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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the

ISO/IEC Dl[ \.tiVCD, Pdl t 2 (DCC VV VV VV.iDU.Ul ;(/Idil CLtiVCD).

[SO draws gttention to the possibility that the implementation of this document may invalve t}tre1
patent(s). I$O takes no position concerning the evidence, validity or applicability of any clai

rights in regpect thereof. As of the date of publication of this document, ISO had not\received

patent(s)

ich may be required to implement this document. However, implementers are ca
this may ndt represent the latest information, which may be obtained from the patent database
www.iso.ong/patents. ISO shall not be held responsible for identifying any or all;stich patent righ

Any trade

constitute 3

For an expl
related to

Organizatig

This docum

Any feedba

name used in this document is information given for the convenience of users a
n endorsement.

hnation of the voluntary nature of standards, the meaning of ISO specific terms and

conformity assessment, as well as information about ISO's adherence to the W
n (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/for¢

use of (a)
ed patent
hotice of (a)
tioned that
available at
ts.

nd does not
pxXpressions

orld Trade
pword.html.

ent was prepared by Technical Committee ISOATC 204, Intelligent transport systems.

ting of these bodies can be found at wwiw.iso.org/members.html.

ck or questions on this document should-be directed to the user’s national standajrds body. A
complete lig
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Introduction

Existing International Standards for automated emergency braking, such as ISO 22839 or ISO 19237, are
focused on collision mitigation or avoidance at moderate vehicle speeds in the forward direction, typically
using front sensors such as radar. The implementation and utilization of additional perception sensors (i.e.
around the entire vehicle) creates the possibility of advanced collision mitigation and avoidance systems
covering the whole area surrounding the vehicle.

Low-speed collisions during parking and especially during reversing manoeuvres represent a high share of
road traffic accidents, including both accidents with material damage leading to high monetary expenses, ]
and accidents leading to injuries or even fatalities of human road users. This document addresses such
collisions.

© IS0 2024 - All rights reserved
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Intelligent transport systems — Automated braking during
low-speed manoeuvring (ABLS) — Requirements and test
procedures

1 Scope

This docum
below 2,8 ny
road users
collisions m
directions d

Automated
motion of t
evaluated s
activateab

The docum

The human
application
within the

This docun]
this docum

2 Norm

The followi
requiremen

ent provides minimum requirements and test procedures for automated braking
1/s (10 km/h) with the specific aim of avoiding or mitigating collisions with pedest
e.g. vehicles) and stationary objects, including infrastructure elements (e.g. walls, pil
ainly occur during reversing manoeuvres, but this document also addresses collisi
uring low-speed manoeuvring.

braking during low-speed manoeuvring (ABLS) requires information about the p

it velocities
rians, other
lars). These
ns in other

osition and

he object, the motion of the subject vehicle, and the driver actions. It then determines if the

jtuation represents a collision risk. If an imminent collision riskiexists, ABLS will au
Fake action to avoid or at least mitigate the collision.

ent does not define test objects, but refers to the ISO 19206 Series for test objects to b

driver is assumed to perform or at least supervisé&all driving manoeuvres becaus;
is restricted to support only systems of SAE Leyél0 - 2. Evasive steering manoeuy
cope of this document.

ent applies to light vehicleslZ] only. Vehicles“equipped with trailers are not within {
bnt.
ative references

hg documents are referred telin the text in such a way that some or all of their content
ts of this document. For.dated references, only the edition cited applies. For undated

the latest edlition of the referenced decument (including any amendments) applies.

[SO 17386,
requiremen

ISO 19206-
assessment

ISO 20900:

ntelligent transportsystems — Manoeuvring aids for low-speed operation (MALSO) — |
s and test procedures

D, Road vehicles — Test devices for target vehicles, vulnerable road users and other
bf activeSafety functions — Part 2: Requirements for pedestrian targets

023, Intelligent transport systems — Partially-automated parking systems (PAPS) — §

requiremen

tomatically
e used.
e the ABLS

'res are not

he scope of

constitutes
references,

Performance

objects, for

Performance

sand test procedures

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 17386, ISO 19206-2, ISO 20900
and the following apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/

© IS0 2024 - All rights reserved
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ABLS function
function capable of reducing the velocity of the vehicle to avoid or mitigate a collision during low-speed
manoeuvring

3.2

ABLS types
types A to C which are related to the automation level of the driving function supported by ABLS

3.3

low-speed manoeuvring

LSM

driving manoeuvre of a vehicle at a velocity < 2,8 m/s (10 km/h) mainly intended to park the subject vehicle

