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Wissen durch Praxis stärkt  



1. Introduction to Vehicle Safety 

2. Restraint Systems 

3. Introduction to Airbag Sensing 

4. Airbag Sensing (Calibration) Development 

5. Future Trends 

6. Lessons Learned (for real life) 
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1. Introduction to 
Vehicle Safety 
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Worldwide Road Deaths by Region (2010) 
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Source: WHO 
In total: 1.24 million per year! 

1. Introduction 

Some Statistics 



People killed in road accidents (Europe) 
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Source: IRTAD 

2013: 3339 
2014: 3377 
2015: 3459 
2016: 3206 

Some Statistics 

1. Introduction 



Germany: People killed in road accidents (1953 ς 2016) 
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Some Statistics 
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Deutschland: Getötete im Straßenverkehr 1953-2016

Data: https://www.destatis.de/DE/ZahlenFakten/Wirtschaftsbereiche/TransportVerkehr/Verkehrsunfaelle/Tabellen_/ 
Strassenverkehrsunfaelle.html;jsessionid=9D540B301EC6ECED160F88422B4FB014.cae2 

1970: 19193 (14 Mio cars) 

1972: speed limit 100 kph on highways 

1973: max. blood alcohol level: 0,8 ҉ 

1998:  max. blood alcohol l 
 level: лΣр ҉ 

1980: helmet by law 

1984: belt by law 

2014: ESC  by law 

2016: 3206 
 (45 Mio cars) 

1957: speed limit 50 kph  
 within city limits 

1. Introduction 



AFL  
Adaptive Forward Lighting  

Pedestrian Protection  

Brake Assist  

Cornering Brake Control  

CDC  
Continuous Damping Control  

IDS
PLUS      

Traction Control  

ESPPLUS 

Under Steer Control  

Occupant Protection  

Multi Stage Airbag  

Buckle Pretensioner  
Belt Force Limiter  

Thorax -Pelvis Side Airbag  

Head (Curtain) Side Airbag  

Pedal Release System 

Robust Crash Structure  

Child Protection  

Occupant / Child Seat Detection  
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Vehicle Safety Overview 

1. Introduction 



Vehicle Safety 

Active Safety 
Ą Accident Avoidance 

Passive Safety 
Ą Improve Crashworthiness 

Driver Assist Systems: 

È;<M* ?M=* É 

ÈSpeed Control 

ÈDistance Control 

ÈBrake Assist 

ÈCollision Warning 

ÈLane Departure Warning 

ÈBlind Spot Detection 

ÈAdaptive Forward Lighting AFL 

ÈCar-to-Car Communication 

ÈÉ 

Structural Design 

e.g. Stiff Occupant Compartment 

Interior Design 

e.g. Foamed Covers 

Restraint Systems 

e.g. Airbags, Belt Pretensioners 

Others 

e.g. Seat Belt Reminder 
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Vehicle Safety Overview 

1. Introduction 



üThe development of the vehicle safety  
performance is a big part during  
the development of a new car  

üMain objective of passive vehicle safety  
performance development is: 
 

   Protect occupants from injuries in case of an accident! 

üProtection is mainly achieved by design of vehicle structure  
and by restraint systems (airbags & belts) 

üIƻǿ άƎƻƻŘέ ŀ ǊŜǎǘǊŀƛƴǘ ǎȅǎǘŜƳ ǿƻǊƪǎ ŘŜǇŜƴŘǎ ƻƴ ǘƘŜ 
design of the airbags & belts and on the sensing system 
which is responsible for deploying the restraint systems 
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Vehicle Safety Overview 

Source: http://mengnews.joins.com/ 
view.aspx?aId=2952791 

1. Introduction 



The vehicle safety performance development includes the 
following aspects: 

 
ü fulfillment of legal safety requirements  

for type approval 

 
ügood insurance rating 

 
ügood consumer rating  
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Vehicle Safety Performance Development 

1. Introduction 



Type approval for a new car is based on UN regulations which cover 
vehicle safety, environmental protection, energy efficiency and theft-
resistance (created by WP.29 of UNECE). This includes ς among many 
other things ς the following regulations regarding crashworthiness: 
 

R11  τ door latches and door retention components 

R13-H  τ braking (passenger cars) 

R13  τ braking (trucks and busses) 

R14  τ safety belt anchorages 

R16  τ safety belts and restraint systems 

R17  τ seats, seat anchorages, head restraints 

R27  τ advance-warning triangles 

R42  τ front and rear protective devices (bumpers, etc.) 

R43  τ safety glazing materials and their installation on vehicles 

R94  τ protection of the occupants in the event of a frontal collision 

R95  τ protection of the occupants in the event of a lateral collision 

R116  τ protection of motor vehicles against unauthorized use 
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Legal (Safety) Requirements 

1. Introduction 



R94  τ protection of the occupants in the event of a frontal collision 

R95  τ protection of the occupants in the event of a lateral collision 

 

 

 

ODB = Offset deformable barrier  MDB = Moving deformable barrier  

Frontal Impact ODB  

56 kph 

R94 
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Legal (Safety) Requirements 

Lateral Impact MDB  

50 kph 

R95 

1. Introduction 

Source: http://www.ernst-
gruppe.de/produkte/crashsysteme
/mobile_barrieren/ 



Examples of front and side impact regulations in use 
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Legal (Safety) Requirements 

1. Introduction 
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