Submitted by the ‘task force on testing’ lead by JRC/EC UNR157-09-04 track

Based on ECE/TRANS/WP.29/2020/81

Proposal for amendments to

ECE/TRANS/WP.29/2020/81

The text reproduced below was prepared by the experts from the EC. The proposal is aimed at
modifying the text of document ECE/TRANS/WP.29/2020/81 (Regulation 157 on ALKS). All
modifications to ECE/TRANS/WP.29/2020/81 are given in blue text. Deletions are indicated by

pedstnlatier ek text.
OICA/CLEPA response

General:

- keep [Technical Service finstead of approval authority K iert [VS(1]: JRC: OK, from our side, whatever the
‘ chosen expression will be for the amendment we will stay with it.

- keep ALKS instead of |ADS| alternatively Automated Lane Keeping and Lane Changing Nk fert [VS(2]: MLIT: Type approval esting point of

System view, the wording of "Technical service" would be appropriate in
each amendment.

Kommentiert [VS(3]: DE: Reason? TAA is introduced in more
I Proposal and more regulations, no? Also better to be in line with Market
Surveillance, where all the regulations are checked without any

Annex 5, Paragraph 1., amend to read: technical service.
frest-Specification for ALKS Track testing of ADSALKS vehicles §°mme“tie“ [VS@R3L:eugnalitextkeptiissiestouldibe
—_—— rought to SIG table.
1 Introduction Kommentiert [VS(5]: DE: Probably better to not interfere with

FRAV/VMAD to NOT use ADS term. Probably Automated
Motorway Driving System to make sure it is just a subgroup of ADS?

This annex defines track tests with the purpose to verify the technical
requirements on ALKSADS)

Until such time that specific test provisions have been agreed, the Technical
Service-approval-autherity shall ensure that the ALKSABS is subject to at
least the tests outlined in Annexes 5 and 6. The specific test parameters for
each test shall be selected by the Technical Service-approeval-autherity and |

Kommentiert [VS(6]: Yellow highlighting: from VMAD. Track
testing: standalone pillar in VMAD

N
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shall be recorded in the test report in such a manner that allows traceability
and repeatability of the test setup.

N )
\[ Formatiert: Schriftfarbe: Automatisch, Nicht Durchgestrichen]
Al )
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beundaries): The requirements in this regulation are defined in such a
way that the pass/fail criteria can be derived not only for a specific set of
test parameters, but also for all Hafety-relevant combinations of {w iert [VS(7]: JRC: OK }
parameters that may occur in the operating conditions covered by the DE: OK to delete.

type approval and the specified operating range (e.g., speed range,

longitudinal and lateral acceleration range, radii of curvature, light

conditions, number of lanes, etc.).

The test speeifications specified in this document are-meant-to-be shall be
intended as a minimum set of tests;. tFhe fTechnical sService-approval | [Formatiert: Schriftfarbe: Automatisch, Nicht Durchgestrichen]
authorities may perform any-ether additional tests within the system ODD |

boundaries and may—then compare the measured results against the
requirements, [ Formatiert: Schriftfarbe: Automatisch, Nicht Durchgestrichen]

‘\ [ Formatiert: Schriftfarbe: Automatisch, Nicht Durchgestrichen]

Under Paragraph 3., insert to read:
3.1 Track testing



Based on ECE/TRANS/WP.29/2020/81

3.2.
3.2.1.

3.2.4.

3.2.5.

3.25.1

3.25.2.

B2.6.

Fhe-autherity It shall be verifyied that the system_is on the condition it

should be tested in (e.q. in a Elt free\ \condmon or_with the specmc

[Formatiert: Schriftfarbe: Hellblau

faults to be tested) on a closed-access kesﬂng—g#eund{w

scenario elements to test the capabllltles and functio
ALKSADS i i /And the authority shall

N\

Ki iert [VS(8]: DE: How to check fault conditions then?
Also, it’s not the authority nor the technical service that should be
named. See proposal.

verify accuracy of simulation tool used in other section of this UNR by
using result of this traffic test]

iert [VS(9]: MLIT: What is the meaning of “fault-
free”’7 if it indicates failure test, that is described in 3.2.3.

