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Draft Proposal for category C requirements

Introduction:

Having being learned by experience on the market, that assistance systems were
misused by the driver or misunderstood as automated systems, we need clear
technical requirements to prevent dangerous situations in traffic.

This proposal includes sensor performance requirements identical to the
requirements of category E.

As a possible alternative for fulfilling the category E requirements for the sensors,
it is thinkable to define special additional HMI requirements for category C.

Following points should be considered for the HMI requirements:

e The driver has to be absolutely clear about his responsibility to surveil the
traffic. It is not sufficient to submit this information to the driver only via
the owner manual. The driver has to get that information in the car e.g. via
the display. It is also thinkable that the driver has to confirm a message in
the display that he is aware, that he should surveil the traffic and that the
system does not (fully) surveil the traffic.

e The initiation/activation of the lane change manoeuvre has to be specified
more detailed in the text. Thinkable is a mandatory second confirmation of
the lane change.

The draft text below does not include additional HMI requirements as mentioned
above yet. These HMI requirements, which should guarantee at least the same
safety level, should be developed by OICA/CLEPA as an alternative for the sensor
requirements.

Proposal

Insert a new paragraph 5.6.3, to read:

Reservation for ACSF of category B2.

Insert a new paragraph 5.6.4, to read:

5.6.4. Special Provisions for ACSF of Category C
Any system of Category C ACSF shall fulfill the following requirements.
The category C shall comprise at least the category B1 specified in
paragraph 5.6.2. [or B2 specified in the paragraph 5.6.3.]. In this

context, any relevant function required in category B1 [or B2]
shall be continued to function in case the category C system is



5.6.4.1.
5.6.4.1.1.

5.6.4.1.2.

[5.6.4.1.3.

5.6.4.14.

5.6.4.1.5.

5.6.4.1.6.

5.6.4.1.7.

5.6.4.1.7.1.

5.6.4.1.7.2.

activated. However, it is allowed to cross the lane marking at the
side to which the lane change is carried out

General

[The system shall be active (deliver automatic steering) only after a
deliberate action of the driver and if the conditions for operation of the
system are fulfilled (all associated functions — e.g. brakes, accelerator,
steering, camera/radar/lidar etc. are working properly).]

Proposal: “Any safety system, other than ACSF, which is installed in the
vehicle shall not be affected by activation or deactivation of the ACSF
system.”

The vehicle with ACSF Category C shall be equipped with a means for
the driver to activate and deactivate the system. The deactivation shall
be possible at any time.

The activation of a system of Category C shall be possible only on roads
with at least two lanes.in the direction of travel.]

[Accelerating, braking or steering operation by the driver shall take
priority over a demand by the ACSF system.

The system may remain active provided that priority is given to the
driver during the overriding period. The means to override the ACSF
shall be indicated in the system information data.]

The specified maximum lateral acceleration ayg,,, shall not have a value
of more than 3 m/s’ and of less than [1.5] m/s’. Lane change shall be
completed not later than [15] s after the driver’s request.

The system status shall be indicated to the driver by a visual signal. The
indication shall [at least] distinguish between active and failure Mode.
The indication shall be present as long as the relevant system status
persists.

The vehicle with ACSF category C shall be equipped with means to
monitor the driving environment, recognizing other road users at the
side and the rear of the vehicle.

For the calculation of an appropriate range to the side and to the rear
which has to be covered when monitoring the driving environment the
formulae of 1.2 and 1.3 in Annex 9 shall be used as basic reference
material.

The system has to ensure, that under normal operating conditions
neither the vehicle itself nor other road users at the side and the rear of
the vehicle will be negatively affected by the ACSF operation. In this
regard, safety distances to other road users have to be respected.

In case the system is not capable of recognizing other road users in the
entire range of normal driving conditions, the system shall by itself adapt
and restrict the boundaries for the selection of speed, accelerations and
the execution of certain manoeuvres (e. g. lane change) depending on the
presently prevailing conditions for operation (like e. g. weather
conditions, actual range for monitoring the driving environment and the
detection of obstacles, estimated adhesion, speed of other traffic, speed
difference to other traffic).



[5.6.4.1.8.

5.6.4.1.9.

5.6.4.2.
5.6.4.2.1.

5.6.4.2.2.

5.6.4.2.3.

5.6.4.2.4.

The vehicle with ACSF category C shall identify whether the direction of
traffic prescribed in the country (right / left hand traffic)].

The vehicle with ACSF category C shall fulfill the tests for Category C as
specified paragraph 3.4 in Annex 8. In addition, in order to comply with
5.6.4.1.6.1., 5.6.4.1.6.2., for the driving situations not covered by the tests
of Annex 8, the safe operation of the ACSF shall be demonstrated by the
vehicle manufacturer on the base of Annex 6.

