INTERNATIONAL ISO
STANDARD 21956

First edition
2019-11

Road vehicles — Ergonomics aspects
of transport information and control
systems — Human machine interface
specifications for keyless ignition
systems

Véhicules routiers — Aspects ergonomiques des systéemes fle
commande et d'information du transport — Spécifications d'interface
homme-machine pour des systéemes de démarrage sans clé¢

Reference number
1SO 21956:2019(E)

©1S0 2019


https://standardsiso.com/api/?name=f4f29b71b93b7693e989bc5dc0d840be

ISO 21956:2019(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2019

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=f4f29b71b93b7693e989bc5dc0d840be

ISO 21956:2019(E)

Contents Page
FFOT@WOTM ........ooccccceeeesse e85 5588585555555 iv
IIMETOUICEIONL. ..ot 8885 v
1 S0P ... 1
2 NOTINATIVE FEEETE@IICES ............ooooiooeee st 1
3 Terms aNd AefiMETIOMNIS ...t 1
4 DeSign GUIAEIINES. ... 3
4.1 Actuation of keyless ignition CONEIOL . ...l e 3
4.1.1  Actuation for emergency starting - Restarting the propulsion system [after
unintended engine stall ... e T o, 3
4.1.2  Actuation for starting - Design to avoid accidental starting~Stationaty vehicle .. 3
4.1.3  Actuation for stopping while a vehicle with automatic stapt/stop is injrun mode. 3
414  Actuation for stopping (commercial vehicles only) - Design to avoid
accidental stopping - Stationary vehicle..........ce ™ o, 3
4.1.5 Actuation for emergency stopping - Interruptionfef Starting............. e 3
4.2 Starting a propulsion system in case key code carrying device battery runs ouf.................. 3
4.2.1  Operation Methods ... oo 4
4.2.2 Instructions in case key code carrying device battery runs out...........}ocee 4
4.3 Alerts and information to the driVer ... 8¢ e 4
4.3.1  Key left in VENICIE oo A s 4
4.3.2  Missing key code carrying device when starting vehicle propulsion system....... 4
4.3.3  Ignition mode actiVe at eXit ... s e
4.3.4 Ignition mode active at exit (commercial vehicles only)
4.3.5 Key code carrying device leaves the vehicle ...
4.3.6  Power shut off without key code carrying device ...
4.3.7  Power shut off when'net in “parked” or without activated parking brgke
for automatic transmission vehicles..........e o, 6
4.3.8  Power shut offwhen not in “parked” or “neutral” for automatic
transmission vehicles (commercial vehicles only).........fo 7
4.3.9  Steering ROBUNIOCKEM. ... 7
Annex A (informative) Keyless-ignition control use cases ... 8
1231071 10703021 0] 1 S SR RS 11
© 1S0 2019 - All rights reserved iii


https://standardsiso.com/api/?name=f4f29b71b93b7693e989bc5dc0d840be

ISO 21956

:2019(E)

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

The conventional method of operating motor ignition systems requires use of a mechanical key. Keyless
ignition systems, that do not require the mechanical interface with the vehicle, improve driver’s
convenience and are becoming more widespread. This has created a need for immediate standardization
of the Human Machine Interface (HMI), since some drivers may have difficulty understanding how
to use these systems. This document complements SAE J2948, which covers the operation of keyless
ignition systems with the goal of helping to minimize user-initiated errors. That includes:

— the inability to start and stop the vehicle propulsion system,

—
— ¢

— ¢

q

q
q

q

q

— 1
[

Manjy
mani
thessg

pxiting the vehicle with the automatic transmission in a non-parking gear,
xiting the vehicle while the vehicle propulsion system is enabled, and

xiting the vehicle while the vehicle propulsion system is disabled, but the aeccessory
ystems are active.

document's scope differs from SAE ]2948 as follows:

ictuation of keyless ignition control that is equipped with automatic start/stop system

gctuation to start or stop the vehicle propulsion system under emergency situations,
jctuation to start the propulsion system with low battery in the key,

gctuation of keyless ignition control without key cade carrying device, and

ecommendations for detailed alerts and status indications identified with speci
bxamples.

y of these HMI issues vary among ‘manufacturers and even among models fro
hfacturer. To help clarify the use of‘keyless ignition systems, this document sets g
new HMI solutions.

