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Foreword

ISO (the Inte

rnational 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-governm

ental,_in liaison with 1SQ _ also take part in the work 1SO collaborates closely with the

International
International
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Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stangards
the technical committees are circulated to the member bodies for voting. \Publication gs an

Standard requires approval by at least 75 % of the member bodies casting-a vote.

rawn to the possibility that some of the elements of this document may be the subject of gatent
pall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 204, Intelligent transport systems.
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Introduction

Lane Change Decision Aid Systems (LCDAS) warn the driver against collisions that may occur due to a lane
change manoeuvre. LCDAS are intended to supplement the vehicle’s interior and exterior rear-view mirrors,
not eliminate the need for such mirrors. LCDAS are intended to detect vehicles to the rear and sides of the
subject vehicle (see Figure 1). When the subject vehicle driver indicates the desire to make a lane change, the
syste ituati i i i DAS are not
meant to encourage aggressive driving. The absence of a warning will not guarantee that the driler can safely
makg a lane change manoeuvre. The system will not take any automatic action to prevent possible collisions.
Responsibility for the safe operation of the vehicle remains with the driver.

NOTH Many figures in this document show vehicles on roadways with lane markings. This-is not meant to imply that
lane marking recognition or lane detection is required for an LCDAS. The lane markings arg drawn for refereince only.

1 subject vehicle
grget vehicles

N
—
3

@  The shaded area illustrates the Concept of one possible system. The actual requirements are given in Clause 4.

Figure 1 — LCDAS concept

© 1SO 2008 — All rights reserved \"
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INTERNATIONAL STANDARD

ISO 17387:2008(E)

Intelligent transport systems — Lane change decision aid
systems (LCDAS) — Performance requirements and test

procedures

1 $cope

This [International Standard specifies system requirements and test methods for Lafg) Change [Decision Aid
Systgms (LCDAS). LCDAS are fundamentally intended to warn the driver of the’subject vehicle against
potential collisions with vehicles to the side and/or to the rear of the subject vehicle, and moving in the same
direction as the subject vehicle during lane change manoeuvres. This standardization addresses LCDAS for
use gn forward moving cars, vans and straight trucks in highway situations:

This [standardization does not address LCDAS for use on motorCycles or articulated vehigles such as
tractqr/trailer combinations and articulated buses.

2

Terms and definitions

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

NOTH
given

21

in4.2.

subject vehicle

vehid

2.2
LCD/
any
adjad

NOTE

23

le equipped with the system in question and related to the topic of discussion

\S target vehicle
ehicle that is closing’in on the subject vehicle from behind, or any vehicle that is located
ent zones

An LCDAS target vehicle is referred to as “target vehicle” in this document.

entir

The figures illustrating the coverage zone-definitions show the zone concept only. The actual requirements are

n one of the

coveJage zone

area to be monitored by an LCDAS, a system’s coverage zone consisting of a specific

tubset of the

following zones: Teft adjacent zone, right adjacent zone, Teft rear zone and right rear zone

NOTE A target vehicle located within the coverage zone will thus be detected by the system.

24

adjacent zones
zones to the left and right of the subject vehicle

See Figure 2.

NOTE

The adjacent zones are intended to cover the lanes adjacent to the subject vehicle. However, the position and

size of the adjacent zones are defined with respect to the subject vehicle, and are independent of any lane markings.

©I1SO

2008 — All rights reserved
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Key

1 subject vahicle
2 left adjacgnt zone
3 right adjagent zone

2.5
rear zones

Figure 2 — Adjacent zones

zones that affe behind and to the sides of the subject vehicle

See Figure 3

NOTE THe rear zones are intended to cover the lanes adjacent to the_subject vehicle. However, the position and size

of the rear zorjes are defined with respect to the subject vehicle, and aredindependent of any lane markings.

Key

1

subject vehicle

Figure 3 — Zones

2 leftrear zgne
3 right rear zone
2.6

lateral clearance

(of a target vehicle) lateral distance between the side of the subject vehicle and the near side of a target
vehicle

See Figure 4.
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2.7
rear
(of a
meas

See |

NOTH

ibject vehicle
rget vehicle
teral clearance

Figure 4 — Lateral clearance

Clearance

target vehicle) distance between the rear of the subject vehicle and the front of the targ
ured along a straight line, or optionally, as estimated along the target vehicle’s estimated pa
Figures 5 a) to 5 d).

This definition applies to target vehicles in the rear zones only.

bt vehicle as
h

Hlim)Eag

a) On a straight road\measured along b) On a straight road estimated
a straightline target vehicle path

lalong

Key

¢) On a curved road measured along d) On acurved road estimated along
a straight line target vehicle path

1 subject vehicle
2 target vehicle
3 rearclearance

©I1SO

Figure 5 — Examples of rear clearance
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2.8
closing speed
(of a target vehicle) difference between the target vehicle’s speed and the subject vehicle’s speed

NOTE This definition applies to target vehicles in the rear zones only. A positive closing speed indicates that the
target vehicle is closing in on the subject vehicle from the rear.

29

time to collision

estimated time that it would take a target vehicle to collide with the subject vehicle if the subject vehicle were
in the target vehicle’s path and the target vehicle’s current closing speed remained constant

NOTE Tine to collision can be estimated by dividing a target vehicle’s rear clearance by its closing speedl This
definition applies to target vehicles in the rear zones only.

210
overtaking gpeed
(of the subject vehicle) difference between the subject vehicle’s speed and the target vehicle’s speed when
the subject vehicle is overtaking the target vehicle

NOTE A positive overtaking speed indicates that the subject vehicle is moving faster thanthe target vehicle.

211
blind spot warning function
function that| detects the presence of target vehicles in one or more of thé adjacent zones and warns the
subject vehidle driver in accordance with the requirements given in Clause 4

212
closing vehicle warning function
function that|detects closing vehicles in one or more of the rear'zones and warns the driver in accordancg with
the requiremgnts given in Clause 4

213
lane changeg warning function
function that jincludes the blind spot warning function and the closing vehicle warning function

214
roadway radius of curvature
horizontal raglius of curvature of the road on which the subject vehicle is travelling

3 Classification
3.1 Covernage zone classification

3.1.1 Gengdral

LCDAS are tlassified h\/ the minimum rnr’uurnr{ coverage-as shown in Table 1 for nvamnln 2 T\lnn | s¥stem

shall provide coverage of at least the left and right adjacent zones.

Table 1 — Coverage zone classification

Tvoe Left adjacent | Right adjacent Left rear Right rear Function
yp zone coverage | zone coverage | zone coverage | zone coverage
| X X Blind spot
warning
I X X Closing vehicle
warning
Il X X X X LaCVanr}ﬁgge

4 © 1SO 2008 — All rights reserved
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3.1.2 Type |l systems

Type | systems provide the blind spot warning function only. These systems are intended to warn the subject
vehicle driver of target vehicles in the adjacent zones. These systems are not required to provide warnings of
target vehicles that are approaching the subject vehicle from the rear. The subject vehicle driver shall be
made aware of the limitations of this type of system, at least in the owner’s manual. In particular, the owner’s
manual shall include the following statement: “This system provides support only within a limited area beside
the vehicle. The system may not provide adequate warning for vehicles approaching from the rear.”

