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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.

The
desc
diffe

Fent types of ISO documents should be noted. This document was drafted in acéorda

editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ibed in the ISO/IEC Directives, Part 1. In particular the different approval criteria nep

Htenance are

ded for the
ce with the

Attention is drawn to the possibility that some of the elements of this documént may be the subject of

patel

any patent rights identified during the development of the document will’be in the Introdu
on tHe ISO list of patent declarations received (see www.iso.org/patents);

Any
cons

For 4
as w
Tech

The

[itute an endorsement.

hical Barriers to Trade (TBT) see the following URLiZwww.iso.org/iso/foreword.html.

rommittee responsible for this document is ISO/TC 204, Intelligent transport systems.

it rights. ISO shall not be held responsible for identifying any or all sueh-patent rights. Details of

ction and/or

frade name used in this document is information given for the-éonvenience of users gnd does not

In explanation on the meaning of ISO specific terms and expressions related to conformity|assessment,
]l as information about ISO’s adherence to the World-Trade Organization (WTO) pringiples in the
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Introduction

Assisted Parking Systems (APS) consist of non-contact sensors and steering control which assist the
driver in parking the vehicle. The assistance starts with searching a suitable parking area, getting
information on the area around the vehicle (environmental map), calculating the trajectory and
finishes with the lateral control of the vehicle. APS also assist the driver in recognizing obstacles while
manoeuvring into the parking slot.

vi © ISO 2016 - All rights reserved
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Intelligent transport systems — Assisted Parking System
(APS) — Performance requirements and test procedures

1 Scope

This document for Assisted Parking System (APS) addresses light-duty vehicles, e.g. passenger cars,
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s intended to provide automated parking assistance functionality te the driver. The A
nvironment adjacent to the vehicle for suitable parking areas-between other parked
[ings on the road such as painted lines, evaluates the required information to calcu
ctories and sends steering commands to an electronic interface of the steering systel
‘ol of the vehicle during the parking manoeuvre.

basic APS function is to assist the driver with lateral control of the vehicle dur
peuvres. As an optional extension, APS may alse offer limited longitudinal control o
ement, e.g. braking assistance while manoeuvring into the parking slot.

document contains requirements for the\lateral control capability of APS. It does

hg the parking manoeuvre, the diiver can take over the control of the vehicle move
and is also fully responsible for the parking manoeuvre.
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2 Normative references

Ther

e are no normative references in this document.

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and [EC maintain terminological databases for use in standardization at the following addresses:
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Assisted Parking System

APS

system capable of measuring the dimensions of a parking slot, calculating an applicable trajectory,
performing lateral control of the vehicle while manoeuvring into the slot and giving needed instructions
to the driver

3.2
slot search

mode

operation mode in which the APS (3.1) searches the environment for suitable parking slots

3.3

assisted pa|
automated |
while the dn

3.4
system acti
action of tra

3.5

driver assis
unique intet
each active

3.6

|rking mode
ateral control (i.e. steering) of the vehicle by the APS (3.1) during the parking mianog
iver has control of the vehicle speed and driving direction

vation
nsitioning the system operation from a quiescent mode to an active one

ftance request
action between driver and user interface which is required to enable the APS (3.1) b
barking manoeuvre

audible information and warning

acoustical s

3.7
visual infox
optical sign

3.8
sensor syst
component

3.9
test object
object with

3.10
searching 1
minimum ai

3.11
APS exit co
condition af

3.12

gnal (e.g. pulses, speech) which is used to present relevant information to the driver

mation and warning
] (e.g. a telltale or display) which is used to present relevant information to the driver

em
br set of components whichfdetects objects in the monitoring range

h specific materialygeometry and surface for testing the monitoring range

ange
ea in which APS (3.1) is able to search the environment for suitable parking slots

uvre

cfore

hdition

ter system activation (3.4) which causes the APS (3.1) to abort the manoeuvring support

APS end condition
assisted parking manoeuvre is finished and APS (3.1) gives the full control of the vehicle back to the driver

