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Short summary

* You might now be able to answer the following questions:

(examples)
U What is a Driver Assistance System?
U What are the drivers tasks and which problems are occuring?
U What are the main factors for accidents and how could an assistance system help?
U General components of a DAS.
U  Which groups of DAS are existing?
U What is the Doppler-effect?
U For what stands the short term RADAR? Which advatages does RADAR have?
U Is there a difference between RADAR and LIDAR reffering to the measures of
objects?
Where could a ultrasonic system be used and which alternative(s) are posssible?

H Cc:

U  What's the main problem with FIR-systems?

26/04/11 3
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Visual sense

* Avisual sense is so important that nearly all creatures have eyes
e But...,whycan‘t cars see?”

The visual detection of the environment

can be compared to characteristics of the human eye

Cameras have advantages where other sensors have disadvantages

* Two major sensors:
— CCD (Charged Coupled Devices)
— CMOS (Complementary Metal Oxid Semiconducter)

26/04/11
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CCD sensor

* Analog system

e Aim: Convert light into electrons

e The electrons are colleced in charge pools

e Charge pool can not store endless electrons. Result: Overflow

* Number of created electrons equals the light on every pixel

 Major problem with CCD-sensors:
,Blooming“

Charged Coupling Device Camera Circuit Board

 Blooming: Overflowing of electrons to the pixels‘ neighbours

26/04/11 5
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CMOS sensor

Mostly based on APS
Possible to integrate other components like analog-digital-converter
APS stands for ,active pixel sensor:

— Image sensor consisting of an integrated circuit containing an array of pixel sensors
— Each pixel contains a photodetector and an active amplifier

Problem: Transistors needed. Result: More space needed
No “Blooming”

“Windowing” possible: Every pixel has its own address. Some areas can be
monitored more often (higher rate)

CMOS sensors are interesting for
automotive applications
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CCD vs. CMOS

consumes upto 100x more power than CMOS low power consumption

produced for longer period; higher quality images, more  less mature but equal i low and middle range resolutions
pixels to CCD

factor high lowr
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Examples — Visual systems

e Parking assistance (Toyota)
* Problem: The driver can not see everything that is/happens behind the car
e |dea: Ultrasonic sensing or a camera
 Necessary: Lines for the orientation
e Use a wide-angle objective

Sichtbereich bei Sichtberesich der N  Sichthereich der
Schulterblick AuBenspiegel " Rear View Camera

* Problem: picture needs to be
deskewed
 Example of an image:

~ b *"‘-*""m,‘i

" .a"
'ﬁ
prifungides Umfelds auf

i ~~=hanovrienrsichenhelt

AUDIO DISPLAY TILT

26/04/11 8



-----
s e e Fachhochschule K&in
& Cologne Unlversity of Applied Sciences

Examples — Visual systems

* Passenger recognition

e Today cars can contain more than 10 Airbags

 Problem: Airbags can hurt passengers instead of protecting them
* Reason: Passengers are not in correct position

e Solution: A camera-system at the roof observes the passengers

e (Quality of data: A distance matrix

26/04/11
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Examples — Visual systems

Driver attention system (BMW/Daimler)

Problem: Drivers are going on a ride without knowing that they are too
sleepy -> a mircosleep occurs

Solution: A camera observes the drivers’ eyes

Function: Sleepy drivers are blinking more often with their lid; The
velocity of the lid is decreasing

Eye Opening Level

-

Attention Assist:
Pause!

17080 im
58684 im

MNavi Audio Telaefon ®
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Examples — Visual systems

e Traffic sign assistance (Opel)

 Today drivers get sometimes an overflow of information under heavy
conditions (weather, stress)

* |n some situations the driver is not able so watch all traffic signs

A camera system supports the driver while concentrating on the most
important tasks

Frontkamera. Die Frontkamera des neuen Opel Insignia erkennt Geschwindig-

keitsbegrenzungen sowie Uberholverbotsschilder und zeigt dos jeweils geltende
Schild auf dem zentralen Instrumenten-Display on. Zusatzlich erfolgt eine
Warnung bei unbeabsichtigtem Verlassen der Fahrspur.

