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Driver Assistance | \Vehicle Stability Collision Occupant Protection Post Crash
- Active Vision * ABS Avoidance/ - Smart Airbags Rescue

Enhancement | - Traction Control , w . Smart Seatbelts . Aut_c:cmati_c crash
- Adaptive Cruise | [(ASR] - Automate . Advanced Seat Safety Desian notification

Control (ACC) - Brake Assist Emergency . Ad d Vehicle St X ¢ ° - Event data
- Blind Spot -ESC [B‘\rgé(g]'g Sustem vanced venicle structures recorder (black

Wonitoring Driver Warnin Collision P trian Safet L

i _Jriver warning | °

- Curve Adaptive : s

Lighting . g{e%‘ggtlinoenss mg%a;r"%g and - Pedestrian Airbags
. progres-sive Sustem (DDS] System [CMAS) - Pedestrian Friendly Car Design

\I?vrake_ Light - Tire Pressure

Elrgllriz Monitoring (TPM)
- Lane Departure
Warning (LDW]
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* TPMS : Tire-Pressure Monitoring System , SLD : Speed Limit Device, ABS : Anti-lock Brake System, ACC : Auto Cruse €
BAS : Brake Assist System, PAS : Parking Assist System, FCW : Forward Collision Warning, LDWS : Lane:departure
SBR : Seat Belt Reminder, BSD : Blind Spot Detection, AEBS : Advanced Emergency:Braking System, LKAS :
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Euro NCAP 2025 ==Y

Start Protocol Releace Implementation

ROADMAP 2020

Implement ation

AEB VRU cyclist
Far-side protection

Mobile progressive deformable barrier

Protocol Release

2018

2019

2020 2021 2022 2023 2024 2025

— m— % s A s ssswEEEEsaw

ROADMAP 2025 — SAFETY RATING

Stant

Driver monitoring

AEBVRU pedestrian - Back-over

AEB - Junction & Crossing

AEB - Head-on

Automatic Emergency Steering

Vax

Whiplash/Rear-end Crash Protection
Revised subsystem for pedestrian & cyclist
Rescue, extrication and safety

Child presence detection

ROADMAP 2025 — AD

Timeline

Grading of AD functions

FPEessrIesvEEs TR SR PR SS srrsasr s vanE TR

Communmcation only
based on first icleas

sresrTRNESSIIETEISCLIARY N BErrTIsEBTEIISAIARBEE N O R TemsrVTNEBELIIIE R RO W .

Proposal to release updates out
of phase with overall rating
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Boeing 737 MAX 8

October 20, 2018: LION AIR FLIGHT 610 March 10, 2019: Ethiopian Airdines flight 302

189 people killed 157 people killed

IN-OPERATION: Aug 15, 2018-October 29, 2018 IN-OPERATION: June 30, 2018 - March 10, 2019
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Radar

Bad weather c«
Long range
Low light situations

Camera

Interprets objects/signs

Practical cost and FOV

Lidar
Depth perception
Medium range

Ultrasonic
Low cost
Short range

nditions

ADAS
Advanced Driver
Assistance Systems

Brain of the car to help automate
the driving process by using:
Immense compute resources

>ensor fusion
Machine learning

Path planning
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Vv2X wnreless sensor
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extended range sec

3D HD maps
» map update
Sub-meter level
of landmarks

HD live

accuracy
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Source: “Accelerating C-V2X Commercialization”, Qualcomm Technologies, 2017
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Working Party 29
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FW 242
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VMAD

(~20.122]

[ALKS - 12741

T2 4L 01
DSSAD IWG

(1992 74=9]

& FW : Framework document for AV

® FRVA: Functional Requirement for AV

¢ VMAD : Validation Method for AD

# DSSAD : Data Storage System for AD

® ALKS : Automatic Lane Keeping System

® CEL : Complex Electronic Vehicle
Control System
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WHO WAS DRIVING

A

Incident/accident without EDR trigger

No TD
No MRM

ADS is active

e

Y

y

AD system data
T0

ON | OFF
[ o |

MRM

- FA AHd™ 30 2 AHR 10X VIS

ACCIDENT
RECONSTRUCTION

IRk

N

L

data

Additionnal

( 5s before crash

[6.month]. storage of ADS. data
Case of an Accident with EDR trigger

Detailed EDR
data
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Manual and assisted Driving Conditional Driving Automation

,Classical” approach
(for a single system/component)

,,Classical” approach
(for a single system/component)

Driving capabilities Driving capabilities
! ! "—1’ Driving capability (DDT, OEDR) with

handowver to driver necessary

High/Full Driving Automation

,Classical” approach
(for a single system/component)

ouve

Driving capabilities + more...

Driving Permit
<:I * Theoretical Test
* Practical test
* Excerpt of driver’s

capabilities

* Excerpt of driver’s
capabilities

~ the system during operation, but
I I Driving Permit I I
<:I * Theoretical Test
I I * Practical test I I

Confirmed through

*  Audit/Assessment
*  Physical Certification Tests
* Real-World-Test Drive

New approach for
future certification
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Overall impression of system behavior on public roads
Assessment of system’s ability to cope with real world traffic situations with a
standardized checklist
»Driving license test” for automated driving system
- » Guidance through given set of situations which shall be passed
Test Drive

. Matching of audit/assessment results with real world behavior
P hyS I1Ca I Assessment of system behavior in fixed set of challenging cases, which either
aren‘t testable on public roads or cannot be guaranteed to occur during the real

Ce rtlflcation world test drive.
Tests Reproducibility of situations is given

Audit of development process (methods, standards)
d . d » Assessment of safety concept (functional safety, safety of use) and measures taken
Au |t an » Check of integration of general safety requirements and traffic rules
» Use of simulation results (high mileage approval, capability to cope with critical
Assess me nt situations, which aren‘t testable on proving grounds or in public)

Simulati . . . .
{EESEOn » Assessment of development data/field testing, OEM-self-declarations

= Certification depends on all three pillars — partial assessment doesn‘t have significance
= Scope of work should reduce with every step (audit/assessment: largest scope — real world test drive: final confirmation)
= Safety for test witnesses and other road users — no endangering tests on public roads
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Scenario probability of occurrence in real world traffic

Typical traffic
scenarios

Critical traffic
scenarios

» Real World Test Drive

Physical Certification
Tests

Edge case
scenarios

low probability, but high
efforts to identify and
o confirm performance!

Complexity/risk of scenario

Obstructed pedestrian crossing
+ cyclist overtaking

Audit and Assessment
(e.g. simulation)
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Audit/
Assessment

Real-World-Test-
Drive

X X X X X X X X

Passive Safety Testing of existing conventional safety-regulations continues with the “classical approach” (update of such regulations will be

X = OICA views on how some requirements

could be reasonably addressed

Safety Principles

1 Safe Function (e.g. failure strategy, redundancy concepts, etc.)

2 Safety Layer (OEDR, Emergency Maneuvers)

3 Operational Design Domain (definition, recognition of the limits)

4 Behavior in Traffic (OEDR, compliance with traffic laws)

5 Driver‘s Responsibilities (HMI, Driver Monitoring)

6 Vehicle Initiated Take-Over (Minimum Risk Maneuver, transition
scenario, HMI, etc.)

7 Driver Initiated Transfer (e.g. activation, deactivation, override)

8 Effects of Automation (Driver Monitoring, System Design, driver’
support)

9 Safety Certificate (in-use-safety, testing and validation, etc.)

10 Data Recording

11 Security

12
necessary)

13 Driver’s training
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