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(54) METHOD AND SYSTEM FOR INDICATING A POTENTIAL LANE SHIFT OF A VEHICLE

(57) The present disclosure relates to a method per-
formed by a lane shift indicating system (1) for indicating
a potential lane shift of a vehicle (2) supporting at least
partly automated steering and at least partly automated
vehicle speed control, when the vehicle is travelling along
a first driving lane (31, 31’) of a road (3) further comprising
at least a second driving lane 32, 32’) separated from the
first driving lane by one or more lane markings (33). The
lane shift indicating system determines (1001) a driving
environment of the vehicle at an initial vehicle position
(20, 20’). Moreover, the lane shift indicating system de-
termines (1002) that the driving environment indicates
that the vehicle is, or soon will be, in a driving situation

where a lane shift from the first driving lane to the second
driving lane is considered appropriate. Furthermore, the
lane shift indicating system adjusts (1003) the steering
prior to a potential automated vehicle speed adjustment
pertinent the determined driving situation, such that the
vehicle continues its travel laterally closer to the one or
more lane markings along the first driving lane, as com-
pared to the initial vehicle position.

The disclosure also relates to a lane shift indicating
system in accordance with the foregoing, and a vehicle
comprising at least a portion of the lane shift indicating
system.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a lane shift
indicating system for indicating a potential lane shift of a
vehicle supporting at least partly automated steering and
at least partly automated vehicle speed control, when
said vehicle is travelling along a first driving lane of a road
further comprising at least a second driving lane sepa-
rated from said first driving lane by one or more lane
markings.

BACKGROUND

[0002] Vehicles - even though travelling along the
same road - may for one reason or another travel at dif-
ferent speeds. For instance, a first vehicle may be driven
at a vehicle speed way under the speed limit of the road,
a second vehicle may be keeping the speed limit, a third
vehicle may be driven at a vehicle speed above the speed
limit and so forth. Naturally, in order for the traffic to flow
smoothly, overtaking of slower-moving vehicles may be
appropriate. Conventionally, overtaking - which may im-
plicate a change of driving lanes - is commonly accom-
plished by a high degree of control by the vehicle driver.
[0003] In recent years, however, development of vehi-
cles being at least partly autonomous has been, and in-
creasingly is, growing rapidly. Some at least partly au-
tonomous vehicles may require some initial input or con-
tinuous input from e.g. the vehicle driver. Other systems,
for example autopilot systems, may be used only when
the system has been engaged, which permits e.g. the
vehicle driver to switch from a manual mode - where the
driver exercises a high degree of control over the move-
ment of the vehicle, to an autonomous mode - where the
vehicle essentially drives itself, to modes that lie some-
where in between. Semi-autonomous or autonomous ve-
hicles, the latter also commonly known as autonomously
driven vehicles, driverless vehicles, self-driving vehicles,
or robot vehicles, are known to sense their surrounding
with techniques such as e.g. radar, lidar, GPS and/or
computer vision. Advanced control systems may inter-
pret sensory information to identify appropriate paths, as
well as obstacles.
[0004] US 8,666,599, for instance, provides a driving
support system, which comprises a steering control unit
controlling a steering operation of a vehicle, a lane keep-
ing support unit performing driving support for lane keep-
ing, and a lane change support unit performing a lane
change by instructing the lane keeping support unit to
cancel lane keeping. However, although US 8,666,599
supports a driving operation at the time of lane change,
it would be beneficial with an approach supporting yet
smoother potential lane changes.

