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Crashes of all Severities
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Motor Vehicle Fatalities
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Trends in Fatality Rates in head on 
crashes
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Integrated Safety Concept
Crash Time Line
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Developed by:  Joseph N. Kanianthra

Warn Intervene Protect Notify

. Pre-activated Restraints

.  Pedestrian Protection

.  Adaptive Structures

.  Adaptive Restraints

. Enhanced Crash Notification

.  Tailored Medical Attention  
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Critical Events – Crashes in Millions

Braking
Steering&

0.020

Steering
0.055 

Unknown
1.076

Braking
0.276

No Maneuver
0.201

Braking
Steering&

0.020

Steering
0.055 

Unknown
1.076

Braking
0.276

No Maneuver
0.201

Driver Actions – Crashes in Millions



7

Typical Head-on Crash 
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Effect of Rear-End 
Collision Avoidance Technologies
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Developed by:  Joseph N. Kanianthra

Hypothetical Example of Cumulative Delta V for 
Head-on Collisions ABA: 0.8g @ TTC = 0.5 sec
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PREVENTION INJURY MITIGATION MEDICAL ATTENTION
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Importance of Crash Timelines
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PREVENTION SEVERITY REDUCTION MEDICAL ATTENTIONINJURY MITIGATION

ENVIROMENT / POST  EVENT

Importance of Crash Timelines

The Challenge

How do we know if these 
systems, and others, 

improve or degrade safety?
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Automotive Technologies Timeline

Energy  Absorbing Structures
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Developed by:  Joseph N. Kanianthra
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Automotive Technologies Timeline

2014

Electronic Stability Control

Adaptive Cruise Control

Lane Departure Warning

Roll Stability Control

Blind Spot Warning
Brake Assist
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Rear-End Collision Avoidance System

2006

Automatic Braking
Road Departure Warning Systems

Intersection Collision Avoidance
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Alcohol / Impairment Detection

Automatic Collision Notification

Night Vision

Driver Warning & 
Driving Assistance 
Systems

Developed by:  Joseph N. Kanianthra
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Conclusions

• Integrated Safety has enormous safety 
potential

• Advanced technologies offer new 
opportunities

• Need to optimize the benefits at each step

• Make sure there are no unintended 
consequences

• Consumers will give limited chance to do it 
right