Note 1 to enf
a traffic jam
speed mano¢

34
vulnerable
VRU
human such

3.5
subject vel
SV
vehicle und

3.6

parked vel
PV

static vehic
path

3.7

manual dr
manoeuvre
correspond

3.8
assisted p4
APS

system whi
and which ¢

Note 1 to ent

3.9

where the velocity can potentially drop temporarily below 2,8 m/s (10 km/h) is not consig
uvring.

road user

as a pedestrian or cyclist, independent of age and size

licle

br test in which ABLS is implemented

icle

e that represents the boundary of an adjacéent parking space or the obstacle within

ving
where the driver is in conttol ‘of longitudinal and lateral movement of the vehicle
5 to SAE Level 0 (no automation)

rking system

Ch supports the driver during parking by controlling the lateral movement/steering o
orresponds.to SAE Level 1 (Driver Assistance)

ry: SeedS0"16787 for further information on APS.

partially at
PAPS

ry: Within the context of this document, continuous forward driving (e.g. in congested situal:ions such as

ered as low-

the driving

and which

f the vehicle

gcsvstem

itumated parkin
e

system which supports the driver during parking by controlling both the longitudinal and lateral movement
of the vehicle and which corresponds to SAE Level 2 (Partial Automation)

Note 1 to entry: See ISO 20900 for further information on PAPS.

3.10
parking
parking in

manoeuvring into a parking space

© IS0 2024 - All rights reserved
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manoeuvring out of a parking space

3.12
object

item representing any kind of thing or creature

3.13
obstacle

object in or close to the driving path of the subject vehicle (SV) which is deemed to be collision-relevant

Note 1 to ent,

- All vulnerable road users are considered.as collision-relevant ocbstacles ifthev are in orcl
4 4

se to the SV

driving path

Note 2 to en

damages to fhe SV within the situation of a collision.

3.14
toddler tar
TT

test device

4 Basic

The ABLS f]
collision is
initiates br

ABLS continues the braking until the vehicle comes to afull stop.

This docum

regardless ¢f the specific braking method. Evasive steering intervention to avoid a collision is not

within this

4.1 Oper

The ABLS fynction shall be active diring LSM [manoeuvring at or under 2,8 m/s (10 km/h)] regai

applied steg

the ABLS fiinction shall no lehger be active. The ABLS function may only be activated if an L

detected. It
ABLS shall

The ABLS
determine ¢
an unintent

ry: It is assumed that an obstacle can either be damaged by the SV or has a certain size’whi

get

representing a two-year-old toddler according to ISO/TS 19206-9;—1), used for testir

system functionality

unction shall avoid or mitigate a collision during low-“speed manoeuvring (LSM). T
determined based on the detection of objects. If<necessary, the ABLS function ay
king to avoid or to mitigate a collision. If the driver does not intervene to override t

ent concerns the achievement of collisien avoidance via deceleration of the subject

document.

ating conditions

ring angle. If the vehicle velocity exceeds the upper limit, v, 41, specified by the ms

is the responsibility of the manufacturer to identify criteria for an LSM event.
lways be automatically activated without driver initiation.

functiensmay be deactivated by the driver. It is the responsibility of the manu
procedure for deactivation of the function. However, the procedure shall be designe
iohal deactivation of ABLS function.

ch can cause

g ABLS

he risk of a
tomatically
he function,

ehicle (SV)
considered

rdless of the
inufacturer,
SM event is

facturer to
1 to prevent

It shall be possible for the driver to override the ABLS function at any time. The specific detection and
realization of an intended driver overriding intervention is not defined within this document and is left to
the manufacturer’s discretion.

The state transition of the ABLS function is shown in Figure 1.

The vehicle operator’s handbook (owner’s manual) should include an advisory note that clearly indicates the
system availability conditions.

1) Under preparation. Stage at the time of publication: [SO/AWI TS 19206-9:2023.

© IS0 2024 - All rights reserved
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4.2 C(Class
4.2.1 ABI

4211 G

ABLS is clasg
ABLS funct

4212 T
ABLS type 4

vehicle is under the control of the driver. This type ofithanoeuvring control corresponds to SAE I

4213 T

ABLS type
movement
automation|

4214 T

ABLS type
lateral mov|
control cor
ISO 20900.

ISO 4273:2024(en)

Vehicle power on

ABLS standby
Activation by driver Deactivation by driver
and or
vsy v>v

standby
and

no driver override

standby
or

driver override

and or
manufacturer-specific manufacturer-specific
conditions conditions

A

ABLS inactive

Figure 1 — State transition diagram of the ABLS function

ification of ABLS
LS types

pneral

sified into three types based on how the vehicle is being ¢ontrolled prior to the actiy
on.

ype A — manual driving mode

\ is active during the manual driving of the vehicle. The longitudinal and lateral movg

ype B — assisted parking mode

B is active when an SAE LevelM1 parking automation system is engaged. The |
s controlled by the driver..The lateral motion control is provided by the SAE Levsd
system and may be implémented in accordance with ISO 16787, for example.

ype C — partially-autemated parking mode

C is active when anh SAE Level 2 parking automation system is engaged. Both longi
ement are provided by the SAE Level 2 parking automation system. This type of m
responds-te~SAE Level 2 parking automation and may be implemented in accor

4.2.2 Pellformance classification

ation of the

ment of the
Level 0.

ongitudinal
1 1 parking

fudinal and

anoeuvring
dance with

4.2.2.1 General

The following ABLS performance classifications reflect the diversity of performance levels. Each ABLS type
is split into the classes "base" and "enhanced", which represent a base performance that a driver can expect
from all ABLS functions and an enhanced performance.

