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PREFACE

During the test preparation, vehicle manufacturers are encouraged to liaise with ANCAP and to observe the
way cars are set up for testing. Where a vehicle manufacturer feels that a particular feature should be altered,
they should raise this with the ANCAP assessor present at the test, or in writing to the ANCAP Chief Executive
Officer if no assessor is present. ANCAP will consider the matter and at their sole discretion and give direction
to the test facility.

Vehicle manufacturers warrant not to, whether directly or indirectly, interfere with testing and are forbidden
from making changes to any feature that may influence the test, including but not limited to dummy positioning,
vehicle setting, laboratory environment etc.

lllustrations in this protocol are reproduced from Euro NCAP publications, and therefore show Euro NCAP
markings on left-hand-drive vehicles. Where relevant, the layouts depicted should be adapted to right-hand-
drive application.

VERSION PUBLISHED DETAILS
8.0.1 July 2017 First version of ANCAP protocol.
8.0.2 December 2017
8.0.3 NOT PUBLISHED
8.04 May 2019
9.0.1 N/A
9.0.2 August 2019
9.0.3 July 2020
9.04 No ANCAP version
9.1 February 2022 Amended s 3.4.1.1 (SBR Warning Signal)

Clarified s5.3 (AEB operational speed)
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This work is the intellectual property of ANCAP with
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provided this copyright statement appears on the
reproduced materials and notice is given that the
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otherwise or to republish will be considered a breach
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DISCLAIMER.

ANCAP has taken all reasonable care to ensure that the information published in this protocol is
accurate and reflects the current technical decisions taken by the organisation. In the event this
protocol contains an error or inaccuracy, ANCAP reserves the right to make corrections and determine
the assessment and subsequent result of the affected requirement(s).
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1 INTRODUCTION

The following protocol deals with the assessments made in the area of Safety Assist,
in particular for the Occupant Status Monitoring, Speed Assist Systems, Lane Support
Systems and Autonomous Emergency Braking Systems.

2 METHOD OF ASSESSMENT

Unlike the assessment of protection offered in the event of a crash, the assessment of
Safety Assist functions does not require destructive testing of the vehicle. Assessment
of the Safety Assist functions is based on performance requirements verified by
ANCAP.

It is important to note that ANCAP only considers assessment of safety assist systems
that meet the fitment requirements for base safety equipment or dual rating (as defined
in the Vehicle Specification, Selection, Testing and Re-testing protocol). For the
performance assessment of seat belt reminder and speed assistance systems, the car
is subjected to a number of trial sequences designed to highlight the effectiveness of
the systems. The car performance is scored using the observations made by the
inspector during driving. In addition to the basic ANCAP assessment, additional
information may be recorded that may be added to the ANCAP assessment in the
future.
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3 OCCUPANT STATUS MONITORING

3.1

3.2

Introduction

More than ninety percent of road accidents are caused by “human mistakes”. In
general, two kinds of mistakes can be observed: violations, of which speeding and
driving under the influence of alcohol or drugs are most common; and human “errors”,
in which the driver state - inattentiveness, fatigue, distraction - and inexperience play
an important role. In an aging society, sudden medical incapacitation is also a growing
cause of road crashes.

Already, driver advisory systems such as Speed Assistance Systems (SAS) and
Attention Assist target the human element in crashes by alerting the driver in critical
situations and, ultimately, by supporting the driver to improve his behaviour. In addition,
adapting intervention criteria to individual drivers and the driver's state may provide a
significant potential for earlier interventions in the future without compromising false-
positive levels.

ANCAP envisages an incentive for driver monitoring systems that effectively detect
impaired and distracted driving and give appropriate warning and take effective action
e.g. initiating a safe evasive manoeuvre, limp home mode, increasing sensitivity of
Electronic Stability Control, lane support, speed, etc. Implementation in the overall
rating is planned in phases, starting with systems that have already entered the market.
The assessment will evolve around how reliably and accurately the status of the driver
is detected and what action the vehicle takes based on the information. Other aspects,
such as driver position monitoring, could be added in future iterations of the protocol.

Definitions
Throughout this protocol the following terms are used:

Seat Belt Reminder (SBR) — Seat Belt Reminder that indicates the status of the
seatbelt whether it is in use or not in use

Driver State Monitoring (DSM) — Driver State Monitoring system that is able to
(in)directly determine the state of the driver

Impaired driving — A driver who is disconnected from the driving task or not in a
physical state that is sufficient for safe driving

- Fatigue — State of the driver where he/she is not awake enough to properly
perform the driving task

- Distraction — Anything (e.g. secondary tasks) that avoid the driver to focus on
the primary task of driving/controlling the vehicle

- DUI - Driving Under the Influence of alcohol or drugs

- Sudden sickness — An instant and unexpected illness wherein the driver is
not able to perform his driving task

Impaired driving warnings and interventions — Warning and/or adapted vehicle
mode after an impaired driving has been detected
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- Impaired driving warning — Warning issued in case the system determines
an impaired driver

- High sensitivity mode — A more sensitive and earlier warning and/or
intervention of Safety Assist systems to compensate for the driver state

- Reduced speed mode — Vehicle state where the speed is limited and high
system sensitivity

- Emergency Stop Manoeuvre — Emergency manoeuvre where the vehicle will
come to a controlled stop

3.3 Preconditions

To be eligible for scoring points in DSM, the SBR requirements in section 3.4 must be
met:

- Front seats including occupant detection
- Ifapplicable, at least one rear seats with unbuckling and/or occupant detection

Only when the vehicle under assessment is equipped with an AEB, LSS and/or SAS
system, points can be scored for DSM.