SUMMARY OF THE INVENTION

[0005] It is therefore an object of embodiments herein
to provide an improved lane shift approach for a vehicle
supporting at least partly automated steering and at least
partly automated vehicle speed control, when the vehicle
is, or soon will be, in a driving situation where a lane shift
is considered appropriate.
[0006] According to a first aspect of embodiments
herein, the object is achieved by a method performed by
a lane shift indicating system for indicating a potential
lane shift of a vehicle supporting at least partly automated
steering and at least partly automated vehicle speed con-
trol, when the vehicle is travelling along a first driving lane
of a road further comprising at least a second driving lane
separated from the first driving lane by one or more lane
markings. The lane shift indicating system determines a
driving environment of the vehicle at an initial vehicle
position. Moreover, the lane shift indicating system de-
termines that the driving environment indicates that the
vehicle is, or soon will be, in a driving situation where a
lane shift from the first driving lane to the second driving
lane is considered appropriate. Furthermore, the lane
shift indicating system adjusts the steering prior to a po-
tential automated initiation of an vehicle speed adjust-
ment pertinent the determined driving situation, such that
the vehicle continues its travel laterally closer to the one
or more lane markings along the first driving lane, as
compared to the initial vehicle position.
[0007] Thereby, an approach is provided which in-
forms a potential vehicle occupant - e.g. a driver - of the
vehicle, and/or a potential vehicle occupant - e.g. a driver
- of an adjacent vehicle, of a potential lane change. Since
the lane shift indicating system determines a driving en-
vironment of the vehicle at an initial vehicle position, the
driving conditions at least partly surrounding the vehicle,
and which may have impact thereon, are established at
an arbitrary current position of the vehicle. Moreover,
since the lane shift indicating system determines that the
driving environment indicates that the vehicle is, or soon
will be, in a driving situation where a lane shift from the
first driving lane to the second driving lane is considered
appropriate, there is established that pertinent a deter-
mined driving situation, a change of lanes from the first
lane to the second lane is - or is about to become - suit-
able. Furthermore, since the lane shift indicating system
adjusts the steering prior to a potential initiation of an
automated vehicle speed adjustment pertinent the deter-
mined driving situation, such that the vehicle continues
its travel laterally closer - as compared to the initial vehicle
position - to the one or more lane markings along the first
driving lane, the vehicle is - even before being subjected
to a possible automated vehicle speed change which
may be initiated from the determined driving situation by
a commonly known automated vehicle speed control sys-
tem - positioned laterally nearer the one or more lane
markings as the vehicle continues its driving in the first
driving lane. Accordingly, since the one or more lane
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markings borders to the second driving lane, and since
the automated steering of the vehicle is adapted to place
the vehicle laterally closer to the one or more lane mark-
ings as the vehicle continues its travel in the first driving
lane, the continued lateral position of the vehicle nearer
the one or more lane markings indicates in an intuitive
manner to a potential vehicle occupant of the vehicle,
and/or to a potential vehicle occupant of an adjacent ve-
hicle, that the vehicle is subjected to a driving situation
where a lane change from the first to the second driving
lane is considered suitable. Furthermore, since the lateral
adjustment of the vehicle closer to the one or more lane
markings as suggested by the inventive concept is initi-
ated prior to a possible automatic initiation of an auto-
mated vehicle speed reduction/increase which may be
initiated due to the determined driving situation, a poten-
tial vehicle occupant of the vehicle and/or a potential ve-
hicle occupant of an adjacent vehicle to whom a change
of vehicle speed may be perceived as annoying, may be
encouraged and/or given a hint as to the potential suitable
lane shift even before the automated speed of the vehicle
potentially is adjusted by the commonly known automat-
ed vehicle speed control system. Accordingly, by indicat-
ing to the potential vehicle occupant e.g. the driver of the
ego vehicle, and/or to a potential vehicle occupant e.g.
a driver of an adjacent vehicle, of a suitable lane change
of the ego vehicle prior to the vehicle speed thereof being
automatically decreased or increased, a smoother lane
change, such as e.g. an overtaking, may be supported.
That is, a potential driver may - following been given the
hint of the suitable lane shift - initiate and/or carry out
himself the lane shift, and/or a driver of an adjacent ve-
hicle may facilitate said lane shift by making way.
[0008] For that reason, there is provided an improved
lane shift approach for a vehicle supporting at least partly
automated steering and at least partly automated vehicle
speed control, when the vehicle is, or soon will be, in a
driving situation where a lane shift is considered appro-
priate.
[0009] The technical features and corresponding ad-
vantages of the above mentioned method will be dis-
cussed in further detail in the following.
[0010] By introducing a method performed by a lane
shift indicating system for indicating a potential lane shift
of a vehicle supporting at least partly automated steering
and at least partly automated vehicle speed control, when
the vehicle is travelling along a first driving lane of a road
further comprising at least a second driving lane sepa-
rated from the first driving lane by one or more lane mark-
ings, an approach is provided which informs a potential
vehicle occupant of the vehicle, and/or a potential vehicle
occupant of an adjacent vehicle, of a possible lane
change from the first driving lane to the second. The word
"vehicle" may refer to any arbitrary vehicle, such as car,
truck, lorry, van, bus, motor cycle, scooter, tractor, golf
cart or military vehicle. The vehicle may support a varying
level of automation, ranging from function-specific auto-
mation to full self-driving automation, i.e. ranging from