As adlditional explanation and support for developing specific requirements, keyless ignitig

use g

ases are provided as an Annex A.

or electrical

»

fic use-case

the same
idelines for

n control
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Road vehicles — Ergonomics aspects of transport
information and control systems — Human machine
interface specifications for keyless ignition systems

1

This{document provides human machine interface (HMI) design specifications for keyl
systems that use key code carrying device for passenger cars (including sport utilitywehic
trucks) and commercial vehicles (including heavy trucks and buses), independent of yehicl
systéam. HMI specifications for the electrical key functions include actuationsinonormal
emergencies, low battery, and avoidance of inadvertent actuations, alerts and)specific n
situations.

2

Therk are no normative references in this document.

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

ISO gnd IEC maintain terminological databases-fob use in standardization at the following ¢

3.1

key ¢ode
electironic code, which when/transmitted to and stored in the starting system (3.4) softwar
driver to select a vehicle ignition mode using a keyless ignition control (3.3)

3.2

key ¢ode carryingdevice
physijcal device capable of transmitting an electronic key code (3.1) to the vehicle starting s)

3.3

keylgess ignition control
permanently mounted physical device such as a pushbutton, rocker switch, multi-positio}
rotaiy control used to pprfnrm ignition control such as start or stop a vehicle prnpulcinn

Scope

Normative references

Terms and definitions

ISO Online browsing platform: available @t https://www.iso.org/obp

IEC Electropedia: available at http://svww.electropedia.org/

ess ignition
les and light
e propulsion
conditions,
bn-standard

ddresses:

b, allows the

hstem (3.4)

n control, or

ystem (3.6)

without need for insertion or removal of a conventional key into/from an ignition slot

3.4

starting system
electronic system that controls the transition between ignition modes (3.5) related to the starting or
stopping of a vehicle based on driver’s request and vehicle conditions

3.5

ignition mode
propulsion and/or vehicle electrical states as determined by vehicle operating conditions and driver
actuation of the keyless ignition control (3.3)

© IS0 2019 - All rights reserved
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3.5.1
start mode

:2019(E)

transient mode where the vehicle propulsion system (3.6) is initiated (e.g. engine cranking), leading to
run mode (3.5.2), while an electronic key code is present in the starting system (3.4)

3.5.2
run mode

mode in which the vehicle propulsion system (3.6) is enabled, and an electronic key code is present in the
starting system (3.4)

Note 1 to entry: Automatic start/stop-equipped vehicles remain in run mode when automatic stop is engaged.

3.5.3

stop mode

mode in wh
code is not

Note 1 to enf
the key code

ch the vehicle propulsion and vehicle electrical systems are disabled, and an electroni
resent in the starting system (3.4)

ry: Vehicle manufacturers may choose to temporarily keep vehicle electrical systems activg
in the starting system in this mode until a trigger event occurs (such as a-driver-door open

or timer event). This vehicle state is sometimes provided to allow use of in-vehicle displays and entertain

systems afte]

3.5.4

the propulsion system is disabled.

electrical mode

accessory m
mode in wh
active as de
system (3.4)

3.5.5
lower ignit
modes, whi(

Note 1 to ent
Note 2 to enty
time regulati

periods spent

3.5.5.1

living mode

leisure mod
mode when

Note 1 to ent

3.5.5.2

ode
ch the vehicle propulsion system (3.6) is disabled, the.vehicle electrical system element

on mode
h are lower than the electrical mode (3:54)

Fy: This applies to commercial vehigles-only.

y: These become important for éemmercial vehicles where the drivers must comply with valid di
bns that separate between driving, resting and other work. The lower modes help to record
on alternative activities. Examples of lower ignition modes can be living, parked or hibernate m

h

driver is in thevehicle and can sleep or use some functions to support living in the veh

Fy: It is.necessary to ensure that some safety critical functions are available, e.g. burglar alarm.

c key

, and
event
ment

S are

fermined by the vehicle manufacturer, and an electronic key code is present in the stdrting

iving
time
bdes.

icle

parked mo

e

mode when

vehicle is parked and not in use and no one is in the cab using the functions

Note 1 to entry: The time is counted to be compared with regulated driving and resting times.