3.13

bordering vehicle

vehicle that

3.14

limits the parking slot to the rear or the front

APS vehicle
vehicle which is equipped with APS (3.1)
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3.15

Vsearch_max

requirement up to which maximum speed APS (3.1) shall be able to search the environment for suitable
parking slots

3.16
parking slot defining line(s)
painted lines on the ground surface in a bright colour to identify the boundary of a defined parking slot

3.17
ambient illuminance

h 4 et £l o Lo ol £l £ Lacltla H 4 +lo H
C ar CLUTISLIU UL L1IIC Ul lsllLllCDD Ul LIIT SLUITITU UL VWITIUIT LIIT uuasc OCIIOSUI \,alJLbll Co LIIT uuasc

4 Definition of APS type and common requirements

4.1 | Basic system functionality

The APS recognizes a parking slot where the vehicle can be parked, determines the tafget parking
position and calculates the parking trajectory.

The APS guides the vehicle to the target parking position by atitomatically controlling the steering
during a parking manoeuvre. Upon completion of control, the{vehicle’s position relative to the target
parking position shall fulfil a certain accuracy requirement,

4.2 | APS types

This|document addresses the practical systems available in the market because the driver’s parking
behayviour and urban parking conditions are uhigque issues for each country or district. Tywo APS type
definlitions according to the system’s target parking slot follow.

APS type 1: The APS whose target slot isthe space between two vehicles.
APS type 2: The APS whose target slotis defined by markings such as painted lines.

For Hoth types, parallel and perpendicular slots are possible.
4.3 | Common requirements

4.3.1 Maximum<sSpeed during operation

Itis ecommended to limit the speed range during assisted parking and abort the assisted parking mode
for safety when the driver exceeds this limit. The recommended range for the speed limit {s [Forward:
10 km/h Reverse: 7 km/h to 12 km/h]. However, this speed limit shall conform to loca] regulatory
requjrements such as internal law, technical guidelines.

4.3.2 APS exit conditions
APS shall abort the assisted parking mode if one or more of the following conditions apply.

— The driver operates the steering to take over the control. Minimum torque to the steering wheel
shall be defined by OEM. Typical value could be approximately 5 Nm.

— There is a system internal failure detected by the APS.
— The vehicle exceeds the speed limit for the assisted parking mode, as specified in 4.3.1.

The system shall cancel automatic steering control and give both audible and visual information to the
driver upon detecting malfunctions.

© IS0 2016 - All rights reserved 3


https://standardsiso.com/api/?name=8ef627c074d1d30598564b86a8d71dcb

ISO 16787

:2016(E)

4.3.4 Advisory note

The APS, as described in this document, is intended to detect suitable parking slots and steer the vehicle
during the parking manoeuvre. It is recommended that the vehicle operator’s handbook (owner’s
manual) include an advisory note that clearly indicates how to use the system and include a description

of abort crit

eria, driver’s responsibility and limitations of the system.

[t shall particularly remind the driver of his responsibility for safety while manoeuvring into the parking
slot. This includes taking care of obstructions and other possible hazards that may not be detected by
the APS. Especially in case of perpendicular parking slots, the driver must ensure that the depth of
the parking slot is sufficient. If there is an unsafe condition detected by the system, the driver shall be

advised not

APS shall a
Examples o
Standards o

5 Functional and performance requirements APS type 1

5.1 Basid
APS type 1 s

5.1.1 Par]

The parking
as the subje
able to dete

For this doq
and paralle
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parking sce
areference
the virtual
is the latera
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so assist the driver in recognizing obstacles while manoeuvring into the parking
f such systems are described by MALSO (ISO 17386), ERBA (ISO 22840) ,Internat
[r rear viewing camera systems.

system functionality

hall support either parallel or perpendicular or both typeS of parking slots.

king slot type 1 parallel

ct vehicle and an optional kerb as a lateral reference. It is recommended that the syst
't a reference kerb, as described in Figure 9.

ument, it is recommended that the bordering vehicles are aligned in the same dire
to each other. The document parking slot length x¢ is defined as the length of the