3.1.3 Type ll systems

Type[lT Systems provide the closing vehicle warning function only. These sysiems are intended to warn the
subjgct vehicle driver of target vehicles that are approaching the subject vehicle from the rear.Bg¢cause these
systgms are not required to provide warnings of target vehicles located adjacent to the subject vehicle, Type |l
systgms are recommended for use on vehicles that have side mirrors with a horizontal field of vigw of at least
45° gn both sides of the vehicle. If these systems are used on other vehicles, the ownér's manual|shall include
the fpllowing statement: “The driver must turn and look into the adjacent area\ before attenipting a lane
change.” The subject vehicle driver shall be made aware of the limitations of this type of system, at least in the
owngr's manual. In particular, the owner’s manual shall include the following statement: “This system provides
no support for the areas adjacent to the subject vehicle. This system may.not provide adequat¢ warning for
very fast moving vehicles approaching from the rear.”

3.1.4| Type lll systems
Type|lll systems provide the blind spot warning function andy'the closing vehicle warning furfction. These
systgms are intended to warn the subject vehicle driver of: target vehicles in the adjacent zongs and target
vehidles which are approaching the subject vehicle from.the rear. The subject vehicle driver shall be made
awarg of the limitations of this type of system, at least i the owner’'s manual. In particular, the owner’s manual
shall [include the following statement: “This systemnay not provide adequate warning for very fast moving
vehidles approaching from the rear.”

3.2 | Target vehicle closing speed classification

3.2.1] General
LCDAS of Types Il and lll aré ;classified by the maximum target vehicle closing speed and fthe minimum
roadway radius of curvature-as shown in Table 2. A system may belong to more than one of the tlypes listed in
Tablg 2. For example, aChighly capable system may meet or exceed the minimum requirenments defined
individually for Types A;-Band C.

Table 2 — Target vehicle closing speed classification

Maximum target vehicle Minimum roadway radius
Type closing speed of curvature
m/s m
10 125
B 15 250
20 500

NOTE The maximum target vehicle closing speed has a direct effect on the required sensor range and/or acquisition
time. A higher closing speed will require a longer sensor range and/or a shorter acquisition time in order to detect the
target vehicle quickly enough to give the subject vehicle driver adequate warning. In addition, there is a relationship
between the maximum target vehicle closing speed and the roadway radius of curvature. For a given curve radius and a
typical subject vehicle speed, the closing speed of a target vehicle is limited by driving dynamics parameters.

© 1SO 2008 — All rights reserved 5
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3.22 Type

A systems

Figure 6 shows the minimum required region of performance with regard to roadway radius of curvature and
target vehicle closing speed for a Type A system. These systems may be capable of operating on curved
roads with smaller radii. The subject vehicle driver shall be made aware of the limitations of the system, at
least in the owner’s manual. In particular, the owner’'s manual shall include the following statement: “This
system may not provide adequate warning on curves tighter than X metres radius” where X is replaced by the
tightest curve radius for which the system is designed but not more than 125 m.

Key
X target veh
Y roadway n

3.2.3 Type

Figure 7 sho
target vehicl
roads with s
least in the
system may

tightest curveg radius forwhich the system is designed but not more than 250 m.

500

375

250

125

()]
o
o
S
XY

cle closing speed, m/s
hdius of curvature, m

Figure 6 — Type A system-minimum region of performance

B systems

ws the minimum required;region of performance with regard to roadway radius of curvatur¢ and
b closing speed forqa Fype B system. These systems may be capable of operating on clirved
maller radii. The subjéect vehicle driver shall be made aware of the limitations of the systegm, at
bwner's manual N particular, the owner’s manual shall include the following statement: [“This
hot provide adequate warning on curves tighter than X metres radius” where X is replaced Ry the
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500

375

250

Key
X {4
Y rd

3.24

Figun
targe|
roads
least
syste
tighte

125

rget vehicle closing speed, m/s
adway radius of curvature, m

Figure 7 — Type B system minimum region of performance

Type C systems

e 8 shows the minimum required region of performance with regard to roadway radius of @
I vehicle closing speed for a Type C system. Fhese systems may be capable of operatis
with smaller radii. The subject vehicle driver.shall be made aware of the limitations of th
in the owner’s manual. In particular, thecowner’'s manual shall include the following sta
m may not provide adequate warning on curves tighter than X metres radius” where X is re
st curve radius for which the system:is_.designed but not more than 500 m.

500

375 |

250

urvature and
g on curved
e system, at

Key

125

X target vehicle closing speed, m/s
Y roadway radius of curvature, m

©180

Figure 8 — Type C system minimum region of performance
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4 Functional requirements
4.1 LCDAS state diagram

4.1.1 General

LCDAS shall at a minimum operate according to the state diagram in Figure 9.

LCDAS
active

Non-warning

Warning ‘
; requirements
e\ o s
Activati iteri t
ctivation criteria me> (Sﬂélgllfg) Warning

LCDAS
inactive

Warning
level 1

<

AcTivation criteria not met

- Evaluation
Evaluation \\ criteria not
criteria met met

//Warning\
level2)and
\. above

g —

—

Figure 9 — LCDAS state diagram

4.1.2 LCDAS inactive state

In the LCDAP inactive state the system shall give-no warnings to the driver. This state may be a pow|
state or a repdy state. In a ready state the systém may detect target vehicles, but shall not issue war

because the [activation criteria are not met.

4.1.3 Activiation criteria

4.1.31 General

When activaied, the LCDAS.shall transition from the LCDAS inactive state to the LCDAS active state. S¢
activation criferia may be’used at the same time. Potential activation criteria include but are not limited 1

following.

4.1.3.2 CTntinuous activation

er off
hings

veral
o the

The system may be active continuously (whenever the subject vehicle’s ignition is on).

41.3.3 Manual switch activation

The system may be activated manually, e.g. by a toggle switch, a tip switch or a menu-based user interface.

41.3.4 Turn signal activation

The system may be activated based on the subject vehicle turn signal status. For instance, if the left turn
signal is on, the system may be activated on the left side of the subject vehicle, while remaining inactive on

the right side of the subject vehicle.

© 1SO 2008 — All rights reserved
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4.1.3.5 Subject vehicle speed activation

The system may be activated based on the subject vehicle speed. If this is the case, then when the subject
vehicle speed is greater than or equal to a certain threshold speed the system will transition to the LCDAS
active state. The threshold speed shall be no more than 16,7 m/s (60 km/h).

414

LCDAS active state

4.1.41 General

In the LCDAS active state the system shall detect target vehicles.

414

In the
41.4

414

In the

414

In th
warn
given

414

414

Evall
deten
met,
evalu
folloy

414

The
systel
right

2 Non-warning state

non-warning state the system is active, but the warning requirements are not fulfilled.
3  Warning state

3.1 General

warning state the system is active and the warning requirements‘are fulfilled.

3.2 Warning level 1 state

in warning level 2 and any subsequent warning-levels.
3.3 Evaluation criteria

3.31 General
ation criteria are certain parametérs that an LCDAS may monitor. Evaluation criteria shoulg

then the system may transition from the warning level 1 state to warning level 2 and abo

side of the subject vehicle.

41.43.3.3 Subject vehicle steering input evaluation

b warning level 1 state the warning requirements are fulfilled but no evaluation criteria gre met. The
ng given to the driver in this state shall be a cautionary warning, which is less urgent than fthe warnings

be useful in

mining the driver’s intentionfor changing the lane of travel. If one or more of these evaluatign criteria are

ve. Several

ation criteria may be used at the same time. Potential evaluation criteria include but are not [limited to the
ing.