3.4 Seat belt reminder assessment
3.4.1 General requirements

All seating positions in the vehicle will be assessed including optional and removable
seats.

The seatbelt reminder system should "start" at the commencement of each "journey"
that the vehicle makes. Short breaks in the journey are allowed, where the reminder
system is not required to start again. Such short breaks, of up to 30 seconds, are to
allow for events such as stalling of the engine where passengers may remain in the
vehicle.

For the purpose of defining the start of the final audible signal, forward motion at less
than 10 km/h, or rearward motion, is not deemed to be motion.

3.4.1.1 Signal

All seatbelt reminder systems shall be audio-visual, where there must be a clear and
obvious link between the audible and visual signals. As soon as the audible part of the
seatbelt reminder signal starts, the visual signal needs to flash and be synchronised
(not necessarily at the same frequency, but an integer multiple of each other, e.g. two
flashes with every chime) with the audible part.

The first 8 seconds after ignition on’ are not considered for initial and/or final audible
signal quality assessments, and the synchronisation requirements above do not
apply during this time.*

Any visual signal must be clearly visible to the driver, without the need for the head to
be moved from the normal driving position (e.g. instrument panel, head-up display,
rear-view mirror, centre console). Any final audible signal must be "Loud and Clear" for
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the driver.

* This is to avoid conflict with some US FMVSS 208 compliant SBR warning
configurations.

3.4.1.2 Airbag deactivation switch

There must be no link between the front seat passenger airbag and the front seat
passenger SBR signals. It is NOT acceptable to ANCAP for the passenger seat SBR
to be disabled via the passenger airbag switch.

3.4.1.3 Occupant detection

In the case of the driver's seat, occupancy can be assumed so the system does not
have to be capable of detecting whether or not the seat is in use. For the front seat
passengers, seat use must be detected. Systems that feature rear seat occupant
detection are eligible for higher scores. ANCAP defines occupancy as use by an
occupant larger, taller or heavier than a small female (5th percentile).

3.4.1.4 Secondary buckles

Monitoring of rear seat belt secondary buckles that require a tool to unlock, is not
required.

3.4.1.5 Change of Status

During a change of status (from buckled to unbuckled) at speeds over 25 km/h, the
system must immediately deploy the audio-visual signal meeting the requirements of
section 3.4.2 for the front seats and that of section 3.4.3 for the rear seats.

Where the change of status occurs below 25km/h, and no doors are opened, the signal
may be delayed until before at least one of the below requirements (at the choice of
the manufacturer) are met:

- The car has reached a forward speed of 25 km/h, or
- The car has been in "Forward Motion" for 500 meters.

Where the change of status occurs below 25km/h, and doors are opened, the system
should consider this situation as a “new journey”, and warn accordingly.

Where the system is able to track the number of buckled positions in the rear, no
change of status signal (for the rear seats) is required as long as all doors remain
closed, and the number of buckled positions remains the same. This is to minimize the
number of false positives (ex: children remaining in the vehicle but swapping seats in
the rear while at a traffic light).

3.4.1.6 End of signal

Once the audible part of the SBR signal has started, it must only stop under one of the
following circumstances.

- The signal has operated for the duration as specified in 3.4.2.3.

- The related seat belts are put into use. Where the system is able to track the
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number of buckled positions in the rear, the change of status signal (for the
rear seats) can be terminated as long as all doors remain closed, and the
number of buckled positions remains the same.

- The vehicle speed is below 10 km/h. When no doors have been opened, and
the seatbelts remain unbuckled, the signal must resume again when the
vehicle speed goes above 25 km/h.

3.4.2 Front seating positions
3.4.2.1 Visual signal

A visual signal must be activated when the ignition switch is engaged (engine running
or not) and the seatbelt is not fastened, and in case of a change of status as defined
in 3.4.1.5. This signal must remain until the seatbelt is fastened and recommence once
a seatbelt is unfastened.

3.4.2.2 Initial Audible Signal

An Initial Audible Signal needs to be deployed before at least one of the following (at
the choice of the manufacturer):

- The car has reached a forward speed of 25 km/h, or
- The engine has been running for 60 seconds, or
- The car has been in "Forward Motion" for 500 meters.

The duration of the initial audible signal can have a maximum duration of 30 seconds
and must start with a positive audio-visual signal (not a gap). There must be no gaps
greater than 10 seconds.

3.4.2.3 Final Audible Signal

A Final Audible Signal (Loud and Clear) is to be deployed before at least one of the
following (at the choice of the manufacturer):

- The car has reached a forward speed of 40 km/h, or

- The engine has been running for 90 seconds, or

- The car has been in "Forward Motion" for 90 seconds, or

- The car has been in "Forward Motion" for 1000 meters, or

- The Initial Audible Signal (lasting maximum 30 seconds) is finished.

The duration of the final audible signal must be at least 90 seconds not counting gaps
exceeding 3 seconds and must start with a positive audible signal (not a gap). There
must be no gaps greater than 10 seconds.

NOTE: The manufacturer has the option to utilize the Initial Audible Signal as the Final
Audible Signal, as long as itis “Loud and Clear”, and the duration is at least 90 seconds
not counting gaps exceeding 3 seconds and must start with a positive audible signal
(not a gap). There must be no gaps greater than 10 seconds.
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3.4.3 Rear seating positions
3.4.3.1 Visual signal

3.4.3.1.1 A visual signal must be activated when the ignition switch is engaged (engine
running or not), and any of the rear seatbelts are not fastened. No signal is required
if the system is able to determine that there are no occupants in the rear seating
positions. The signal must remain for at least 60 seconds or until the rear belts are
buckled for the seats in use.