3.5.5.3

hibernate mode

logistics mo
transition ti

de
me from production to delivery to end customer delivery

Note 1 to entry: This secures very limited functionality like facilitating inserting the key and applying or

releasing the

parking brake.
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vehicle propulsion system

system that provides forward or rearward movement proportional to driver control inputs

3.7

electronic steering lock
steering lock that enables the steering to lock or unlock electronically

4 Design guidelines

4.1

4.1.1
engi]

Aftel
carry
resta
such

Actuation of keyless ignition control

Actuation for emergency starting - Restarting the propulsion system after uni
he stall

an unintended engine stall, a method of restarting the propulsion~system witho
ing device verification shall be provided at minimum, in the owner's manual. Thg
rt the propulsion system by operating the keyless ignition controhor other alternat
as pressing the clutch (and brake) pedal for manual transmission vehicles or pressiy

pedall for automatic transmission vehicles.

For d

4.1.2
The ]

etailed use cases related to each design, see Annex A.

Actuation for starting - Design to avoid accidental starting - Stationary vehicle

keyless ignition systems shall be designed to prevent accidental activation of putting t

run mode by requiring a combination of two sepafate actions. The separate actions can be

brak

For {
good
or lg
unin

4.1.3

Whe
autol

prop
keyld

e pedal or other means while operating thé keyless ignition control.

ehicles with integrated power take-offs (e.g. for power take-offs supporting loading ¢
s), the keyless ignition control shalbrequire a specific operation (e.g. multiple contr
ng push) and the system shall_jniclude precautions so that the vehicle cannot st
Fentionally (e.g. inactivated transmission and engaged parking brake).

Actuation for stopping while a vehicle with automatic start/stop is in run mod

h the propulsion. $ystem (engine) is deactivated (turned off) during idle mode w
matic start/stop,-the following applies as the driver operates the keyless ignition
ulsion system should exit from run mode and change into the same mode as when o
ss ignitionyedntrol with the propulsion system in ordinary drive mode.

4.1.4

Actuation for stopping (commercial vehicles only) - Design to avoid accidental

ntended

ut key code

b driver can
ve methods
1g the brake

he vehicle in
pressing the

r unloading
ol actuation
irt to move

e

ith enabled
control: the
berating the

stopping -

Statilonary vehicle

The keyless ignition control may have a design to prevent accidental deactivation into stop mode while
the propulsion system is needed for a stationary vehicle to secure system durability or safe use of
external motorized equipment (e.g. power take-offs for cranes).

4.1.5 Actuation for emergency stopping - Interruption of starting

While the vehicle is in start mode, this process should be stopped when the driver operates the keyless
ignition control again before the propulsion system (engine) completes its starting action.

4.2 Starting a propulsion system in case key code carrying device battery runs out

If the battery fails in the key code carrying device, the manufacturer shall provide instructions for how
to start the propulsion system.

© ISO
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4.2.1 Operation methods

With regard to the instructions for starting the vehicle propulsion system or activating electrical
mode, the operation methods should follow the recommendation by the vehicle manufacturer such as
holding the key code carrying device close to the keyless ignition control or inserting it into key slot or
mechanical key cylinder.

NOTE

4.2.2

This operation is not necessary if the key code has already been stored in the starting system.

Instructions in case key code carrying device battery runs out

Detailed ste
means of co
screen popu

4.3 Alert

4.3.1 Key

An electrica
have an alef
vehicle.

=by=stepimstructions strattbe provided i the owmer' s rammuat;“Quick Start Guideor
mmunication media. For example, the instructions can be provided using in-vehicle ‘di
p messages or viewed on a smartphone or personal computer.

5 and information to the driver

left in vehicle

| key system, which has a specific physical location where a Key*can be inserted, s}
t to help minimize the user-initiated error of exiting the vehicle’when the key is left i

It is recommended that an owner’s manual or other means of driver communications, explains W

the key codg

4.3.1.1 Cd

Conditions f

a) Ignition
b) The key
c) Thedriy

carrying device is located within the vehicle, and provides descriptions of the alerts.

nditions

or activating the alert are as follows:

mode is in stop mode.

code carrying device is inserted in the location specified by the vehicle manufacturer.

Fer’s door is opened.

4.3.1.2 Alerts

When all co

4.3.2 Mis

Alerts shoul
the vehicle j

hditions are met,an-internal auditory and/or visual alert shall be activated.

sing key codé carrying device when starting vehicle propulsion system

d be provided to indicate when incomplete conditions occur while a driver tries to act
ropulsion system.

pther
splay

ould
n the

there

ivate

4.3.2.1 Conditions

Conditions for activating the alert are as follows:

a)
b) Key cod

Ignition mode is in stop mode.

e carrying device is not present in the vehicle.

c) Thedriver operates keyless ignition control.