Test conditions

The tests shall be performed under conditions (e.g. environmental, road
geometry) that allow the activation of the ALKSABS. For conditions not

tested that may occur within the defined operating range of the vehicle,
the vehicle manufacturer shall demonstrate as part of the audit
described in Annex 4 to the satisfaction of the relevant authorities that
the vehicle is safely controlled.

If system modifications are required in order to allow testing, e.g. road type
assessment criteria or road type information (map data), it shall be ensured
that these modifications don’t have an effect on the test results. These
modifications shall in principle be documented and annexed to the test report.
The description and the evidence of influence (if any) of these modifications
shall be documented and annexed to the test report.

In order to test the requirements for failure of functions, self-testing and
initialization of the system, and implementation of a minimal risk
manoeuvre, errors may be artificially induced and the vehicle may be
artificially brought into situations where it reaches the limits of the
defined operating range (e.g., environmental conditions).

The test surface shall afford at least the adhesion required by the scenario in
order to achieve the expected test result.

Vehicle conditions
Test mass

The subject vehicle shall be tested in a load condition agreed between the
manufacturer and the approval authority. No load alteration shall be
made once the test procedure has begun. The vehicle manufacturer shall
demonstrate, through the use of documentation, that the system works at
all load conditions.

The subject vehicle shall be tested at the tyre pressure recommended by
the vehicle manufacturer.

Test Fargets-Toolg|

street, which is not a testing ground.

VMAD, why should we delete?

Kommentiert [ 12]: Japan thinks that purpose of the track test
is also to verify the simulation tool (see NATM MD VII. D.). So we
propose to add this purpose. From this point of view, we do not need
to limit the scope of track test to critical and emergency conditions.
So, we support OICA proposal to delete “in critical and emergency
|_condition”

| Kommentiert [VS(13R12]: Either leave it here, or put in
annex 4.

{ iert [VS(10]: DE: This can also be a locked-down }
{ Kommentiert [VS(11]: JRC: explain, please. This Is from }

Formatiert: Schriftfarbe: Automatisch, Nicht Durchgestrichen

K iert [VS(14]: Industry: Keep original wording.

3.25.1.

3.25.2.

3.25.3.

3.2.6.1.

The target used for the vehicle detection tests shall be a regular high-volume
series production vehicle of Category M or N or alternatively a "soft target"
representative of a vehicle in terms of its identification characteristics
applicable to the sensor system of the ALKS under test according to ISO
19206-3:2018. The reference point for the location of the vehicle shall be the
most rearward point on the centreline of the vehicle.

The target used for the Powered-Two-wheeler tests shall be a test device
according to ISO CD 19206-5 or a type approved high volume series
production motorcycle of Category L3 with an engine capacity not exceeding
600 cm3. The reference point for the location of the motorcycle shall be the
most backward point on the centreline of the motorcycle.

The target used for the pedestrian detection tests shall be an “articulated soft
target” and be representative of the human attributes applicable to the sensor
system of the AEBS under test according to ISO 19206-2:2018.

In addition to [reall—vehielesreference targets, state-of-the-art test tools

Reference to standardized targets is crucial, otherwise any target, that
might not even properly represent a real vehicle/object could be used.

Latest outcome of discussion on test targets from the IWG AEBS
should be considered.

should react for other obstacles as well.

be kept as it is. At least this issue should be discussed in SIG itself

\ {Kommentlert [VS(15R14]: JRC: OK, but at the end ADS

Kommentiert [VS(16]: MLIT: Japan thinks this section should }

iert [VS(17R16]: Original text left as it is.

[ K iert [VS(18]: Reference targets ]

may be used to carry out the tests, replacing real vehicles and other road
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3.2.6.2.