4.2.2.2 Class "base"

The performance class "base" represents the minimum requirements for ensuring a basic ABLS performance
level for all three types (A, B, and C). The class "base" mainly aims to prevent collisions with stationary

objects.

© IS0 2024 - All rights reserved

4


https://standardsiso.com/api/?name=cdc9226722571cf09173cf6919f32744

ISO 4273:2024(en)

The type "class A base" only covers reverse driving and is separated into “object” and “pedestrian” variants
reflecting the diversity of state-of-the-art systems in the market. The scope of the “object” variant is to avoid
or mitigate collisions with static obstacles such as poles and vehicles. The scope of the “pedestrian” variant is
to avoid or mitigate collisions with stationary pedestrians. A combination of these two variants is possible.

4.2.2.3 Class "enhanced"

The performance class "enhanced" provides additional characteristics which lead to an improved collision
avoidance performance in other LSM conditions. In addition to the base performance, the class "enhanced"
includes an improved collision avoidance performance for moving objects in all movement directions of the
LSM system in use, for example (see Table 1).

4.2.3 ABLSclassification gverview

Based on the types and performance classes of ABLS, different combinations of system: cha

racteristics

are possibl¢ reflecting the range of system use cases. An overview of these use cases is showr in Table 1.
More detailed performance requirements are described in Clause 6. The test requinéments inf 6.6 for the
minimal pefformance of all types and classes are derived from the use cases in Tablé]l and the plerformance
requiremerits in Clause 5.
Different kinds of ABLS systems may be implemented within one vehicle, For' example, an ABLS type Al
pedestrian for manual driving and an ABLS type C2 for partially-automated-parking may be available within
one vehicle
NOTE The class "enhanced" always includes all performance requirements of the class base.
The vehiclefuser’s manual (owner’s manual) should include an advisory note that clearly indicates what kind
of ABLS sysftem is implemented, including the driver’s responsibility and limitations of the system.
Table 1 — ABLS classification overview
Type Class Variant Objects addreéssed Object movement Moving dirjection

Al base object objects stationary reverge

Al base pedestrian pedestrian stationary reverge

A2 enhanced n.a. objects+pedestrian stationary+moving reverse+forward

B1 base n.a. objects+pedestrian stationary design sp¢gcific?

B2 enhanced n.a. objects+pedestrian stationary+moving design spgcific?

Cc1 base n.d. objects+pedestrian stationary design sp¢cific?

C2 enhanced 11.a. objects+pedestrian stationary+moving design spgcific?
a  Directio1 of movement depends on the design of the LSM function supported by ABLS.
n.a. = non-applicable

4.3 Pring

riple of operation

4.3.1 General

The OEDR (object and event detection and response) of ABLS contains the following elements for performing
the vehicle manoeuvre:

— object detection;

brake a

situation evaluation;

ctivation.

© IS0 2024 - All rights reserved

5


https://standardsiso.com/api/?name=cdc9226722571cf09173cf6919f32744

ISO 4273:2024(en)

4.3.2 Object detection

ABLS functions use surround sensors to detect objects around the SV as well as their position and velocity
relative to the SV. This document does not endorse or prescribe any sensor technology. Therefore, the
sensing technology utilized is not specified.

4.3.3 Situation evaluation

Based on the information provided by object detection, the ABLS function "situation evaluation" evaluates
the risk of an imminent collision with the object within the driving path. The situation evaluation also
decides whether or not the SV can overrun the object (for example, in the case of a speedbump) without
damaging the SV or harming the object. If the object is considered as collision-relevant, the situation
evaluation triggers a braking activation.

4.3.4 Bra

king activation

Based on the results of the situation evaluation, the braking activation executes a déeeleratia

to avoid th

b collision. ABLS brakes, bringing the vehicle to a complete standstill;jand keeps

stationary @intil the driver authorizes the deactivation of the ABLS function or ABLS automatica

it (see 5.4).

