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3

Competence in Lighting and Electronics

Precise and reliable monitoring!

Improved visibility!

Electronics

Lighting



ELECTRONICS & ELECTRICS BY HELLA

WHY?

OE EXPERTISEéOE EXPERTISEé

Å60 years as a reliable

electronics/electrics partner

Å20 production and development 

locations across 10 countries

ÅLeading electronics provider 

with comprehensive product 

portfolio
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...TRANSFER IN AFTERMARKET...TRANSFER IN AFTERMARKET

ÅExtensive brand portfolio with 

wide vehicle coverage

ÅEfficient logistics solutions and

parts identification

ÅState-of-the-art calibration tools 

and diagnostic units
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HELLA ELECTRONICS EXPERTISE

Trends and Future Prospects

Years

Years

Lighting, horn, radio, starter

Lighting, horn, radio, 

starter

Alternator

Alternator

Cruise controlElectronicfuel injectionElectronictransmission control

Cruise control

Electronic

fuel injection

Electronic

transmission control

Remote keyless entryIntegrated drive-train controlElectronic instrumentsElectronic suspension adjustmentImpact sensors

Remote keyless entry

Integrated drive-train control

Electronic instruments

Electronic suspension adjustment

Impact sensors

Active cruise controlLane tracking assistantBlind  spot warningNight vision system Integrated chassis management

Active cruise control

Lane tracking assistant

Blind  spot warning

Night vision system

Integrated chassis 

management

Vehicle diagnosticsNavigation system Electronic stability programImmobilizerElectronic control units

Vehicle diagnostics

Navigation system

Electronic stability 

program

Immobilizer

Electronic control units

Steer-by-Wire

Brake-by-Wire

Drive-by-Wire

INCREASE IN ELECTRONICS IN CARS ïDEVELOPMENT FROM 1950 TO 2020
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HELLA Competence at a glance

Å Global IAM market leader

Å More than 30 million sensors 

produced since year 2000

Intelligent Battery Sensor

Å Market and technological

leader

Å Established standard OEM

product

Accelerator Pedal

Å Global market leader

Å More than 50 million 

sensors sold

(Oil) Level Sensor

Å Global IAM market leader

Å More than 10 years of

experience

Å A pioneer for 24 GHz radars

Å First one with rear 

applications on the market

Radar

Å Customized and highly

integrated solutions

Å Scalable and flexible

integration platform

Body Control Module

Å 100% exclusive OE product

Å OEM experience and

development competence

Trailer Tow Modules

Vacuum Pump

Å Market leader since 1999

Å More than 10 years of

experience

Rain Light Sensor

Å Experience of 20 million keys

produced annually

Å OEM experience and

development competence

Remote Key Set



Driver Assistance Systems for enhanced vehicle safety

Driver assistance systems based on RADAR, ultrasound and RLS

Adaptive Cruise

Control

Adaptive Cruise

Control

Automatic Headlight 

Activation

Automatic Headlight 

Activation

Traffic Jam

Assistant

Traffic Jam

Assistant

Adjusts acceleration and 
slowing down according to the 

vehicle ahead.

Automatic Wiper 

Control

Automatic Wiper 

Control

Parking

Assistant

Parking

Assistant

Measures size of the space 
and moves vehicle in the 

parking space.

Adjusts the speed to 
maintain a safe distance from 

vehicles ahead.

RADAR RADAR
Ultra -

sound

Activates wiper and controls 
wiper intervals according to 

rain intensity.

Measures light intensity and 
activates headlights of vehicle.

RLSRLS



Driver Assistance Systems for enhanced vehicle safety

Driver assistance systems based on camera technology

Lane Departure 

Assistant

Lane Departure 

Assistant

Adaptive glare -free 

High -Beam

Adaptive glare -free 

High -Beam

Selectively masks the area 
that the other car is in from the 

light distribution.