3.3

users (e.g., soft targets, mobile platforms, etc.). It shall be ensured that
the test tools replacing the real targets have comparable characteristics
to those. Tests must not be carried out in such a way as to endanger the
personnel involved and significant damage of the vehicle under test must
be avoided where other means of validation are available.

Details that enable the target(s) to be specifically identified and reproduced
shall be recorded in the vehicle type approval documentation.

Test parameter variation

Ki iert [VS(19]: JRC: OK to add VUT damage, just
supplement with “significant”.

‘| Kommentiert [VS(20]: DE: delete. An extreme example: It
could be necessary to perform a head-on collision with two real
vehicles. In this case, both vehicles will be destroyed, possibly also
testing equipment. However, it might be needed to prove a vehicle is
safe. This is simply test cost! Nobody questions crash tests in passive

The manufacturer shall declare the system boundaries to the Technical

Service—approval-authority. The Technical Service—apprevalauthority

safety, yet the vehicles there are destroyed as well.

shall define different combinations of test parameters (e.g. present speed of
the ALKS-ABS vehicle, type and offset of target, curvature of lane) in order

Formatiert: Schriftfarbe: Automatisch, Nicht Durchgestrichen

to cover scenarios in accordance with paragraph 3.3.1 of the present
annex.

If this is deemed justified, theFechnical-Service approval-authority-may

| ] [ Formatiert: Schriftfarbe: Automatisch, Nicht Durchgestrichen]
o [ Formatiert: Schriftfarbe: Automatisch, Nicht Durchgestrichen]

[ Formatiert: Schriftfarbe: Rot, Durchgestrichen

test|additionally any other combination of parameters,may be tested.

what.

- { K iert [VS(21]: DE: Better to not mention who does }

[ Formatiert: Schriftfarbe: Rot

manufacturer-_The approval authority shall define the approach to
classify the difficulty level of the testing scenarios. Parameters of the
traffid Critical scenarios shall be chosen in order to ensure a certain

K iert [VS(22]: DE: Maybe not possible to define this
robustly. Agree with Tina.

| Kommentiert [VS(23]: MLIT: We need the definition of *
Safety critical scenarios "

minimal difficulty level. In particular, for systems operating at speeds
above 80km/h the approval authority shall include tests of traffic critical
scenarios:

K iert [VS(24]: JRC: “safety critical” changed to
“Traffic critical” scenarios.

| Kommentiert [VS(25]: Industry: Which of the following tests
is considered a “safety critical scenario”?

. ‘ . . . itical - )
shall be as follows:

m . " 3 9 ter range:

Kommentiert [VS(26]: Industry: Would it make sense to
apply this only to systems operating at speeds >80km/h? It seems
the areas become very narrow for low vehicle speeds and it might
be challenging to meet these different criteria then.

o [690} 9% of all-testsshal-be in the “difficult” parameter range

and;
o [10} % of altest shall-be in the “unavoidable collision”
parameter range for the given scenario;
With-an-accuracy-of = [5] % for eachrange:
Authorities may use the method(s) presented for guidance in Appendix 1
to determine the difficulty of the tests.

For scenarios in the “unavoidable collision” class, the manufacturer shall
demonstrate either by documentation or, if possible, by verification/testing
that the system doesn’t lunreasonably switch its control trategy]

[ Kommentiert [VS(27R26]: JRC: Yes, we could propose, that
this method is for systems working above 80 km/h, below there is no
restriction for difficulty level.

| Kommentiert [VS(28]: MLIT: The definition of **medium™
and “difficult™ should be needed if the authority or technical
service could select alternative one.

| Kommentiert [VS(29]: MLIT: Japan can support OICA
proposal with regard to unavoidable collision case. Such case is very
dangerous to execute actually by track test.

Ki iert [VS(30]: Signal to SIG: Might mean something
different to an ALKS than to AEBS, new wording is needed in

Under Paragraph 4., insert to read:
4.

