sensors

az

|
az

E zrel

a‘z,weel

ADAS Sensors

M,

Sg dsg

[ w ]

ax | ay [[dY

Control Units

| observer

| detection |

[ plausibilisization |

| data fusion |

| sensor fusion

ax [ ay |[dY

suspension

function S 7

[ NR | vD | sky |
| vF [ADR[RLV |

SW

HW

$
¢

lateral dynamic controller

¢ X real time bus

ADAS

function S6

| Acc|Lbw]BsD |
[ N [AKL ] cwm |

SW

control units

X networked, semi integrated

coordinator

steering S 6
[ st [vsrR]LMR]
[ PAS | sGK | ELV |

brake S12
| ABS | ESP | ASR |
| EDS [MsR] BA |
[ EBV | RDK | AHS |

SW

HW

rka

Actuators

X smart actuators

active springs

active Dampers

AFS /| EPS

HB & Brake Booster

EPB

—

Engine ECU

P
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Summary rka)

Chassis Systems and ADAS are supporting different driving task levels
™ Chassis: Stabilisation
“ ADAS: Navigation and Guidance
Chassis Control Systems are mainly autonomous and intervening
systems. ADAS furthermore cover warning and information tasks.

Chassis-ADAS integration is accomplished on system level with
absolute chassis priority concerning actuator access.

Today ADAS and Chassis Systems are implemented
In coexisting ECU'’s.

Mid-term partly integrated chassis-ADAS system architectures will be

realized in premium cars.

But: On the long run still a dedicated ADAS ECU (which integrates
several ADAS functions) will be state of the art.

Preconditions for a global chassis-ADAS integration are

™ reliable standards for software interfaces in vehicle electronics as well as
™ integrated sensor networks and smart actuators.

O fka 4Ne0091.ppt



21

Contact

Dr.-Ing. Dirk Neunzig Dipl.-Ing. Heiner Versmold
fka - Forschungsgesellschaft Krafttahrwesen mbH Aachen
Steinbachstr. 7 D-52074 Aachen Germany

Tel: +49/241/88-61-181 Tel: +49/241/88-61-184
Fax: +49/241/88-61-110 Fax: +49/241/88-61-110
neunzig@fka.de versmold@fka.de

www.fka.de

rka

O fka 4Ne0091.ppt