Operation of ACSF category C

Any lane change manoeuvre shall be initiated / activated only if
requested by a deliberate action of the driver. Second lane change in an
overtaking manoeuvre shall be separately requested by the driver. The
request of the driver (e.g. by pressing [continuously] a button or using
[continuously] the direction indicator) shall be persist [until the lane
change is half completed (i.e. the center of the vehicle front has crossed
the lane marking between the lanes)] [/ for [5] s]. If the driver’s request
persists [until the lane change is half completed] [/ for [5] s], the lane
change manoeuvre shall be completed by the system.

If the driver stops the request [before half of the lane change is
completed] [/ for [5] s], the lane change shall be aborted and the vehicle
shall return to the initial lane.

The vehicle shall not carry out a lane change if a collision with a vehicle
at the side or the rear of the vehicle is imminent. The vehicle shall abort
an already started lane change manoeuvre and return to the initial lane
if a collision with a vehicle at the side or the rear of the vehicle is
imminent.

The vehicle shall indicate to the driver if a vehicle is at the side or the
rear of the vehicle in the adjacent lane by an optical signal.

the vehicle is travelling on a road section which is not dedicated to
pedestrians or bicyclists and which has a [physical or constructional]
separation of traffic moving in opposite directions and which has at least
two lanes for the direction the vehicle is driving and

any traffic that can affect the safe manoeuvre is identified by equipment
installed on the vehicle and

the vehicle equipment can analyze speed and distance of the identified
traffic to ensure a safe manoeuvre (e.g. does not cause a deviation to the
flow, direction of other traffic or considering left- or right-hand traffic).

If a lane change manoeuvre is carried out, the correspondent direction
indicator lamps shall automatically flash minimum 3 times prior the
outside of the tyre of the vehicle’s front wheel closest to the lane
markings has touched the inside edge of the visible lane marking to
which the vehicle is being drifted.

The activated system shall prior and after a lane change manoeuvre
ensure that the vehicle does not cross any lane marking.

When the system is temporarily not available, for example due to
inclement weather conditions, or it reaches its boundary conditions set
out in paragraph 5.6.4.1.5., the system shall clearly inform the driver
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[5.6.4.3.1.4.

5.6.4.3.1.5.

about the system status by an optical signal, except if the system is in the
OFF mode, e.g. switched off.

A system failure shall be signaled to the driver. The optical signal

mentioned in paragraph 5.6.4.2.4. of this Regulation may be used for this
purpose. However, when the system is manually deactivated by the driver,
the indication of failure mode may be suppressed.

If a system failure occurs during a manoeuvre, the failure shall be

signaled to the driver by an optical and an acoustic warning.

System information data

Following data shall be provided together with the documentation
package required in Annex 6 of this regulation to the Technical Service
at the time of type approval

The values for Vgpax s Vemin and aYgmaxe

The conditions under which the system can be activated, i. e. when the
conditions for operation of the system are fulfilled.

The means to override and to abort or cancel

Information about how the failure warning signal status and the
confirmation of the valid software version related ACSF performance
can be checked via the use of an electronic communication interface.

Documentation about which system software version related ACSF
performance is valid. This documentation shall be updated whenever a
software version was amended.]

Insert new paragraph in Annex 8, to read:

Insert a new paragraph 3.3, to read:

Reservation for tests of ACSF Category B2 Systems.

Insert a new paragraph 3.4, to read:

34.

34.1.
34.1.1

3.4.1.2.

Tests for ACSF Category C Systems

Lane change functional test

Drive the vehicle with activated ACSF on a straight track with at least
two lanes with road markings at each side of the lane at a test speed
which is lower than V.. by the agreement between the manufacturer
and the Technical service. The driver shall apply a request of lane
change function.

The requirements of the test are fulfilled if:

the lane change manoeuvre was completed and
the vehicle did not cross the outer lane marking and
the vehicle did not exceed a lateral acceleration of 3 m/s” and



3.4.2.
34.2.1

3.4.2.2

34.23

3.4.24

[3.4.3.
3.4.3.1.

according to paragraph 5.6.4.2.2., the correspondent direction indicator
lamps automatically flashed minimum 3 times prior the outside of the
tyre of the vehicle’s front wheel closest to the lane markings had touched
the inside edge of the visible lane marking to which the vehicle is being
drifted.