semi-autonomous to fully autonomous. Accordingly, the
vehicle may support a varying level of steering automa-
tion and a varying level of vehicle speed control automa-
tion, as commonly known in the art. Subsequently, the
vehicle may support being at least partly automatically
steered, for instance such that the vehicle as commonly
known may be essentially laterally centred in the driving
lane in which the vehicle is travelling. Correspondingly,
the vehicle may support having its speed being at least
partly automatically controlled, for instance such that the
vehicle speed as commonly known may be automatically
adjusted pertinent a slower vehicle ahead, i.e. in relation
to a slower vehicle ahead. Subsequently, the lane shift
indicating system of the inventive concept may be adapt-
ed to communicate with such a corresponding commonly
known automated steering system of the vehicle, as well
as with such a corresponding commonly known automat-
ed vehicle speed control system. Said lane shift indicat-
ing system may be at least partly comprised in the vehi-
cle, for instance in one or more control units (CPUs)
thereof.
[0011] The word "vehicle occupant" may refer to "ve-
hicle driver" and/or "vehicle operator". Moreover, the
word "road" may refer to any suitable surface intended
for vehicle driving, and may thus be represented by a
road of any shape, width and length, comprising any ar-
bitrary number of driving lanes, intersections, cross sec-
tions etc. The expression of the vehicle "travelling" along
a first driving lane may refer to the vehicle "driving" and/or
"at least partly automatically driving" along a first driving
lane. Moreover, the word "along" may refer to "in", where-
as "a first driving lane" may refer to any arbitrary driving
lane of the road in which driving lane the vehicle is trav-
elling. The "second driving lane" may refer to any arbitrary
driving lane of said road to which a potential lane shift
may take place, i.e. a driving lane adjacent the first driving
lane. The second driving lane may accordingly be rep-
resented by a driving lane intended for driving in the same
direction as that of the first driving lane, or by a driving
lane intended for driving in the opposite direction. Since
the road may comprise more than two driving lanes and
the first driving lane accordingly may be a driving lane
between two other driving lanes, the second driving lane
may refer to either one of said two other driving lanes,
depending on the situation at hand. The "one or more
lane markings" separating the second driving lane from
the first, may refer to a single road marking or a plurality
thereof provided between the first and second driving
lane, e.g. on the ground of the road. The one or more
"lane markings", also commonly referred to as "lane
markers", "road markings", and/or "road markers", or
where applicable "centre lines", may be of various
lengths, widths and/or shapes, and distances and rela-
tions between lane markings may vary. Moreover, the
one or more "lane markings" may refer to "virtual lane
markings" and/or "virtual data points", which may be de-
fined by a virtual model of the driving environment. The
one or more lane markings may refer to a single or plu-
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rality of commonly known separators provided to form
straight and/or curved intermittent and/or continuous
lines between the first and second driving lanes. More-
over, the expression "indicating" a potential lane shift may
refer to "signalling" and/or "suggesting" a potential lane
shift. Furthermore, the word "potential" lane shift may
refer to "possible" lane shift, whereas "lane shift" may
refer to "lane change" and/or "changing of driving lanes".
[0012] Since the lane shift indicating system deter-
mines a driving environment of the vehicle at an initial
vehicle position, the driving conditions at least partly sur-
rounding the vehicle and which may have impact thereon
are established at an arbitrary current position of the ve-
hicle. For instance, adjacent vehicles and/or objects and
their distances and/or velocities compared to the ego ve-
hicle may be e.g. detected and/or sensed. "Ego vehicle"
is throughout this disclosure intended to refer to the ve-
hicle comprising the lane shift indicating system. Deter-
mining the driving environment may be performed inter-
mittently and/or continuously. Moreover, determining the
driving environment may be accomplished in any arbi-
trary known manner, e.g. with support from one or more
of an environment detecting sensor, e.g. an ambient sen-
sor - such as a camera sensor, radar sensor, LIDAR
(Light detection and Ranging) sensor, laser sensor
and/or by utilizing computer vision techniques, all of
which are known per se to the person skilled in the art,
and from which the driving environment may be derived
by the lane shift indicating system - for instance over a
wired communications bus such as via e.g. CAN,
FlexRay, MOST, V2V or the like, or wirelessly such as
via e.g. Bluetooth, WiFi or the like. Additionally or alter-
natively, determining the driving environment may be ac-
complished with support from a virtual model of the driv-
ing environment, as commonly known in the art. The ex-
pression "determining" a driving environment may refer
to "detecting", "sensing", "monitoring" and/or "deriving"
a driving environment, and/or refer to "deriving" the driv-
ing environment "from one or more of an environment
detecting sensor(s) on-board the vehicle". Moreover,
"determining the driving environment" may refer to "de-
termining the driving environment in a forward, backward
and/or sideways direction of the vehicle", whereas the
expression "driving environment" may refer to "surround-
ing driving conditions" and/or - according to one example
- to "virtual driving environment".
[0013] Since the lane shift indicating system deter-
mines that the driving environment indicates that the ve-
hicle is, or soon will be, in a driving situation where a lane
shift from the first driving lane to the second driving lane
is considered appropriate, there is established that per-
tinent a determined driving situation, a change of lanes
from the first to the second is - or is about to become -
suitable. Determining that a lane shift from the first to the
second driving lane is considered appropriate - promptly
or within a near future - may be accomplished in any
arbitrary manner known in the art, e.g. with support from
commonly known techniques and/or algorithms estab-

