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(57) ABSTRACT

The invention relates to a method for controlling an auto-
mated driver-assistance system of a motor vehicle, which
proposes a first automated driving mode disengaging at the
end of a first transition phase and a second automated
driving mode disengaging at the end of a second shorter
transition phase, comprising the following sequence of
steps: detecting, when the first mode is activated, a degra-
dation of the driving context which does not allow same to
continue beyond said first transition phase (100); assessing
the level of attention to driving of the driver (200); checking
the compatibility of the driving context with the implemen-
tation of said second mode and that said level of attention is
no lower than a predefined minimum threshold (300); and
directly activating said second mode (600) if said checking
step is validated and if said driver performs a given action
within a predetermined time period.
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METHOD FOR CONTROLLING AN
AUTOMATED DRIVER-ASSISTANCE
SYSTEM OF A MOTOR VEHICLE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application is the US national stage
under 35 U.S.C. § 371 of International Application No.
PCT/FR2016/053634 having an international filing date of
Dec. 22, 2016, which claims the priority of French appli-
cation 1650096 filed on Jan. 7, 2016.

FIELD OF THE INVENTION

[0002] The present invention generally relates to driver-
assistance systems provided with several driving modes that
are fully automated for a motor vehicle. In particular it
relates to the issue of transitioning between these different
modes.

BACKGROUND OF THE INVENTION

[0003] Driver-assistance systems are widespread in recent
motor vehicles and are experiencing rapid development.
[0004] Adaptive cruise control (ACC) has been known for
some time. Such an assistance mode automatically adjusts
the speed in order to keep a constant safety distance from the
vehicle in front of the user using information collected on
this vehicle (in particular the distance and the approach
speed) using one or several radar, lidar or infrared sensors.
[0005] Also known, in particular from US Published pat-
ent application US 2013/0096767, are dynamic lane depar-
ture warning systems. These are generally referred to using
the acronyms ALKA (for “Active Lane Keep Assist”),
LKAS (for “Lane Keep Assistance System”), ALA (for
“Active Lane Assist”) or ALC (for “Active Lane Control”),
and detect the lines marked out on the ground using sensors
and/or optical cameras, and dynamically intervene on the
vehicle when it deviates from its traffic lane. In such a
scenario, the driver-assistance system will then automati-
cally correct the direction of the vehicle and/or activate
braking.

[0006] More recently, two completely autonomous driver-
assistance modes have appeared in order to help the driver
in dense traffic situations on divided highways where the
vehicle’s speed is reduced.

[0007] This is in particular the case for driver-assistance
modes in traffic jams (better known under the acronym TJC
for “Traffic Jam Chauffeur”) intended to relieve the driver in
dense traffic or traffic jam situations (speeds below 50/70
km/h) on divided highways (highways and express roads).
[0008] In case of a degradation of the environmental
driving context which would require a return to the manual
driving mode, these TJC-type assistance modes are capable
of maintaining fully automated guidance of the vehicle over
a fairly long transitional period of around ten seconds before
returning to the manual driving mode, such that the driver is
not required to keep his eyes fixed on the road and can
perform other tasks (placing telephone communications,
watching a movie through the vehicle’s entertainment sys-
tem, playing a videogame on a computer or tablet, reading
a book or magazine, etc.).

[0009] Lastly, driver-assistance modes have recently
appeared on highways commonly referred to using the
acronyms HAD (for “Highway Automated Driving”) or
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AHDA (for “Automatic Highway Driving Assist™). These
driver-assistance modes are also able to relieve the driver on
divided highways, but without usage restrictions relative to
the speed of the vehicle or the density of the road traffic.
[0010] In such an embodiment, the fully automated guid-
ing can only be maintained over a short transitional period
(typically comprised between 1 and 3 seconds) in case of
degradation of the driving context requiring a return to
manual driving. It is therefore essential for the driver to
maintain a certain attention level on the road at all times in
order to be ready to take back control of the vehicle
instantaneously.

