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Foreword

ISO (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.
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Introduction

IS0 20900:2019(E)

Partially Automated Parking Systems (PAPS) perform parking manoeuvres controlling both
longitudinal and lateral movement of the vehicle to mitigate the driver’s burden. Information about
the intended parking space should be available by on-board sensors and potentially from external
infrastructural information sources prior to starting the system operation to determine the strategic

path to follow.

The system consists of driver command input device(s) and non-contact sensors to acquire external
information. In addition, the system consists of automatic control of propulsion, brake, transmission
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tolerpnces without the driver’s direct manipulations.

A thman machine interface (HMI) provides system information to the driver. The, Syst

is in

tiated by a driver command. The system monitors the vicinity of the vehiele to dete

hazafds. The vehicle behaviour and safety conditions are supervised by the driver.

The driver is able to cancel / halt the system operation at any time necessary.
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INTERNATIONAL STANDARD ISO 20900:2019(E)

Intelligent transport systems — Partially automated
parking systems (PAPS) — Performance requirements and
test procedures

1 Scope

This{document addresses light vehicles[l], e.g. passenger cars, pick-up trucks, light vans and sport
utilitly vehicles (motorcycles excluded), equipped with partially automated parking systems (PAPS).

This|document establishes minimum functionality requirements that the drivet“can expect and the
manyfacturer needs to take into account.

Posslble system configuration includes the following two types:
— Type 1: System supervised by the conventional driver located in the-driver’s seat;

— Type 2: System supervised by the remote driver (present withiii or outside the vehicl¢) that is not
ecessarily located in the driver’s seat. The vehicle remain$ in'the line of sight of the rejmote driver.

For both types, minimum requirements and conditions ofisafety, system performance and function
including HMI information content and description of systém operating states are addressdd.

The fequirements include the driver who supervisesthe safety throughout the system marfoeuvres.

Systém test requirements are also addressed including test criteria, method, and conditions.

2 Normative references

Therg are no normative references in this document.

3 Terms and definitions
For the purposes of this-document, the following terms and definitions apply.
ISO gnd [EC maintdinterminological databases for use in standardization at the following gddresses:

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

— IEC Eleetropedia: available at http://www.electropedia.org/

3.1
partially automated parking system

PAPS

system capable of measuring the dimensions of a parking space (3.2)/slot (3.3)/garage (3.4), calculating
an applicable trajectory, performing lateral and longitudinal (longitudinal in both directions) control of
the vehicle while manoeuvring into the space/slot/garage and providing needed instructions to the driver

3.2
parking space
area which exists between two bordering vehicles and is available for parking

3.3
parking slot
allotted place which is delineated by lines or markings and is available for parking

© IS0 2019 - All rights reserved 1
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parking space (3.2) of adequate size for a single vehicle enclosed with walls or other structure

3.5

parking manoeuvre
operation to move a vehicle to a parking space (3.2)/slot (3.3)/garage (3.4)

3.6

leaving manoeuvre
operation to move a vehicle out from a space (3.2)/slot (3.3)/garage (3.4)

3.7
convention
driver who i

3.8
remote driy
driver who

Note 1 to ent

3.9
automated
automated |
manoeuvre

3.10

automated
automated |
manoeuvre

3.11
system acti
action of tra

3.12
test object
object with

3.13
bordering ¥
vehicle that

3.14
PAPS vehic

al driver

s seated in the driver’s seat and capable of the supervision of the safe operation ofthe vd

yer
perates PAPS (3.1) using a remote control device

'y: The remote driver may be seated in the vehicle.

parking manoeuvre
ateral and longitudinal motion control of the vehicle by the PAPS (3.1) during the pa
while the driver supervises

leaving manoeuvre
ateral and longitudinal motion control of the vehicle by the PAPS (3.1) during the le:
while the driver supervises

vation
nsitioning the system operation from a system ready state to an active state

h specific material, géometry and surface for testing the monitoring range

rehicle
delimits the,parking space (3.2)

e

hicle

rking

wving

vehicle whig

his equipped with PAPS (3.1)

4 Definition of PAPS types and requirements

4.1 PAPS

types

For PAPS, the driver operates the vehicle until the parking location is determined.

Following this, until the parking operation is completed, the system performs all operations necessary
to park the vehicle such as steering, acceleration, braking, transmission shifting and applying the
parking brake.

© ISO 2019 - All rights reserved
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The following two types of PAPS are defined in this document based on the scenarios in which the
system is supervised by an on-board conventional driver or controlled remotely by a remote driver
who is not necessarily located in the driver’s seat.

4.2 Basic system functionality

4.2.1 Type 1 — System supervised by a conventional driver located in the driver’s seat
— The system shall be supervised by a conventional driver seated in the car.