Top View & Rear View 
Camera

Top View & Rear View 
Camera

Lane Departure 

Warning

Lane Departure 

Warning

Alerts driver as soon as car 
gets to close to the lane 

markings.

Driver Drowsiness 

Detection

Driver Drowsiness 

Detection

Sends alert signal after 
driving more than 1.5 sec. 

with closed eyelids.

Moves vehicle to the center of 
the lane as soon as car gets 

to the lane markings.

Traffic Sign 

Recognition

Traffic Sign 

Recognition

Recognizes traffic signs. and 
alerts driver. Reduces speed 

in ACC combination.
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Driver Assistance Systems for enhanced vehicle safety

ADAS ïNew Technologies

10
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Driver Assistance Systems for enhanced vehicle safety 

Driver Assistance Systems

11

Collision

Collision

Oncoming traffic

Collision

Collision

Ultrasonic (2-4m)
Short-/Medium Range Radar (~0.2 - 80m)

Camera (~600m)

LiDaR (~200m)

Long Range Radar (~250m)

All round vision

All round vision

All round vision

Parking

ParkingParking

Lane departure

Traffic sign

Emergency braking

ACC

Blind spot

Blind spot
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Driver Assistance Systems for enhanced vehicle safety

ADAS ïNew Technologies

12

ü Adaptive Cruise Control ïACC

ü Traffic jam assistant

ü Lane keep assist or lane departure warning

ü Electro-mechanical steering

ü Parking assist or park help

ü Reverse assist or all round vision camera system

ü Night vision assist

ü Adaptive lighting systems

ü Traffic sign recognition

ü Lidar

ü PALM ïPosition Acquisition Local Mapping

ü AEB ïAutonomous Emergency Braking

ü Blind spot monitoring

ü Driver drowsiness detection
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Driver Assistance Systems for enhanced vehicle safety

ADAS ïWhat are the drivers?

13

From 2016 any new vehicle will require a minimum of  two ADAS systems 

fitted to qualify for a 5 Star NCAP  Safety Rating, these must be Autonomous  

Emergency Braking (AEB) and Lane Departure Warning.
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Driver Assistance Systems for enhanced vehicle safety

ADAS ïWhat are the drivers?

14

From 1stJanuary 2018 ñSafety Assistò features 

ü Lane Support System

ü AEB

Will be included in the scoring regime, to determine a vehicles safety rating.

From the year 2020 Junction (intersection) Assist will be included.

Testing of these systems is also planned to be included.



Driver Assistance Systems for enhanced vehicle safety

Where is it all leading?
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Driver Assistance Systems for enhanced vehicle safety

16

Number of ECUs in vehicles

Even a low end car today can have 30 ï50 ECUs.

Todays luxury vehicles can have over 150.
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Driver Assistance Systems for enhanced vehicle safety

17

Functions of the ECUs ïBecoming more complex due to ever 

increasing computing power.

It is not uncommon for a car today, to have over 100 million lines of software 

code. This compares to some 14 million in the Boeing 787.
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Driver Assistance Systems for enhanced vehicle safety

18

Cost share of ECUs with respect to the overall cost of the car



19

Driver Assistance Systems for enhanced vehicle safety

Thrust Line - Definition

19

A vehicles Thrust Line is defined as:

An imaginary line drawn perpendicular to the rear axle's centerline. 
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Driver Assistance Systems for enhanced vehicle safety

Importance of  thrust line

20

Vehicle with perfect alignment

Vehicle with rear toe setting not perfect

The centreline and thrust line are equal if the rear toe is set perfectly. 