3.4.3.1.2 The system may allow the driver to acknowledge the signal, switching it off for this
unique event (a new trigger of the warning should not be prevented).

3.4.3.1.3 For systems with seat occupant detection on all rear seating positions, the visual
signal does not need to indicate the number of seat belts in use or not in use, but
the signal must remain as long as the seatbelt remain unfastened on any of the
occupied seats in the rear.

3.4.3.1.4 For systems without occupant detection on all rear seating positions, the visual
signal must clearly indicate to the driver the seating positions showing the rear
seat belts in use and not in use. No signal is required if all of the rear occupants
are belted.

3.4.3.2 Audible signal

3.4.3.2.1 In addition to a visual signal, a “Loud and Clear” audible signal is to be deployed
for all rear seating positions in case of a change of status (from buckled to
unbuckled) as defined in 3.4.1.5.

3.4.3.2.2 Except for change of status events, the system may allow the driver to
acknowledge the signal, switching it off for this unique event (a new trigger of the
warning should not be prevented).

3.4.3.2.3 For systems with occupant detection on any rear seating positions, a “Loud and
Clear” audible signal needs to be deployed before at least one of the following (at
the choice of the manufacturer) when any of those seats are occupied and the belt
of the occupied seat is unbuckled.

- The car has reached a forward speed of 25 km/h, or
- The car has been in "Forward Motion" for 500 meters.

The duration of the audible signal must be at least 30 seconds not counting gaps
exceeding 3 seconds and must start with a positive audible signal (not a gap). There
must be no gaps greater than 10 seconds. The system may allow the driver to
acknowledge the signal, so switching it off.

Alternatively, the manufacturer may use the same warning strategy (including initial
and final warning) as described in Section 3.4.2 in case of occupant detection in all
rear seating positions.
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3.5 Driver Monitoring Systems

For the evaluation of Driver Monitoring Systems, the manufacturer must provide a
dossier to ANCAP containing a detailed technical assessment of the functionality of
the system fitted to the vehicle that is to be rated.

The dossier should contain:

- Technical detail about the system, to fully understand its functionality, relevant
components, and intended availability.

- Test procedures, criteria and limits by which the performance of the system
was verified

- If available, the dossier should summarize the findings from real-world or
simulated real-world evaluations.

3.5.1 General requirements

To be eligible for scoring points in DSM, the system needs to be default ON at the start
of every journey and deactivation of the system should not be possible with a
momentary single push on a button.

3.5.2 Detection of Driver State
Reserved for 2023 application
3.5.3 System Warning and/or Intervention
Reserved for 2023 application
3.6 Scoring & Visualisation
A maximum of 3.0 points can be scored for Occupant Status Monitoring in 2020:

- 1.0 point for DSM
- 2.0 points for SBR on rear seating positions

In 2023 the point distribution between SBR and DSM will change. For 2023, 2.0 points
will be awarded for DSM and 1.0 point for SBR (Occupant Detection on Rear seats
only).

3.6.1 Driver State Monitoring

The ANCAP Secretariat will review the DSM dossier as provided by the manufacturer
and will decide on the applicability of awarding the point for DSM.

It should be noted that systems using Time-on-Task only will not be awarded.
3.6.2 Seatbelt Reminder

All front row seating positions must meet the assessment criteria of section 3.4.1 and
3.4.2 as a prerequisite of scoring SBR point for the rear seating positions and DSM.

3.6.2.1 Rear seating positions
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Rear seating positions (including optional third or more rows of seats) are eligible for
scoring 1.0/n points (with n the number of rear seating positions) for seating positions
without occupant detection. An additional 1.0/n points is available for rear seating
positions with occupant detection systems.

3.6.2.2 SBR Scoring examples

5-Seater (2 Front + 3 Rear) with occupant detection on all seats

- Driver & Passenger prerequisite

- Rear Seats 1.000 Points

- Rear occupant detection on 3 seats 1.000 Points
(%) * # of seats with detection = (13;0) * 3

- Total SBR Score 2.000 Points

5-Seater (2 Front + 3 Rear) with occupant detection on outboard rear seats.

- Driver & Passenger prerequisite

- Rear Seats 1.000 Points

- Rear occupant detection on 2 seats 0.667 Points
(?) x # of seats with detection = (13;0) * 2

- Total SBR Score 1.667 Points

7-Seater (2 Front + 3 2" Row + 2 3@ Row) with occupant detection on all seats
in the 2" row.

- Driver & Passenger prerequisite

- Rear Seats 1.000 Points

- Rear occupant detection on 3 seats 0.600 Points
(?) x # of seats with detection = (%) * 3

- Total SBR Score 1.600 Points

7-Seater (2 Front + 3 2@ Row + 2 3™ Row) with occupant detection on
outboard seats in the 2" row.

- Driver & Passenger prerequisite

- Rear Seats 1.000 Points

- Rear occupant detection on 2 seats 0.400 Points
(?) x # of seats with detection = (%) * 2

- Total SBR Score 1.400 Points

7-Seater (2 Front + 3 29 Row + 2 3 Row) with occupant detection on
outboard seats in the 2" row, and no SBR in the third row.

- Driver & Passenger prerequisite

- Rear Seats 0.600 Points
(%) x # of seats = (%) * 3

- Rear occupant detection on 2 seats 0.400 Points
(%) * # of seats with detection = (%) * 2

- Total SBR Score 1.000 Points
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4 ASSESSMENT OF SPEED ASSIST SYSTEMS

4.1

4.2

4.3

Introduction

This version of the protocol contains technical requirements for both Speed Limit
Information Functions to continuously inform the driver of the speed limit and Speed
Control Functions supporting the driver in his driving task by limiting or maintaining the
set speed.