3.3.2 Tutn'signal evaluation

bystem nlay evaluate the subject vehicle turn signal status. For instance, if the left turn sigpal is on, the

m may,transition to warning level 2 or higher on the left side of the subject vehicle, while nofl affecting the

The system may evaluate the steering input by the subject vehicle driver. If, for instance, the system
determines that the driver is initiating a lane change to the left, the system may transition to warning level 2 or
higher on the left side of the subject vehicle, while not affecting the right side of the subject vehicle.

414334 Subject vehicle lane position evaluation

The system may evaluate the subject vehicle’s position and/or lateral motion within its lane. If, for instance,
the system determines that the subject vehicle is moving toward or into the lane to the left, the system may
transition to warning level 2 or higher on the left side of the subject vehicle, while not affecting the right side of
the subject vehicle.

©I1SO
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Lateral clearance evaluation

The system may evaluate the lateral clearance to a target vehicle. If the system has the ability to measure
lateral clearance, then when the lateral clearance is less than a preset threshold value the system may
transition to warning level 2 or higher.

41.43.4 Warning level 2 and above

Warning level 2 and above are optional states. In these states the warning requirements are fulfilled and one
or more evaluation criteria are met. The warnings given to the driver in these states shall be imminent
warnings that are more urgent than the warning given in the warning level 1 state.

4.2 Syste

4.21 Gengdral

The following lines, illustrated in Figure 10, are needed for the description of the\blind spot ws
requirementg and the closing vehicle warning requirements. The designations right, left'and behind refer

driving direc

dimensions gre given with respect to the subject vehicle.

— LineAs

— LineBs

— Line C ghall be parallel to the leading edge of the subject vehicle and located at the centre of the

percenti

— Line D shall be the extension in both directions of the-leading edge of the subject vehicle.

— Line E shall be parallel to the centreline of the subject vehicle and located at the left outermost ed

the subj

— LineFs
left oute

— Line G dhall be parallel to the(centreline of the subject vehicle and a distance of 3,0 meters to the
the left qutermost edge of the’subject vehicle’s body.

— Line H ghall be parallel te' the centreline of the subject vehicle and a distance of 6,0 meters to the
the left qutermost edge of the subject vehicle’s body.

— Lineds
the subj

m performance

ion of the subject vehicle. The lane markings in Figure 10 are shown for reference onl

nall be parallel to the trailing edge of the subject vehicle and adistance of 30,0 meters behin

nall be parallel to the trailing edge of the subject vehicle anda distance of 3,0 meters behind

e eyellipse.

bct vehicle’s body excluding the exterior mirror.

hall be parallel to the centrelineof the subject vehicle and a distance of 0,5 meter to the left
most edge of the subject vehicle’s body.

hall be parallel to the centreline of the subject vehicle and located at the right outermost ed
pctvehicle’s body excluding the exterior mirror.

rning
o the
y. All

d it.
it.

95th

ge of

Df the

eft of

eft of

ge of

— Line K shall be parallel to the centreline of the subject vehicle and a distance of 0,5 meter to the right of

the right

outermost edge of the subject vehicle’s body.

— Line L shall be parallel to the centreline of the subject vehicle and a distance of 3,0 meters to the right of

the right

outermost edge of the subject vehicle’s body.

— Line M shall be parallel to the centreline of the subject vehicle and a distance of 6,0 meters to the right of

the right

outermost edge of the subject vehicle’s body.

— Line N shall be the extension in both directions of the trailing edge of the subject vehicle.

— Line O shall be parallel to the trailing edge of the subject vehicle and a distance of 10,0 meters behind it.

10
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Key
stibject vehicle

1

2 centre of the 95th percentile eyellipse
3 left adjacent zone

4 right adjacent zone

Figure 10 — Warning requirements diagram

4.2.2 Minimum detectable target vehicle

LCDAS shall be capable of detecting target vehicles that are at least the size of a highway-legal motorcycle
with a rider.

© 1SO 2008 — All rights reserved 11
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4.2.3 Requirements for the blind spot warning function
4.2.31 Warning requirements for the blind spot warning function

4.2.3.1.1 General

The blind spot warning function shall provide coverage of the left and right adjacent zones. The lines
illustrated in Figure 10 are needed for the description of the blind spot warning requirements.

NOTE The adjacent zone coverage is intended to supplement the mirror coverage of the subject vehicle.

4.2.3.1.2 eft side blind spot warning requirements

Referring to [Figure 10, a left side blind spot warning shall be issued to the subject vehicle driver, if a farget
vehicle satisfies all of the following conditions:

— any part|of the target vehicle is forward of line B;
— the targgt vehicle is entirely behind line C;

— the targgt vehicle is entirely to the left of line F;

— any part|of the target vehicle is to the right of line G.

If the zone defined by lines A, D, E and H does not contain target vehicles nor any parts thereof then |a left
side blind sppt warning shall not be issued.

See Annex A for blind spot warning example cases.

4.2.3.1.3 Right side blind spot warning requirements

Referring to Figure 10, a right side blind spot warning shall be issued to the subject vehicle driver if a {arget
vehicle satisfies all of the following conditions:

— any part|of the target vehicle is forward of line B;
— the targgt vehicle is entirely behind line C;

— the targgt vehicle is entirelyto the right of line K;
— any part|of the target’vehicle is to the left of line L.

If the zone defined:by lines A, D, J and M does not contain target vehicles nor any parts thereof then g right
side blind sppt-warning shall not be issued.

See Annex A for blind spot warning example cases.

4.2.3.2 Optional blind spot warning suppression
If the subject vehicle is overtaking the target vehicle and the target vehicle has entered the adjacent zone from

the front, the blind spot warning may be suppressed for a period of no more than 2 s after the blind spot
warning is first required.

12 © ISO 2008 — All rights reserved
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4.2.4 Requirements for the closing vehicle warning function
4.2.41 Warning requirements for the closing vehicle warning function

42411 General

The closing vehicle warning function shall provide coverage of the left and right rear zones. The lines
illustrated in Figure 10 are needed for the description of the warning requirements. For systems having the
ability to estimate the geometry of the roadway, these lines may be defined to follow the curvature of the
roadway.

4.2.4{1.2 Left side closing vehicle warning requirements

Referring to Figure 10, a left side closing vehicle warning shall be issued to the subject vehidle driver if a
targel vehicle satisfies all of the following conditions:

— the target vehicle is entirely behind line B;

— the target vehicle is entirely to the left of line F;

— lny part of the target vehicle is to the right of line G;

e target vehicle’s estimated time to collision is less than or €gqual to the value given in Tablg 3.

Table 3 — Closing vehicle warning time to collision by target vehicle closing speed classification

Maximum target vehicle closing . .
Time to collision
Type speed for full performance
m/s S
10 2,5
B 15 3,0
20 3,5

For target vehicles in the left réar zone behind line A, a left side closing vehicle warning shall not be issued if
all tagget vehicles have estimated times to collision of 7,5 s or more.

For target vehicles~located on or forward of line A, a left side closing vehicle warning shall nof be issued if
eithef of the following conditions is true:

— the target vehicle is entirely forward of line N;

— no-part of the target vehicle is located in the area between lines E and H.

42.41.3 Right side closing vehicle warning requirements

Referring to Figure 10, a right side closing vehicle warning shall be issued to the subject vehicle driver if a
target vehicle satisfies all of the following conditions:

— the target vehicle is entirely behind line B;
— the target vehicle is entirely to the right of line K;
— any part of the target vehicle is to the left of line L;

— the target vehicle’s estimated time to collision is less than or equal to the value given in Table 3.
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For target vehicles in the right rear zone behind line A, a right side closing vehicle warning shall not be issued
if all target vehicles have estimated times to collision of 7,5 s or more.

