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Proposal for Requirements related to the
Dynamic Driving Tasks / Headway Control/ MRM of Category B2

Definitions already implemented in R79

[2.3.4.1.3 "ACSF of Category B2" means a function which is initiated/activated by the driver and which
keeps the vehicle within its lane by influencing the lateral movement of the vehicle for extended
periods without further driver command/confirmation.]

To be discussed later, where to handle?

Additional definitions (taken - and modified - from document ACSF-06-28):

2.4.X. "Minimal-Minimum risk manoeuvre' means a procedure aimed at minimizing risks in
traffic, which is automatically performed by the system, e.g. when the driver does not
respond to a transition demand.

2.4.X. "Emergency Manoeuvre” is a manoeuvre performed by the system in case of a sudden
unexpected event in which the vehicle is in imminent danger to collide with another object,
with the purpose of avoiding or mitigating a collision.

[2.4.x. "Protective deceleration™ means a deceleration of the vehicle automatically initiated by an
ACSF (e.g. by braking) with the purpose of avoiding or mitigating a collision.]

If not necessary definition may be deleted later



5.6.3. Special Provisions for ACSF of Category B2
Any ACSF of Category B2 shall fulfil the following requirements

5.6.3.1. General system classification (Activation / Operation)

> Homework for UK: J, Germany

5.6.3.2. Dynamic Driving Task and Headway Control

5.6.3.2.X The activated system shall be able to cope with all dynamic driving tasks [inside the
domain] described in Paragraph [5.6.3.1.] Upon activation the system shall detect those
situations in which it cannot deliver any longer a safe operation (e.g. inclement weather
conditions, obstructed lane, necessary lane change or persons controlling the traffic flow),
and transition the control back to the driver [as defined in Paragraph 5.6.3.x..]

Re-discuss the paragraph after full understanding of the content

Explanatory note:

[Is able to cope with all dynamic driving tasks and with any situation according to the general
system classification or shall otherwise transition to the driver offering sufficient lead time (in

case the driver is intended as fall-back in conformity to the system’s categorisation)]

Fhe-Any situations in which the vehicle will generate a transition demand to the driver

shall be declared by the vehicle manufacturer during-type-approval-according-to-Annexs.

Lateral Control

5.6.3.2.x The activated system shall keep the vehicle inside its lane of travel and ensure that the
vehicle does not cross any lane marking[ and shall aim to centre the vehicle in the lane].

5.6.3.2.x The activated system shall be able to detect a vehicle dnvmg bemde—anel—rmﬂate—an

Longitudinal / Headway Control

5.6.3.2.X Any vehicle equipped with an ACSF of category B2 shall be able to control the longitudinal
speed of the vehicle_ automatically.

5.6.3.2.X The activated system shall adapt the speed according to any curve radius, in particular to
fulfil the requirement of paragraph 5.6.3.2.x. This shall be tested according to the relevant
test in Annex 8.

Why just curve radius? OICA HOMEWORK to add other parameters

5.6.3.2.X Once the system of category B2 is activated, it shall detect the distance to another road user
in front (e.g. to detect a front vehicle slowing down or cutting-in), and adapt the speed to
maintain the distance equal to or greater than the [critical/minimum/safety] distance
specified in paragraph 5.6.3.2.x.

5.6.3.2.X The activated system of category B2 shall be able to bring the vehicle to a complete stop in
front of a stationary vehicle blocking its lane of travel. This shall be ensured up to the



5.6.3.2.X

5.6.3.2.x.

5.6.3.2.x.

Where:

maximum operational speed of the system, as defined in Paragraph 5.6.3.2.x., and tested
according to the relevant test in Annex 8.

The system shall upon activation detect that due to a sudden unexpected event the vehicle
is in imminent danger to collide with another road user in front e.g. due to a decelerating
lead vehicle, a cutting in vehicle or a suddenly appearing obstacle after a lane change of a
leading vehicle.

Once such an event is detected, the system shall perform an emergency manoeuver.

This shall be tested with a lead vehicle performing an emergency braking and a cutting in
vehicle according to the relevant tests in Annex 8.

Critical-Safety distance to the front

The distance to a vehicle in front is deemed to be critical when the distance the ACSF
vehicle travels in [x.x] seconds is greater than the distance to the vehicle in front.