4.4
The ABLS f

to the braki
required, th

The driver i
acoustical g

5 Funct

5.1 Gene

The ABLS f
injuries of |

to detect al
the vehicle

5.2 Situa

Infor

mation to the driver

inction warns the driver about a potential collision via@nacoustical and/or visual
ng intervention to gain the driver’s attention. In situatiens where a prompt braking
e alert signal may be provided in parallel to the brake-activation.

s immediately informed about each ABLS brakingactivation conducted via a visual a
r haptic signal where the brake jerk may be recognized as a haptic signal.

on and performance requirements for ABLS

ral

unction is intended to avoeid-or mitigate collisions during LSM, thereby avoiding o}
umans and any kind property damages. Due to technical system limitations it is no
| objects under all environmental conditions. It is recommended to include an advij
bperator’s handboaek-(owner’s manual) that clearly indicates the system limitation.

tions addressed

ABLS shall be active@ccording to the conditions in 4.1 during LSM SAE Level O (type A, manual ma

LSM SAE Le

Depending
These may

vel 1.(type B, assisted parking) or LSM SAE Level 2 (type C, partially-automated parl

ph-the specific functionality offered by the manufacturer, ABLS addresses differen

n of the SV
the vehicle
lly requests

signal prior
ictivation is

nd either an

" mitigating
F achievable
ory note in

noeuvring),
King).

[ situations.

Iiciude foltowing exampies.

Type of parking space:

— parallel

— perpen

— garage

parking limited by vehicles or ground markings;
dicular parking limited by vehicles or ground markings;

parking.

Type of manoeuvre:

— enterin

— leaving

g the parking space (parking in, forward/backward);
the parking space (parking out, forward/backward).
© IS0 2024 - All rights reserved
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Driver position (for L2 systems only, e.g. PAPS):

driver in the driver seat;

— driver outside the vehicle in near range (remote parking).

5.3 Perception requirements

The system shall detect collision relevant objects in or close to the driving path according to the requirements
of the different classes in Table 1. Addressed obstacles are:

— stationary pedestrians;

static o

jects (e g parked vehicle, road signs walls, pillars);

slow-m

pving obstacles up to 1,4 m/s (5 km/h) (e.g. walking pedestrians).

The ABLS fiinction is not required to (but may optionally) address situations with objects.such g

— fast-ma

objects

NOTE
and the

overha

5.4 Vehig

In situation|
the vehicle

ving objects above 1,4 m/s (5 km/h) (e.g. moving cyclists, motorbikes, ather vehicles

As the relevance of collision depends on the characteristics (e.g. shape, material, height)
object, this document does not provide a specific definition.

ging objects which have no contact point with the ground in the driving path.

‘le motion control requirements

s according to 5.2 and 5.3, the vehicle motion.control (VMC) requests a brake activat
to standstill to avoid or mitigate a collision“vith the obstacle. ABLS may activate 4

point in timle that ensures a safety distance to the object at standstill. The definition of the safety

left to the d

After the vd
the vehicle
or until the
when anoth
the driver.
automaticr

5.5 Func

Based on th
Figure 2.

iscretion of the original equipment manufacturer (OEM).

intil the driver authorizes the rel€ase of the hold (for example, by pushing the acceler]
function releases the standstill automatically in the case that a collision is no longer i
er OEM-defined condition is reached. In case of automatic release, it is recommende
['he releasing action such’as acceleration by the driver and the information messag
elease are not defined-within this document and are left to the manufacturer’s discrg

tion flow

e information in the previous subclauses, the function flow of the ABLS function is ¢

which are not collision-relevant for specific vehicles (e.g. curb stomes;stones, bottles|;

4

)

f the vehicle

ion to bring
t an earlier
r distance is

hicle comes to standstill, the VMC shall continue to hold the brakes to avoid further miovement of

ator pedal),
[mminent or
d to inform
e in case of
tion.

lescribed in

© IS0 2024 - All rights reserved
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Start-up

V>V

#I Inactive |<—
standby

vy
standby or
[and manoeuvering event detected (optional)]| end of manoeuvering detected

v
—>| Standby [

Object not
collision- | Object detected |

revievant

- < Warning to driver
4' Object on course |—> >
(optional)
Collision-

Driver relevant
override

Inf tiono.dri
4| Activate braking |—> n o?rrrtzrigztoory)r tver

Driver or
automatic release

—| Standstill and hold |

Figure 2 — Function flow of the’/ABLS function

‘mance test requirements

ral

specifies the minimum requirements for performance testing of the ABLS fu
e tests and criteria are separated for the different ABLS types and classes.

ronmental conditions

The envirogmental conditions during the tests shall fulfil the following criteria.

The wi

Temper
5°Cor

nd speed dees not exceed 5 m/s during testing.

hbove 30 °C. However, if the system fails, the test is repeated under the conditions spe

to prov|

e Conformance.)

nction. The

ature during testing is between 5 °C and 30 °C. (The performance test can be condyicted below

rified above

Non-precipitating conditions (not raining, sleeting, snowing, etc.).