Definitions
Throughout this protocol the following terms are used:

Vindicated — The speed the vehicle travels as displayed to the driver by the speedometer
as in ECE R39.

Viimit — Maximum allowed legal speed for the vehicle at the location, time and in the
circumstance the vehicle is driving.

Speed Limit Information Function (SLIF) — SLIF means a function with which the
vehicle knows and communicates the speed limit.

Adjustable speed (Vadj) — Adjustable speed Vadj means the voluntarily set speed for
the speed control functions, which is based on Vindicated and includes the offset set
by the driver.

Speed Limitation Function (SLF) — SLF means a system which allows the driver to
set a vehicle speed Vadj, to which he wishes the speed of his car to be limited and
above which he wishes to be warned.

Intelligent Speed Assistance (ISA) — ISA is a SLF combined with SLIF, where the
Vadj is set by the SLIF with or without driver confirmation.

Intelligent Adaptive Cruise Control (iACC) — iACC is an ACC combined with SLIF,
where the speed is set by the SLIF with or without driver confirmation.

The following term is used for the assessment of the Speed Limitation function:

Stabilised speed (Vstab) — Stabilised speed Vstab means the mean actual vehicle speed
when operating. Vstab is calculated as the average actual vehicle speed over a time
interval of 20 seconds beginning 10 seconds after first reaching Vadgj — 10 km/h.

Requirements for SLIF and Speed Control Functions

The Speed Assist Systems is developed in such a way that it allows different types of
Speed Assist Systems to be assessed in two areas; SLIF and Speed Control functions
which may be combined.

4.3.1 Speed Limit Information Function

- Basic SLIF meeting the General Requirements
- Conditional Advice
- Advanced Functions

Version 9.1

February 2022



- Warning Function
4.3.2 Speed Control function

- Speed Limitation function (standalone function or combined with SLIF without
coupling)

- Intelligent Speed Assistance (SLIF and Speed Limitation function coupled)

- Intelligent ACC (SLIF and ACC coupled)

4.4 Speed Limit Information Function

The Speed Limit Information Function can be a standalone function or an integrated
part of a speed control function. Any SLIF, camera or map based or a combination of
both, is eligible for scoring points of this section when meeting the General
Requirements when the SLIF is default ON at the start of a journey.

The speed limit information could either be provided by vehicle-integrated devices or
by mobile devices connected to the vehicle network. A list of compatible devices needs
to be mentioned in the vehicle handbook.

4.4.1 General Requirements

The speed limit shall be shown using a traffic sign and shall be clearly seen in the
direct field of view of the driver, without the need for the head to be moved from the
normal driving position, i.e. instrument cluster or head-up display.

The speed limit information must be shown or accessible at any time with a simple
operation and needs to be shown at the start of the next journey (excluding the
initialization period).

The indicated speed limit information may indicate the level of reliability of the speed
limit.

Manufacturers shall supply ANCAP with background information of the SLIF (if
applicable to the technology).

4.4.2 Conditional Advice

A system that is capable of identifying conditional speed limits, and meeting the
requirements of section 4.4.2.1, will be awarded the score for Conditional Advice.

4.4.2.1 Criteria for Conditional Advice

A system will be awarded the score for Conditional Advice when, in the presence of
conditional speed limits (see Appendix | - Table 1. Conditional Speed Limits), the
system is able to either:

(a) properly identify and show (for example during school hours) the applicable
speed limit or alternatively; or

(b) indicate the presence of a conditional speed limit which the system is not
able to compute in addition to the non-conditional speed limit.
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4.4.3 Advanced Functions

Systems that are able to properly identify conditions and act accordingly can attract
additional points based on the number of advanced functions. These functions are
listed in the table below and example traffic signs are specified in Appendix | — Table 2
Advanced Functions.

Advanced Functions Points Required Action

Weather Rain / Wetness 2 Show correct speed limit

12 sign types listed 0.5 per sign type.

School Zones in Table 2 of Maximum of 5 Show correct speed limit
Appendix 1. points
Shargd Zone (Local 1 Show correct speed limit
Traffic)
Dynamic Speed
Limits / llluminated 2 Show correct speed limit
(LED)
- Highway / Motorway 2
Ime!'c't Speed City Entry / Exit 3 Show correct speed limit
imits : :
Residential zones 2
;Ii';r;":gorary speed Roadworks 3 Show correct speed limit
TOTAL 20

There are a variety of different school zone sign types in use across Australia and New
Zealand. To encourage good performance across jurisdictions, advanced points for
school zones are scored on a sign-type basis. Table 2 in Appendix | lists twelve
common school zone sign types . Meeting the required action will attract 0.5 points
per sign type towards the Advanced Functions points, however the maximum possible
points available for school zones is set to 5 points.

The Advanced Functions score is calculated by multiplying the points achieved by
0.025.

4.4.4 Warning Function

Speed Limit Information Functions that meet the warning requirements below to
indicate the driver that Viimit is exceeded will score for Warning Function. The warning
function may be switched ON/OFF by the driver where the last user mode may be
used.

- The warning shall be a flashing traffic sign used to communicate the speed
limit or an additional visual signal adjacent to the traffic sign.

- The warning commences when Vindicated is exceeding Vimit by more than
5km/h (3 mph). A negative and/or positive offset with respect to the known
speed limit is allowed but may not be larger than 10 km/h (5 mph).