The camera/radar are pointing in the same direction the vehicle is 

travelling. (Image A)

If the vehicle centre line is different from the thrust line, the vehicle will 

not travel down the road in the same direction as the centreline, but the 

camera/radar will be aimed at the vehicle centreline (image B)
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Driver Assistance Systems for enhanced vehicle safety

Importance of  thrust line

21

If we consider a misalignment angle of: 

Å 2 degrees

Å Distance of 100 metres

Å Misalignment distance = 3.5 metres

100 metres

2 degrees
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Driver Assistance Systems for enhanced vehicle safety

Cameras

22
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Driver Assistance Systems for enhanced vehicle safety 

Hella Driver Assistance Systems

23
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Driver Assistance Systems for enhanced vehicle safety

Cameras

24
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Driver Assistance Systems for enhanced vehicle safety

Cameras - Front

25

The camera may be:

ÅMono ïhas a single camera lens.

ÅStereo ïhas two camera lenses.

ÅCombined camera and Lidar (Light

Detection & Ranging)ïincorporates the

camera  and Lidar in one housing, 

(typically Toyota).

Subaru Outback header rail mounted Ψ9ȅŜ{ƛƎƘǘΩ stereocamera

Monocamera

Stereocamera

Combined camera &Lidar
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Driver Assistance Systems for enhanced vehicle safety

Cameras - Front
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Function:

Lane keeping / lane change assist.

Å Identifies road markings

Å Detects grass strips

Å Distinguishes construction site markings
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Correct camera calibration

Front Camera System
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Driver Assistance Systems for enhanced vehicle safety

Cameras - Front

30

From the perspective of the lens:

Å The markings show the orientation points of 

the camera.
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Driver Assistance Systems for enhanced vehicle safety

Cameras - Front

31

Function:

Road sign recognition.

Å Speed limitations

Å Passing prohibitions
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Driver Assistance Systems for enhanced vehicle safety

Cameras - Front

32
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Driver Assistance Systems for enhanced vehicle safety

Cameras - Front

33

Function:

Antiglare high beam / high beam assist.

Å Camera detects traffic driving ahead.

Å Camera detects oncoming traffic. 
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Driver Assistance Systems for enhanced vehicle safety

Cameras - Front
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Function:

Å Optical support for ACC.

Å Optical support for AEB.
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Driver Assistance Systems for enhanced vehicle safety

Fusion

36
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Driver Assistance Systems for enhanced vehicle safety

Cameras ïFront

37

Å Autonomous Emergency Braking

Å Adaptive Cruise Control

Å Lane Guidance

Å Lane Departure Warning

Å Lane Keep Assist

Å Traffic Sign Recognition

Å Traffic Light Recognition

Å Adaptive Lighting

Å High Beam Assist

Cameras may work in conjunction with other ADAS components on more complex systems.

The camera can support several function. These can include a combination of:
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Driver Assistance Systems for enhanced vehicle safety

Cameras

38

Å The camera is the only device (currently) that is capable of capturing color,  

texture and contrast, e.g. reading traffic signs, lane markings etc. The high 

level of detail captured by cameras allow them to be the leading technology 

for object classification.

Å The camera FoV (field of view) is limited to ~ 50 ï60 degrees

Å Massive data amounts are generated by camera, e.g. 1 gb per sec at 30fps

Å Cameras, similar to the human eye, are susceptible to adverse weather 

conditions and variations in lighting

Å The high level of detail captured by cameras allow them to be the leading 

technology for classification.

These features, combined with the ever-increasing pixel resolution and the 

low-price point, make camera sensors indispensable and volume leader for 

ADAS and Autonomous systems.
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Driver Assistance Systems for enhanced vehicle safety

Cameras ïRear

39

Location:

Is situated at the rear of the vehicle, usually in the tailgate or boot lid and usually fitted

centrally in the number plate plinth/number plate lamp housing or outer handle area. The

camera may be visible, or it may be hidden under a cover when not in use, i.e. some

Mercedes and VW models.
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Driver Assistance Systems for enhanced vehicle safety

Cameras ïRear

40

Function:

In its basic form the camera is used to give a view of the area to the rear of the vehicle, 

which is viewed on the vehicles multimedia/infotainment display or rear view mirror. 