Ax_p and the slot depth yq is defined as the width of the APS vehicle plus 0,2 m. For thg

e, two situations are considered; either with or without a reference kerb. In the case

kerb, the vehicles are parked . with a fixed distance parallel to it. In a situation without
onnecting line between the)outer borders of the parked vehicles projected onto the gr
reference line.

slot is defined byits length xg and its depth y¢ (as shown in Figure 1). Xg is the dist
two reference-vehicles. The depth yg is the distance between the outer border line (
hicle and the'Kerb.

licle length)between 4 m and 6 m, Ax_p = length of APS vehicle multiplied by 0,25. For §
m): AXip =4 m x 0,25 = 1,0 m and for large vehicles, (26 m) Ax_p = 6m x 0,25 =1,5 m.

1t.

slot.
ional

manoeuvre shall be performed with a parking slot limited by two vehicles of similar model

Pm is

ction
APS
b test
with
kerb,
pund

ance
f the

mall
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Yo
Key
1 kerb
X0 slot length = length of APAS vehicle + Ax_p
yo slot depth = width of APAS vehicle + 0,2 m

parking slot

Figure 1 — Geometry of a parking slot type 1/parallel

5.1.71 Parking slot type 1 perpendicular

As a|minimum requirement, the parking manoeuvre shall\be performed with a parking|slot limited
by two vehicles of a similar model as the subject vehiclek:Compliance with this document may also be
proven using vehicles of different types.

For this document, it is recommended that the bardering vehicles are aligned in the same|direction as
the APS vehicle in its target position and parallélto each other. The standard parking slot width xg is
defirled as the width of the APS vehicle plus Ax_T'and the slot depth yg is minimum length of|APS vehicle.
Ax_1F 1,2 m. See Figure 2.

Figure 2 — Geometry of parking slot type 1 perpendicular

5.1.3 APS operation sequence

For APS type 1, see Figure 3.

5.1.4 Basic operation procedure of APS

For APS type 1, see Figure 3.

© IS0 2016 - All rights reserved 5
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5.1.5 Quiescent mode

APS type 1:

[f activation conditions are not fulfilled, the APS shall not perform any action.

5.1.6 Slotsearch

APS type 1: Below a certain speed (Vsearch_max) and if activation conditions are fulfilled, the APS starts
to search the environment for suitable parking slots. The system shall be able to search and park in the
direction of both the driver and the passenger side. Depending on the system design, the driver may be
able to choose the types of supported parking slots during slot search (for example, perpendicular only,
parallel or perpendicular, driver side only, driver and passenger side, etc.). Due to physical limitations

of the sensi
APS, but ma
slots, the ob

5.1.7 Slot

APS type 1
driver need

5.1.8 Tar

Type 1: The
possible.

5.1.9 Ass

When the dj
the driver W
system to sy
relative to t
the owner’s

The actuatig

The drivers
at any time.

5.1.10 End

The driver §

5.1.11 APS

g system, there may be obstructions within the parking slot that are not detected-b
y interfere with parking in the detected slot. Furthermore, in case of perpendicularpa
stacle detection systems may not cover the whole parking space depth.

found

The system shall inform the driver about potentially suitable parking slots found
b to check the parking slot for obstructions before proceeding with‘the next step.

et parking slot recognition

APS informs the driver when the vehicle arrives at the/position where parking ass

sted parking mode

iver decides to park into the suitable parking;slot and stops the vehicle, the APS shall g
rith advice and by actuating the steering during the parking manoeuvre. The ability d
pport the parking manoeuvre will depend on the actual starting position of the APS vg
he parking slot. The limitations of the-permissible starting positions shall be describ
manual of the vehicle.

n of the steering shall not startbefore the vehicle stands still.

hall be able to finish theparking manoeuvre by taking over lateral control of the APS v¢
[n this case, the APS shall terminate the automated actuation of the steering immediat

of assisted parking mode

hall be inferthed when the parking manoeuvre is finished or aborted.

diagram of operating modes (APS type 1)