4.3.2.2 Al

erts

When all conditions are met, an internal auditory and/or visual alert shall be activated.

© ISO 2019 - All rights reserved
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4.3.3 Ignition mode active at exit

There should be an alert to help minimize user-initiated errors from exiting a vehicle via the driver

door

while the ignition mode is still active (electrical mode).

NOTE The alert is not required if ignition mode turns to stop mode automatically.

4.3.3.1 Conditions

Conditions for activating the alert are as follows:

a)
b)

4.3.3
Whe

anitionmaodeisin electrical mode
ls)

The driver’s door is opened.

.2 Alerts

h all conditions are met, an internal auditory alert shall be activated. A visual alert may

aid understanding of the auditory alert.

4.3.4

Ther
door

4.3.4
Cond

Ignition mode active at exit (commercial vehicles only)

e should be an alert to help minimize user-initiated errors) from exiting a vehicle vi
while the ignition mode is still active (electrical mode or4un mode).

.1 Conditions

itions for activating the alert are as follows:

a) lgnition mode is in electrical mode or run mode.

b)

4.3.4
Whe

The driver’s door is opened.

.2 Alerts

h all conditions are met, aninternal auditory alert shall be activated. A visual alert may

aid understanding of the auditory alert.

NOTH
audit

4.3.5

Alert
mod

In cases of commercial vehicles where power take offs are used to drive external eq
pry alert can be déac¢tivated.

Key code-carrying device leaves the vehicle

s shauld*occur to announce if the key code carrying device leaves the vehicle when
P is“not in stop mode. Alerts are not required if the vehicle automatically enters stop

stati

be added to

a the driver

be added to

uipment, the

the ignition
mode when

hhary.

4.3.5.1 Conditions

Conditions for activating the alert are as follows:

a) 1

gnition mode is not in stop mode.

b) An electronic key code carrying device is not present in the vehicle.

4.3.5.2 Alerts

When all conditions are met, an auditory alert should be activated. A visual alert may be added to aid
understanding of the auditory alert.

© ISO
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4.3.5.3 Alerts (commercial vehicles only)

When all conditions are met, an internal auditory alert should be activated, and at the same time, an
external auditory alert should be activated. A visual alert may be added to aid understanding of the

auditory alert.

It should be possible to turn off the auditory and visual alerts in cases when drivers frequently work

outside the vehicle with the engine running.

4.3.6 Power shut off without key code carrying device

Alerts shall gteurtoanmournce whemadriver tries toshut off the power without key code tarrying de

4.3.6.1 Cgnditions

Conditions flor activating the alert and the system control are as follows:
a) Ignition mode is not in stop mode.

b) An elecfronic key code carrying device is not present in the vehicle.

c) The driyer operates the keyless ignition control.

rts and controls

When all conditions are met, an auditory and/or visual alert shall'be activated. The vehicle manufac
may design the system to keep the state of ignition mode simultaneously with the alert. In that c3
the driver wants to exit the ignition mode, the system should require a specific operation (e.g. mu
control actulation, etc.) of the keyless ignition control.

4.3.7 Power shut off when not in “parked” or without activated parking brake for automatilc

transmission vehicles

Vehicles haying a “parked” position in the trahsmission shift sequence shall be equipped with an
system to pfovide a warning if the driver'attempts to leave the vehicle with the transmission in an
position ot

NOTE The alert is not required for vehicles in electrical mode if either of the following two auto

functions arg provided: 1) the vehioles shifts to “parked” or 2) the vehicle engages the parking brake wh¢
key code caryying device is remoyed from the vehicle or the driver’s door is opened.

4.3.7.1 Cqgnditions
Conditions for activating the alert are as follows:

a) Ignition mode is not in run mode.

vice.

furer
se, if
tiple

alert
bther

matic
n the

b) The transmission is in a position other than “parked” and the parking brake is not activated.

c) The system detects operations when the driver leaves the vehicle, such as when the driver door is
opened, the key code carrying device is removed from the vehicle or the vehicle is locked from its

exterior.

4.3.7.2 Alerts

When all conditions are met, an auditory alert shall be activated. A visual alert may be added to aid
understanding of the auditory alert. It is recommended to differentiate this auditory alert, relating to

the risk of unintended vehicle movement, from other auditory alerts (e.g. key left in vehicle).