[0011] Some vehicles are thus now provided with a driver-
assistance system offering both of these last two comple-
mentary fully automated driving modes.

[0012] However, in such a scenario, the terms for imple-
menting these two modes are made completely independent
of one another: each may only be activated from a manual
driving mode, without the possibility of transitioning
between the two directly.

SUMMARY

[0013] The method disclosed herein aims to improve the
management of the different automated driving modes
offered by such a driver-assistance system.

[0014] To that end, a method for controlling an automated
driver-assistance system of a motor vehicle proposing a first
fully automated driving mode with disengagement, in case
of non-compatibility of the driving context with the con-
tinuation of the first mode, to the manual driving mode at the
end of the first transition phase, and a second fully auto-
mated driving mode disengaging, in case of non-compat-
ibility of the driving context with the continuation of this
second mode, toward the manual driving mode at the end of
a second transition phase shorter than the first transition
phase; the method being characterized in that it successively
includes the following steps:

[0015] detecting, while the first automated driving
mode is activated, a degradation of the driving context
which no longer allows for the continuation of this
mode beyond the first transition phase;

[0016] assessing the attention level to driving of the
driver;
[0017] checking the compatibility of the driving context

with the implementation of the second automated driv-
ing mode and that the driver’s attention level is greater
than or equal to a predefined threshold; and
[0018] directly activating the second automated driving
mode without passing through the manual driving
mode, this step only being carried out if the checking
step is validated and as long as the driver further
performs, within a predetermined amount of time
shorter than the first transition phase, an action indi-
cating his desire to enter the second automated driving
mode.
[0019] The method makes it possible to guarantee, com-
pletely safely and as long as the driver has confirmed his
desire to do so, a direct transition between the two auto-
mated driving modes without unnecessary passage through
a manual driving phase, as has been the case to date.
[0020] According to preferred features of the method,
considered alone or in combination:
[0021] the predetermined duration is between 5 and 7
seconds;
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[0022] the action indicating the desire of the driver to go
to the second automated driving mode comprises press-
ing on the accelerator pedal, on the activation button for
the second automated driving mode, or on both the
upward or downward input speed adjustment buttons of
the motor vehicle;

[0023] the method includes, immediately after the vali-
dation of the checking step, a step for sending a first
informative signal during the predetermined duration
indicating, to the driver, the upcoming interruption of
the first automated driving mode and proposing to him
whether he wishes for the system to directly activate
the second automated driving mode;

[0024] the method includes, at the end of the predeter-
mined duration when the driver has not performed a set
action reflecting his desire to go to the second auto-
mated driving mode, a step for sending a warning
signal warning the driver of the need to take back
control of the vehicle and running until the end of the
first transition phase;

[0025] the method includes, immediately after the non-
validation of the checking step, an emission step during
the predetermined duration of a second informative
signal simply indicating, to the driver, the upcoming
interruption of the first automated driving mode so that
he can prepare to take back control of the vehicle;

[0026] during the emission of the second informative
signal, pressing on the activation button of the second
automated driving mode directly causes the second
driving mode to be activated as long as the driving
context is compatible with its implementation;

[0027] the method includes, at the end of the predeter-
mined duration, a step for emitting a warning signal
warning the driver of the need to take back control of
the vehicle and running until the end of the first
transition phase;

[0028] the first or second informative signal includes a
visual component comprising the continuous display of
an appropriate text message on at least one screen of the
vehicle; and/or

[0029] the first or second informative signal further
includes a sound component consisting of emitting a
single periodic sound signal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The description of the invention will now be con-
tinued through the detailed description of one example
embodiment, provided below as an illustration and non-
limitingly, in reference to the appended drawings, in which:
[0031] FIG. 1 shows a block diagram of an automated
driver-assistance system for a motor vehicle; and

[0032] FIG. 2 is a flowchart of the method for controlling
this automated driver-assistance system.