[Test scenarios to assess the performance of the system with regard to the

the future.

| Kommentiert [VS(31]: Industry: This is already addressed by
the requirements of UN-R157 and does not need to be repeated.
Especially since “significantly” changes the meaning compared to the
requirement “unreasonably”.

JRC: discussion is needed.

| Kommentiert [VS(32R31]: DE: True, it changes the meaning
and therefore introduces a new requirement.

dynamic driving task

[ K iert [VS(33]: Entire scenario list in line with VMAD. ]
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hal

Test scenarios shall be selected depending on the i

range{correspoending-te-an Operational Design Domain (ODD)).

Lane Keeping

K iert [VS(34]: Industry: This is already stated in par. 1
| above.
[ Kommentiert [VS(35R34]: JRC: OK. ]

Ki iert [VS(36]: Industry: This test type should be kept.

4.1.1.

4.1.2.

The test shall demonstrate that the ALKS does not leave its lane and
maintains a stable position motion inside its ego lane across the speed range
and different curvatures within its system boundaries.

The test shall be executed at least:
(@)  With a minimum test duration of 5 minutes;

(b)  With a passenger car target as well as a PTW target as the lead vehicle
/ other vehicle;

(c)  With a lead vehicle swerving in the lane; and

(d)  With another vehicle driving close beside in the adjacent lane.,

Avoid a collision with a road user or object blocking the lane
The test shall demonstrate that the ALKSADS avoids a collision with a

stationary vehicle, road user or fully or partially blocked lane up to the
maximum specified speed of the system.

This test shall be executed at least:

(@)  With a stationary passenger car target;

(b)  With a stationary powered two-wheeler target;
(c)  With a stationary pedestrian target;

(d)  With a pedestrian target crossing the lane with a speed of 5 km/h ffor
speeds of the ALKS vehicle up to 60km/h|

Kommentiert [VS(37R36]: JRC: please discuss.

Formatiert: Schriftfarbe: Automatisch, Nicht Durchgestrichen
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Kommentiert [VS(38R36]: DE: True. Why is it removed? ]
)
)
)

(
(
Al
' Kommentiert [VS(39R36]: Keep as itis.
(
(
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(e)  With a target representing a blocked lane;
(U] With a target partially within the lane;

()  With multiple consecutive obstacles blocking the lane (e.g. in the
following order: egoABSALKS-vehicle -motorcycle - car);

(h)  On acurved section of road.

Following a lead vehicle
The test shall demonstrate that the ALKSADBS is able to maintain and restore

the required safety distance to a vehicle in front and is able to avoid a
collision with a lead wvehicle which decelerates up to its maximum
deceleration.

This test shall be executed at least:
(@)  Across the entire speed range of the ALKSADS

(b)  UsingFer a passenger car target as well as a PTW target as lead
vehicle, provided standardized PTW targets suitable to safely perform
the test are available;

(c)  For constant and varying lead vehicle velocities (e.g. following a
realistic speed profile from existing driving database);

(d)  For straight and curved sections of road;
(e)  For different lateral positions of lead vehicle in the lane;

Kc iert [VS(40]: JRC: please explain, requirements need
to be tested.

{ Kommentiert [VS(41]: DE: Depends on the requirements

|

{ Kommentiert [VS(42R41]: OICA proposal for splitting the

list comes here.

[ Formatiert: Schriftfarbe: Automatisch, Nicht Durchgestrichen]
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k.

® With a deceleration of the lead vehicle of at least 6 m/s*> mean fully
developed deceleration until standstill.

Lane change of another vehicle into lane
The test shall demonstrate that the ALKSADS is capable of avoiding a

collision with a vehicle cutting into the lane of the ALKSADS vehicle up to a

certain criticality of the cut-in manoeuvre in accordance with paragraph
4.3.2. of the present annex.