The followif

iy the
'king

The

ist is

ssist
f the
hicle

ed in

hicle
ely.

ig-diagram shows an example sequence of operating modes, the corresponding inform

htion

presented to the driver in each operating mode and also, which activity is required by the driver.
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APS mode driver information driver activity

quiescent mode no information OEM specific

Activating system if not automatically
activated below a certain speed

| search mode | | OEM specific | No activity
| slot found | OEM specific, relevant | OEM spébific |
informations for the driver

i activate assisted parking mode

Mode selection OEM specific OEM specific

|

assisted parking mode

minimum: driving direction,
obstacles in the driving path

longitudinal control of
vehicle

the

y

| end of assisted parking mode | suitable information— OEM specific

OEM spedific

Figure 3 — APS diagram'of operating modes (APS type 1)

ncement to the next mode is only pessible, if the driver has completed the described a

system activation, the system leaves the quiescent mode, starts searching the envi
ing slots, evaluates the objects detected and generates appropriate feedback to assist {

” o«
’

tion” and “assisted parking mode” depending on the situation and driver activity.
Driver interfaee and information strategy

General'information presentation

system may inform the driver on the current operating mode (e.g. slot search, slot fou
jng-mode, error mode) and shall provide instructions to the driver which are requ

Ctivity.

ronment for
he driver.

slot found”, “mode

nd, assisted
ired for the

park

A — : —] 4 111 : 1-11 L :
Iy HIdIIOCTUVIC. AS d HIIIITUIID TTUUITCIICIIL,  UIT S YySUCIT SIdIl g1Ive duUlulIT HITUI llldtlon tO the

driver upon releasing the automatic steering, either when the assisted parking manoeuvre is finished
successfully or when it is aborted.

A wa

5.2.2

rning may be issued before the steering wheel starts automatic rotation.

Information in the slot search mode

It is in the responsibility of the vehicle manufacturer to define which kind of information the APS
provides to the driver in the slot search mode.

5.2.3

Information during “slot found” until “start of assisted parking”

The driver shall be informed about suitable slots found by the APS.

© ISO

2016 - All rights reserved
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It is the responsibility of the vehicle manufacturer to define which kind of information is provided to
the driver when a suitable slot is found before the assisted parking mode is entered.

5.2.4 Driver request

It is the responsibility of the vehicle manufacturer to define which kind of activities the driver has to do
to enable the lateral control of the APS.

The driver may need to confirm the selection of the target parking slot, for example, if more than one
possible parking slots are available.

5.2.5 Infqrmation during assisted parking

The driver shall be informed when all prerequisites to start manoeuvring into the parking slot are
fulfilled and APS switches to the assisted parking mode.

When the vghicle is in the assisted parking mode, the following information or warnings need to be
provided to|the driver:

— the systlem shall give audible information to the driver upon releasing the dutomatic steering;
— in case that APS detects a malfunction (see 4.3.2), the driver shall be’informed.

The APS mdy provide additional information to the driver in the assisted parking mode, such as|gear
shift instrudtions or driving speed recommendations.

5.2.6 Infqrmation at “end of assisted parking”

The driver shall be informed when APS has finished the parking manoeuvre and stops lateral conttol of
the vehicle (the steering is released upon leaving the assisted parking mode).

5.3 Minimum performance requirements

5.3.1 Performance requirements during slot search mode

When the system is in slot search mede; the minimum system requirements in Table 1 shall be fulfjilled.

Table 1~ Minimum requirement for slot search mode

Type 1 parallel Type 1 perpendicular
Supported vehigle speed Vsearch <30 km/h <20 km/h
Su}l)ported l'ateral clearing distance to 05m..1,5m 05m..1,5m
parked vehicles
Driving'path straight straight
Maximurnrangte betweenm APS vetticte
and connecting line of the bordering 5° 5°
vehicles

5.3.2 Performance requirements during assisted parking mode

APSType 1: The supported maximum speed during some portion ofthe parkingmanoeuvre shallbeatleast
5km/h.Itisrecommendedtolimitthe speed range duringassisted parkingand abortthe assisted parking
modewhenthevehicleexceedsthislimit. Therecommendedrange forthespeedlimitis[Skm/h...12km/h]
The vehicle shall follow a trajectory avoiding collisions with objects detected by APS.

