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@ Advance Warning

©® Human error is the main factor for 75% of all ground
vehicle crashes. Even higher (80-90%) for commercial

vehicles.

©® Human delays (mean for brake reaction time ~0.75
sec) creates unwanted vehicle and traffic behavior.

P [t was found that 0.5 (1.0) second of advance warning could
prevent 30-60% (60-90%) of tlle accidents.

Causal Factor Distribution

Yehicle
Defects
, 3%

Road Surface
8%
$ L
: Driver 60 | .' === intersection Accidents
" Physiological
State
14%

i - M

Reduction of the Number of Collisions

Driving Task » /4 Source: AVEC 9437953
Error 10
76% 0 A ) . N e
05 1.0 1.5 20 2.5 (s] 3.0
Advanced Perception
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@ Active Safety Technologies

© Dangerous Situation

>
>

VVYy

Lane departure warning and control
Rear-end collision warning and control
Adaptive Cruise Control

Automatic braking .
Pedestrian protection iGRLL _ e g
Intersection collision warning/prevention
Electronic stability control

Anti-lock brake system

Traction control system
Rollover warning and control

-@
@ steering
angle

SENSOr




Disruptive Technologies

Estimated potential economic impact of technologies across sized applications in 2025, § trillion, annual

0 1 2 3 4 5 6 7 8 9 10 11

1. Mobie itsme ——

2. Automation of knowledge work -
3. Internet of Things _
4. Coud _____
5. Advanced robotics —
6. Autonomous and near-autonomous vehicles -
7. Next-generation genomics -
8. Energy storage .
9. 3-D printing .
10. Advanced materials I
11. Advanced oil and gas exploration and recovery .
I

12. RHenewable energy

SDUHGE McKinsey Global Institute
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@ Autonomous Vehicles
(1) i

Vehicles that can navigate and operate

e
@‘ '(D‘ autonomously or semiautonomously in

many situations

Potential economic impact in 2025 across sized applications of
$0.2 trillion-$1.9 trillion

Could save 30,000-150,000 lives from potentially fatal traffic accidents

Component technologies Key applications

¢ Artificial intelligence, computer vision ¢ Self-driving cars and trucks
e Advanced sensors—eg, radar, Lidar,' GPS

* Machine-to-machine communication
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@ Cascade Classifier
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@ FARARLR

© Automatic evasive maneuver for collision
avoidance

Source: Continental Emergency Steer Assist 2010
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Google Maps Driver

Android API v2

Sensor Event

Listener Event Detection

& Analysis
Location Listener

SQLite Database
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Serve
Event Event PHP
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MySQL
Other
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