The criticality of the cut-in manoeuvre shall be determined according to TTC,
longitudinal distance between rear-most point of the cutting in vehicle and
front-most point of the ALKSABS vehicle, the lateral velocity of the cutting-

in vehicle and the longitudinal movement of the cutting-in vehicle, as defined
in paragraph 5:2:5- 3 of Annex 4 Appendix 3 of this Regulation.

[ Formatiert: Schriftfarbe: Automatisch, Nicht Durchgestrichen]

[ Formatiert: Schriftfarbe: Automatisch, Nicht Durchgestrichen]
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K iert [VS(43]: MLIT: We would like to know the

This test shall be executed faking-into—consideration, jat least thefollowing

conditions
(@)  FerWith different TTC, distance and relative velocity values of the

cut-in manoeuvre, covering types of cut-in scenarios in which a
collision can be avoided and those in which a collision cannot be
avoided;

(b)  FerWith cutting-in vehicles travelling at constant longitudinal speed,

[ Kommentiert [VS(44R43]: Wording changed to make it

accelerating and decelerating;
(c)  FerWith different lateral velocities, lateral accelerations of the cut-in

vehicle;
(d)  FerWith passenger car as well as PTW targets as the cutting-in

vehicle, provided standardized PTW targets suitable to safely perform
the test are available.

Stationary obstacle after lane change of the lead vehicle
The test shall demonstrate that the ALKSADS is capable of avoiding a

collision with a stationary vehicle, road user or blocked lane that becomes
visible after a preceding vehicle avoided a collision by an evasive
manoeuvre.

The test shall be executed at least:

(@)  With a stationary passenger car target centred in lane
(b)  With a powered two-wheeler target centred in lane

(c)  With a stationary pedestrian target centred in lane

(d)  With a target representing a blocked lane centred in lane

(e)  With multiple consecutive obstacles blocking the lane (e.g. in the
following order: egeABSALKS-vehicle — lane change vehicle —

| Formatiert: Schriftfarbe: Automatisch, Nicht Durchgestrichen

motorcycle — car)
Field of View test|

meaning of these words. If it makes this section ambiguous, these
words can be deleted.

similar to other scenario description in this list.
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K iert [VS(45]: JRC: May remain in the text, if it is

4.6.1.

46.2.

The test shall demonstrate that the ALKS vehicle is capable of detecting
another road user within the forward detection area up to the declared
forward detection range and a vehicle beside within the lateral detection area
up to at least the full width of the adjacent lane. If the ALKS vehicle is
capable of performing lane changes, it shall additionally demonstrate that the
system is capable of detecting another vehicle within the rear detection range.

The test for the forward detection range shall be executed at least:

(@)  When approaching a motorcycle target positioned at the outer edge of
each adjacent lane;

better to test it on track.

be kept as it is. At least this issue should be discussed in SIG itself.

Kommentiert [VS(47R46]: Keep this as it is.

Formatiert: Schriftfarbe: Automatisch, Nicht Durchgestrichen

b { Kommentiert [VS(46]: MLIT: Japan thinks this section should }
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4.6.3.

4.6.4.

47

(b)  When approaching a stationary pedestrian target positioned at the
outer edge of each adjacent lane;

(c)  When approaching a stationary motorcycle target positioned within
the ego lane;

(d)  When approaching a stationary pedestrian target positioned within the
ego lane.

The test for the lateral detection range shall be executed at least:

(@)  With a motorcycle target approaching the ALKS vehicle from the left
adjacent lane;

(b)  With a motorcycle target approaching the ALKS vehicle from the
right adjacent lane.

The test for the rear detection range shall be executed at least:

(@)  With a motorcycle approaching the ALKS from the rear outer edge of
each adjacent lane;

Lane changing

K iert [VS(48]: Industry: Should be kept, as in

4.7.1.

4.7.2.

4.7.3.