8 © IS0 2016 - All rights reserved
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5.3.2.1 Performance requirements for the end position APS Type 1 parallel

For the two standard parking situations described in this document the requirements for the end
position reached by the APS vehicle at the end of the assisted parking manoeuvre consider the distance
D_f, D_r of the front and rear wheel of the vehicle to the kerb and the orientation a to kerb (situation
with kerb) or the distance d and the orientation a to the connecting line between the 2 parked vehicles.

NOTE The target distance D_r, D_f (distance rear, front) to the kerb or to the connecting line may be an APS
internal parameter depending on the vehicle manufacturer’s choice and the current situation. An exact value
cannot be defined in this document, but a valid range can be given.

NOTH The angle is p@e in this example.

Q@ure 6 — Definition of a = orientation of vehicle to the kerb

NOTE The angle is positive in this example.
Figure 7 — Definition of a = orientation of vehicle to vehicle connecting line

a) Requirements for the angle

— The angle a to the kerb or vehicle connecting line shall be in the range -3° ... +3°, where 0° is the
target value (see Figures 6 and 7).

© IS0 2016 - All rights reserved 9
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b) Requirements for the distance from the referenced line

— The distances D_r, D_f from the kerb shall be in the range 0,05 m ... 0,3 m (see Figure 4) or
D_r, D_f from the vehicle connecting line shall be determined by the vehicle manufacturer and
depends on the actual width of the APS vehicle (see Figure 5).

5.3.2.2 Performance requirements for the end position APS Type 1 perpendicular

For the standard parking situations described in this document, the requirements for the end position
reached by the APS vehicle at the end of the assisted parking manoeuvre is described by a target area.
The target area is limited by four lines (see Figure 8). Line 1 is parallel to the right flank of the left
bordering vEhicle at a distance of U,3 m and line 3 is parallel to the leIt lank of the right bordgring
vehicle at a dlistance of 0,3 m. Lines 2 and 4 are parallel to the front/rear edges of the borderin icles
at a distanc¢ of 0,4 m. As the system does not control the longitudinal movement of the AP iclg, the
driver must{stop the vehicle when the system indicates that the assisted parking mode t\’f} 1she(l and
the target area is reached. /\

At the end position, the outline of the APS vehicle projected on the ground WItblﬁ\Qr)egard of thq side

&

view mirror|s shall be completely within the target area.

300 300

A

Figure 8 — Definition of B = orientation of vehicle inside the targeted area

Requirements for all situations

— The angle 3 shall be in the range -3° ... +3°, where 0° is the target value.

10 © IS0 2016 - All rights reserved
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5.4 Performance test requirements (APS type 1)

5.4.1 Testobjects

The test object should represent real world situations and therefore, it is recommended to p
two vehicles of the same type as the test vehicle.

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

&

ark between

120
80

Key
1  kerb outward side
2 1oad

Figure 9 — Definition of reference kerb

5.4.2 Ambient conditions — General

The wind speed shall not exceed 5,4 /s (wind force 3) during testing. Temperature shall be 5 °C to
30 °( and non-precipitating conditions (not raining, sleeting, snowing, etc.). Testing shall ble conducted
on afflat, dry surface. Walls, auxiliary test equipment and other non-test objects (clutfer) shall be
remgved from the test area in'order to eliminate interference caused by their reflections (§onic and/or

electromagnetic).

If anjbient conditions-differ from the above specified conditions, compliance with this do

Cument may

be tgsted nonetheless/If the system fails however, the test must be repeated under aboye specified

condjiitions to proye-compliance.

5.4.3 Testeriteria

For this.decument, only the performance of the sy

The main test criterion for APS is the end position of the vehicle in the parking slot.

5.4.4 Slot search tests

lered. Tests,

Tests need to be performed with one defined vehicle speed, one lateral clearing distance and angles
to parked vehicles (see Table 2) according to the ranges specified in 5.3.1. Ten test trials shall be

performed. Parking slot has to be detected at least nine times.