Testing is conducted on a flat, dry, smooth, uniform and paved surface.

The surface is free of any elements such as drainages or rails and irregularities such as dips or large

cracks.

Any kind of elevated objects (e.g. walls, auxiliary test equipment, and other non-test objects) are
removed from the test area in order to eliminate interference caused by their reflections (sonic and/or
electromagnetic).

The minimum illuminance is 2 000 Ix.

© IS0 2024 - All rights reserved
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Sensors used for object detection are cleaned prior to testing.

6.3 Boundary of parking space
The parking space shall be bounded by parked vehicles (PVs) which are typical high-volume

production

passenger cars of a similar size to the subject vehicle (SV). Either a real or a surrogate vehicle can be used as

the PV.

6.4 Test object

For ABLS performance testing with VRUs and other road users, objects are utilized accor

ding to the

ISO 19206 series. As an object representing the infrastructural objects, this document applies a pole as

defined in ISO17386

VRUs shall
most vulnel
parking, a t
document.
the outerm

oddler target (TT) with a height of 0,80 m as defined in ISO 19206 serigs‘will be
[he reference point for the position is the H-point as defined in 1S019206-2:2018, A
bst point of the respective arm (see Figure 3).

6.5 Gendral test criteria

The criterig
of the obst3
contact"” oc

n “no-contact” is defined, specifying that the distance betw€en any part of the SV a

The test ru

to maintain the same conditions as far as possible. If the'first n runs were successful, then the
test runs can be stopped.

be represented by a child pedestrian target as defined in ISO 19206-2. As a toddler i
rable objects within low-speed scenarios, particularly due to the high risk of low visik

icle is greater than 0 m throughout the test procedure{The test run is rated as pa
furred during the test manoeuvre. If the distance is 0 niy.the test run is rated as faileg

criterion “n out of m” is defined so that n test rung’in a continuous sequence of m tes
be completéd with the result “no-contact”. The sequence shallbe performed without an interrupt

s one of the
ility during
ised in this
nnex A, and

ind any part
ssed if "no-
.

t runs shall
ion in order
sequence of

It shall be gnsured that the stationary obstacles are stable during the testing, so that the obstalcle or parts

of the obstacle are not moving towards or away from the vehicle, in order to avoid contact h
obstacle and the SV caused by the movemént of the obstacle (e.g. “toppling”). Dynamic obstag

moving VRU shall not move significantly to,any other direction than that intended. If the test ru
performed forrectly, it shall be repeatéd.

6.6 Test procedure and criteria

6.6.1 Overview

In this claufe, performaiice test procedures and passing criteria for ABLS are described. The p
test procedjires areseparated according to the base and enhanced ABLS classification.

As the ABL} funiction may be activated according to a defined condition as described in 4.1, th
procedure foractivation shall be carried out before starting the test manoeuvre.

etween the
les like the
In cannot be

erformance

£ necessary

A tolerance of £0,05 m shall be met for all stationary object positions that are used througho

procedures. For moving objects, a tolerance of +0,1 m is allowed.
6.6.2 Performance test for type A

6.6.2.1 Overview

As type A addresses manually-driven manoeuvres, the test driver is in control of longitudinal

ut the test

and lateral

control inputs to the vehicle. It is the driver’s task to maintain the requested velocity and to keep the vehicle

on the requested trajectory during the manoeuvre.
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The performance test of type A is completed if one of the following conditions is fulfilled.

a) ABLS stops the movement of the vehicle.

b) TheSV

collides with the obstacle.

During the test procedure, the velocity of the vehicle shall be recorded with a resolution of at least 0,05 m/s.

The driver shall control the velocity and the trajectory. No other activities of the driver shall be necessary.
The driver shall not intervene to prevent a collision with the obstacle. An intervention of the driver (e.g.
braking) is only allowed if a collision has occurred and the driver is attempting to prevent further damage to
the obstacle. If the driver intervenes to prevent a contact at any time before the collision occurred, the test is

rated invali

d and shall be repeated.

6.6.2.2 T

6.6.2.2.1

During the
driving pat

6.6.2.2.2
For the clas
For class “T]

The obstacl
path, as shg

Annex A, annd the outermost point of the respective arm.ilt is left to the tester’s discretion to o

object posit]

For position 25 %, the gaze of the TT shall be direeted to the middle of the driving path (see Fi

position 50

bst procedure type A base (A1)

General

manoeuvre, the vehicle is reversing with a straight trajectory towards thelobstacle lo
. The obstacles used are stationary.