The critical distance shall be calculated using the following formula:

Scritical-Front = VACSF* Tfront

Where:
vacse =  the actual speed of the ACSF vehicle in [m/s];
tront =  time gap of [x.x] seconds between the ACSF vehicle and the lead vehicle.

Maximum operational speed

The ACSF of category B2 shall be able to detect vehicles driving in front up to a distance
of Stront-B2 @s specified below.

The distance Stront-82 Shall be declared by the manufacturer. The declared value under ideal
conditions (dry road surface, good visibility) shall not be less than [46] m.

The declared distance shall be tested according to the relevant Test in Annex 8 using a two-
wheeled motor vehicle of category L3 as the vehicle in front.

The maximum speed Vmax-82 Of the system up to which the ACSF of category B2 is permitted
to operate shall be calculated with the distance Stront-52 Using the formula below:

Vmax—BZ = +\/2 * AygcsF * (sfront—BZ - (vmax—BZ *t System))

=>

2
Vmax—BZ = — QucsF * tSystem + J(aACSF e tSystem) + 2aACSF & Sfront—BZ

aAcsF [3,7] m/s2 = feasible deceleration under wet conditions?;
sfrontB2 =  Distance in [m] declared by the manufacturer.

'Unless a higher value is declared by the manufacturer and verified during type approval to the satisfaction of and in
agreement with the technical service.



Resulting maximal operational speed of the category B2.
System delay [of 0.5s] until deceleration level is reached

Vmax-B2

tsystem

Notwithstanding the result of the formula above the maximal operational speed is also
restricted to [130] km/h by paragraph 5.6.3.2.x

Thd Later Move to the test section

5.6.3.3. Human Driver Priority
5.6.3.4. System-RedundaneyDriver availability recognition system Briving-Centrel-Fransition

The system shall comprise a driver availability recognition system that is active

whenever the ACSF system is active.

The driver availability recognition system shall detect that the driver is present in the

driver seat and that he is available to take over the driving task.

5.6.3.4.1. Driver not present in the driver seat

When the driver is not present in the driver seat the system shall provide a distinctive

acoustic warning until the driver is detected to be back in the driver seat or until a

transition demand is initiated.

When the driver is not back in the driver seat during the distinctive acoustic warning

with a max. duration of [15 s] a transition demand shall be initiated according to
para. x.x.b.3.

!Interaction with UN-R16 safety belt reminder! Transition demand should
appear immediately, safety belt — seat

5.6.3.4.2. Driver not available to take over the driving task

The system shall check if the driver is available to take over the driving task by

permanently evaluating driver's activity. The manufacturer shall select appropriate

means to detect driver's activity. Driver's activity shall be checked by the use of at

least two independent means.

When the driver does not show any activity for a time span of maximum [3] min the

system shall provide a distinctive warning until appropriate actions of the driver are

detected or until a transition demand is initiated.

When the system does not detect appropriate actions from the driver during the

distinctive warning with a max. duration of [15 s] a transition demand shall be

initiated according to para. x.x.b.3.

Next meeting information about technology and text proposal by OICA

5.6.3.5. System-Redundaney Transition demand and system operation during transition

5.6.3.5.1. If the system boundaries are reached or will be reached shortly or in case of a system

failure which is relevant to the performance requirements of this category B2, it shall

provide a transition demand.




5.6.3.5.2. The timing of the transition demand shall be such that sufficient time is provided for
a safe transition to manual driving.
5.6.3.5.2.1. In case of normal operating conditions and in case that the system has the

information that system boundaries will be reached [(e.g. exit of the highway)] a

transition demand shall be given not later than [15] s before system boundaries are

reached.

Normal B2 function shall continue, link to minimum risk manoeuvre ?

5.6.3.5.2.2.

In case of a sudden unexpected event with imminent danger of a collision [(e.g. an

5.6.3.5.2.3.

obstacle in front of the vehicle which cannot be avoided a collision by normal braking

with lower than [3.7 m/s?] )] a transition demand shall be given immediately and an

emergency manoeuvre shall be initiated.

In case of a sudden unexpected event without imminent danger of a collision [(e.g.