- The driver continues to be informed for the duration of the time that Vimit is
exceeded by more than 5 km/h, with a total duration of at least 10 seconds.
Gaps of less than 1 second, which allow for signals which flash are ignored,
but the signal may not start with a gap. If the signal is not continuous for the
first 10 seconds, it needs to be repeated every 30 seconds or less, resulting in
a minimum total duration of at least 10 seconds.
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- The warning sequence does not need to be reinitiated for each exceedance of
Viimit until Vindicated has reduced to more than 5km/h below Viimit.

4.4.5 Tuning Period

In some cases vehicle models may require extended development for operation with
Australian and/or New Zealand traffic signs. Where a vehicle is offered in Australia
and/or New Zealand with a Speed Limit Information Function which does not meet the
required action for any Conditional Advice (4.4.2) or Advanced Functions (4.4.3),
ANCAP will give the brand the opportunity to commit to tune the system for improved
performance with Australian / New Zealand sighage

4.4.5.1 To be eligible for the tuning period, the brand must:

e commit to tuning the system for improved performance in Australia and/or
New Zealand;

e provide a timeline for local tuning with implementation into production vehicles
for supply no later than two years after the date of publication of the ANCAP
rating;

¢ and outline the expected performance of the SLIF following the tuning period;

4.4.5.2 Where the tuning period is permitted, the SLIF scoring will reflect the expected
performance after the tuning has been implemented.

4.4.5.3 This provision is applicable for ratings published by ANCAP in 2020, 2021 and 2022.

4.5 Speed Control Function

Three speed control functions are considered in this section; Speed Limitation Function
(manually set), Intelligent Speed Assist and Intelligent Adaptive Cruise Control which
need to meet the following requirements to score points:

Type Speed Control Function Sections
Speed Limitation Function (SLF) 451,452.1&453

Intelligent Speed Assist (ISA)
45.1,4522&453
intelligent Adaptive Cruis Control (i-ACC)

451 Activation / de-activation of the function

- The speed control function must be capable of being activated/de-activated at
any time with a simple operation.

- At the start of a new journey, the system should be de-activated by default.
4.5.2 Setting of Vaj
4.5.2.1 Manually setting the speed

- It shall be possible to set Vadj, by a control device operated directly by the
driver, by steps not greater than 10km/h (5mph) between 30km/h (20mph) and
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130km/h (80mph).
It shall be possible to set Vagj independently of the vehicle speed.

If Vagj is set to a speed lower than the current vehicle speed, the system shall
limit the vehicle speed to the new Vag within 30s or shall initiate a warning
(section 4.5.3) no later than 30s after Vadj has been set.

The Vagj value shall be permanently indicated to the driver and visible from the
driver's seat. This does not preclude temporary interruption of the indication
for safety reasons or driver's demand.

4.5.2.2 Automatic setting the speed

An automatic setting is using the speed limit information from the SLIF to set the Vagj
with or without driver confirmation. Both ISA and iACC functions fulfilling the
requirements from this section are eligible for scoring points:

The system should adopt, or offer the driver to adopt, an adjusted Vadj within
5s after a change in the speed limit.

If Vadj is set to a speed lower than the current vehicle speed, the system starts
to limit the vehicle speed to the new Vagj or shall initiate a warning (section
4.5.3) no later than 30s after Vadj has been set.

A negative and/or positive offset with respect to the known speed limit is
allowed but may not be larger than 10 km/h (5 mph). This offset is included in
Vadj.

The Vagj in the automatic mode of an ISA system may be retained at the end
of a journey.

Where Vadj is set to the speed limit advised by the SLIF, the indication of Vad
may be suppressed.

4.5.3 Speed Control

The vehicle speed shall be limited or controlled to Vadj.

It shall still be possible to exceed Vadj by applying a positive action — e.g.
kickdown (SLF/ISA) or depressing the accelerator (iIACC).

After exceeding Vagj by applying a positive action, the speed control function
shall be reactivated when the vehicle speed drops to a speed less than or
equal to Vadg.

The speed control function shall permit a normal use of the accelerator control
for gear selection.

The speed control function shall ensure that when stable speed control has
been achieved, Vstab shall be within -5/+0 km/h of Vadj (See test protocol)

When the speed control function is not able to limit to and/or maintain Vaqj and
Vadj is exceeded by more than 5 km/h an audio-visual warning is issued, with
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a total duration of at least 10 seconds. No warning needs to be given when
Vadj is exceeded as a result of a positive action.

- Gaps of less than 1 second, which allow for signals which flash are ignored,
but the signal may not start with a gap. If the signal is not continuous for the
first 10 seconds, it needs to be repeated every 30 seconds or less, resulting in
a minimum total duration of at least 10 seconds.

- For systems where active braking is applied to maintain and/or limit the speed,
this warning requirement does not apply.

Note: The warning signal does not preclude temporary interruption of the indication for
safety reasons.

4.6 Scoring and Visualisation

The following points are awarded for systems that meet the requirements. These points
will contribute to the Safety Assist Score.

Speed Limit Information Function 1.50

Basic SLIF 0.50

Conditional Advice 0.25

Advanced SLIF 0.50

Warning Function 0.25

Speed Control Function 1.50
Speed Limitation Function

For cars without SLIF 1.25

For cars with SLIF 0.75

ISA and/or intelligent ACC 1.50
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5 ASSESSMENT OF AEB CAR-TO-CAR SYSTEMS

5.1

5.2

Introduction

For the assessment of AEB Car-to-Car systems, three areas of assessment are
considered: the Autonomous Emergency Braking function, Forward Collision Warning
function and the Human Machine Interface (HMI). The AEB and FCW functions are
assessed in three different types of scenarios. The FCW function is only considered
when the system provides dynamic brake support.