Stationary pole and pedestrian
5 "Type A2 object”, the obstacle “pole” (see 6.4) is used.
ype Al pedestrian”, the obstacle "TT" (toddler target; see 6.4) is used.

e is located in a lateral position x =25 % and x = 50 %in relation to the SV width within
wn in Figure 4. The reference point for the position is the H-point as defined in ISO19

ion to the left or right side of the vehicle.

% the gaze is left to the tester’s discretion.

Key

cated in the

the driving
06-2:2018,
rientate the

sure 3). For

pult J

a

Direction of gaze.

Figure 3 — Positioning of pedestrian (example position 25 %)

The vehicle shall approach the obstacle with a constant reversing velocity of 1,11 m/s (4 km/h) with a
tolerance of +0,28 m/s (+1 km/h). This velocity shall be reached and maintained steady at least 3 m in front
of the obstacle (Figure 4: distance 7). The distance used to accelerate and stabilize the velocity before the
final phase of 3 m is left to the tester’s discretion.
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Key
SV
outline pf SV without mirrors

positionl where steady velocity is reached

object ppsition

object plpsition, x = 25 % in relation to the SV width
object pjpsition, x = 50 % in relation to the SV width

N O U1 W N

distancq (= 3 m) to object/pedestrian from the point where steady velocity is reached

Figure 4 — Definition for backwards driving manoeuvre with object or pedestrian

6.6.2.2.3 |Overlapping vehicle

For the clasp “Type A1 object”, a PV test target is used as an obstacle to test the ABLS function. It i$ positioned
with an ovgrlap of 40 cm, as shown in Figure 5, facing with"the rear end to the SV. The PV's p¢sition with
respect to the SV (left or right side) is left to the tester’s@discretion. All other conditions of the tesft procedure
are used as|described in the previous subclauses.

3 4 5

Key

NY%
PV
outline of SV without mirrors

position where steady velocity is reached

rear-end of PV

PV-SV overlap (= 0,4 m)

distance (= 3 m) to PV from the point where steady velocity is reached

N O U W N

Figure 5 — Definition for backwards driving manoeuvre with PV
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Each of the test runs shall be repeated three times with pole and vehicle. Test with pedestrians shall be
repeated five times. Overall, the test procedure of ABLS classification A1l consists of the following test runs.

— Type Al object: pole position 25 % and 50 % of the SV width.

— Type Al object: vehicle overlap.

— Type Al pedestrian: TT position 25 % and 50 % of the SV width.

6.6.2.3 Test criteria type A base (A1)

Each test run is rated according to 6.5. Based on the results of the test runs, the overall rating for type Al is
defined according to Table 2. Tests should only be performed for the corresponding class.

6.6.24 T

6.6.2.4.1

For type A
compared t
in addition,

6.6.2.4.2

For the dyr
which is mg

The vehicle
+0,28 m/s (|

Table 2 — Test criteria for type Al

Type Test specification Pass criteria
A1 object Pole 25 % 2 out of 3 passed
A1 object Pole 50 % 2 out of 3 passed
A1l pedestrian TT 25 % 4 out of 5 passed
A1l pedestrian TT 50 % 4 out of 5 passed
A1 object Vehicle 40 cm 2 out of 3 passed

pst procedure type A enhanced (A2)

General

bnhanced, additional test procedures are required as the performance requirement
b type A base. The test procedure A2 includes’all of the tests necessary for test proce
curve driving, forward manoeuvring and utilization of a dynamic VRU object.

Dynamic toddler target

amic TT test procedure, thewvehicle is reversing with a straight trajectory toward
ving into the driving pathrofithe vehicle.

shall approach the ebhstacle with a constant reversing velocity of 8 km/h with a
+1 km/h). This velatity shall be reached and kept steady at least 5 m in front of the o

acceleration phase is left to the tester’s discretion.

The TT isu

bed as the test-object. It is moved on an orthogonal trajectory to the SV driving path

Figure 6 with a velgeity of 1,4 m/s (5 km/h) with a tolerance of +0,14 m/s (+0,5 km/h). The st

on the left g

movement ¢f the\wehicle, so that the intended collision point without ABLS activation is at the nj

vehicle. Thq

r rightsidé of the SV is left to the tester’s discretion. The movement shall be synchro

starting point of the object shall be at least 1 m outside the driving path.