lishing and/or interpreting that pertinent the determined
driving situation, the vehicle is - or will soon be - suitable
for a lane change. The expression "determining that the
driving environment indicates, may refer
to "calculating", "interpreting", "deriving", "making a
decision" and/or "estimating" that the driving environ-
ment indicates. Moreover, the expression that the driving
environment "indicates" may refer to that the driving
environment "insinuates", whereas "driving
situation" may refer to "overtaking situation". The
word "appropriate" may refer to "suitable", whereas the
expression "considered appropriate" may refer
to "determined appropriate", "calculated
appropriate", "estimated
appropriate" and/or "appropriate". Furthermore, the
expression "soon will be" may refer to "is about to
be", "will within a near future be", and/or "will be within
1-60 seconds".
[0014] Since the lane shift indicating system adjusts
the steering prior to a potential initiation of an automated
vehicle speed adjustment pertinent the determined driv-
ing situation, such that the vehicle continues its travel
laterally closer - as compared to the initial vehicle position
- to the one or more lane markings along the first driving
lane, the vehicle is - even before being subjected to a
possible automated vehicle speed change which may be
initiated from the determined driving situation by a com-
monly known automated vehicle speed control system -
positioned laterally nearer the one or more lane markings
as the vehicle continues its driving in the first driving lane.
Accordingly, since the one or more lane markings bor-
ders to the second driving lane, and since the automated
steering of the vehicle is adapted to place the vehicle
laterally closer to the one or more lane markings as the
vehicle continues its travel in the first driving lane, the
continued lateral position of the vehicle nearer the one
or more lane markings indicates in an intuitive manner
to a potential driver of the vehicle, and/or to a potential
driver of an adjacent vehicle, that the vehicle is subjected
to a driving situation where a lane change from the first
to the second driving lane is considered suitable. Fur-
thermore, since the lateral adjustment of the vehicle clos-
er to the one or more lane markings as suggested by the
inventive concept is initiated prior to a possible automatic
initiation of an automated vehicle speed reduction/in-
crease which may be initiated due to the determined driv-
ing situation, a potential driver of the vehicle and/or a
potential driver of an adjacent vehicle to whom a change
of vehicle speed may be perceived as annoying, may be
encouraged and/or given a hint as to the potential suitable
lane shift even before the automated speed of the vehicle
potentially is adjusted by the commonly known automat-
ed vehicle speed control system. Accordingly, by indicat-
ing - "giving a hint" - to the potential driver of the ego
vehicle, and/or to a potential driver of an adjacent vehicle,
of a suitable lane change of the ego vehicle prior to the
vehicle speed thereof being automatically decreased or
increased, a smoother lane change, such as e.g. an over-
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taking, may be supported. That is, the potential driver
may - following been given the hint of the suitable lane
shift - initiate and/or carry out himself the lane shift, and/or
a driver of an adjacent vehicle may facilitate said lane
shift by making way. The adjustment of the steering per-
formed by the lane shift indicating system of the inventive
concept may be independent of the potential automated
vehicle speed adjustment which may be performed by a
commonly known automated vehicle speed control sys-
tem.
[0015] The expression "adjusting" the steering may re-
fer to "adapting", "affecting", "intervening in" and/or "in-
fluencing" the steering, whereas the expression "prior to"
a potential initiation of an automated vehicle speed ad-
justment may refer to "at least slightly prior to", "before"
and/or "ahead of" a potential initiation of an automated
vehicle speed adjustment. Moreover, the word "potential"
may refer to "possible" and/or "feasible", whereas the
expression potential "initiation of an automated vehicle
speed adjustment" may refer to potential "initiation of an
automated vehicle speed increase and/or speed reduc-
tion" and/or potential "initiation of an automated vehicle
speed adjustment initiated by an automated vehicle
speed control system". The expression "pertinent" the
determined driving situation may refer to "pertinent to",
"initiated due to" and/or "initiated as a consequence of"
the determined driving situation. Furthermore, the ex-
pression that the vehicle "continues its travel" may refer
to that the vehicle "continues its driving", "continues to
cruise", "continues to travel", "proceeds its travel" and/or
"proceeds", whereas the expression "laterally closer to"
the one or more lane markings may refer to "laterally
nearer" and/or "laterally un-centred in the first driving
lane, closer to" the one or more lane markings. The ex-
pression "laterally closer to" the one or more lane
markings" may refer to "closer in a lateral direction of the
first driving lane" and/or "closer in a lateral direction of
the vehicle" to the one or more lane markings", whereas
the expression "such that" the vehicle continues its travel
laterally closer may refer to "said adjusting the steering
resulting in that", "said steering being adjusted such that"
and/or ", wherein said steering is adjusted such that" the
vehicle continues its travel laterally closer.
[0016] Optionally, the one or more lane markings may
comprise visual lane markings, and the lane shift indicat-
ing system may then adjust the steering prior to a poten-
tial initiation of an automated vehicle speed adjustment
pertinent the determined driving situation, such that the
vehicle continues its travel laterally closer to the one or
more visual lane markings along the first driving lane, as
compared to the initial vehicle position. Thereby, the lane
markings are visually detectable directly or indirectly by
the lane shift indicating system, by a potential one or
more commonly known environment detecting sensor,
by a potential vehicle occupant e.g. a driver of the ego
vehicle, and/or by a potential vehicle occupant e.g. a driv-
er of an adjacent vehicle. Accordingly, since the one or
more visual lane markings borders to the second driving