For target vehicles located on or forward of line A, a right side closing vehicle warning shall not be issued if
either of the following conditions is true:

42414

the target vehicle is entirely forward of line N;

no part of the target vehicle is located in the area between lines J and M.

Optional dual side closing vehicle warning

Referring to
vehicle if a tg

a left sid
arights

any part

4242 O

Visual inforn
may be pre
distinguishal

4.2.5 Requirements for the lane change warning function

4251

The warning
requirementg
function. For|
give warning
requirementg
warning. Ba
Table 4.

the target vehicle is entirely behind line O;

the target vehicle’s estimated time to collision is less than or equalte the value given in Table 3.

Wharning requirements for the:lane change warning function

Figure 10, simultaneous closing vehicle warnings may be issued on both sides of the\st
rget vehicle satisfies all of the following conditions:

e closing vehicle warning is not currently required (see 4.2.4.1.2);
de closing vehicle warning is not currently required (see 4.2.4.1.3);

of the target vehicle is between lines E and J;

btional closing vehicle information

ation pertaining to one or more target vehicles>(e.g. target vehicle location, closing speed
sented to the subject vehicle driver at any time provided that this information is c
le from a warning indication.

requirements for the lane’change warning function consist of the combination of the ws
for the blind spot warning function and the warning requirements for the closing vehicle wa
a given situation,the-blind spot warning requirements will give one of the following results:
might give warning, shall not give warning. For the same situation, the closing vehicle wa
will also givejore of the following results: shall give warning, might give warning, shall no
bed on these~two results, the lane change warning function shall give warnings accordi

bject

etc.)
early

rning
rning
shall
rning
give
ng to

Table 4 — Lane change warning requirements

Shall give blind spot
warning

Might give blind spot
warning

Shall not give blind spot
warning

Shall give closing vehicle
warning

Shall give lane change
warning

Shall give lane change
warning

Shall give lane change
warning

Might give closing vehicle
warning

Shall give lane change
warning

Might give lane change
warning

Might give lane change
warning

Shall not give closing
vehicle warning

Shall give lane change
warning

Might give lane change
warning

Shall not give lane change
warning

14
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4.2.6 System response time

The overall system response time from the time at which a target satisfies the warning requirements to the
time that the warning indication is activated shall be no more than 300 ms.

The overall system response time from the time at which a warning is no longer allowed to the time that the
warning indication is deactivated shall be no more than 1 s.

4.3 User interface

4.3.1__LCDAS status indication

4.3.11 General

Ther¢ are two possibilities of indicating the LCDAS status. The system shall use at least one of|the following
two possibilities: LCDAS driver selection indication or LCDAS active/inactive indication.

4.3.112 LCDAS driver selection indication

If thg system can be manually activated and deactivated by the driver;then the driver's seledtion shall be
indicated. This indication shall be visual. If the means to manually @ctivate and deactivate thg system is a
swithr, and the switch position is clearly understood by the driveri.then the switch may be consgidered to be
this indicator.

4.3.113 LCDAS active/inactive indication

The gystem shall indicate whether it is in the active or.inactive state (see 4.1). This indication shall be visual.
4.3.2 LCDAS warning indication

4.3.2|1 General

A system warning shall indicate totthe subject vehicle driver that a lane change manoeuvre Will result in a
threatening situation. Referring te-4+1, the LCDAS warning indication is active in the warning statq.

4.3.212 LCDAS warning indication method

In thg warning level 1-state (see 4.1) the system warning indication shall be visual only. In warning level 2 and
above (see 4.1) thewsystem warning indication may include visual, audible, and/or haptic warnings. It is
recommmended that> warnings in some way indicate the side on which the target vehicle is present. It is
recornmended that visual warning indicators be placed in locations that will encourage mirror ysage. Visual
warnings should be clearly distinguishable from other visual information in the vehicle. If an audifjle warning is
used| it should be clearly distinguishable from other audible signals in the vehicle. If a haptic warning is used,
it shduld be clearly distinguishable from other haptic signals in the vehicle. 1

4.3.3 LCDAS failure indication

A failure indication shall indicate to the subject vehicle driver that the LCDAS self-test function (see 4.5) has
detected a system malfunction.

The LCDAS failure indication shall be visual and/or audible, and shall clearly convey to the driver that there is
a system malfunction.
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4.4 Operation with trailers

The dimensions given in the LCDAS warning requirements are based upon the subject vehicle alone, without
regard to any trailer that may be attached. If a trailer is attached to the subject vehicle the LCDAS shall
operate according to one of the following options (ranked in order of preference).

a) The system performs according to its normal capabilities.

NOTE

b)

The coverage provided by the system is not extended to account for the trailer.

If the system is not able to perform according to its normal capabilities, then the system indicates to the

1 at-tle 4 H Halal M H lalaal
driver thatthe SysStemtsunavataore-or-arsatrea:

c)

4.5 Self-t
The system §
The system §
— check fg
check fo

The system
failure indica

5 Testre

5.1
For each of t
shall have tH

width of the
The height o

5.2 Envirg

The test loc4

The system does not operate correctly; however, in this case the subject vehicle’s owner's-m
includes|a notice stating that the system does not operate correctly while towing a trailer.

Test target vehicle

st requirements

hall at a minimum provide the following self-test functions (at least after-each system activat
hall:

r proper function of the major electronic components;

r proper function of all sensor elements.

shall automatically execute the self-test functions«listed above, and shall generate an L(
ion (see 4.3.3) whenever a fault condition is detected.

quirements

anual

on):

DAS

he following tests, the test target vehicle shall be a motorcycle with a rider. The test target vehicle

e following dimensions. (The length of the motorcycle shall be between 2,0 m and 2,5 m
motorcycle at its widest point (not including the side mirrors) shall be between 0,7 m and (
the motorcycle (nof-ificluding the windscreen) shall be between 1,1 m and 1,5 m.

bnmental conditions

tion shall\be on a flat, dry asphalt or concrete surface. The ambient temperature during tg

The
,9m.

sting

served

shall be within therange of 10 °C £ 30 °C. The horizontal visibility range shall be greater than 1 km.

5.3 Blind'spoet-warning-testrequirements

5.3.1 General

Subclauses 5.3.2 and 5.3.3 describe the minimum test requirements for a blind spot warning system (LCDAS
Type I).
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5.3.2 Blind spot warning test measurement system
The test measurement system shall:
— be completely independent of the blind spot warning system being tested;

— be capable of measuring the longitudinal distance between the trailing edge of the subject vehicle and the
leading edge of the test target vehicle, if the test target vehicle is to the rear of the subject vehicle;

— be capable of measuring the longitudinal distance between the leading edge of the subject vehicle and
the trailing edge of the test target vehicle, if the test target vehicle is forward of the subject vehicle;

— :lse capable of measuring the lateral distance between the leftmost edge of the subject vehicle and the
ightmost edge of the test target vehicle, if the test target vehicle is to the left of the subject vehicle;

— be capable of measuring the lateral distance between the rightmost edge of thesubject vehicle and the
Ieftmost edge of the test target vehicle, if the test target vehicle is to the right ofithe subject ve¢hicle;

— be capable of measuring the time delay from the point at which the-test target vehicle|satisfies the
warning conditions to the point at which a warning is issued;

— Ie capable of measuring the time delay from the point at which a‘warning is no longer allowef to the point
t which the warning is terminated.