© ISO 2016 - All rights reserved
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Table 2 — Conditions for slot search test

Type 1 parallel Type 1 perpendicular
vehicle speed 27,5km/h+25km/h | 175km/h+2,5km/h
lateral clearing distance (djcq) 1,20m + 0,30 m 1,00 m+ 0,30 m
driving path during slot search test Straight Straight
Angle between APS vehicle and
connecting line of the bordering 4°x1° 0°%1°
vehicles during slot search test (6)

T —
______ P o e ?(}5
— T TV | h
300
)

Key
1 reference point
a 1 of vehjcle width.

Figure 10 — Illustration on how to perform slot;search test with a lateral clearing distance

and angle 6 shown for type 1 parallel

Reference ppint = middle of rear axle has te be inside the area shown in Figure 10.

5.4.5 Test of supported speed during assisted parking

Between the start of the mangeuvre and the diving into the parking slot, a minimum speed pe

5,5 km/h = 0,5 km/h shall be-applied.

5.4.6 End position tests

To test the dnd position of the APS vehicle, 10 test trials shall be conducted in sequence with the
parking slof. Out\of the 10 trials, nine have to be successful. A successful trial includes the com

sequence of|ARPS modes (starting from slot search mode).

dicd

hk of

bame
[plete

The distance D_r, D_f and the angle « shall be measured after reaching the end position at each trial. In
case of situations with a kerb, d shall be measured from the front wheel to the kerb and from the rear

wheel to the kerb.

APS type 1 parallel

a) Requirements for the angle

— The mean angle a to the kerb or vehicle connecting line shall be in the range -3° ... +3°.

— The standard deviation of o shall be not more than 1,5°.

12
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b) Requirements for the distance from the referenced line

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

manufacturer.

The target distance may be chosen in this range by the vehicle manufacturer.

— The standard deviation of D_r, D_f shall be not more than 0,1 m.

APS type 1 perpendicular

Reqyirement

The APS vehicle shall be positioned completely within the target area.
The mean angle {3 shall be in the range -3° ... +3°.

The standard deviation of 3 shall be not more than 1,5°.

6 Functional and performance requirements APS type 2

6.1

Basic system functionality

6.1.1 Basic function

APS |ocates the parking slot where the vehicle can park by recognizing the marker(s), such as painted
lines|on the ground, to determine the target parking slot and calculates a guide route. See Higure 11.
Key

1 PS vehicle

2 target parking slot

3  side of the road, kerb, etc.

4  parking slot lines

Figure 11 — Example of perpendicular parking operation

The APS guides the vehicle to the target parking slot by automatically controlling the steering during
a parking manoeuvre. Upon completion of control, the vehicle’s position in the target parking slot shall

fulfil

© ISO

certain accuracy.

2016 - All rights reserved
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This document defines only the area where the APS control is permitted, the target parking slot and
the areas of restricted passage shown in Figures 12 and 13, without addressing methods for sensing or
route guidance or limiting the number of “back and forth” (as in a 3 point turn) used in a turn during
parking.

The basic APS function is to assist the driver with lateral control of the vehicle during parking manoeuvres.
However, there is a possibility that the scope of automatic control may be expanded in the future.

6.1.2 Geometric requirements

The vehicle should not enter the areas of restricted passage during vehicle control.

Figures 12 {
the system

permitted a|

ind 13 show the guideline of the surrounding condition, which needs to be consi
lesign. The APS controlled vehicle is required to stay within the area where A nt
s indicated in the figure. It is also important to let users know how the system l@ssist]

ed in
rol is
s the

parking ma sible

m
hoeuvre and its performance limit. The description of how the system wg@and ook
interference

with surrounding objects shall at least be stated in the owner’s manual

RO
1

Key

1 areas where APS contro ermitted
2 areas of festricted p ge

3 target pdrking s@

WO 2,5m &?\

L1 6,0m %

L2 7,0m

For large cars whose width exceeds 1,9 m, “W0” and “L1” can be extended.
The target “W0” for such cars should be “vehicle width + 0,6 m” (0,3 m margin for each side).
The target “L1” for such cars should be “vehicle length + 1,0 m” (0,5 m margin for each end).