— The conventional driver shall request automated parking manoeuvres

— The system searches for parking spaces/slots/garages.
— The search may be initiated automatically or by a conventional driver.

— In both cases, the system shall inform the conventional driver that itchas identifiefl a possible
parking space/slot/garage.

— If multiple possible parking spaces/slots/garages are identified;“the system shall [present the
¢andidates and the conventional driver may select one from the ¢andidates.

— In the case where the conventional driver does not seleet~any of the options from the multiple
parking spaces/slots/garages identified by the PAPS, theséarch may continue.

With| its automatic control of propulsion, brake, transmission and steering, the system shall move the
vehigle, park the vehicle in the target parking space/ slot/ garage within the specified location accuracy
limits, and finally release control.

4.2.1.1 System reactions for Type 1

Systé¢m reactions corresponding to convetitional driver intervention are specified in Table

=

Table 1 — System reactions corresponding to conventional driver intervention

Conventional driver in(é‘nwevntion Corresponding system reaction$
Main switch OFF Shall cancel parking manoeuvre and inform cqnventional
Shiftl transmission into Park driver, then should stop the vehicle

Should cancel parking manoeuvre. If cancelled, shall in-

Acceferation form conventional driver of the cancellation

Other shift operations

Steering
Minimum torque to override the system applied by |Shall stop the vehicle and inform conventional|drivera
the doaventional driver to the steering wheel shall

b d £3 q 1. £l laial £ 4 La ! H 1
e ITIICu U_y LT VUITIUVITU TTIaltuIlidactur Cr. 1_)’ lJlLdl

value could be approximately 5 Nm.

When the amount of braking by a conventional driver ex-
ceeds the amount of braking generated by the system, the
system operates according to the amount of braking by the
conventional driver.

Braking

a  Inthis case, the system shall immediately stop vehicle movement and provide the conventional driver with information
which indicates both suspension of the system control and action for the conventional driver to take. After driver
compliance, depending on the concept of the vehicle manufacturer or the driver’s selection, the system can either re-start
the automatic control or terminate it.

© IS0 2019 - All rights reserved 3
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e 2 — System supervised by a remote driver

4.2.2.1 General

There are two main scenarios: entering a parking space/slot/garage and leaving a garage/ perpendicular
parking space/slot.

4.2.2.2 Entering a parking space/slot/garage

The system searches for parking spaces/slots/garages. The search may be initiated by the driver.

The system

should inform the driver that it has identified one or more possible parking spaces/

lots/

garages. Th
the garage/]

If multiple p
The system
parking spa
the driver d
device whil
the remote

to continuouyisly give authorization for the vehicle to move, shall the systerm’automatically operaté

park the vel
The vehicle

the system Uising the remote supervision device.

4.2.2.3 Lg

The system

b system may also be activated after the driver parks the car straight (e.g. 1 m) in frqg
pberpendicular parking slot/space.

ossible parking spaces/slots/garages are identified, the system should presefit candid
proposes a parking space/slot/garage, but the driver shall be able to choose the inte
Ce/slot/garage from the candidates. The proposed parking space/slot/garage may be u
bes not make a selection. The driver transfers the control method to the remote superv

supervision device. Only while the remote driver is using the xemote supervision d

licle in the target parking space/ slot/ garage within the spegified location accuracy li
s stopped when the final parking position is reached or whehn the remote driver deacti

aving a garage/perpendicular parking space/slot

shall start the leaving manoeuvre when. it receives and confirms a leaving manoe

request fro

to continuouisly give authorization for the vehicle td-move, shall the system automatically operatg
move the vehicle from the parking space/slot/garage within the specified location accuracy limitg
vehicle is stopped when the specified position-is reached or when the remote driver deactivate
system using the remote supervision device.

4224 Sy

System rea
Tables 2 and

the remote driver. Only while the remote*driver is using the remote supervision d

stem reactions for Type'2

tions corresponding to remote driver intervention and system failure are specifi
3.

Table 2 — System reactions corresponding to remote driver intervention

nt of

ates.
nded
bed if
ision

e the vehicle is stopped. The remote driver then activates the parking manoeuvre using

bvice
e and
mits.
yates

uvre
bvice
b and
. The
s the

bd in

A
Remo@ﬂver intervention Corresponding system reactions

Main switch

OFE
Shall stop the vehicle and cancel automatic contro

of

(if available

brrremote device)

the cycf—nma

Ignition OFF

supervision

A door or trunk of the vehicle opens while the remote
driver is giving the command to move by the remote

Shall stop the vehicleb

device.

ue the parking manoeuvre.