The test shall demonstrate that the ALKS vehicle does not cause an
unreasonable risk to safety of the vehicle occupants and other road users
during a Lane Change Procedure (LCP), and that the system is able to
correctly perform the assessment of the target lane in accordance with
paragraph 5.2.6.6. of the present Regulation before starting the Lane Change
Manoeuvre (LCM). The test is only required if the ALKS vehicle is capable
of performing lane changes either during a Minimal Risk Manoeuvre or
during regular operation.

The following tests shall be executed:

(a) With the ALKS vehicle performing lane change in the adjacent (target)
lane;

(b) Merging at motorway entry;

(c) Merging at lane end;

(d) Merging into an occupied lane.

The tests shall be executed at least:

(a) With different vehicles, including a PTW approaching from the rear;

(b) In a scenario where a lane changing manoeuvre in regular operation is
possible to be executed,;

(c) In a scenario where a lane changing manoeuvre in regular operation is not
possible due to a vehicle approaching from the rear;

(d) With an equally fast vehicle following behind in the adjacent lane,
preventing a lane change;

(e) With a vehicle driving beside in the adjacent lane preventing a lane
change;

(f) In a scenario where a LCM during a minimal risk manoeuvre is possible
and executed.

(9) In a scenario where the ALKS vehicle should abort the LCM maneuver
due to changing scenario conditions such as an upcoming accelerating
vehicle

{ Kommentiert [VS(49R48]: JRC: pls explain. Lane change }

particular critical scenarios should be tested on track and not on
public roads.

shouldn’t be critical.

Kommentiert [VS(50R48]: DE: Or do both, track and real
world. Basically it should be possible to test everything on the test
track. This may be needed to isolate problems and go into the detail
later during market surveillance.

Kommentiert [VS(51R48]: Keep it, but review will be needed
when the requirements are ready.

( Formatiert: Schriftfarbe: Automatisch, Nicht Durchgestrichen]
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Avoid emergency braking before a passable object in the lane

The test shall demonstrate that the ALKSABS vehicle is not lraking
i initiating an Emergency Braking with a deceleration

K iert [VS(52]: Industry: There is no corresponding

demand greater than [5] m/s® due tobefere a passable object in the lane
(e.g., a manhole lid or a small branch).

The test shall be executed at least:
(a) Without a lead vehicle;

(b) With a passenger car target as well as a PTW target as the lead
vehicle, provided standardized PTW target suitable to safely perform the
test is available.

requirement to this. Therefore “without a reason” might be too
subjective. Alternatively it could read “does not initiate an emergency
braking with a braking demand of greater than 5m/s2”

Kommentiert [VS(53R52]: JRC: OK to add, but with 3.7 m/s2. ]
\ | Kommentiert [VS(54R52]: DE: Agree to Tina ]

value.

K iert [VS(56]: Industry: This should not be tested, as

this was agreed to be a development target.

{ Kommentiert [VS(55R52]: Keep it with industry proposed

f Kommentiert [VS(58R56]: DE: Then would it hurt to test it?
{ Kommentiert [VS(59R56]: Deleted here.

Kommentiert [VS(57R56]: JRC: Yes. ]
)
)
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| K iert [VS(60]: Industry: This was agreed to be
assessed as part of the Audit.

Kommentiert [VS(61R60]: Delete here, move to section 5,
additional scenarios.

|Additional other scenarios, that may or may not be part of the ODD shall be

| K iert [VS(62]: Industry: This was agreed to be
assessed as part of the Audit.

Kommentiert [VS(63R62]: JRC: it would be necessary to test
both planned and unplanned transition demand.

assessed (e.g. by physical or virtual testing or appropriate documentation) if
deemed justified by the Technical Service. Some of the cases may include:

(a) Y-split of highway lanes

il . - .
(eb) Traffic lights
(ec) Emergency vehicles

(f) Construction zones

{ Kommentiert [VS(64R62]: Delete here. ]
= iert [VS(65]: Industry: Please build on the text from
the first supplement.