Definitions
Throughout this protocol the following terms are used:

Autonomous Emergency Braking (AEB) — braking that is applied automatically by
the vehicle in response to the detection of a likely collision to reduce the vehicle speed
and potentially avoid the collision.

Forward Collision Warning (FCW) — an audio-visual warning that is provided
automatically by the vehicle in response the detection of a likely collision to alert the
driver.

Dynamic Brake Support (DBS) — a system that further amplifies the driver braking
demand in response to the detection of a likely collision to achieve a greater
deceleration than would otherwise be achieved for the braking demand in normal
driving conditions.

Autonomous Emergency Steering (AES) —steering that is applied automatically by
the vehicle in response to the detection of a likely collision to steer the vehicle around
the vehicle in front to avoid the collision.

Emergency Steering Support (ESS) — a system that supports the driver steering input
in response to the detection of a likely collision to alter the vehicle path and potentially
avoid a collision.

Car-to-Car Rear stationary (CCRs) — a collision in which a vehicle travels forwards
towards another stationary vehicle and the frontal structure of the vehicle strikes the
rear structure of the other.

Car-to-Car Rear moving (CCRm) — a collision in which a vehicle travels forwards
towards another vehicle that is travelling at constant speed and the frontal structure of
the vehicle strikes the rear structure of the other.

Car-to-Car Rear braking (CCRb) — a collision in which a vehicle travels forwards
towards another vehicle that is travelling at constant speed and then decelerates, and
the frontal structure of the vehicle strikes the rear structure of the other.

Car-to-Car Front Turn-Across-Path (CCFtap) — a collision in which a vehicle turns
across the path of an oncoming vehicle travelling at constant speed, and the frontal
structure of the vehicle strikes the front structure of the other.

Vehicle under test (VUT) — means the vehicle tested according to this protocol with a
pre-crash collision mitigation or avoidance system on board
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5.3

Global Vehicle Target (GVT) — means the vehicle target used in this protocol as
defined in TB025 - Global Vehicle Target specification for Euro NCAP v1.0

Vrel_test — means the relative speed between the VUT and the EVT by subtracting the
velocity of the EVT from that of the VUT at the start of test

Vimpact — means the speed at which the VUT hits the EVT

Vrel_impact — means the relative speed at which the VUT hits the EVT by subtracting the
velocity of the EVT from Vimpact at the time of collision

Criteria and Scoring
To be eligible for scoring points in AEB Car-to-Car, the AEB and/or FCW system must:

- Be operational up to speeds of at least 130 km/h, excluding stationary
targets.

- Needs to be default ON at the start of every journey and deactivation of the
system should not be possible with a momentary single push on a button.

- The audible component of the FCW system (if applicable) needs to be loud
and clear.

Additionally, for the AEB CCRs scenario (previously called AEB City) points for this
scenario are awarded only when the following preconditions are met:

- Whiplash score for the front seat is at least rated as “Good”.

- Full avoidance needs to be achieved for test speeds up to and including 20
km/h for all overlap situations, which is verified by one randomly selected
test point.

5.3.1 Assessment Criteria

For both AEB and FCW system tests, the assessment criteria used is the relative
impact speed Vrel_impact. FOr CCRb scenarios, the relative test speed is assumed equal
to the initial test speed.

Alternatively, for FCW system tests @ -50% overlap (50% for RHD vehicles) where
performance does not result in full avoidance, the manufacturer has the option to
demonstrate to ANCAP at the test laboratory that their (driver initiated) ESS system
will function to avoid the collision by steering support.

5.3.2 Car-to-Car Rear scoring

A maximum of 3.5 points is available for AEB/AES CCR. The scoring is based on
normalized scores of the AEB and FCW/AES functions, assessed in the CCRs, CCRm
and CCRb scenarios.

Forthe CCRs and CCRm scenarios, the total score for all five grid points per test speed
is calculated as a percentage of the maximum achievable score per test speed, which
is then multiplied by the points available for this test speed. It should be noted that the
100% overlap score is double counted.
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For each predicted colour the following scaling is applied to the grid point:

Green 1.000
Yellow 0.750
Orange 0.500
Brown 0.250
Red 0.000

The points available for the different CCR grid points and/or scenarios are shown in
the table below:

AEB FCW
Test speed
CCRs CCRm CCRb CCRs CCRm CCRb
10 km/h 1.000
15 km/h 2.000
20 km/h 2.000
25 km/h 2.000
30 km/h 2.000 1.000 2.000
35km/h 2.000 1.000 2.000
40 km/h 1.000 1.000 2.000
45 km/h 1.0060 1.000 2.000
50 km/h 1.000 1.000 4x 1.000 3.000 1.000 4x 1.000
55 km/h 1.000 2.000 1.000
60 km/h 1.000 1.000 1.000
65 km/h 2.000 1.000 2.000
70 km/h 2.000 1.000 2.000
75 km/h 2.000 1.000 2.000
80 km/h 2.000 1.000 2.000
TOTAL 14.000 15.000 4.000 18.000 11.000 4.000
System points 2.000 1.500

5.3.2.1 Correction factors

The data provided by the manufacturer for CCRs and CCRm is scaled using two
correction factors, one for AEB and one for FCW/AES, which are calculated based on
a number of verification tests performed. The vehicle sponsor will fund 20 verification
tests, 10 for AEB and 10 for FCW/AES where applicable. The vehicle manufacturer
has the option of sponsoring up to 10 additional verification tests for AEB and 10 for
FCW/AES.

The verification points are randomly selected grid points, distributed in line with the
predicted colour distribution (excluding red points).