When the condition is cleared, the system may contin-

a

b

In this case, the system shall immediately stop vehicle movement and provide the remote driver with information
which indicates cancellation of the system control.

In this case, the system shall immediately stop vehicle movement and provide the remote driver with information
which indicates suspension of the system control. After driver compliance, depending on the concept of the vehicle
manufacturer or the driver's selection, the system can either re-start the automatic control or terminate it.

© ISO 2019 - All rights reserved
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Table 3 — System reactions corresponding to system failure

System failure Corresponding system reactio

ns

The distance between the remote driver and the vehi-
cle exceeds a threshold defined by the system designer.

Shall stop the vehiclea

the s

The communication between the remote device and

ystem is interrupted or data is corrupted. ue the parking/leaving manoeuvre.

When the condition is cleared, the system may contin-

a  In this case, the system shall immediately stop vehicle movement and provide the remote driver with information
which indicates suspension of the system control. After driver compliance, depending on the concept of the vehicle
manufacturer or the driver’s selection, the system can either re-start the automatic control or terminate it.

4.3

4.3.1
The s

4.3.2

PAPS
the H

The

malf

4.3.3

It is
clearn
resp

The
oper
by th
spac

5.1
PAP

General requirements

Maximum speed during operation

ystem shall only operate up to 10 km/h (+2 km/h tolerance).

PAPS termination conditions

shall abort the automated parking/leaving manoeuvres if there is a system failure
APS.

system shall cancel automated control and provide .information to the driver upd
inctions.

User’s manual

recommended that the vehicle user’s mandual (owner’s manual) include an advisoj
ly indicates how to use the system, and. include a description of abort or pause critg
bnsibility and limitations of the system:

manual shall particularly emphasize the responsibility of the driver for safety while t
hting. This includes identifying obstructions and other possible hazards that may not
e PAPS. Especially in case of garage/perpendicular spaces/slots, the driver shall ensure
e /slot/garage is of sufficient depth.

‘unctional and performance requirements for PAPS

Supported’parking types

shall support one or more parking types of the following:

1.

arallel parking space;

detected by

n detecting

y note that
ria, driver’s

he system is
be detected
the parking

parallel parking slot;

perpendicular parking space;

2
3
4. perpendicular parking slot;
5

garage parking space.

5.1.1 Parallel parking space

As a minimum requirement the parking manoeuvre shall be performed with a parallel parking space

limit

ed by either one or all of following definitions:

— Two bordering vehicles;
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— (Option) kerb as lateral reference.

It is recommended that the system be able to detect a reference kerb, as described in Figure 9.

For this parking type, it is recommended that the bordering vehicles be properly parallel parked. The
standard parking space width, W, is defined as the length of the PAPS vehicle plus Ay and the space
depth, D, is defined as the width of the PAPS vehicle plus 0,2 m without regard of the side view mirrors.
Two parking scenarios are considered, either with or without a reference kerb. In the case with a
reference kerb the vehicles are parked with a fixed distance parallel to it. In a situation without kerb
the virtual connecting line between the outer borders (without regard of the side view mirrors) of the
two bordering parked vehicles projected onto the ground is the lateral reference line.

The parking
between thd
the width of

For PAPS ve
vehicles, (<4

The PAPS ¢
indicated in
manoeuvre
interferencd

space is defined by its width W and its depth D (as shown in Figure 1). W is the dis{
two bordering vehicles. The depth D is the distance between the lateral referen@ ing
the PAPS vehicle +0,2 m without regards of the side view mirrors. )

hicle length between 4 m and 6 m, 4y = length of PAPS vehicle multiplied @,25. For §
m): Ay =4 m x 0,25 = 1,0 m and for large vehicles (=6 m) 4y = 6 m x 0,2519 ,5m.

bntrolled vehicle is required to stay within the area where PAP@U‘O] is permittd
Figure 1. It is also important to let users know how the systent performs the pal
and its performance limit. The description of how the, system works and pos
with surrounding objects shall at least be stated in the u manual.

3 <

rking area Q~Q
ference li ?‘
re P ntrol is permitted

lance
b and

mall

bd as
'king
sible

Key

1 targetpd
2 lateral rd
3 area wh{
4  (option)
W  space wi
D

S width of

K
th’= ]pngfh of PAPS vehicles + /ly

space depth = width of PAPS vehicles + 0,2 m without regards of the side view mirrors

area where PAPS control is permitted = 4,5 m

Figure 1 — Geometry of a parallel parking space

5.1.2 Parallel parking slot

As a minimum requirement the parking manoeuvre shall be performed with a parking slot limited by
the following definition:

— Contras

tive markings on the ground surface.