*( Formatiert: Schriftfarbe: Rot )




Based on ECE/TRANS/WP.29/2020/81

(gd) Faded/erased/hidden lane markings
(he) Emergency/Service personnel directing traffic

(if) Change in road characteristics (no longer divided, pedestrians permitted,
roundabout, intersection)

[(@) Oncoming traffic / wrong way driver]

- [ K iert [VS(66]: Moved here from scenario list.

\\ [Formatiert: Schriftfarbe: Rot
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IAppendix 1]

A suggested approach for traffic critical scenario difficulty classification

Following data sheets are pictorial examples of simulations which determines
conditions under which ALKSADS shall avoid a collision, taking into

account the combination of every parameter, at and below the maximum
permitted ALKSABS vehicle speed.

Where collision is deemed to be avoidable, three subsets are defined, to
differentiate between the parameter sets based on their difficulty in
accordance to the performance model laid down in paragraph 3 of
Annex 4 Appendix 3:

e “Easy” conditions are highlighted by green colour,
e “Medium” conditions are highlighted by yellow colour,
e  “Difficult” conditions are highlighted by red colour, while

e “Unavoidable collision” is highlighted by red colour with black
“X?"

Cutin

Classification of difficulty of the scenarios based on the initial
parameters is done the following way in accordance to the performance
model laid down in paragraph 3 of Annex 4 Appendix 3:

e Easy: PFS <=0.85;
e Medium: PFS > 0.85 and CFS <0.9;
e Difficult: CFS =>0.9.

Based on these equations the classification may be done for any
parameter set; to show some examples, a number of figures are
presented below with different ego vehicle speeds.

| Kommentiert [VS(67]: Classification by CC human driver is
to be added later.

_— {Formatiert: Schriftfarbe: Automatisch, Nicht Durchgestrichen}
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lateral velocity m/s

lateral velocity m/s

Figure 1
For Ve0 =130 kph

Ego speed 130 km/h, Cut-in speed100 km/h
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Figure 2
For Ve0 = 110 kph

Ego speed 110 km/h, Cut-in speed40 km/h
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Figure 3
For Ve0 =90 kph

Ego speed 90 km/h, Cut-in speed10 km/h
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Figure 4

For Ve0 = 60 kph
Ego speed 60 km/h, Cut-in speed10 km/h
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Based on ECE/TRANS/WP.29/2020/81

Lateral velocity (my/s)

Cut out
Classification of difficulty of the scenarios based on the initial
parameters is done the following way:
e Easy: PFS=0;
e Medium: PFS >0and CFS <0.5;
e Difficult: CFS =>0.5.
Based on these equations the classification may be done for any
parameter set; to show some examples, a number of figures are
presented below with different ego vehicle speeds.
Figure 5
For Ve0 = 130 kph
FSM 130 km/h
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Based on ECE/TRANS/WP.29/2020/81

Lateral velocity (m/s)

Lateral velocity (m/2)

Figure 6

For Ve0 =120 kph

FSM 120 km/h
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Figure 7
For Ve0 =110 kph
FSM 110 km/h
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Lateral velocity (m/s)

Lateral velocity (my/s)

Figure 8

For Ve0 = 100 kph

FSM 100 km/h
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Figure 9
For Ve0 =90 kph
FSM 90 km/h
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Lateral velocity (m/s)

Lateral velocity (my/s)

Figure 10
For Ve0 =80 kph
FSM 80 km/h
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Figure 11
For Ve0 = 70 kph
FSM 70 km/h
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Lateral velocity (m/s)

Figure 12
For Ve0 = 60 kph
FSM 60 km/h
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3. Deceleration

Classification of difficulty of the scenarios based on the initial
parameters is done the following way:

e Easy: PFS=0;
e Medium: PFS >0 and CFS <0.5;
e Difficult: CFS =>0.5.

Based on these equations the classification may be done for any
parameter set. The classification matrix for the different cases is
presented below in Fig. 13.

Figure 13
Deceleration
Fuzzy FSM
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