lane, and since the automated steering of the vehicle is
adapted to place the vehicle laterally closer to the one or
more visual lane markings as the vehicle continues its
travel in the first driving lane, the continued lateral posi-
tion of the vehicle nearer the one or more visual lane
markings indicates in an intuitive manner to a potential
vehicle occupant of the vehicle, and/or to a potential ve-
hicle occupant of an adjacent vehicle, that the vehicle is
subjected to a driving situation where a lane change from
the first to the second driving lane is considered suitable.
The visual one or more lane markings may for instance
be 2-dimensional or essentially 2-dimensional, e.g. being
represented by paint, such as white and/or yellow paint,
provided on the road surface. Length, width, shape etc.
of a lane marking may vary, as well as distances and
relations between lane markings may vary.
[0017] Optionally, the lane shift indicating system may
further adjust the steering prior to a potential initiation of
an automated vehicle speed adjustment pertinent the de-
termined driving situation, such that the vehicle continues
its travel with a lateral edge portion of the vehicle being
positioned a maximum lateral distance from the one or
more lane markings along the first driving lane. Thereby,
by a lateral edge portion of the vehicle being positioned
a maximum lateral distance from the one or more lane
markings, lateral closeness of the vehicle to the one or
more lane markings is supported as the vehicle continues
its travel in the first driving lane. The maximum lateral
distance may take on any arbitrary feasible value placing
the vehicle laterally un-centred in the first driving lane,
closer to the one or more lane markings. The expression
"lateral edge portion of the vehicle" may refer to "closest
portion of the vehicle", "outer portion of the vehicle",
"nearest portion" and/or "nearest portion of the vehicle -
which nearest portion faces said one or more lane mark-
ings". Moreover, the expression nearest "portion" may
refer to nearest "portion of the vehicle chassis", and/or
nearest "edge", "section" and/or "segment". The expres-
sion "maximum lateral distance" may refer to "maximum
distance in a lateral direction of the first driving lane"
and/or "maximum distance in a lateral direction of the
vehicle". Furthermore, the expression "maximum lateral
distance from the one or more lane markings" may refer
to "maximum lateral distance from a nearest edge of the
one or more lane markings, which nearest edge faces
the lateral edge portion of the vehicle".
[0018] According to an example, the maximum lateral
distance may be less than 20 percent of a determined
lateral width of the first driving lane. According to another
example, the maximum lateral distance may be less than
10 percent of a determined lateral width of the first driving
lane. According to yet another example, the maximum
lateral distance may be less than 5 percent of a deter-
mined lateral width of the first driving lane. Thereby, the
maximum lateral distance is implemented as a percent-
age of a determined width of the first driving lane. Deter-
mination of the lateral width of the first driving lane may
be accomplished in any arbitrary known manner, for in-
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stance by means of a width determining unit, e.g. by de-
riving and/or detecting said width by means of e.g. a cam-
era and/or laser, and/or by deriving said width from a
commonly known map data base holding map data of
the first driving lane. The expression "lateral width of the
first driving lane" may refer to "lateral width of the first
driving lane valid at a current vehicle position", "width of
the first driving lane in a lateral direction of the first driving
lane", and/or "lateral inner width of the first driving lane".
[0019] Alternatively, the maximum lateral distance
may be implemented utilizing a numerical distance value
independent of the width of the first driving lane. Such a
distance value may for instance range from 0.2 to 1 me-
ter.