© IS0 2019 - All rights reserved
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The contrastive markings should have a minimum contrast ratio of 5 (five). Recommended figure and
size of the markings are shown in Figure 2.

The PAPS controlled vehicle is required to stay within the area where PAPS control is permitted as
indicated in Figure 2. It is also important to let users know how the system performs the parking
manoeuvre and its performance limit. The description of how the system works and possible
interference with surrounding objects shall at least be stated in the user’s manual.

3

Key

1 Erget parking area \\C\){‘ 3 area where PAPS control is permitted

2 e edge of road N C) 4  parking slotline

W Width of the parking slot (=7,0 : D  depth of parking slot (=2,5 m)

A Width of parking slot line (@ m) S width of area where PAPS control is permjtted (=4,5 m)

\%OFigure 2 — Geometry of parallel parking slot

5.1.3 Perpe&*@ﬁlar parking space

As ajmini requirement the parking/leaving manoeuvre shall be performed with a parking space
limitedkx e following definition:

1 1l > 11
— Twobordering vehictes:

For this parking type, it is recommended that the bordering vehicles be properly perpendicularly
parked. The standard parking space width W is defined as the width of the PAPS vehicle including side
view mirrors plus 4x (=1,2 m) as shown in Figure 3.

The PAPS controlled vehicle is required to stay within the area where PAPS control is permitted as
indicated in Figure 3. It is also important to let users know how the system performs the parking/
leaving manoeuvre and its performance limit. The description of how the system works and possible
interference with surrounding objects shall at least be stated in the user’s manual.

The details of the target parking area are shown in Figure 15.

© IS0 2019 - All rights reserved 7
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Key
target p4
area whe
space wi
width of]

U:%N»—\

5.1.4 Per

parking slof]

As a minimyim requirement thg @rking/leaving manoeuvre shall be performed with a perpendi

— Contras

The contras|
size of the nf

The PAPS ¢

rking area \\S\
re PAPS control is permitted $

ith = width of PAPS vehicle + Ax (= 1,2 m) 4\6
area where PAPS control is permitted = 7 r@

o5
Figure 3 — Geometv)\b?perpendicular parking space

-

pendicular parking sloé)o

limited by the fo ing definition:
tive markinQ@ the ground surface.

tive ma s should have a minimum contrast ratio of 5 (five). Recommended figur¢
jarki re shown in Figure 4.

cular

b and

ed as

)@ lled vehicle is required to stay within the area where PAPS control is permitts

indicated ir

) 4 Y4 - 1 : - _— 1 1 1 &1 - £ 1 1
FIgul € 5. It 15 dISU HIIPuUItdIit LU ITU USCIS KITIUW TIOW LUIT Sy SLTIIT PCITULIILIS T pPdlr

King/

leaving manoeuvre and its performance limit. The description of how the system works and possible
interference with surrounding objects shall at least be stated in the user’s manual.

The details of the target parking area are shown in Figure 16.
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~
)
<

tlarget parking area
d¢entre of the slot line

dlot line

width of area where

mt/:.’bb%-hwwp—s

drea where PAPS control is permitted

L
N
7
9
.

()

®
N\

L

xO
vidth of the parking slot opening (=2,§\d€7
depth of parking slot (=6,0 m)b C)
width of parking slot line (=0, ’]

PAPS Q@‘ lis permitted (=7 m)

s should be “vehicle width (without regards of side view mirrors) plus

For large cars whose & rexceeds 1,9 m without regards of side view mirrors, W can be extend

The target W for su
margin for each siéy

ed.
0,6 m” (0,3 m

b For large car se length exceeds 5,0 m D can be extended. The target D for such cars should be “vehicle

[ength plus "

?\
S

The mini requirement for the surface of a parking slot is a flat paved surface.

Figure 4 — Geometry of perpendicular parking slot

5.1.5 Garage parking space

As a minimum requirement the parking/leaving manoeuvre shall be performed with a common garage
limited by the following definition:

— Garage gate;

— Garage front, side and back walls.

The garage parking space is defined by its gate width Wg, its park width Wp and its depth D as shown

in Figures 5 and 6.

© IS0 2019 - All rights reserved
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Key
Wg garageg
Wy width of]
H

a

garage h
There nd

hte width = width of PAPS vehicle (including side vie\@gfrors) +0,8m

garage front walla = 1,0 m @
eight > height of PAPS vehicle 4\6

eds to be a sufficient contrast between thex@ll and opening of the garage.

N

WO
Figure 5 metry of garage gate

.