Im Gegensatz zu den vorprogrammierten An-
zeigen, die manche Mavigationssysteme bieten,
informiert die Verkehrsschilderkennung des
neuen Opel Insignia jederzeit tiber die aktuelle
Situation — also 2. B. auch an Boustellen und
bei newer Beschilderung. Das giiltige Verkehrs-
schild wird so lange angezeigt, bis dos Zeichen
zur Aufhebung erkannt wird.

26/04/11 11
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Examples — Visual systems

e Multi-purpose-camera (Daimler/Bosch)

e More assistance systems with just one sensor (camera)

e Perspective like the driver: Behind the windshield, near the inside mirror
e Brillant view: Always clean (wiper)

* 3 Fuctions:

— Adaptive high beam assistance . Ty =
— Lane keeping assistance - y @ '
— Speed limit assistance (traffic signs) L4 o

 One-Box-Design: Integrated processing unit in the camera, no video cord,
direct generation of CAN-signals

e Steering of the shield heater to have a good view under humid conditions

26/04/11 12



seeee Fachhochschule Kiin
ttttt Cologne University of Applied Sciences
']

Multi-purpose-camera (2)

e Adaptive high beam assistance

e  Better view and better be seen”

e Advancement of the , Intelligent-light-system® (Daimler, 2005)

1. Optimizing the illumination

For every situation a single position of head lights

Idea: Picture processing of the appoaching and the next car (distance)
Range of the passing light: Up to 300m

In case of no other objects (cars, lorrys, ...): Automatic high beam activation

2. Reduction of dazzle

26/04/11

Special light characteristics

Case right curve: Assymetic light allocation makes a dazzleing of approaching cars
possible!

Solution: The system generates a symmetric light allocation in the right headlamp
Curve: High beam causes a self dazzle
Solution: Automatic switch off of high beam in curves

13
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Multi-purpose-camera (3)

e Lane keeping assistance
e 60-250km/h
e Helps to stay in lane (outside of towns, on highways or autobahn)

e  Evolution of other Lane-Departure-Warning systems:

—  Old: Turn light stops warnings

— New: Warnings are always disabled in case of dynamic driving or avoiding situations
(pedestrian, other cars, ...)

26/04/11
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Camera:
Picture of
the road

Multi-purpose-camera (4)

Algorithm:
Where is the
lane
(light/dark
areas)

26/04/11
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Decision
making unit:
Activity of
driving,
attention of
the driver

Processing
unit: Time to
cross the
marking of
the lane

» Speed limit assistance

e Similar to Opel

Warning
signals

15
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Night view assistance

e View like using the high beam without dazzleing other drivers

* Integrated infrared lamps in the regular lights

 Ainfrared camera detects the reflected infrared light (FIR-system!)
e Display of the COMMAND system shows the picture

* Automatic recognition of persons

Sichtweite mit Nachtsicht-Assist

: htweite mit
Abblendlicht

e
.
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f Display im Kombi-Instrument A w916
/ !
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Radar systems

e DISTRONIC PLUS and R oF B B30 e o Rarge a0 iSual gt s S0
PRE-SAFE-brake .
e 24GHz short-range RADAR

60° J1s° 35° (1)

Two areas possible,

Puls-Doppler-system and 6om e

200 m

Frequency-Modulated-Continous-Wave priciple (FMCW), two
microprocessors, Field-Programmable-Gate-Array

e Support with a camera

A AAA

Approx. 2.6s Approx. 1.6s Approx. 0.6s

before the accident* before the accident before the accident
Visual and acoustic After the audible warning has  If the driver has still failed
collision warning been repeated three times: to respond: autonomous

PRE-SAFE® Brake automati- emergency braking

cally initiates partial braking  with maximum braking

if the driver has not responded  performance to reduce
impact severity

26/04/11 17
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PRE-SAFE

PRE-SAFE®: Activation of the front belt tensioners in response to radar signals

Unavoidable collision with oncoming traffic
Activation of the PRE-SAFE® belt tensioners
based on information from the close-range radar

Unavoidable collision at a junction
Activation of the PRE-SAFE® belt tensioners
based on information from the close-range radar

26/04/11 18
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