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Safety impact assessment

« What would be the effect of interactlVe functions
on the number of fatalities and injuries
if they were deployed in Europe?

* Characteristics

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

* Many different functions, combinations of functions, and demonstrators
—> evaluation of the functions

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

* Most of the functions address
* Rear end
» Road departure
» Lane change
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Approach

function description target scenarios

technical user-related

assessment assessment GIDAS accident database

detailed
accident
description

real life
effectiveness

reconsider accident with
effects of new function

injury level risk functions

Deployment scenario; scale up using CARE/national
penetration rate databases
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Accident re-simulation

Q arning threspg oy

EVN

accident
TS avoids
or mitigates or mitigates
Reference case Equipped case

* Function may warn or intervene. Examples:
 Continuous Support (CS): only warning
 Collision Mitigation System (CMS): only intervening
* Rear-End Collision Avoidance (RECA): both
 Driver may react to warning
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Rear-end scenario (Braking)

location
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X position [m]

Accident re-simulation for rear end

« Example rear end accident scenario
« With Rear-End Collision Avoidance (RECA) function

Trajectories in X direction accident id 81 system RECA

Trajectories in Y direction accident id 81 system RECA
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You can try this yourself!
(At the exhibition)
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Re-simulation results for rear end
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“Joutside speed operational conditions

Relevant for 4 functions
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“no effect “Icollision mitigated m collision avoided

364 in-depth accident cases analysed

Varying results: 21% - 77% rear ends potentially avoided, others mitigated
This holds for selection of GIDAS scenarios
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Road departure

» Only avoidance
* Only steering
« Similar for curved roads

Reference Equipped case
Start Road departure A Start ag?:;ion Etg\éz :ttcle r::;ion Road departure
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Re-simulation results for road departure

Road departure (all roads)

Driver+System intervention
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RORP car

Driver+System intervention

1

(=}
[=)

67%

Driver+System intervention

66%

CS car

Driver+System intervention

27% 10%

“Joutside speed operation conditions

0%

20% 40% 60% 80% 100%

“road departure > 0.5 m “Iroad departure <= 0.5 m ®road departure avoided

« 150 in-depth accident cases analysed, relevant for 2 functions
* Departure (over lane marking): 5 - 64% potentially avoided

* Departure 50 cm outside lane marking: 31 - 74%

« Trade-off between effectiveness and acceptance
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Scaling up on the EU level

Caroccupants
- single veh. acc.

Caroccupants otherroad users

>1veh. involved

— pedestrians, cyclists, PTW user

Caroccupants
=2 veh. involved
carvs. all

Caroccupants
car.vs. car
all data sets

w/o unknowns

Carocc. .
carvs.car |

<

<>

notincluded =out of SP7 scope
(notrucks & multiple veh.acc.)

notincluded =unknowns
e. g. needed info missing (speed)

notrelevant=system notfunctional
e. g.outside addr. speed range

\

relevant=SP7 usecase

* Restrict to cases
where we know
the function will
work

* There might be
an effect in other

1
: I - valid mechanism & pre-crash scenario cases
! - within function limitations
R - used to estimate SP7 safety impact v
SP7 Simulation sample
- valid vehicle kinematics
Relevant EU accident population (% on all EU casualties)
severely inj. fatally inj.
Road departure case 3.14% 5.14%
Rear end case 2.33% 0.78%

20t-215t November 2013 | interactlV

e Final Event

Interact|ve &




1,2%

1,0%

0,8%

0,6%

0,4%

0,2% -

0,0%

20t-21st November 2013 | interactlVe Final Event

EU level results for rear end and road departure

Impact on fatal injuries (passenger cars, EU-27)

0,2%
0
0.9% 0,8%
0,5% 0,5%
0,2%
0.0% 0,1% 0.1%
min max min | max | | |
CSs RECA RORP | CMS | ESA |
+ VRU (med); Excessive + Cross traffic  + Cross traffic
speed accidents (med.); (med./ high)  (low)
Traffic rule violations (med.) + VRU (low)

1 Rear end case

'Road departure case

For the ESA function the
driver needs to initiate a
steering manoeuvre
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Conclusions

* interactlVe safety functions have significant potential to improve safety by avoiding
or mitigating accidents

* Results are widely varying between functions. For the GIDAS data:
« 21%-77% rear ends potentially avoided, many others mitigated
* 5%-74% road departures potentially avoided

* At EU level: ~1% of all fatalities saved in some rear end & road departure cases (5%
of all cases)

« Additional savings for other accident types and scenarios
« Accident reconstruction method is suitable for ex ante study. Limitations:
« Re-simulation is first approximation, adapted to available data.
» Modelling of realistic driver reactions needs more data.
* GIDAS accident scenarios are for a specific region
» Nr of fatal accidents in GIDAS is low, especially for rear end
* Thus, method provides safety potential rather than “real” safety impact.

 Acknowledgement: interactlVe “Evaluation and Legal Aspects” team
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