10
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1
R
D
O
S
2 CbQQ ’
Ww & ww \q)o
)
1 arget parking area Q<<
2 nside line of the garage
Wg garage gate width = width of PAPS vehicle (including door@rs) +0,8m
W) garage park width (Wg < Wp < Wg + 2 x W) O
Wy Width of garage front wall2 = 1,0 m \\,Q
D  garage depth = length of PAPS vehicle + 1,0 m | ®$
a [here needs to be a sufficient contrast between&ie wall and opening of the garage.
xO
Figure C(}@)\%eometry of garage top view

5.2 | States of operation a@ser interface
5.2.1 Parking manoeuvie
Figure 7 shows an \nple sequence of operating states for the case of a parking map
corr¢sponding i ation presented to the driver in each operating state, and actions
the driver. Qv
© IS0 2019 - All rights reserved
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Start

OFF 1b

la

( Search

2

( Found
C Select

J/'
>
4
Waiting for )
authorization
( Parkin )
Manoeuvre

End

Key
la driver agtion (e.g. main switch ON) or System action (e:g: 0 < speed < threshold)
1b in case the system is activated after the driver parks'the vehicle in front of a garage/ perpendicular parking
space/slot

system detects a parking space/slot/garage

OEM spdcific (e.g. driver stops the vehicle)

driver oy system selects the target parking space/slot/garage
driver afithorization (e.g. by pressing a button)

A U1 A W N

parking manoeuvre complete-oy cancel
Figure 7<PAPS diagram of operating states in parking manoeuvre

Advancement to the next state is only possible when the driver has completed the specified action

Upon systemCactivation the system leaves the “OFF” state to “Search” state, starts searching the
environment for parking spaces/slots/garages, evaluates the objects detected and generates
appropriate feedback to the driver.

The system may switch its operating state between “Search”, “Found”, “Select”, and “Waiting for
authorization”. If the operating state is “Waiting for authorization” and the driver gives authorization to
PAPS, the state transits to “Parking manoeuvre” and performs an automated parking manoeuvre.

5.2.1.1 OFF state
System starts from OFF state.

The system shall inform the driver that the system is ready for use.

12 © IS0 2019 - All rights reserved
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If the system is not available due to a failure or other causes, the driver shall be informed of such a
system condition.

When manufacturer-specified conditions are satisfied (for example, when the driver presses a button
or the vehicle speed goes below the threshold), the system transitions to the search state.

In case the system is activated after the driver parks the vehicle in front of a garage/ perpendicular
parking space/slot, the system may transition to the waiting for authorization state.

5.2.1.2 Search state

The 1
gara

5.2.1
This

The 1
thes

Whe
vehigq

For ]

_ythlll b}ld}} oCdl L}l fUl PUbbi‘U}C pdl }\ills bpdbe/blUtb/’sdl agca. ‘V‘V’}lﬁll t‘llC b_ythlll filldb d
be or obtains such information, the system transitions to the found state.

.3 Found state
is the state in which the system has detected one or more possible parkifig-spaces/slot

ystem shall inform the driver of one or more parking spaces/slots/garages detected 4
earch.

h manufacturer-specified conditions are satisfied (for example; when the driver has
le), the system transitions to the select state.

ype 2 systems, the driver may get out of the vehicle atthis point, and use the remote

space/slot/

s/garages.

s aresult of

stopped the

supervision

devige for further parking operation. If the width of the parking space/slot/garage is very|narrow, the
systém may inform the driver that the driver should get-out of the vehicle.

5.2.1.4 Select state

Wheh the system has detected only one space/slot/garage, the system selects it.

Whep the system has detected two_ex:more spaces/slots/garages, depending on the mjanufacturer
design specifications, the driver or thesystem may select one of them.

For Type 2 systems, the driveranay get out of the vehicle at this point, and use the remote|supervision
devige for further parking operation. If the width of the parking space/slot/garage is very|narrow, the
systém may inform the dpiverthat the driver should get out of the vehicle.

5.2.1.5 Waiting foF-authorization state

This|is the statedin which the system is waiting for authorization from the driver for automated
mangeuvre.

For Type 2/systems, the driver may get out of the vehicle at this point and use the remote|supervision
devig¢effor further parking operations. If the width of the parking space/slot/garage is very|narrow, the

systenrmmay inforn thedriver that the driver should get out of the veticte:

When manufacturer-specified conditions are satisfied (for example, when the driver presses a button),
and the driver gives authorization to the system to move the vehicle, the system transitions to the
parking manoeuvre state.

5.2.1.6 Parking manoeuvre state

When the authorization from the driver to start system control is received, the system shall control
propulsion, brake, transmission and steering to move the vehicle into the selected parking space/
slot/garage.

For Type 1 systems, the conventional driver shall indicate the intention to continue system control to

the system.