6 © IS0 2019 - All rights reserved
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4.3.8 Power shut off when not in “parked” or “neutral” for automatic transmission vehicles
(commercial vehicles only)

Vehicles having a “parked” or “neutral” position in the transmission shift sequence shall be equipped
with an alert system to provide a warning if the driver attempts to go from run mode to lower ignition
modes or leave the vehicle with the transmission in a position other than “parked” or “neutral” and
without having an activated parking brake.

NOTE

Vehicles that automatically shift to “parked” or “neutral” and activate the parking brake when any of

1) run mode is left for lower ignition modes or 2) the driver’s door is opened or 3) the key code carrying device is
removed from the vehicle, are not required to have this alert.

4.3.9
Cond

.1 Conditions

itions for activating the alert are as follows:

a) lgnition mode is in run mode.

b)
c)

q

d)
4.3.9

Whe
unde
ther]

4.3.9

Ther]
is no

4.3.9
Cond
a)

b)
I

4.3.9

[he transmission is in a position other than “parked” or “neutral”.

The system detects operations to go from run mode to lower ignitierf modes or to leavg

uch as when the driver door is opened or the key code carrying(device is removed fromn

'he parking brake is not activated.

.2 Alerts

h all conditions are met, an auditory alert shall be activated. A visual alert may be 4
rstanding of the auditory alert. It is recomménded to differentiate this auditory alert

Steering not unlocked

e should be an alert to notify thé driver of the need to unlock the steering lock, if the
L unlocked for any reason when keyless ignition control is operated.

.1 Conditions
itions for activatingthe alert are as follows:

Vehicle is equippged with electronic steering lock.

The steering lock is not unlocked even after the conditions have been met by oper

keylessdghnition control.

.2~ Alerts

isk of unintended vehicle movement, from other auditory alerts (e.g. key left in vehicle).

the vehicle,
the vehicle.

idded to aid
, relating to

teering lock

ation of the

When all conditions are met, an auditory and/or visual alert shall be activated. It is recommended that

infor

© ISO
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Annex A
(informative)

Keyless ignition control use cases

A.1 General

This annex|provides the use cases that result in the requirements provided in this standard] The
use cases can also be used as guidance for establishing additional requirements for spegific vehicle
applicationg (see Table A.1).
Table A.1 — List of keyless ignition control use cases
Reference Use case Critical situation Justification Time'of alert | Type of glert
subclause definition (example) (examples) | (examples)

41.1 Restart engine Engine stall onthe |Provide method for — —
after unintended railroad track immediate restart
engine stall of the engine indny

condition.

41.2 Avoid accidental Vehicle starts to Risk to endanger — —
starting - Station- |move when engine |people,todamage
ary vehicle is started, for exam- |property, or to lose

ple, children start control over vehicle
the engine.

4.1.3 Actuation for stop- |System acts opposite)Avoided confusion so — —
ping while a vehicle |to manual contrel propulsion system
with automatic input when the OFF (engine off) can
start/stop isinrun |engine needs t0 be |be secured.
mode shut down.

4.1.4 Avoid accidental Engime\turned off Avoid system damage — —
stopping - Station- |whenrequired for or safety risks related
ary vehicle (Com- |system durability or |toloading / unloading
mercial vehicles) external motorized |with engine support

equipment

4.1.5 Immediate infer* It takes too long Secure direct oppor- — —
ruption ofistarting |time to interrupt the |tunity to stop engine.

engine, for example
when exhaust or
noise is not allowed.

4.2 Start engine with  |Cannot start engine, |Provide another When trying to | Provide ip-
Key "out of battery |for example at the Mmeans to start engine |activate pro- _ |structions
charge" service centreona |in an urgent situation |pulsion system

highway. or to go for service. |(start engine)
4.31 Key left in vehicle. |Vehicle is stolen with | Verify that the driver |Driver door Internal au-
the key. knows where the key |opens ditory and/or
is to avoid losing it or visual
theft of vehicle.

4.3.2 Try to activate Driver cannot un- Provide reason for When trying to | Internal au-
propulsion system |derstand why engine |why startis not pos- |activate pro- |ditory and/or
without key. does not start. sible, so driver can pulsion system |visual

solve problem (startengine)
8 © IS0 2019 - All rights reserved
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