DETAILED DESCRIPTION OF ONE
PREFERRED EMBODIMENT

[0033] The automated driver-assistance system shown in
FIG. 1 proposes two complementary fully automated driving
modes of the vehicle:

[0034] a first mode of the TIC type making it possible
to completely relieve the driver on divided highways in
dense traffic or traffic jam situations (speed below
50/70 km/h), and with disengagement, in case of non-
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compatibility of the driving context with the continu-
ation of this mode, toward manual driving after a first
so-called “long” transition phase, the duration of which
is for example greater than or equal to 10 seconds; and

[0035] a second mode of the HAD type making it
possible to completely relieve the driver on divided
highways but without usage restriction relative to the
speed of the vehicle or the density of the road traffic:
the disengagement from this first automated driving
mode taking place, in case non-compatibility of the
driving context with its continuation, toward the
manual driving mode at the end of a second, so-called
“short” transition phase, the duration of which is
shorter than that of the first transition phase and for
example less than or equal to 3 seconds.

[0036] In reference to FIG. 1, this automated driver-
assistance system includes a module 10 for evaluating the
driving context, a driver monitoring module 20, a control
unit 30, a module 40 for actuating automated driving modes,
and an information and warning module 50.

[0037] The module 10 for assessing the driving context
includes video acquisition means (for example, a camera of
the CCD type oriented toward the front of the vehicle)
delivering images making it possible to determine the type
of road (highway, express road or side road) from certain
characteristic parameters such as the width of the road, the
marking on the ground (color, width and spacing of the
lines) and the presence of any barrier or a central separating
median strip in both traffic directions. The analysis of the
images provided by these video acquisition means further
makes it possible to establish the level of fluidity of the road
traffic.

[0038] The module 10 also comprises a plurality of sen-
sors measuring certain internal driving parameters such as
the instantaneous speed of the vehicle and the steering angle
of the steering wheel.

[0039] This module 10 further includes a rain detector
provided with a sensor of the optical or capacitive type for
example integrated into the upper part of the windshield, as
well as a map of the road network providing a certain
quantity of information on the upcoming segments to be
encountered by the vehicle (type of road, number of lanes,
degree of winding, speed limits, etc.).

[0040] The driver monitoring module 20 is responsible for
assessing the driver’s level of attention to driving based on
certain parameters such as the frequency of his gaze focused
on the road and the activity he is in the process of performing
(reading a book, listening to music or watching a movie).

[0041] This information is obtained by processing and
crossing data received from:

[0042] the entertainment system of the vehicle to which
the module 20 is connected and which informs the
module 20 of the function currently activated on this
device or on a roaming electronic device such as a
smartphone or tablet connected to the entertainment
system (playing a video, telephone conversation, lis-
tening to music, etc.); and

[0043] video acquisition means oriented toward the
driver and able to watch his gaze, identify objects used
by him but not connected to the entertainment device
(laptop, book) as well the position of such objects
relative to his face (facing him or against his ear).
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[0044] The data collected by the modules for evaluating
the driving context 10 and monitoring the driver 20 are sent
in real-time to the control unit 30, to which these modules
are connected.

[0045] The control unit 30 includes a computer 31 as well
as a storage module 32 containing non-volatile memory of
the EEPROM or FLASH type and random-access memory.
[0046] This nonvolatile memory in particular stores the
method in the form of a program comprising command lines
and intended to be implemented by this computer.

[0047] The control unit 30 is connected to the actuating
module 40, to which it is able to send the order to activate
or deactivate one of the driving assistance modes.

[0048] This actuating module 40 includes a plurality of
actuators able to control certain components of the vehicle,
such as the steering, acceleration, braking and gearbox, to
see to the implementation of the two fully automated driving
modes proposed by the system 1.

[0049] The information warning system 50 includes a first
information screen 51 preferably integrated into the instru-
ment panel of the vehicle and able to broadcast visual
messages to the driver.