© IS0 2019 - All rights reserved 13
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For Type 2 systems, the remote driver shall continuously indicate the intention to continue system
control to the system. As an example, the system should possess the functionality for continued control
when the remote driver continually presses the command switch, and the system pauses control when
the remote driver releases the switch.

While the system is controlling the vehicle movement, collisions with objects in the surrounding area
should be avoided. When the system detects any obstacles, it should inform the driver of the possibility
of collision. Intervention or action by the driver to avoid a collision overrides system operations at
any time. If the obstacle is removed, PAPS may continue the manoeuver as soon as the driver gives
authorization.

v

_’__'_;"“ 1€ Ta arge PDOS vy 1€ ST STOP TE—VEeNIC
vehicle stationary, and simultaneously inform the driver of completion of the control.

For Type 1 gystems, the system shall transition to the OFF state after completion of parking.

For Type 2 $ystems, when control is completed, with the remote driver’s confirmation-of complétion,
the system ghall transition to the OFF state. Engine OFF or door lock command may-be executed.

5.2.2 Leaying manoeuvre for Type 2

Figure 8 shqws an example sequence of operating states for the case of adeaving manoeuvre.
Start

OFF
1

Waiting for
authorizdtion

2

Leaving
Manoeuvre

3

End
Key
1  remote driver actionjfe:g. main switch ON)

2 remote driver authorization (e.g. by pressing a button)
3 leaving maneeuvie complete or cancel

Figure 8 — PAPS diagram of operating states in leaving manoeuvre

Advancement to the next state is only possible when the driver has completed the described activity.

Upon system activation, the system transitions from the “OFF” state to the “Waiting for authorization”
state, and the system waits for the remote driver’s authorization.

Then, the remote driver gives authorization to the system, the system state transits to “Leaving
manoeuvre” and the system performs an automated leaving manoeuvre.

5.2.2.1 OFF state

The system starts from the OFF state.

14 © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=f05b82dea1a48c7480cf92adb6c63e1a

IS0 20900:2019(E)

The system shall inform the remote driver that the system is ready for use.

If the system is not available due to a failure or other causes, the remote driver shall be informed of

such

a system condition.

When the command of the remote driver to start the engine is received and confirmed via a remote device,
the PAPS Type 2 systems may offer an automated leaving manoeuvre function to the remote driver.

5.2.2.2 Waiting for authorization state

This is the state in which the system is waiting for authorization from the remote driver for automated

man

The

posit

man

Whe

if the

leavi

5.2.2

Whe

contl

The ¥

Whe

intern
conti

thes

Whil
shou
poss

remd

Whe

vehig

As aj
start]

Whe

trang

5.3

CuviIc,

system needs to be able to move the vehicle from the parked position without,a c
ion where the remote driver can enter the vehicle. If it is possible for the system to
beuvre both forward and backward, the remote driver needs to select the direction.

h manufacturer specified conditions are satisfied (for example, when the-driver press
remote driver gives authorization to the system to move the vehicle;the system trans
[ng manoeuvre state.

.3 Leaving manoeuvre state

h the authorization from the remote driver to start syStem control is received, the {
‘ol propulsion, brake, transmission, and steering, to move the vehicle to the desired di

Fehicle speed shall be 1 m/s or less.

h the system is in this state, the remote driver shall continuously indicate to the
tion to continue system control. As an example, the system should possess the func
nued control by the system when the remote driver continually presses the commang
ystem pauses control when the remete driver releases the switch.

fe the system is controlling the ¥ehicle movement, collisions with objects in the surro
Id be avoided. When the system detects any obstacles, it should inform the remote ¢
bility of collision. If the obistdcle is removed, PAPS may continue the manoeuver as
te driver gives authorizatien.

h the vehicle reaches-the final target position, the system shall stop the vehicle, ke
le stationary, and sithultaneously inform the remote driver of completion of the contr

\ alternative’tovthis scenario it shall always be possible for the system to return to
ing positiowif the remote driver gives this command via remote device.

q

h control is completed, with the remote driver’s confirmation of completion, the
ition to the OFF state.

pllision to a
perform the

bs a button),
itions to the

ystem shall
rection.

system the
tionality for
| switch and

unding area
Iriver of the
soon as the

ep the PAPS
Dl

the vehicle’s

ystem shall

Information strategy

5.3.1 General

The system shall inform the driver of the operating state defined by the manufacturer.

The system shall provide the driver with instructions required for the parking/leaving manoeuvre
defined by the manufacture.

The system shall provide information to the driver upon releasing automatic control, either when the
automated parking/leaving manoeuvre is finished successfully or when it is aborted.

The method used to provide information/warning may be auditory, visual, haptic or a combination
of these.