The actual tested total score of the verification test points is divided by the predicted
total score of these verification test points. This is called the correction factor, which
can be lower or higher than 1.

Actual tested score

Correction Factor =
Predicted score

The correction factor is used to calculate the CCRs and CCRm scores for the AEB and
FCW/AES function scores. The final CCRs and CCRm scores for AEB and FCW/AES
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can never exceed 100% (2.0 and 1.5 points respectively) regardless of the correction
factor.

5.3.2.2 Impact speed tolerance

As test results can be variable between labs and in-house tests and/or simulations a 2
km/h tolerance to the impact speeds of the verification test is applied. The tolerance is
applied in both directions, meaning that when a tested point scores better than
predicted, but within tolerance, the predicted result is applied.

The tolerance only applies to verify whether the predicted colour of the tested
verification point is correct. When, including tolerance, the colour is not in line with the
prediction, the true colour of the test point will be determined by comparing the actual
measured impact speed with the colour band in section 5.3.2 without applying a
tolerance to the impact speed.

As an example, the accepted impact speed ranges for the 50km/h CCRs and CCRb
tests are as follows:

Prediction Impact speed range [km/h]  Accepted range [km/h]

Green 0< Vimpact < 5 0 < Vimpact< 7
Yellow 5< Vimpact <15 3 < Vimpact < 17
Orange 15 < Vimpact < 30 13 £ Vimpact < 32
Brown 30 < Vimpact <40 28 < Vimpact < 42
Red 40 < Vimpact excluded

5.3.3 Car-to-Car Front turn across path

A maximum of 2 points is available for AEB CCFtap. A normalised score is calculated
based on the number of scenarios (out of 9) where the vehicle itself avoided the
collision. This normalised score is multiplied with the available points for CCFtap.

CCFtap
Test speed
GVT @ 30 km/h GVT @ 45 km/h GVT @ 55 km/h

10 km/h 1.000 1.000 1.000
15 km/h 1.000 1.000 1.000
20 km/h 1.000 1.000 1.000
TOTAL 9.000

Scenario points 2.000

5.3.4 Human Machine Interface (HMI)
A maximum of 0.5 points is available for HMI. Points can be achieved for the following:
- Supplementary warning for the FCW system 1 point

In addition to the required audio-visual warning, a more sophisticated warning like
head-up display, belt jerk, brake jerk or any other haptic feedback is awarded when it
isissued ata TTC > 1.2s. This is only valid for cases where the AEB system is not able
to fully avoid the impact at full overlap.
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NOTE: The supplementary warning point is not applicable to AEB only systems
- Reversible pre-tensioning of the belt in the pre-crash phase 1 point

When the system detects a critical situation that can possibly lead to a crash, the belt
can already be pre-tensioned to prepare for the oncoming impact.

The normalised HMI score is calculated by dividing the points achieved by 2.
5.3.5 Total AEB Car-to-Car Score

The total score in points is the weighted sum of the CCR scores for AEB and FCW,
the CCFtap score and the HMI score as shown below.

(CCR AEB score x CCR AEB Correction factor x 2.0)
+(CCR FCW score x CCR FCW Correction factor x 1.5)

+(CCFtap score x 2.0)

+(HMI score x 0.5)
= AEB CartoCar total score

5.3.5.1 Scoring Example

AEB Car-to-Car Points Correction factor Percentage Score
CCR AEB 91.0% 1.820
CCRs 13.750 1.026 100%
CCRm 14.334 1.026 98.0%
CCRb 3.000 - 75.0%
CCR FCW 84.9% 1.274
CCRs 11.950 1.016 82.8%
CCRm 10.500 1.016 97.0%
CCRb 3.000 - 75.0%
CCFtap 5.000 55.6% 1.112
HMI 1.000 50% 0.250
TOTAL 4.456

5.4 Visualisation

The AEB Car-to-Car scores are presented separately using a coloured top view of the
scenario for the different overlap situations (where applicable); left overlap, full overlap
and right overlap. The colours used are based on the overlap scores respectively,
rounded to three decimal places.

Colour Verdict Applied to Total Score For sub Scores
Green ‘Good’ 4.501 - 6.000 points 75.0% - 100.0%
Yellow ‘Adequate’ 3.001 - 4.500 points 50.0% - 75.0%
Orange ‘Marginal’ 1.501 - 3.000 points 25.0% - 50.0%
Brown ‘Weak’ 0.001 - 1.500 points 00.0% - 25.0%
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Red

Version 9.1
February 2022

‘Poor’

0.000 points

00.0%
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6 ASSESSMENT OF LANE SUPPORT SYSTEMS

6.1

6.2

6.3

Introduction
[Not used — numbering retained for clarity]
Definitions

Emergency Lane Keeping (ELK) — default ON heading correction that is applied
automatically by the vehicle in response to the detection of the vehicle that is about to
drift beyond the edge of the road or into oncoming or overtaking traffic in the adjacent
lane.

Lane Keeping Assist (LKA) — heading correction that is applied automatically by the
vehicle in response to the detection of the vehicle that is about to drift beyond a
delineated edge line of the current travel lane.

Lane Departure Warning (LDW) — a warning that is provided automatically by the
vehicle in response to the vehicle that is about to drift beyond a delineated edge line
of the current travel lane.

Vehicle under test (VUT) — means the vehicle tested according to this protocol with a
Lane Keep Assist and/or Lane Departure Warning system.

Time To Collision (TTC) — means the remaining time before the VUT strikes the GVT,
assuming that the VUT and GVT would continue to travel with the speed it is travelling.