5 are higher
lure A1 and

5 the object

olerance of
bstacle. The

ns shown in
irting point
hized to the
iddle of the
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Key

1 SV

2

3  position
4  distance
5  starting
6  position
7  trajecto
8  distancsg
6.6.2.4.3

For this tes

The SV sta

as shown i Figure 7. The steering wheel shall be turhed to the maximum possible angle and

position. TH
shall try to
positioned

for steady velocity

to starting point of TT from 2 (= 1 m)
point of TT

of collision

'y of TT

(= 5 m) to object for steady velocity

Figure 6 — Definition of dynamic VRU manoeuvre

Backward curve driving

procedure the SV approaches the object along aurved trajectory while moving bad

e vehicle shall move backward with a velocity of 0,6 m/s - 0,8 m/s (2 km/h - 3 km/h)
keep the velocity as constant as possible within the limits. The pole is used as a tesf]
o that the collision point would pe'in the middle of the driving path.

kwards.

ts at an orthogonal position in relation tdZthe SV orientation at the intended collision point

kept in this
. The driver
object. It is

Key
Sv
2 starting

90° /

position of SV

3  position of object

Figure 7 — Definition of backward curve manoeuvre
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A recommended procedure for performing the preparation of the test is described in Annex A.

The driver shall control the velocity (gas/brake pedal and gear). The steering wheel shall be kept in the
position of maximal angle. No other activities of the driver shall be necessary.

6.6.2.4.4 Forward curve driving

During this manoeuvre, the vehicle approaches the obstacle along a curved trajectory while moving forward.

The SV starts at an orthogonal position in relation to the SV orientation at the intended collision point
as shown in Figure 8. The steering wheel shall be turned to the maximum possible angle and kept in this
position. The vehicle shall move forward with a velocity of 0,6 m/s - 0,8 m/s (2 km/h - 3 km/h). The driver
shall try to keep the velocity as constant as possible within the limits.

The pole is fised as the test object. It is positioned so that the intended collision point is at a position of 80 %
of the vehicle width (see 6.6.2.2.2 for position definition) on the outside of the curve.

For left-hatlded and right-handed vehicles, the curve direction shall be adapted, so thabthe pogition of the
obstacle is ¢n the opposite side to the driver seat (outside of the curve).

Key

Y
2 starting|position of SV
3  positior] of object

Figure B —< Definition of forward curve driving (case of left-hand-side steering wheel vehicle)

A recommended procedure for performing the preparation of the test is described in Annex A.

The driver shall control the velocity (gas/brake pedal and gear). The steering wheel shall be kept in the
position of maximal angle. No other activities shall be necessary for the driver.

6.6.2.5 Test criteria type A enhanced (A2)

Each test run is rated according to 6.5. Based on the results of the test runs, the overall rating for type A2 is
defined according to Table 3.
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Table 3 — Test criteria for type A2

Test specification Pass criteria

Test result type Al
Dynamic VRU

Backward curve driving

passed

4 out of 5 passed

2 out of 3 passed

Forward curve driving 2 out of 3 passed

6.6.3 Performance test for type B

6.6.3.1 General

The ABLS type B system addresses LSM SAE Level 1, such as assisted parking systems (APS) suy
driver duripg parking manoeuvres.

For type B

paralle
— perpen
The parking

The parkin

erformance testing, the typical standard parking scenarios offered by a spéeific AP§
parking space - parking back in manoeuvre;

icular parking space - parking back in manoeuvre.

r space dimensions shall be as defined in ISO 20900:2023, 5.1.

b manoeuvres shall be selected according to the parking)seenarios of the vehicle. A

that are ofﬂe

of perform

manoeuvre
The perfory
a) the AP{
b) theSV

c) the AP{
d) the APS

Condition c
SV passes t

During the
(3 km/h +
preventa c
has occurrg
to prevent
The velocity

ng a subset of the above-mentioned manoeuvres, thetest procedure shall be reduc
5 (e.g. only parallel parking space).

hance test of type B is completed if one of the following conditions is fulfilled:
function completes or aborts the parking‘manoeuvre indicated via a message to the
rollides with the obstacle;
function does not offer the parking space to the driver after the parking space seard
function does not allow th&activation of the parking manoeuvre after the parking sj

is only applicable for manoeuvres where the object is placed at the intended positio
e parking spot to search and identify a suitable parking space.

Lest proceduresthe velocity shall be controlled by the driver in the range of 0,83 m/s
I km/h). Nofother activities of the driver shall be necessary. The driver shall not i
bllision withrthe object. An intervention of the driver (e.g. braking) is only allowed 1§
d and the.driver is attempting to prevent further damage to the obstacle. If the drive
ontact-at any time before the collision occurred, the test is rated invalid and shall &
 shall'be recorded with a resolution of at least 0,05 m/s.

porting the

are tested:

11 functions

red by the vehicle and are listed in this subclause shall be tested. If the APS is gnly capable

ed to these

driver;

h;
bace search.

N before the

+0,28 m/s
ntervene to
f a collision
" intervenes
e repeated.

6.6.3.2 Test procedure type B base (B1)

For type B base, the same test manoeuvres shall be performed as those described in 6.6.4.1 (type C1 for
entering the parking space). Leaving manoeuvres are not addressed as they are not typical manoeuvres for
APS systems. For type B1 performance testing, the following scenarios are used:

— enterin

— enterin

g a parallel parking space with stationary pole and TT;

g a perpendicular parking space with stationary pole and TT.
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6.6.3.3 Test criteria type B base (B1)

Each test run is rated according to 6.5. Based on the results of the test runs, the overall rating for type B1 is
defined according to Table 4.