[0050] The module 50 optionally comprises a second
screen 52 integrated into the center console of the dashboard
of the vehicle (the latter preferably being made up of the
display screen of the entertainment device) and intended to
display additional visual messages such as the indication of
the automated driving mode that may potentially be acti-
vated.

[0051] This module 50 is also provided with a siren 53
able to emit an acoustic warning signal when the driver must
take back control of the steering wheel.

[0052] We will now provide a detailed description, using
the flowchart of FIG. 2, of the different steps of the process
according to the invention.

[0053] This process is initiated when the module 10
detects, while the first automated driving mode of the TIC
type is activated, a degradation of the driving context no
longer making it possible to continue this mode beyond the
first so-called “long” transition phase (initial step 100). This
is in particular the case when the traffic once again becomes
fluid or the vehicle leaves a divided highway.

[0054] The process then automatically assesses, via the
module 20, the attention level N of the driver to driving (step
200).

[0055] The process will next check whether the situation

at hand simultaneously meets both of the conditions prior to
implementing the second automated driving mode of the
HAD type (step 300).

[0056] The first condition pertains to the estimated atten-
tion level N of the driver, which must be greater than or
equal to a predefined minimum threshold Nj.

[0057] The second condition is relative to the driving
context, which must be compatible with the implementation
of'this second automated driving mode. This will be the case
in the matter at hand if the vehicle remains on a divided
highway.

[0058] If these two conditions are met (i.e., if checking
step 300 is validated), the control unit 30 will instruct the
information and warning module 50 to emit, immediately
and for a predetermined duration t; shorter than that of the
first transition phase (preferably equal to half of the latter
and/or between 5 and 7 seconds), a first informative signal
informing the driver of the upcoming interruption of the first
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automated driving mode of the TIC type and asking him
whether he wishes for the system to activate the second
automated driving mode of the HAD type directly by the
driver performing an action reflecting this desire, this action
comprising in the case at hand of pressing on the accelerator
pedal or on the button to activate this second automated
driving mode or on one of the two buttons to adjust the input
speed upward or downward (step 400).

[0059] This first informative signal includes a visual com-
ponent comprising the continuous display of an appropriate
text message (for example “First automated driving mode
ending soon—Direct activation of the second automated
driving mode possible”) on at least one screen of the vehicle
(preferably, on the screen 52 of the entertainment system
and/or on the screen 51 of the instrument panel).

[0060] It may optionally further include a sound compo-
nent comprising emitting, via the siren 53, a unique periodic
sound signal intended to engage the driver whose gaze is not
turned facing the display screens of the vehicle.

[0061] During this period t;, the method/system will
verify whether the driver performs one of the required
actions set out above indicating his desire to switch to the
second automated driving mode (step 500).

[0062] If yes, the control unit sends the actuating module
40 the order to instantaneously activate the second auto-
mated driving mode of the HAD type without going through
the manual driving mode (step 600).

[0063] Ifno, at the end of this period t,, the control unit 30
will order the module 50 to emit, until the end of the first
transition phase, a warning signal warning the driver of the
need to take back control of the vehicle (step 700).

[0064]

[0065] If at least one of the two conditions is not verified
(i.e., if step 300 is not validated), the control unit 30 will then
instruct the information and warning module 50 to emit,
immediately and during the predetermined duration t,, a
second informative signal simply informing the driver of the
upcoming interruption of the first automated driving mode
of the TIC type so that he will prepare to take back control
of the vehicle (step 800).

[0066] This second informative signal includes a visual
component comprising the continuous display of an appro-
priate text message (for example, “First automated driving
mode ending soon—Prepare to take back control of the
vehicle”) on at least one screen of the vehicle (preferably, on
the screen of the entertainment system 52 and/or on the
screen 51 of the instrument panel).

[0067] It may optionally further include a sound compo-
nent comprising the emission, via the siren 53, of a simple
periodic sound signal intended to engage the driver whose
gaze is not facing one of the display screens of the vehicle.

[0068] At the end of this period t,, the control unit 30 will
order the module 50 to emit, until the end of the first
transition phase, a warning signal warning the driver of the
need to take back control of the vehicle (step 900).