For gl of the test procedures, the test measurement system shall be capable of the following accuracies.

— Distance measurement accuracy:

— for distances less than 2 m the accuracy shall be 0,1 m or better;
+ for distances from 2 m to 10 m the accuracy shall be 5 % or better;

— for distances greater than 10 m the accuracy shall be 0,5 m or better.

— Time measurement accuracy:

— for times less than200"ms the accuracy shall be 20 ms or better;

— for times from200 ms to 1 s the accuracy shall be 10 % or better;

+ for times_greater than 1 s the accuracy shall be 100 ms or better.

5.3.3| Blind.spot warning test procedures

5.3.34 General

During all of the following tests, all relevant activation criteria shall be met.

5.3.3.2 Target vehicle overtaking subject vehicle
The purpose of this test is to check that the blind spot warning system gives warnings when required as the

target vehicle overtakes the subject vehicle. Referring to Figure 11 and the line definitions in 4.2, the test shall
be conducted as follows.
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On a straight, flat test course the subject vehicle shall be driven in a straight line at a minimum steady speed
of 20 m/s. The test target vehicle shall be driven in a straight line as shown in Figure 11 so that its closing
speed is between 1 m/s and 3 m/s. Both vehicles shall be driven such that the lateral distance between the
outermost edge of the subject vehicle’s body (excluding the exterior mirror) and the centreline of the test
target vehicle is 2,0 m to 3,0 m. To begin the test, the test target vehicle shall be completely behind line A.

As the test target vehicle approaches and overtakes the subject vehicle, the system shall meet the following
test requirements.

— The system shall give no warnings while the test target vehicle is completely behind line A.

— After the
subject
plus the

— The sys
line C.

— The sys
target ve

This test shag
illumination {
target vehicle
then the test

f the

ehicle no later than the time at which the leading edge of the test target vehicle crosses)line B

system response time given in 4.2.6.

Table 5 — Blind spot warning target overtaking subject test trials

tem shall sustain the warning at least until the leading edge of the test targetvehicle crpsses

em shall terminate the warning no later than after the time at which the. trailing edge of the test
hicle crosses line D plus the system response time given in section 4276’

Il be repeated according to Table 5 for a total of twelve trials.<During night time conditions, no
hall be provided other than the standard headlamps and tail lamps of the subject vehicle anfl test
. If it can be shown that the ambient light conditions have no‘effect on the system’s performpnce,
br may choose to perform either the daytime tests or the night time tests for a total of six trialk.

of subject vehicle

Day Night
Test target to left ( .
of subject vehicle 3 Nafls 3 trials
Test target to right 3 trials 3 trials
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1 subject vehicle

2 centre of the 95th percentile eyellipse
3 lateral distance

4 test target vehicle

Figure 11 — Target vehicle overtaking subject vehicle test
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5.3.3.3  Subject vehicle overtaking target vehicle

The purpose of this test is to check that the blind spot warning system gives warnings when required as the
subject vehicle overtakes the target vehicle. Referring to Figure 12 and the line definitions in 4.2, the test shall
be conducted as follows.

On a straight, flat test course the test target vehicle shall be driven in a straight line at a minimum steady
speed of 20 m/s. The subject vehicle shall be driven in a straight line as shown in Figure 12 so that its
overtaking speed is between 1 m/s and 2 m/s. Both vehicles shall be driven such that the lateral distance
between the outermost edge of the subject vehicle’s body (excluding the exterior mirror) and the centreline of
the test target vehicle is 2,0 m to 3,0 m. To begin the test, the leading edge of the subject vehicle shall be

behind the tr

adaao-oftha tact tarant |

As the subje
test requiren

— The sys{em shall give no warnings whilst the test target vehicle is completely forward ef line D.

— After thq
correct 4
vehicle ¢

time given in section 4.2.3.2.

— The sys
line B.

— The sys
target veg

This test shall be repeated in accordance with Table 6-below for a total of twelve trials. During night

conditions, n
vehicle and
system’s per
for a total of

=Y H=V o ahicla
pr gt agCoO e otargCtvemmciCs

ents.

trailing edge of the test target vehicle crosses line D, the system shall initiate a warning g

rosses line C plus the system response time given in 4.2.6 plus the Optional warning suppre

em shall terminate the warning no later than after.the-time at which the leading edge of th
hicle crosses line A plus the system response time given in 4.2.6.

p illumination shall be provided other than.the standard headlamps and tail lamps of the st
test target vehicle. If it can be shown\that the ambient light conditions have no effect o
formance, then the tester may choose-to perform either the daytime tests or the night time
5ix trials.

Table 6 — Blind Spot Warning Subject Overtaking Target Test Trials

Day Night
Test ta_rget to !eft 3 trials 3 trials
of subject vehicle
Test target to right . .
of subject vehicle 3 trials 3 trials

ct vehicle approaches and overtakes the test target vehicle, the system shall meet the follpwing

n the

ide of the subject vehicle no later than after the time at which the leadihg edge of the test {arget

ssion

tem shall sustain the warning at least until the leading edgé of the test target vehicle crgsses

b test

time
bject
h the
tests
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1 subject vehicle

2 centre of the 95th percentile eyellipse
3 lateral distance

4 test target vehicle

Figure 12 — Subject vehicle overtaking target vehicle test
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5.3.3.4 False Warning Test

The purpose of this test is to check that the blind spot warning system does not give warnings when the test
target vehicle is in the lane beyond the adjacent lane. The sequence of tests described in 5.3.2.2 and 5.3.2.3
shall be repeated with the following modification. In each test trial the lateral distance between the outermost
edge of the subject vehicle’s body (excluding the exterior mirror) and the centreline of the test target vehicle
shall be maintained at 6,5 m to 7,5 m. The system shall give no warnings during these test trials.

5.3.3.5 Target vehicle moving laterally

The purpose of this test is to check that the blind spot warning system gives warnings when required as the

target vehicl
the test shall

On a straigh
of 20 m/s. Th

be conducted as follows.

, flat test course the subject vehicle shall be driven in a straight line at a minimum steady s
e test target vehicle shall match the subject vehicle’s speed such that the leading/edge of th

P moves laterally near the subject venicle. Reterring to Figure 1o and the line detinitons, I 4.2,

peed
b test

target vehicle is positioned between line B and the subject vehicle throughout the test. To begin the tedt, the

test target ve
a lateral spe
shall move tq

As the test t4

— The sys{em shall give no warnings while the test target vehicle is comipletely to the left of line H.

— After the test target vehicle crosses line H, the system shall;jnitiate a warning on the left side ¢

subject

the systém response time given in 4.2.6.

— The sys{em shall sustain the warning at least until théright edge of the test target vehicle crosses lin

— The sys
vehicle ¢

— The sys{em shall give no warnings whilst the test vehicle is positioned completely between lines E ar

— After the
later tha

time givgn in 4.2.6.

— The sys{em shall sustain*the warning at least until the left edge of the test target vehicle crosses line

— The sys
vehicle ¢

hicle shall be completely to the left of line H. The test target vehicle shall move toward the ri
ward the left at a lateral speed of 0,25 m/s to 0,75 m/s until it is completely to the left of line

rget vehicle moves from left to right, the system shall meet the fallowing test requirements.

ehicle no later than the time at which the right edge of the test target vehicle crosses line G

rosses line E plus the system response time given in 4.2.6.

test target crosses line Ji-the system shall initiate a warning on the right side of the vehid

h the time at which the.left edge of the test target vehicle crosses line K plus the system resy

fem shall.terminate the warning no later than the time at which the left edge of the test {
rossé€s-line M plus the system response time given in 4.2.6.