Lane Edge — means the inner side of the lane marking or the road edge

Distance To Lane Edge (DTLE) - means the remaining lateral distance
(perpendicular to the Lane Edge) between the Lane Edge and most outer edge of the
tyre, before the VUT crosses Lane Edge, assuming that the VUT would continue to
travel with the same lateral velocity towards it.

Criteria and Scoring

To be eligible for scoring points in Lane Support Systems, the vehicle must be
equipped with an ESC system that complies with UNECE Regulation 13H.

For any system, the driver must be able to override the intervention by the system.

6.3.1 Human Machine Interface (HMI)

A maximum of 0.50 HMI points can be achieved for one of the following:
Lane Departure Warning 0.50 points

Any LDW system that issues a haptic warning before a DTLE of
-0.2m is awarded when active at lateral velocities of at least 0.7m/s

Blind Spot Monitoring 0.50 points

The vehicle is additionally equipped with a Blind Spot Monitoring system on both sides
of the vehicle to warn the driver of other vehicles present in the blind spot
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6.3.2 Lane Keep Assist (LKA)

For LKA system tests, the assessment criteria used is the Distance to Lane Edge
(DTLE).

The limit value for DTLE for LKA tests is set to -0.3m for testing against lines, meaning
that the LKA system must not permit the VUT to cross the inner edge of the lane
marking by a distance greater than 0.3m.

The available points per test are awarded based on a pass/fail basis where all tests
within the scenario and road marking combination need to be a pass. The points
available for the different LKA scenario and road marking combinations are detailed in
the table below:

LKA Scenario Road Marking Points
Dashed Line Single lane marking 0.25
Solid Line Single lane marking 0.25
TOTAL 0.50

6.3.3 Emergency Lane Keeping (ELK)

From 2020 onwards, to be eligible for scoring points in ELK, the ELK part of the LSS
system needs to be default ON at the start of every journey and deactivation of the
system should not be possible with a momentary single push on a button.

For ELK Road Edge and Solid line tests, the assessment criteria used is the Distance
to Lane Edge (DTLE).

The limit value for DTLE for ELK Road Edge tests is set to -0.1m, meaning that the
vehicle is only allowed to have a part of the front wheel outside of the road edge.

The limit value for DTLE for ELK Solid line tests is set to -0.3m for testing against lines,
meaning that the ELK system must not permit the VUT to cross the inner edge of the
lane marking by a distance greater than 0.3m.

For ELK tests with oncoming and overtaking vehicles, the assessment criteria used is
no impact, meaning that the VUT is not allowed to contact the overtaking or oncoming
vehicle target at any time during the test.

The available points per test are awarded based on a pass/fail basis where all tests
within the scenario and road marking combination need to be a pass. The points
available for the different ELK scenario and road marking combinations are detailed in
the table below:
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ELK Scenario Road Marking Points
Road Edge Road Edge only 0.25
Dashed centreline & no line next to Road Edge 0.25
Dashed centreline & dashed line next to Road Edge 0.25
Dashed centreline & solid line next to Road Edge 0.25
Solid Line Single lane marking 0.50
Oncoming Vehicle Fully marked lanes 1.00
Overtaking Vehicle Fully marked lanes 0.50
TOTAL 3.00

6.3.4 Total LSS Score

The total score in points is the sum of the HMI score, LKA score and ELK score.

LSS Function Points
HMI Section 6.3.1 0.50
LKA Section 6.3.2 0.50
ELK Section 6.3.3 3.00
TOTAL 4.00

6.4 Visualisation

The LSS scores are presented separately using a colour for the different LSS functions;
HMI, LKA and ELK. The colours used are based on the function scores respectively,
rounded to three decimal places.

Colour Verdict Applied to Total Score For sub Scores
Green ‘Good’ 3.001 - 4.000 points 75.0% - 100.0%
Yellow ‘Adequate’ 2.001 - 3.000 points 50.0% - 75.0%
Orange ‘Marginal’ 1.001 - 2.000 points 25.0% - 50.0%
Brown ‘Weak’ 0.001 - 1.000 points 00.0% - 25.0%
Red ‘Poor’ 0.000 points 00.0%
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APPENDIX | SPEED ASSIST SYSTEMS:

Table 1 — Conditional Speed Limits

Time Condition

Time SCHOOL|
SCHOOL ZONE

ZONE
8-9%
2%-4,, @ 8-9%
SCHOOL 2% e

! DAYS SCHOOL DAYS

Table 2 - Advanced Functions

Weather Condition

Rain / | ttnn h

Wetness ane
WHEN | UNLESS
RAINING | RAINING
\HERE Y,

School Zones

Common

sign types schooL

z.-,f!:;; scHooL | [ schooL
SCHOOL DAYS ZONE ZONE
SCHOOL
ZONE
LDAYS Léé:uomlbivpg

Note: It is common for school zone signs to be of the same design, but differ
in time condition or speed limit. Specific examples of signs as well as sign
templates are included in the assessment to reward those systems capable of
determining the time and speed condition from specific signs (i.e interpreting
the text of a sign).
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Shared Zone (Local Traffic)

Shared Zone

SHARED

ZONE ' e

LOCAL

Dynamic Speed Limits / llluminated Speed Limits

Electronic
signs

Highway /
Motorway
Note: Map data capturing speed limits on highways/motorways is generally
sufficient for scoring purposes.
City Entry / Exit ‘I END
AREA @
Note: Map data capturing speed limits on for city entry and exits is generally
sufficient for scoring purposes.
Residential
zones @

Note: Map data capturing speed limits in residential zones is generally
sufficient for scoring purposes.

Temporary Speed Limits

Roadworks

WORK |ROADWORK AHEAD | (Femporany]
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