[0069] In general, it will be recalled that the present
invention is not limited to the embodiments described and
shown, but that it encompasses any alternative embodiment
within the reach of one skilled in the art.

[0070] It is for example possible to provide, during the
emission of the second informative signal, that pressing on
the button to activate the second automated driving mode of

We will now return to the checking step 300.
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the HAD type also directly causes its activation as long as
the driving context is compatible with its implementation.
1. A method for controlling an automated driver-assis-
tance system of a motor vehicle having manual driving
mode, a first fully automated driving mode which, in case of
non-compatibility of the driving context with the continua-
tion of said first mode, disengages to the manual driving
mode at the end of the first transition phase, and a second
fully automated driving mode, which in case of non-com-
patibility of the driving context with the continuation of this
second mode, disengages to said manual driving mode at the
end of a second transition phase shorter than the first
transition phase; said method successively comprising the
following steps:
detecting, while said first automated driving mode is
activated, a degradation of the driving context no
longer allowing the continuation of the first automated
driving mode beyond said first transition phase;

assessing the attention level to driving of the driver;

checking (1) the compatibility of the driving context with
the implementation of said second automated driving
mode and (2) that the attention level of the driver is
greater than or equal to a predefined threshold; and

directly activating said second automated driving mode
without passing through said manual driving mode, this
activating step only being carried out if said checking
step is validated and as long as said driver further
performs, within a predetermined amount of time (t,)
shorter than said first transition phase, an action indi-
cating the driver’s desire to enter said second auto-
mated driving mode.

2. The method for controlling an automated driver-assis-
tance system according to claim 1, wherein said predeter-
mined duration (t,) is between 5 and 7 seconds.

3. The method for controlling an automated driver-assis-
tance system according to claim 1, wherein said action
indicating the desire of said driver to go to said second
automated driving mode comprises pressing on the accel-
erator pedal, on an activation button of said second auto-
mated driving mode, or on both an upward or downward
input speed adjustment buttons of said motor vehicle.

4. The method for controlling an automated driver-assis-
tance system according to claim 1, wherein the method
includes, immediately after validation of said checking step,
a step for sending a first informative signal during said
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predetermined duration indicating, to said driver of the
upcoming interruption of said first automated driving mode
and prompting the driver to indicate the driver’s desire for
the driver-assistance system to directly activate said second
automated driving mode.

5. The method for controlling an automated driver-assis-
tance system according to claim 4, wherein the method
includes, if at the end of said predetermined duration (t,)
said driver has not performed a set action reflecting his
desire to go to said second automated driving mode, a step
of sending a warning signal warning said driver of the need
to take back control of the vehicle and running until the end
of said first transition phase.

6. The method for controlling an automated driver-assis-
tance system according to claim 1, wherein the method
includes, immediately after the non-validation of said check-
ing step, a step of emitting during said predetermined
duration a second informative signal simply indicating, to
said driver, the upcoming interruption of said first automated
driving mode so that the driver can prepare to take back
control of the vehicle.

7. The method for controlling an automated driver-assis-
tance system according to claim 6, wherein, during the
emission of the second informative signal, pressing on the
activation button of said second automated driving mode
directly causes the second automated driving mode to be
activated as long as the driving context is compatible with its
implementation.

8. The method for controlling an automated driver-assis-
tance system according to claim 5, wherein the method
includes, at the end of said predetermined duration (t,), a
step of emitting a warning signal warning the driver of the
need to take back control of the vehicle and running until the
end of said first transition phase.

9. The method for controlling an automated driver-assis-
tance system according to claim 5, wherein said first or
second informative signal includes a visual component
comprising the continuous display of an appropriate text
message on at least one screen of said vehicle.

10. The method for controlling an automated driver-
assistance system according to claim 4, wherein said first or
second informative signal further includes a sound compo-
nent consisting of emitting a single periodic sound signal.
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