As the test td

pht at

pd of 0,25 m/s to 0,75 m/s until it is completely to the right of line M. Then)the test target vehicle

H.

f the
plus

b .

fem shall terminate the warning no .later than the time at which the left edge of the test {arget

dJ.

le no
onse

arget

rgnf vehicle moves from righ’r ifa) Inﬂ, the :\Jlefnm shall meet the fnllnwing test rnqnirnmnnfe

— The system shall give no warnings while the test target vehicle is completely to the right of line M.

— After the test target vehicle crosses line M, the system shall initiate a warning on the right side of the
subject vehicle no later than the time at which the left edge of the test target vehicle crosses line L plus
the system response time given in 4.2.6.

— The system shall sustain the warning at least until the left edge of the test target vehicle crosses line K.

— The system shall terminate the warning no later than the time at which the right edge of the test target
vehicle crosses line J plus the system response time given in 4.2.6.

22
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— The system shall give no warnings whilst the test vehicle is positioned completely between lines E and J.

— After the test target crosses line E, the system shall initiate a warning on the left side of the vehicle no
later than the time at which the right edge of the test target vehicle crosses line F plus the system
response time given in 4.2.6.

— The system shall sustain the warning at least until the right edge of the test target vehicle crosses line G.

— The system shall terminate the warning no later than the time at which the right edge of the test target
vehicle crosses line H plus the system response time given in 4.2.6.

This fest shall be repeated In accordance with Table 7 for a total of Six trials. During night time, donditions, no
illumination shall be provided other than the standard headlamps and tail lamps of the subjectvehicle and test
targetl vehicle. If it can be shown that the ambient light conditions have no effect on the system’s performance,
then the tester may choose to perform either the daytime tests or the night time tests fora total of|three trials.

Table 7 — Blind spot warning target moving laterally test trials

Day Night

3 Trials 3 Trials

Key

1 subject vehicle

2 centre of the 95th percentile eyellipse
3 test target vehicle

Figure 13 — Target vehicle moving laterally test
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5.4 Closing vehicle warning test requirements

5.41 General

Subclauses 5.4.2 and 5.4.3 describe the minimum test requirements for a closing vehicle warning system
(LCDAS Type II).

5.4.2 Closing vehicle warning test measurement system

The test measurement system shall:

— be compgletely independent of the closing vehicle warning system being tested;

— be capa
leading

ble of measuring the longitudinal distance between the trailing edge of the subject vehicle an
pdge of the test target vehicle, if the test target vehicle is to the rear of the subjectvehicle;

— be capgble of measuring the closing speed of the test target vehicle, if the test target vehi

approac

— be capa

hing the subject vehicle from the rear;

ble of measuring the lateral distance between the leftmost edge ofithe subject vehicle an

rightmogt edge of the test target vehicle, if the test target vehicle is to thedeft-of the subject vehicle;

— be capa
leftmost

ble of measuring the lateral distance between the rightmostedge of the subject vehicle an
edge of the test target vehicle, if the test target vehicle is to.the right of the subject vehicle;

— be capdble of measuring the time delay from the point at\Which the test target vehicle satisfie

warning

— be capa
at which

For all of the

conditions to the point at which a warning is issued;

ble of measuring the time delay from the point\at which a warning is no longer allowed to the
the warning is terminated.

test procedures, the test measurement’'system shall be capable of the following accuracies.

— Distancg measurement accuracy:

— for glistances less than 2 m the accuracy shall be 0,1 m or better;

— for glistances from 2 m0210 m the accuracy shall be 5 % or better;

— for dlistances greaterthan 10 m the accuracy shall be 0,5 m or better.

— Time mgasurement/accuracy:

— for imeés.less than 200 ms the accuracy shall be 20 ms or better;

d the

tle is

d the

d the

5 the

point

— for times from 200 ms to 1 s the accuracy shall be 10 % or better;

— for times greater than 1 s the accuracy shall be 100 ms or better.

5.4.3 Closing vehicle warning test procedures

5.4.31 General

During all of

24

the following tests, all relevant activation criteria shall be met.
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2 Target vehicle overtaking subject vehicle

The purpose of this test is to check that the closing vehicle warning system gives warnings when required as
the target vehicle overtakes the subject vehicle. Referring to Figure 14 and the line definitions in 4.2, the test

shall

be conducted as follows.

On a flat test course the subject vehicle shall be driven at a steady speed within the range shown in Table 8.
The test target vehicle shall be driven as shown in Figure 14 so that its closing speed is within the range

shown in Table 8.
Table 8 — Closing vehicle warning target overtaking subject test speeds
Targ_et vehicle Radius of Subject Test target vehicle
closing speed - -
classification curvature class vehicle speed closing speed
m m/s m/s
Type A 125 7to 10 7o 10
Type B 250 10 to 13 12t0 15
Type C 500 13t0 16 17 to 20
Both [ vehicles shall be driven such that the lateral distance.bétween the outermost edge o
vehidle’s body (excluding the exterior mirror) and the centreling,of the test target vehicle is 2,0 m
begir| the test, the test target vehicle shall be at least 150 m-behind the subject vehicle.
As the test target vehicle approaches and overtakes_the subject vehicle, the system shall meet
test requirements.

[

This

roady
cond

The system shall give no warnings while<the test target vehicle’s estimated time to collisid
more.
The system shall initiate a warning*on the correct side of the subject vehicle no later than (

The system shall sustain\the warning at least until the leading edge of the test target ve

The system shall.términate the warning no later than the time at which the trailing edge of t

pst target vehicle’s estimated.time to collision has fallen to the value given in Table 3.

ne B.

ehicle crosses line N plus the system response time given in 4.2.6.

est shall‘be 'repeated in accordance with Table 9 for a total of twelve trials. For test trials o
vay radius of curvature shall be equal to the value given in Table 2 -0 % +20 %. Durir
tions, ‘no illumination shall be provided other than the standard headlamps and tail lamps ¢

the subject
to 3,0m. To

the following

nis 7,5s or

,3 s after the

hicle crosses

he test target

h curves, the
g night time
f the subject

vehic

le-and test target vehicle. If it can be shown that the ambient light conditions have no

bffect on the

system’s performance, then the tester may choose o perform either the daytime tests or the night time tests
for a total of six trials.

Table 9 — Closing vehicle warning target overtaking subject test trials

On straight road On curve to the left On curve to the right
Day Night Day Night Day Night
Test target to left . . .
of subject vehicle 2 trials 2 trials 2 trials
Test target to r.|ght 2 trials 2 trials 2 trials
of subject vehicle

©I1SO
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Key

1 subject vehicle

2 centre of the 95th percentile eyellipse
3 lateral distance

4 test target vehicle

Figure 14 — Target vehicle overtaking subject vehicle test
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3  Subject vehicle overtaking target vehicle

The purpose of this test is to check that the closing vehicle warning system gives warnings only when allowed
by the system requirements in situations when the subject vehicle overtakes a target vehicle. Referring to
Figure 15 and the line definitions in 4.2, the test shall be conducted as follows.

