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Current status and next steps towards
harmonized automated driving safety
assurance
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Global trend for AV social acceptance

Informal document WP.29-177-19
177th WP.29, 12-15 March 2019
Agenda items 2.3 and 17

Framework document on automated/autonomous vehicles

Safety vision (pg.1)

~~

Automated vehicles shall not cause any traffic
accidents resulting in injury or death that are
reasonably foreseeable and preventable
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Aim

To develop a comprehensive
engineering process for AD system
safety assurance that addresses all

reasonably foreseeable safety

relevant scenarios.

(Start with SAE Level 3 in motorways and
gradually expand to higher levels and urban
environments)
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Safety Approach

Avoidance Mitigation

Learning Resilience Support

Unforeseeable Foreseeable

Preventable Unpreventable
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Scenario approach

Scenario Structure
A

Perception
|

Perception disturbance

sl SAKURA

Judgement

Traffic Disturbance

Control
|
Vehicle disturbance
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Traffic disturbance scenarios
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Engineering framework

Socially acceptable top safety goals defined by authorities
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-~ Data Driven
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Data acquisition/processing (instrumented vehicles)
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Data acquisition/processing (fixed cameras)
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Derivation of scenario parameter ranges

@ Data accumulation @ Parameter correlation analysis
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Rationally foreseeable parameters ranges

Precondition data :Ve0=80kph, Vy=1.72m/s

dxO0 (Initial distance) [m]

10.2 20 30 40 50 60 66.7
| 13.19
Foreseeable data 11.89 12

Ve0-VO (Relative velocity) [m/s]

-10.32 | -10.0¢
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Experienced driver braking model
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Virtual test results

Simulation Results (Ve0=80kph, Vy=1.72m/s)
dxO(Initial Distance) [m]
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00.774c

.- Start braking

=

D Risk Perceive

(TTC=1.9sec) D0.35ec

Experienced human driver

> 10.2 20 30 40 50 60 66.7

~ x v13.19
.E. X 180 |x v 12
E x v 8.01 x¢9.95|x¢ 10[{x v 10
‘O v 6.06f x v 8| x v jxv 8lix v 8
% mﬂ'r!vu OV Ve blve b
> (xx220v 4ve Hve Sve Sve e 4
Q Ixx v 2ve 2ve 2ve 2ve 2ve 2
'-% Vv Qvev Ovey Ove 0Ove 0Ove 0ve o0
D |vv 2vv 2vv 2ve 2vv 2ve 2ve 2
& Vv dlve Alve dve Alve vy 4lve 4
g vv Sblvv Sblvv Sblvvy Blvvy Sblve blve -6
S |vv Blvv Blvv slvv slve Bve Blvv -8
g vv —10lvv —10|v v-984 | v-9.60 [+ +9.36 [v v9.12 |+ v-8.95

v +10.32 [ +10.09

¢/ :Non—crash, X :Crash

¥ SAKURA

©0.774¢6)

€ 0.955¢c

©1.25sec/ | Start braking

O Risk Perceive
(TTC=1.9sec)

13




Database preparation
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Global strategy

M oove qutéfﬁ;"

<5 TN N
cITROEN RENAULI
“vh

!
GEQT

-
R

Transportation Institute

ISO/TC22/SC33/WG9
30 supporting countries

sl SAKURA
v / ¥ Roliabie Autoromous Viahiches

15



Summary

€ AD safety assurance methodology.

4 Data driven engineering framework.
— Scenario structure

— Foreseeable parameter range derivation from
traffic data

— Preventability definitions supported by virtual
tests with both experienced human driver and
AV function models.

— Database preparation

¢ Coordinated global strategy for specific
standardization and regulatory efforts.
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