Figure 12 — APS required control range for perpendicular parking
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Key

q

L1 1
W1 %
W2 4

NOTH

6.1.3

Figu
tot
duri

qrea where APS control is permitted O

reas of restricted passage
arget parking slot

v x1,4m Q
,5m QQ
N
1,5 m or more g\\)
Whereas Lv is the vehicle length. \\S\Q

N

Figure 13 — APS require@g‘htrol range for parallel parking
xO
APS diagram of operating rr&?é~ (APS type 2)

'e 14 shows an example sequence of operating modes and the corresponding informatid
e driver in each operati de. Also, the driver’s activities required to advance th
g each mode are descrié@

© ISO
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APS mode Driver information Driver activity
Quiescent mode None None
SGRRER e e L L L LR LT EEETCEE T LR T TEETTERTPTRETTE (Activating system)
v e e e e e \
Slot search - - - OEM specific None :
\4 N o ), S I
dlot found - Slot found Noné :
< Command to start control
\ 4
Assisted parking EEEr S OEM specific Longitudinal control
y N f . . d k FPresssssssssssssssssE s EEm . -
End of pssisted parking - b otification assisted parking None
has ended P R :
NOTE “Alctivating system” may be automatic. Informatiof at “slot found” should include the position ¢f the

parking slot o be chosen by the driver.

Figure 14 — APS diagram-of operating modes (APS type2)

6.2 Driver interface and information strategy

6.2.1 Opdration procedure

The timing definition of the“starting APS operation” is when the driver commands the system to [start
manoeuvring the vehicle) tewards the targeted parking slot detected by the sensor(s). The veghicle
manufacturer should define the requirement for the function of searching the target-parking slot
because it depends-on’the system design such as number, position and performance of the on-Hoard
sensor devige(s).

For examplg, the driver needs to move the vehicle manually to the place from where the on-board s¢nsor
can capture the target-parking slot in case only single sensor is equipped on the rear end. However,
employing extra sensors on the side and front of the vehicle enables the system to start operation
earlier by having wider sensing area.

This document defines the requirements for minimally configured system.

6.2.2 Basic operation procedure of APS

The driver launches the system after he/she has brought the vehicle to the place where APS control can
be started as instructed by the owner’s manual or such.

The APS informs the driver the target parking position through user interface such as displays.

16 © IS0 2016 - All rights reserved
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APS starts manoeuvring the vehicle toward the targeted parking slot triggered by the driver’s input

such

as changing the gear position or depressing the command switch.

The APS should provide the driver essential instructions and necessary warning at an appropriate timing.

The APS shall inform the driver of the end of the APS operation.

An example of typical operation procedure is described in Annex A.

6.3

Minimum performance requirements

6.3.

6.3.1

The
thes

Key
WO
DO 1
A0

For I
The t

The 1

Defined parking slot

.1 Perpendicular parking

minimum requirement items for a standard parking slot defined by paintéd-lines and
ystem are shown in Figure 15

vidth of the parking slot opening (=,2,5 m)
ength of parking slot (depth)(=6,0 m)
vidth of parking slot line (£ 0,15 m)

rge cars whose widthéxceeds 1,9 m, “W0” can be extended.
hrget “W0” for such-Cars should be “vehicle width + 0,6 m” (0,3 m margin for each side).

hinimum fequirement for the surface of a parking slot is a flat paved surface.

Figure 15 — Geometry of a defined perpendicular parking slot

6.3.1.2 Parallel parking

targeted by

The requirement items for a standard parallel parking slot defined by painted lines and targeted by the
system are shown in Figure 16.