On a flat test course the test target vehicle shall be driven at a steady speed within the range shown in
Table 10. The subject vehicle shall be driven as shown in Figure 15 so that its overtaking speed is within the
range shown in Table 10. Both vehicles shall be driven such that the lateral distance between the outermost
edge of the subject vehicle’s body (excluding the exterior mirror) and the centreline of the test target vehicle is
2,0 m to 3,0 m. To begin the test, the leading edge of the subject vehicle shall be behind the trailing edge of

ot torant \;

the tg

As th
test r|

This
roady
cond
vehid
syste
for a

The system shall give-no’warnings while the test target vehicle is completely behind line A.

ahicla
SttargCtveTrorcs

Table 10 — Closing vehicle warning subject overtaking target test speeds

Target vehicle
closing speed
classification

Radius of
curvature classm

Test target
vehicle speed

Subject‘vehicle
overtakihg speed

m m/s m/s
Type A 125 10to 15 1to 5
Type B 250 15 to 20 1t05
Type C 500 20 t0:25 1to 5

e subject vehicle approaches and overtakes the testtarget vehicle, the system shall meet
Bquirements.

The system shall give no warnings while the.test target vehicle is completely forward of line N.

orrect side of the subject vehicle.

a warning was given, the system shall terminate the warning no later than the time at whic
dge of the test target vehicle crosses line A plus the system response time given in 4.2.6.

est shall be repeatéd in accordance with Table 11 for a total of twelve trials. For test trials 0
vay radius of_eurvature shall be equal to the value given in Table 2, -0 % +20 %. Duirir
tions, no illumination shall be provided other than the standard headlamps and tail lamps ¢
le and_test' target vehicle. If it can be shown that the ambient light conditions have no
m’s performance, then the tester may choose to perform either the daytime tests or the nig
fotal of six trials.

the following

\fter the trailing edge of the test target vehicle crosses line N, the system may initiate a warning on the

h the leading

h curves, the
g night time
f the subject
bffect on the
ht time tests

Table 11 — Closing vehicle warning subject overtaking target test trials

On straight road On curve to the left On curve to the right
Day Night Day Night Day Night
Test target to left . . .
of subject vehicle 2 trials 2 trials 2 trials
Test target to r.|ght 2 trials 2 trials 2 trials
of subject vehicle
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—~

subject vehicle

centre of the 95th percentile eyellipse
lateral distance

test target vehicle

A WODN -

Figure 15 — Subject vehicle overtaking target vehicle test
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5.4.3.4 False warning test

The purpose of this test is to check that the closing vehicle warning system gives no warnings when the target
vehicle is in the lane beyond the adjacent lane. The sequence of tests described in 5.4.3.2 and 5.4.3.3 shall
be repeated with the following modification. In each test trial the lateral distance between the outermost edge
of the subject vehicle’s body (excluding the exterior mirror) and the centreline of the test target vehicle shall be
maintained at 6,5 m to 7,5 m. The system shall give no warnings during these test trials.

5.5

5.5.1

Subcjauses 5.5.2 and 5.5.3 describe the minimum test requirements for a lane changecwa
(LCDAS Type IlI).

5.5.2| Lane Change Warning Test Measurement System

The test measurement system shall:

Lane change warning test requirements

General

e completely independent of the lane change warning system being,tested;

be capable of measuring the longitudinal distance between the trailing edge of the subject vg
lpading edge of the test target vehicle, if the test target vehicleis to the rear of the subject ve

ie capable of measuring the closing speed of the test target vehicle, if the test targ
pproaching the subject vehicle from the rear;

be capable of measuring the longitudinal distance, between the leading edge of the subjec
he trailing edge of the test target vehicle, if the tést target vehicle is forward of the subject ve

be capable of measuring the lateral distanee between the leftmost edge of the subject ve

ning system

hicle and the
hicle;

et vehicle is
| vehicle and
hicle;

nicle and the

ightmost edge of the test target vehicle)'if the test target vehicle is to the left of the subject ve¢hicle;

be capable of measuring the lateral-distance between the rightmost edge of the subject ve

hicle and the

Ieftmost edge of the test target Viehicle, if the test target vehicle is to the right of the subject ve¢hicle;

be capable of measuring_the time delay from the point at which the test target vehicle
arning conditions to the)point at which a warning is issued;

be capable of measuring the time delay from the point at which a warning is no longer allowe
at which the warning is terminated.

satisfies the

d to the point

racies.

— for distances from 2 m to 10 m the accuracy shall be 5 % or better;
— for distances greater than 10 m the accuracy shall be 0,5 m or better.
Time measurement accuracy:

— for times less than 200 ms the accuracy shall be 20 ms or better;

— for times from 200 ms to 1 s the accuracy shall be 10 % or better;

— for times greater than 1 s the accuracy shall be 100 ms or better.
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29


https://standardsiso.com/api/?name=1ad5666947c58204f56bc187d6eca585

ISO 17387:2008(E)

5.5.3 Lane change warning test procedures

5.5.3.1

During all of the following tests, all relevant activation criteria shall be met.

5.5.3.2

General

Target Vehicle Overtaking Subject Vehicle

The purpose of this test is to check that the lane change warning system gives warnings as required when the
target vehicle overtakes the subject vehicle, and to check that there is a smooth transition between the closing
vehicle warning function and the blind spot warning function. Referring to Figure 16 and the line definitions

in 4.2, the te

On a flat test
The test targ
shown in Tal

Both vehicle)
vehicle’s bogd
begin the teg

course the subject vehicle shall be driven at a steady speed within the range shown in.Tab
et vehicle shall be driven as shown in Figure 16 so that its closing speed is within the
le 12.

st-shall-be-conducted-asfollows

Table 12 — Lane change warning target overtaking subject test speeds

Target vehicle
closing speed
classification

Radius of
curvature class

Subject
vehicle speed

Test targetvehicle
closing speed

m m/s m/s
Type A 125 7to 10 7 to 10
Type B 250 10t0 13 12t0 15
Type C 500 1310 16 17 to 20

5 shall be driven such that the lateral distance® between the outermost edge of the st
y (excluding the exterior mirror) and the centreline of the test target vehicle is 2,0 m to 3,0 in. To
t, the test target vehicle shall be at least 150 m behind the subject vehicle.

e 12.
ange

bject

As the test target vehicle approaches and overtakes the subject vehicle, the system shall meet the follpwing

test requiren

The sys
test targ

The sys

vehicle ¢rosses line)D plus the system response time given in 4.2.6.

conditions, nb

ents.

The sys{em shall give no warnings while'the test target vehicle’s estimated time to collision is 7,5 s or

more.

em shall initiate a warningJon the correct side of the subject vehicle no later than 0,3 s aftér the

bt vehicle’s estimated timeé to collision has fallen to the value given in Table 3.

The sysfem shall sustain.the warning at least until the leading edge of the test target vehicle crosses

ine C.

em shall termiinate the warning no later than the time at which the trailing edge of the test {arget

b, the
time

stibject

vehicle and test target vehlcle If it can be shown that the ambient Ilght condltlons have no effect on the
system’s performance, then the tester may choose to perform either the daytime tests or the night time tests
for a total of six trials.

Table 13 — Lane change warning target overtaking subject test trials

On straight road On curve to the left On curve to the right
Day Night Day Night Day Night
Test te_lrget to !eft 2 trials 2 trials 2 trials
of subject vehicle
Test ta_rget to r_|ght 2 trials 2 trials 2 trials
of subject vehicle

30
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|
|

1\)/4

Key

subject vehicle

centre of the 95th percentile eyellipse
lateral distance

test target vehicle

A WODN -

Figure 16 — Target vehicle overtaking subject vehicle test
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5.5.3.3  Subject vehicle overtaking target vehicle

The purpose of this test is to check that the lane change warning system gives warnings as required when the
subject vehicle overtakes the target vehicle. This test shall be performed according to 5.3.3.3.