© IS0 2019 - All rights reserved 15
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5.3.2 Information in “Search state”

It is the responsibility of the vehicle manufacturer to define what kind of information is provided from
the PAPS to the driver in the space/slot/garage search state.

5.3.3 Information during “Found state” until “Waiting for authorization state”
The driver shall be informed about suitable spaces/slots/garages found by the PAPS.

It is the responsibility of the vehicle manufacturer to define what kind of information is provided to the
driver when a suitable space/slot/garage is found before the automated parking manoeuvre is entered.

5.3.4 Infgrmation in “Waiting for authorization state”

It is the responsibility of the vehicle manufacturer to define actions the driver has to perferm to epable
the automatjic control of the PAPS.

The driver is required to ensure that the intended parking space/slot/garage is Suitable to the PAPS
vehicle.

5.3.5 Infgrmation during “Parking/Leaving manoeuvre state”

The driver shall be informed when all prerequisites to start parking/eaving manoeuvring are fulfilled
and PAPS switches to the automated parking/leaving manoeuvre.

When the vehicle is in the automated parking/leaving manoeuvre state the following informatipn or
warning neg¢ds to be provided to the driver:

— The system shall give information to the driver upormrreleasing the automatic control.
— If PAPS detects a malfunction, the driver shall. b&informed.

The driver shall be informed when PAPS has finished the parking/leaving manoeuvre and stops control
of the vehicle.

6 Performance test requirements

6.1 General

In this clausf, the minimum requirements for performance testing (environmental conditions, pas§/fail
criteria, etc]) are specified.

6.2 Envirlonmental conditions

— The wind-$peed shall not exceed 5,4 m/s (wind force 3) during testing.

— Temperature shall be between 5 °C to 30 °C.
— Non-precipitating conditions (not raining, sleeting, snowing, etc.).
— Testing shall be conducted on a flat, dry, uniform, and (asphalt or concrete) paved surface.

— Walls, auxiliary test equipment, and other non-test objects (clutter) shall be removed from the test
area in order to eliminate interference caused by their reflections (sonic and/or electromagnetic).

— The minimum illuminance shall be 100 Ix.

Performance test may be conducted under ambient conditions different from the above specified
conditions. However, if the system fails, the test shall be repeated under above specified conditions to
prove compliance.
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Test object

6.3.1 Bordering vehicle

Any light vehicles which are selected by the tester can be used.

6.3.2 Reference kerb

The shape of the reference kerb that shall be used for testing is shown in Figure 9.

Key

6.3.3

The
reco

whet

]

6.4

0,08-0,12m

kY
2 g0
terb outward side
oad
Figure 9 — Definjtion of reference kerb
Slot lines

minimum luminance contrast ratio between the parking slot lines and road surfacq
bnition should be 5. The definition of the luminance contrast is as follows.

arking slot line luminanee.contrast = (Lsl - Lrs) / Lrs

e

sl is slot lin@lirminance;

rs is road/surface luminance.

Test criteria

As specified in 5.1, PAPS supports one or more of the following parking types:

WMo

parallel parking space;
parallel parking slot;
perpendicular parking space;

perpendicular parking slot;

5. garage parking space.

needed for

Performance testing specified in 6.5 shall be performed according to the supported parking types,
following the environmental conditions specified in 6.2, and using the test object specified in 6.3.

© ISO

2019 - All rights reserved
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For parking test of Type 1 or Type 2, parking shall be done by using PAPS. When the parking is correctly
completed satisfying all pass criteria, the test is passed successfully.

For leaving manoeuvre test for Type 2, the test shall be performed immediately after the parking
manoeuvre test is completed, from the position at which the vehicle was parked.

An automated parking manoeuvre by the system shall be completed within 180 s from the time the
system started the manoeuvre.

An automated leaving manoeuvre by the system shall be completed within 180 s from the time the
system started the manoeuvre.

Parking/leayving manoeuvre tests shall be performed 10 times each with the same conditiong

9 times out

For PAPS w
stopped, log
manufactur

6.5 Perfqg

6.5.1 Par

In this claug

space speciffied in 5.1.1 are described.