Abort of lane change test

Drive the vehicle with activated ACSF on a straight track with at least
two lanes with road markings of the lane at a test speed which is lower
than V., by the agreement between the manufacturer and the
Technical service. Two other vehicles of category M1 or target vehicles
shall drive centered in the lane ahead and behind the test vehicle with
the same speed. The time gap to the vehicle ahead shall be selected by the
test vehicle itself. The time gap to the vehicle behind shall be 1.9 s +0.1 s.
The desired speed of the test vehicle shall then be set such, e.g. 20 km/h
higher, that a lane change would be induced to pass the vehicle ahead,
however for testing purposes, the execution of the lane change shall be
suppressed. The willingness to carry out a lane change ("yes" or "no'")
shall be recorded. Then a motorcycle of category L3 shall approach from
behind on a lane next to the vehicle with a speed of the vehicle test speed
plus 50 km/h. The distance between the vehicle and the motorcycle shall
be recorded. The motorcycle shall drive with a lateral distance to the
lane marking between the motorcycle and the vehicle of 1 m + 0.5 m.

The requirements of the test are fulfilled if:

the willingness to carry out a lane change changes from "yes" to "no"
before the distance between the vehicle and the motorcycle falls below
the distance calculated by the formula in Annex 9, ¢...0i0,=1.2 8,2, =15,
Aprake = 3m/s” shall be used, and

the willingness to carry out a lane change remains '"no'" until the
motorcycle has passed the vehicle completely.

In case the willingness to carry out a lane change is “no” at any time of
the test described in 3.4.2.1 the test shall be repeated without vehicle
behind the test vehicle and the requirements for passing the test given in
paragraph 3.4.2.2 shall apply.

In case the willingness to carry out a lane change is “no” at any time of
the test described in 3.4.2.3 the test shall be repeated without vehicle
behind the test vehicle and with a motorcycle speed which is successively
reduced by 10 km/h until the willingness to carry out a lane change is
“yes” before the functional part of the test. The requirements for passing
the test given in paragraph 3.4.2.2 shall apply taking into account the
actual motorcycle speed for calculating the appropriate distance value
according to Annex 9.

Blind spot test

Drive the vehicle with activated ACSF on a straight track with at least
two lanes with road markings at each side of the lanes at a test speed
which is lower than V., by the agreement between the manufacturer
and the Technical service. . Another vehicle of category M1 or target
vehicle shall drive centered in the lane at the side of the vehicle equipped
with Category C ACSF. The rear end of the other vehicle shall not be
ahead of the front of the vehicle equipped with ACSF Category C. The
front end of the other vehicle shall not be behind the rear of the vehicle
equipped with ACSF Category C.



Then a lane change shall be requested by the driver to the side of the
other vehicle for [10 s].

3.4.3.2 The requirements of the test are fulfilled if the vehicle equipped with
ACSF Category C did not collide with the other vehicle and is in its
initial lane at the end of the test.]

Insert new paragraph in Annex xy, to read.:

Annex 9

Reference material for the calculation of ranges for monitoring the driving
environment

1. Monitoring range to the front (sg,,.), to the right side (sy4.), to the left side (s,) and to
the rear (sg.,,) of the vehicle shall be calculated basically using the following formulae.
1.1. Range to the front (sg,,,.,)

SFront = vACSF2 /(2-acsp)

where:

SFront = relative distance between the vehicle equipped with
ACSF and the vehicle in front, measured from the
front edge of the vehicle equipped with ACSF to the
rear end of the vehicle in front

VACSF = speed of the vehicle equipped with ACSF

a4 csF = feasible deceleration of the vehicle equipped with

ACSF.
1.2. Range to the rear (Sge.,)

SRear = dreaction, rear + dbrake,rear + dsafety,rear

with:

dreaction, rear = (vrear = vACSF) * treaction

dbrake, rear = (vrear = vACSF) ? / (2 * abrake)

d safety,rear = VAcCsF * ty

SRear = relative distance between the vehicle equipped with
ACSF and the vehicle behind, measured from the rear
edge of the vehicle equipped with ACSF to the front
end of the vehicle behind

,eaction, rear = relative distance covered by the vehicle driving behind
the vehicle equipped with ACSF caused by the
reaction of the driver to brake

tyoaction = reaction time of the driver driving the vehicle behind
the vehicle equipped with ACSF needed to execute the
braking and to built up the full braking force

Aprake, rear = relative braking distance of the vehicle driving behind
the vehicle equipped with ACSF

safery, rear = safety distance between the vehicle equipped with

ACSF and the vehicle driving behind



1.3.

ty = safety time gap to vehicle equipped with ACSF after

braking

Vyear = speed of the vehicle driving behind the vehicle
equipped with ACSF

VACSF = speed of the vehicle equipped with ACSF

Aprake = admissible deceleration of the vehicle driving behind

the vehicle equipped with ACSF.

Range to the left and to the right side
2 * lane width

measured from the medium longitudinal centerline of the vehicle equipped with ACSF.




