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InteractlVe - Project overview

The interactlVe vision:

Accident-free traffic and active safety systems in all vehicles

A Facts: A interactlVe systems:
A Duration: 48 months (January 2010 i A SECONDS (Safety enhancement through
November 2013) continuous driver support)
A 29 partners of 10 countries A INCA (Integrated collision avoidance and

vehicle path control
A Budget: 30 Million G (Founding by the P )

European Commission: 17 Million ) A EMIC (Cost-efficient emergency intervention
for collision mitigation)

e — N Normal Driving
@ Continuous
- Driver Support
- Increasing Hazard
Titew Collision
- ‘ Avoidance |

Crash

|
] 1 wCAy
Collisi ‘ / \ -
% Ao ' _ < -
|
|
|

I
|
|
\
\
|
(

Evaluation & Legal Aspects :

' ‘i’.‘; |

08-10-2013 | ITSC Den Haag 2013 I nte ra Ct |Ve l ';:Qj %



InteractlVe Demonstrators

SECONDS

INCA

AContinuous Support

AcCurve Speed Control

AEnhanced Dynamic Pass
Predictor

Asafe Cruise
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AOncoming Vehicle Collis.
Avoidance/Mitigation
ARear End Collis. Avoidance
ASide Impact Avoidance

\_ARun-off Road Prevention
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Safety impact assessment

AWhat would be the effect of these functions on the number of fatalities and
injuries if they were deployed in Europe?

A Characteristics

A Prototype systems A Limited amount of test results available on
technical performance and user behaviour A ex ante evaluation

A Many different functions, combinations of functions, and demonstrators
A evaluation of the functions

A Need in-depth accident data to define accident scenarios, but not
available on EU level

AThree of the most relevant accident types are
ARear end
ARoad departure

AlLane change
A Consider only these
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Approach

function :
o > target scenarios
description
I
v v v
technical user-related GIDAS accident
assessment assessment database
real life usage | detailed accident
effectiveness v description
reconsider accident with
effects of new function
\’ Focus of this
Deployment scenario; scale up using presentation
: — )
penetration rate CARE/national databases
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Safety Impact Assessment T Methodology

A Literature review on impact
assessment methodologies:

A Safety Mechanisms

A Accident Reconstruction
A Neural Network

A FOT i Approach

A Chose appropriate methodology by
considering the available data as well
as advantage and disadvantages of the
methodologies:

A Nine Safety Mechanisms
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Focus of this
presentation

A Direct effects

@ect in-car modification of the driving taD

2. Oy m=car-funetons
A Indirect effects on user
3. Indirect modification of user behaviour,
A Effects on non-users
4. Indirect modification of non-user behaviour,

5. Modification of interaction between users
and non-users,

A Exposure effects

6 Exposure effects, typically
;' small

A Effects on post-accident consequence
modification

9. Only post-collision




Direct effect T Accident evolution

Q arning threshg oy

EVN

accident
TS avoids
or mitigates or mitigates
Reference case Equipped case

A Function may warn or intervene; driver may react to warning
AWarning and intervention time points: technical assessment

A Driver reaction time and reaction strength: user related assessment &
literature review

A Function intervention strength: technical assessment
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Direct effects - Possible effects of an interactlVe ADAS

AHow can a interactlVe function affect the an accident?
A Example for rear end:

Av
Risk Risk

Avoidance

/'[/1—
/
/
/ |
Av
Mitigation by spee Mitigation by change
red in impact zone
Focus of this
presentation
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Direct effects i Rear-end scenario (Braking)
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Direct effects i Rear-end scenario (Evade)

A Initial condition (in-depth accident database)
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Hoposition [m]

Accident reconstruction for rear end

A Example rear end accident scenario
AWith RECA function
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SP7 preliminary results for rear end

Rear-End system results

100% -~
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60% -

40% -

M collision avoided

20%

[T collision mitigated

O no effect

30O

Driver reaction only jese

0o

Driver reaction only g

0%

-
3

[1outside speed operational conditions

System intervention only
System intervention only

Driver+System intervention
Driver+System intervention

CMS car CScar ESA car RECA car |RECAtruck

A 364 in-depth accident cases analysed

A Relevant for 4 functions

AVarying results: 21%-77% rear ends potentially avoided, others mitigated
AThis holds for selection of GIDAS scenarios A need to be scaled up
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Road departure

A Only avoidance
A Only steering
A Similar for curved roads

or

Reference
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SP7 preliminary results for road departure
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A 150 in-depth accident cases analysed, relevant for 2 functions
A Departure (over lane marking): 3-94% potentially avoided

A Departure 50 cm outside lane marking: 25-100%
A More effective on straight roads than curved, due to timeliness of warning

and intervention time points
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Conclusions

AinteractlVe safety functions have significant potential to improve safety by

avoiding or mitigating accidents
A Results are widely varying between functions. For the GIDAS data:
A21%-77% rear ends potentially avoided, many others mitigated
A 3%-94% road departures potentially avoided
AThis will be scaled up to EU level

A Accident reconstruction method is suitable for ex ante study. Limitations:

A Accident evolution is first approximation: fits with available data, no
consideration of impact zones, body mechanics, etc.

A Modelling of realistic driver reactions needs more data: attention,
wor kl oad, ri sk compensation, e

A GIDAS accident scenarios are for Germany
ANr of fatal accidents in GIDAS is low, especially for rear end

AThus, method provides safety potentialr at her t han f@r eal
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Final Event:
20-21 November 2013 in Aachen, Germany

Thank you.

Martijn van Noort (TNO)
Taoufik Bakri (TNO)
Felix Fahrenkrog (IKA)
Jan Dobberstein (BASt)
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