6.5.1.1 Te
The locatior]

The distanc

In case of situations with a kerb, D_f, D_r is frem the front wheel and the rear wheel to the kerh

Figure 10). ¢

In case of si
line betwee
the connect

The target dlistance D_r, D_f-{distance rear, front) to the kerb or to the connecting line may be

internal par
this docums

bf 10 shall be successful.

hich detects a parking space or slot, vehicle conditions at the time of detection.(movi
ation, moving speed, etc.) shall be in accordance with the requirements-specified b
Jd

rmance test

hllel parking space

e, performance test procedures and pass criteria for PAPS which supports parallel pa

st procedure for parking manoeuvre

of the test object shall be as shown in Figure/1 in 5.1.1.

e D_r, D_fand the angle o shall be measured after reaching the end position at each trig

L is the angle between the vehicle-and the kerb (see Figure 12).

fuation without kerb, D_f, Por'is from the front wheel and the rear wheel to the conne
h the two bordering payked vehicles (see Figure 11). a is the angle between the vehiclg
ng line between the two bordering parked vehicles (see Figure 13).

ameters depending on the vehicle manufacturer’s choice. Exact values are not defin
nt, but valid'ranges are given.

and

hg or
y the

'king

L.

(see

cting
b and

PAPS
ed in
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Figure 10 — Definition of D_r and D_f: distance vehicle rear/front to kerb
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Fij

NOTH

NOTH

6.5.1

1. Requ@ents for the angle (Figures 12 and 13).

The angle is positive in this example.

The angle is positivqpnis example.

Figure 13 —\Cbefinition of a : orientation of vehicle to vehicle connecting lin

.2 Pas Qg;ria for parking manoeuvre

Cting line

- C-The mean angle a to the kerb or vehicle connecting line shall be in the range -3° <

< 3°.

— The standard deviation of a based on the successful tests shall be not more than 1,

2. Requirements for the distance from the referenced line:

— The mean distance D_r, D_f from the kerb shall be in the range from 0,05 m to 0,3 m
or mean distance D_r, D_f from the vehicle connecting line shall be in the range determined by

© ISO

the vehicle manufacturer (Figure 11).

2019 - All rights reserved

5°.

(Figure 10),

The standard deviation of D_r, D_f shall not be more than 0,1 m based on the successful tests.
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6.5.2 Parallel parking slots

In this clause, performance test procedures and pass criteria for PAPS which support parallel parking
slots specified in 5.1.2 are described.

6.5.2.1 Test procedure for parking manoeuvre
The location of the test object shall be as shown in Figure 2.

At the end position, the outline of the PAPS vehicle projected on the ground without regard of the side
view mirrors shall be measured.

The inclination angle (8) relative to the road edge shall be measured after reaching the end position at
each trial.

The definitipn of a border line of a parallel parking slot is shown in Figure 14.

Key
1 target pqrking area
2 centrelirje of the PAPS vehicle

Figure 14 — Definition of border line of Parallel parking slot

6.5.2.2 Pgss criteria for parking. manoeuvre
— The PARS vehicle shall be positioned within the target area (Figure 14).
— The mean angle 6 shall-b&in the range -3° < 0 < 3° (Figure 14).

— The stapdard deviation of 8 based on the successful tests shall be not more than 1,5° (Figure 14).

6.5.3 Perpendicular parking space

In this clauge;performance test procedures and pass criteria for PAPS which supports perpendifular
parking spaces specified in 5.1.3 are described.

6.5.3.1 Test procedure for parking manoeuvre
The location of the test object shall be as shown in Figure 3.
Two bordering vehicles used for the test shall be physically similar to the PAPS vehicle.

For the standard parking situations described in 5.1.3, the requirements for the end position reached
by the PAPS vehicle at the end of the automated parking control is described by a the target area. The
target area is delineated by 4 lines as shown in Figure 15. L1 is parallel to the corresponding line of BV},
of the left bordering vehicle at a distance of 0,3 m and L3 is parallel to the corresponding line of BV, of
the right bordering vehicle at a distance of 0,3 m. Lz and L4 are parallel to the front/rear lines of the BV},
of the bordering vehicles at a distance of 0,4 m.
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At the end position, the outline of the PAPS vehicle projected on the ground without regard of the side
view mirrors shall be measured.

The inclination angle (0) relative to the parking space shall be measured after reaching the end position
at each trial.

The definition of target area and angular alignment in a perpendicular parking space is shown in
Figure 15.

Key
1 target parking area O :

2 centre line of th vehicle

Lv length of the @lering vehicle

BV} periphe% e bordering vehicle referencing the outermost edges

D

Figur — Definition of target area and angular alignment in perpendicular parKking space

6.5.3.2 Pass criteria for parking manoeuvre

— The PAPS vehicle shall be positioned within the target area (Figure 15).
— The mean angle 6 shall be in the range -3° < 6 < 3° (Figure 15).

— The standard deviation of 6 based on the successful tests shall be not more than 1,5° (Figure 15).

6.5.3.3 Test procedure for Type 2 leaving manoeuvre

The test shall be performed immediately after parking manoeuvre test (6.5.3.1) is completed. Continue
testing until the pass criteria below (6.5.3.4) are met.

© IS0 2019 - All rights reserved 21
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