© ISO

2016 - All rights reserved
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Ly

D4

L1 lengtho
D1 length of
Al width of

6.3.2 Tar

the parking slot (= 7,0 m)
parking slot (depth) (= 2,5 m)
parking slot line (= 0,15 m)

Figure 16 — Geometry of a defined parallel parking slot

pet slot recognition

Upon arriva|l at the parking assist starting position, the system shall recognize the target parkin

and notify t

The minimym illumination requirement for recognition of a parking slot should be 100 Ix oy

(assuming t

It is prefer

he driver of the results. The method of notification is notaddressed in this document.

hat indoor parking lots will be used).

le that the minimum luminance contrast ratio"between the parking slot lines and

b
surface neeajied for recognition should be 5:1 or more. Definition of the luminance contrast follows

Parking

where

Lg1 slot

Lrs roa

6.3.3 May
See 4.3.1.

6.3.4 Per

slot line luminance contrast = (Lg] = Lyg)/Lys

line luminance

H surface luminance

fimum speed during operation

formance requirements for the end position

6341 P

rpendicular parking

r slot

less

road

APS leads the vehicle to the target parking slot. The vehicle shall stay within the parking slot defined
by painted lines when it has completed the assistance. Vehicle manufacturer may define the tolerance
requirements according to their targeted system performance. System performance is defined as the
inclination angle (8) relative to the parking slot lines and the “deviations” when the parking assist
parking is completed. See Figures 17 and 18.

18
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7

Key
1
mO (

APS
angy

/

arget parking area
,1m
,1m

Figure 17 — Definition of target area for end-position of APS type 2 perpendic

yehicle shall be placed within the target parKing area defined by Figure 17. Maximum
lar alignment to the parking slot defininglines shall be less than 3° (see Figure 18).

ular

tolerance of

© ISO
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1=

Key

mO0 0,1m
me 0,1m
-3,0<0<3,0

6.3.4.2 Pg

ANANNANNNNNNNALANNNNNNNNNNNN
ANLULUUURRRRRRT NN

Figure 18 — Definition of border-line of APS type 2 perpendicular

rallel parking

System perflormance is defined as the angle (8) relative to the road edge and the “margins” whe

parking assi

Margins (M
to the outer
outer edge d

st parking is completed ‘(see Figure 19).

[, Mr) are the shortest distances from the points of outermost tire contact with the gr
edge of the parking slot line. Me is the shortest distance between the rearmost body
f the line.

h the

pund
r and

20
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M.

NOTE1  Parking slotline width: 0,15 m.
NOTHE 2  Performance target: 6 = 0°, Mf > 0,15 m, Mr > 0,15 m, Me > 0,8 m.

NOTE 3 Recommended tolerance: -3,0 <0 < 3,0°, Mf> 0 m, Mr > 0 m, Me® O'm.

Figure 19 — Definition of border line of APS type 2 parallel

6.4 | Performance test requirements

6.4.1 Performance test conditions
The fllumination for the target parking slot should be 100 1x or more.

The brightness contrast ratio between the'painted lines and the surface should be 5:1 or mpre.

6.4.1 Parking slot recognition test
Parkjng slots should be on a flat/uniform and (asphalt or concrete) paved surface.

The typical test parking-slot dimensions are defined in Figure 17 for perpendicular and Higure 18 for
parallel parking.

6.4.2.1 Perpendicular parking

Parkjng slet:récognition performance should be tested in a parking slot similar to the standard
condiitionsshown Figure 17.

cturers may

Typic
select the vehicle’s relative position for the test.
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Key
a 45,0°+5,0°

L 1,8mz+(5m
D 1,0m+(5m

Figure 20 — Definition of test site APS type 2 perpendicular

6.4.2.2 Pgrallel parking

Parking slof recognition performance should be<tésted in a parking slot similar to the staridard
conditions shown in Figure 21.

Typical dimpnsions of the test target are defined in Figure 21 from which vehicle manufacturers may
select the vghicle’s relative position for the test.

-
@i

Wa

Key

Ld Lvx0,5m=+0,5m

Wd Vwx0,5m=+0,5m

Where Lv is the vehicle length and Vw is the vehicle width.

Figure 21 — Definition of test site APS type 2 parallel
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