5.5.3.4 False warning test

The purpose of this test is to check that the lane change warning system gives no warnings when the target
vehicle is in the lane beyond the adjacent lane. The sequence of tests described in 5.5.3.2 and 5.5.3.3 shall
be repeated with the following modification. In each test trial the lateral distance between the outermost edge
of the subject vehicle’s body (excluding the exterior mirror) and the centreline of the test target vehicle shall be
maintained af 6,5 m 0 7,5 m. The system shall give no warnings during these test rials.

5.5.3.5 Target vehicle moving laterally

The purpose]of this test is to check that the lane change warning system gives warnings when.required gs the
target vehicl¢ moves laterally near the subject vehicle. Referring to Figure 17 and the line definitions in 4.2,
the test shalllbe conducted as follows.

On a straight, flat test course the subject vehicle shall be driven in a straight line at:'a minimum steady gpeed
of 20 m/s. THe test target vehicle shall match the subject vehicle’s speed such that'the leading edge of the test
target vehiclg is positioned between line B and the subject vehicle throughout the test. To begin the tegt, the
test target vehicle shall be completely to the left of line H. The test target yehicle shall move toward the right at
a lateral speged of 0,25 m/s to 0,75 m/s until it is completely to the right.of*line M. Then the test target vehicle
shall move tqward the left at a lateral speed of 0,25 m/s to 0,75 m/s until'it is completely to the left of line H.

As the test tgrget vehicle moves from left to right, the system shall. meet the following test requirements.

— The sys{em shall give no warnings while the test target.vehicle is completely to the left of line H.

— After the test target vehicle crosses line H, the system shall initiate a warning on the left side ¢f the
subject yehicle no later than the time at whichcthe right edge of the test target vehicle crosses line G plus
the systém response time given in 4.2.6.

— The sys{em shall sustain the warning‘atileast until the right edge of the test target vehicle crosses ling F.

— The sysfem shall terminate the.warning no later than the time at which the left edge of the test {arget
vehicle grosses line E plus the'system response time given in 4.2.6.

— The sys{em shall give no'warnings while the test vehicle is positioned completely between lines E and J.
— After thq test target Crosses line J, the system shall initiate a warning on the right side of the vehidle no

later thah the time at which the left edge of the test target vehicle crosses line K plus the system resgonse
time given in 42.6.

Th ball fol 1Y H +1 £ 41l 41 laoft 2l £ 41 4 4 4 + bial L L
I— e Sys CITh oriail ouostdilt uic wdadlThrry dt 1Caol UTTUT 1T 1TTU TUYT UT UTC 1Tol 1alryTl VOTTIUIT UTUSOT o TITTT .

— The system shall terminate the warning no later than the time at which the left edge of the test target
vehicle crosses line M plus the system response time given in 4.2.6.

As the test target vehicle moves from right to left, the system shall meet the following test requirements.
— The system shall give no warnings while the test target vehicle is completely to the right of line M.
— After the test target vehicle crosses line M, the system shall initiate a warning on the right side of the

subject vehicle no later than the time at which the left edge of the test target vehicle crosses line L plus
the system response time given in 4.2.6.
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The system shall sustain the warning at least until the left edge of the test target vehicle crosses line K.

The system shall terminate the warning no later than the time at which the right edge of the test target
vehicle crosses line J plus the system response time given in 4.2.6.

The system shall give no warnings while the test vehicle is positioned completely between lines E and J.
After the test target crosses line E, the system shall initiate a warning on the left side of the vehicle no

later than the time at which the right edge of the test target vehicle crosses line F plus the system
response time given in 4.2.6.

he system shall sustain the warning at least until the right edge of the test target vehicle cro’rses line G.

The system shall terminate the warning no later than the time at which the right edge-of the test target
ehicle crosses line H plus the system response time given in 4.2.6.

est shall be repeated in accordance with Table 14 for a total of six trials. During-night time donditions, no

illumination shall be provided other than the standard headlamps and tail lamps_of‘the subject vehicle and test
target vehicle. If it can be shown that the ambient light conditions have no effect/on the system’s performance,

then

Key

he tester may choose to perform either the daytime tests or the night time tests for a total of|three trials.

Table 14 — Lane change warning target moving laterally test trials

Day Night

3 Trials 3 Trials

1 subject vehicle
2 centre of the 95th percentile eyellipse
3 test target vehicle

Figure 17 — Target vehicle moving laterally test
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Annex A
(informative)

Blind spot warning example cases
The examples below are intended to clarify the blind spot warning requirements. These examples all involve a

target vehicle to the left of the subject vehicle. Please bear in mind that the right side warning requirements
are symmetric to the left side warning requirements.

Table A.1 — Blind Spot Warning Example Cases

A1 In this case, the blind spot warning function H G FE
must not give a warning. The target vehicle D -'r—— ——I——— ]'—
is cpmpletely outside of the zone defined by I | | 2
lineg A, D, E and H. | | :
‘T
| : |
| |
| |
| |
| |1
| |1
| | ‘
B A
| ‘ ‘| | ‘
| |1
| |1
| |1
| ||
| |1
L L
T ‘ ‘| | ‘
| |1
| |1
| |1
| |
A +— ——A
H FE

Key

1 subject vehicle

2 centre of the 95th percentile eyellipse
3 target vehicle

Figure A1
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Table A.1 (continued)

A.2 In this case, the blind spot warning function H
may give a warning. The target vehicle is D 'II
not completely outside of the zone defined by | 2
lines A, D, E and H. |
©T
I
I
|
| |
|
| |
B + - B
| ‘ ‘
I
I
I
|
|
T
I I ‘
|
| L
Adl—4-1 A
H FE
] 3
(A—
Key
1 subject vehicle
2 centre of the 95th percentile eyellipse
3 target vehicle
Figure A.2
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Table A.1 (continued)

A3 In this case, the blind spot warning function
may give a warning. A warning is not D
required because no part of the target vehicle
is forward of line B.

—i— T
—
e

|
|
©1
|
|
I
| | |
i |
| f | I
B+ ' -8
| ‘ | ‘
| |
| |
| |
| |
| |
1 S 0
| ' |
| ‘ } | ‘
| | |
| ! |
I ' |I
A+ —t—¥i-A
H G FE

Key

1 subject vehicle

2 ‘. eentre of the 95th percentile eyellipse
3 target vehicle

Figure A.3
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Table A.1 (continued)

A4 In this case, the blind spot warning function H
must give a warning. The front of the target D
vehicle is forward of line B.

>
T <A ——

Key

1 subject vehicle

2  centre of the 95th percentile eyellipse
3 target vehicle

Figure A.4
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Table A.1 (continued)

A5 In this case, the blind spot warning function H G FE
must give a warning. The target vehicle is D -'r—— —Jl——— ]'—
entirely behind line C. I | I

|
| |
C ==
| |
| [ ‘I
| |
I | || |
| |
| |1
| | ||
Bi——t—+ g
| I ]
| | ]
| | |
| | |
| | ]
| | N
x L Y
I I [
| | ||
| | ||
| { |1
| l | LI | |
ATV~ T H1—A
H G FE
Key
1 subject vehicle
2 «gentre of the 95th percentile eyellipse
3, target vehicle
Figure A.5
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