5.6.3.5.3.

road construction, approaching an emergency vehicle, missing a lane marking)] or

the system failure a transition demand shall be given immediately and the system

shall control the vehicle so that the vehicle does not cross any lane marking for at

least [10] s after the transition demand or shall initiate the Minimum Risk Manoeuvre

(specified in para. x.x.x.) immediately.

If a transition demand is given because a driver availability recognition system has

5.6.3.5.4.

detected that the driver is not present in his/her seat and/or is not available to take

over the driving task, the system shall control the vehicle so that the vehicle does not

cross any lane marking until when the driver takes the manual driving or the

Minimum Risk Manoeuvre (specified in para. x.x.x.) is initiated.

The transition demand shall be provided by an acoustic signal and either a visual

5.6.3.6.

5.6.3.7.

5.6.3.7.x

signal or by imposing a haptic signal. These signals shall include cause of the

transition in order to make the driver recognize the situation [(e.g. voice guidance

etc.) .

Information to the Driver

Minimal Risk Manoeuvre and Emergency Manoeuvre

Minimal Risk Manoeuvre

The activated system shall detect if the driver resumed manual control after the transition
demand has been issued as specified in Paragraph 5.6.3.x.. If the driver did not resume

manual control, a minimal risk manoeuvre shall immediately be initiated.

The minimal risk manoeuvre shall automatically perform at-least-ene-ef-the following
actions:



5.6.3.7.X

e [activate hazard warning signal] Slow down the vehicle inside the lane with a
deceleration not greater than [4] m/s2. Higher deceleration values are permissible for
very short durations,
e.g. in order to stimulate the driver’s attention. Additionally, it shall activate the hazard
warning lights not later than [4] seconds after the start of the minimum risk manoeuvre
and latest when the vehicle comes to standstill to warn the following traffic and it may
provide an acoustic signal to warn other road users,

OR

e [Bring the vehicle to standstill in any other lane than the fast lane (e.g. slower lane, hard
shoulder, the emergency lane or beside the road). During this the vehicle shall indicate
the manoeuvre to the following traffic by flashing the hazard warning lights.
Additionally an acoustic warning may be provided to warn other road users.

In order to not endanger the other road users, the vehicle shall perform all necessary
lane changes across regular driving lanes only if the situation is not critical as defined
in Paragraph 5.6.4.7 for the ACSF of Category C. |

[Delete-option-{a)-use-option-{b)fsafe, direction indicator instead

of hazard warning signal]

Stay with option (a) and move (b) to emergency manoeuvre, require
related Category C requirements

Industry will re-draft paragraph

Each minimum risk manoeuvre may be terminated as soon as the vehicle detects that the
driver took over manual control of the vehicle.

Emergency Manoeuvre

The activated system shall detect if due to a sudden unexpected event the vehicle is in
imminent danger to collide with e.g. another road user ahead or beside the vehicle. If the
time for a safe transition of the control back to the driver [as defined in paragraph 5.6.3.x.
“Driving Control Transition™] is too short an emergency manoeuvre shall be automatically
initiated.

In order to avoid or mitigate the imminent collision the emergency manoeuvre shall

o perform a [protective] deceleration up to the full braking performance of the vehicle to
achieve the maximum possible deceleration if necessary,

and/or

e perform an automatic evasive manoeuvre following the provisions for an Emergency
Steering Function, ESF as described in paragraph 5.1.6.2.

whatever is appropriate.
AEBS for My/ N,
indication to the rear traffic

Overriding by manual steering?



Tests to be added into Annex 8

3.x.x  Tests for ACSF Systems of Cat B2

Lane Keeping Functionality Test
e approach curve with narrow (minimum) radius with the maximum operational speed

Following Distance Test
e approach a slower lead vehicle which is on constant speed
o follow a leading vehicle which starts slightly decelerating

Blocked Lane Test
e approach a stationary target in the lane of travel with the maximum operational speed

Deceleration Tests
e Lead vehicle performs an emergency braking
e Cutting in vehicle
e  Deceleration during minimal risk manoeuvre is below [4m/s?]
e  Maximum deceleration during emergency manoeuvre (inclusive full braking performance manually by
the driver as a reference)

Maximum Operational Speed Test
e Sensor performance test
¢ Maximum speed test (with and without leading vehicle)

DETAILS TO BE DEFINED ONCE THE REQUIREMENTS ARE AGREED