Table 4 — Test criteria for type B1

Test specification Pass criteria
Parallel parking pole 2 out of 3 passed
Parallel parking TT 4 out of 5 passed
Perpendicular parking pole 2 out of 3 passed
Perpendicular parking TT 4 out of 5 passed

6.6.3.4 Test procedure type B enhanced (B2)

For type B|enhanced, the same test manoeuvres shall be performed as described inf6.6.4.3 (type C1 for
entering the parking space). Leaving manoeuvres are not addressed as these are nottypical marjoeuvres for
APS systems. For type B2 performance testing the following scenario is used:

— enterinig a parallel parking space with dynamic TT.

6.6.3.5 Test criteria type B enhanced (B2)

Each test ryn is rated according to 6.5. Based on the results of thetest runs, the overall rating fgr type B2 is
defined accprding to Table 5.

Table 5 — Test criteria.for type B2

Test specification Pass criteria
Test result type B1 passed
Parallel parking dynamidTT 4 out of 5 passed

6.6.4 Perfformance test for type C

As type C pddresses LSM SAE Level 2 (e.g. partially-automated parking manoeuvres), longifudinal and
lateral movements are controlled by fhe vehicle.

For type C performance testing;the following parking scenarios are being used:
— paralle| parking spacé.> parking manoeuvre;
— perpengdicular parKing space - parking manoeuvre;

— perpenficularparking space - leaving manoeuvre.

The parking space dimensions shall be as defined in ISO 20900:2023, 5.1.

The parking and leaving manoeuvres shall be selected according to the parking scenarios of the vehicle. All
functions that are offered by the vehicle and are listed in this subclause shall be tested.

If the PAPS is only capable of performing a subset of the above-mentioned manoeuvres, the test procedure
shall be reduced to these manoeuvres.

The performance test of type C is completed if one of the following conditions is fulfilled:
a) the PAPS function completes or aborts the parking manoeuvre indicated via a message to the driver;
b) the SV collides with the obstacle;

c¢) the PAPS function does not offer the parking space to the driver after the parking space search;
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d) the PAPS function does not allow the activation of the parking/leaving manoeuvre after the parking
space search;

e) the PAPS function stopped the movement of the vehicle and does not continue for a time period of
180 s, without any message to the driver. In this case, the test run is rated as not completed and shall be
repeated.

Condition c) is only applicable for manoeuvres where the obstacle is placed at the intended position before
the SV passes the parking spot to search and identify a suitable parking space.

During the test procedure, the velocity of the vehicle shall be recorded with a resolution of at least 0,05 m/s.

After activating the parking manoeuvre, the driver shall not intervene at any time and especially not to
prevent a collision with the obstacle. An intervention of the driver (e.g. braking) is only allowed if a collision
has occurrdd and the driver is attempting to prevent further damage to the obstacle. If the drivef intervenes
to prevent a contact at any time before the collision actually occurs, the test is rated invalid dnd shall be
repeated.

6.6.4.1 Testprocedure type C base (C1)

6.6.4.1.1 [Parking manoeuvre with stationary obstacle

The pole anjd TT are used as obstacles for these performance tests. The pesition of both obstadles is in the
centre of the parking space as shown in Figure 9 and Figure 10. The pole'is put in place before tHe SV passes
by the parKing space in search of a parking spot. The TT is placed‘after passing by the parking space, but
before actijating the parking manoeuvre.

~
)
<

NY
PV
centre ljne of PVs

left outljne of PV withoutunirrors

distancg of objectto'\ffont PV (= %2 length of distance between PVs)
gaze of the TT

positior] of ebject

length of parking space according to ISO 20900:2023, 5.1

O N O Ul D W N

Figure 9 — Definition of parallel parking manoeuvre C1
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6.6.4.1.2

In addition
for these p¢
behind the

Key
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Sv
PV
position
gaze of {

of object ™

he TT %O

AS
Figure 10 — Definition of perpendicular parkinznéloeuvre Cc1

O

Leaving manoeuvre with stationary obstacle \§\Q

o the parking manoeuvre, the leaving manoeuvre istested. The pole and TT are used
brformance tests. Both objects shall be positioﬁ@‘ at 50 % of the SV and at a distay
PV as shown in Figure 11. The objects shall b@e&}ositioned before activating the mano

hs obstacles
ice of 1,5 m
buvre.

Sv
PV

distance of object from the front end of the PVs

position of object

centreline of SV

gaze of TT

Figure 11 — Definition of perpendicular leaving manoeuvre C1
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