[0020] Optionally, the driving situation may comprise
the vehicle approaching a slower vehicle ahead. There-
by, the vehicle may be subjected to an overtaking situa-
tion, where the ego vehicle overtaking the slower vehicle
ahead is considered appropriate. Such a situation may
for instance occur should the first driving lane be a driving
lane other than the most outer one of a road comprising
at least two driving lanes, e.g. other than the most left
driving lane in case of right-hand traffic and/or e.g. other
than the most right driving lane in case of left-hand traffic.
By adjustment of the steering such that the vehicle con-
tinues its travel laterally closer to the one or more lane
markings, it is thus indicated to a potential vehicle occu-
pant e.g. a driver of the ego vehicle, as well as to a po-
tential vehicle occupant e.g. a driver of the preceding
vehicle, that the ego vehicle is in a suitable overtaking
situation. The expression slower "vehicle ahead" may re-
fer to slower "preceding vehicle", whereas "approaching"
may refer to "coming closer to" and/or "nearing". Accord-
ing to a further embodiment, the driving situation may
comprise the vehicle approaching a slower vehicle ahead
in the first driving lane.
[0021] Additionally or alternatively, the driving situation
may comprise the vehicle being approached by a faster
vehicle from behind. Thereby, the vehicle may be sub-
jected to an overtaking situation, where it is considered
appropriate for the ego vehicle to change lanes from the
first to the second driving lane for instance in order for
the faster vehicle to overtake the ego vehicle in the first
driving lane. Such a situation may for instance occur
should the first driving lane be a driving lane other than
the most inner one of a road comprising at least two driv-
ing lanes, e.g. other than the most right driving lane in
case of right-hand traffic and/or e.g. other than the most
left driving lane in case of left-hand traffic. By adjustment
of the steering such that the vehicle continues its travel
laterally closer to the one or more lane markings, it is
thus indicated to a potential vehicle occupant of the ego
vehicle, as well as to a potential vehicle occupant of the
vehicle approaching from behind, that it is considered
suitable for the ego vehicle to change lanes to enable a
potential overtaking by the faster vehicle. The expression
faster "vehicle from behind" may refer to faster "upcoming
vehicle", whereas "being approached by" may refer to

"being run up by" and/or "being caught up by". According
to a further embodiment, the driving situation may com-
prise the vehicle being approached by a faster vehicle
from behind in the first driving lane.
[0022] Optionally, the lane shift indicating system may
further adjust the steering such that the vehicle continues
its travel laterally closer to the one or more lane markings
along the first driving lane, until it is determined that the
determined driving situation no longer applies. Thereby,
the adjusted steering placing the vehicle laterally closer
to the one or more lane markings may be maintained up
until it is determined that said driving situation has ceased
to exist. Determining that said driving situation no longer
applies may be accomplished in any arbitrary manner
known in the art, for instance by determining - e.g. de-
tecting - an updated driving environment, and subse-
quently an updated driving situation.
[0023] Additionally or alternatively, the lane shift indi-
cating system may further adjust the steering such that
the vehicle continues its travel laterally closer to the one
or more lane markings along the first driving lane, until it
is determined that the lane shift is initiated. Thereby, the
adjusted steering placing the vehicle laterally closer to
the one or more lane markings may be maintained up
until it is determined that a lane change from the first to
the second driving lane has been started. According to
an example, the lane shift indicating system may subse-
quently initiate the lane shift, i.e. the lane shift indicating
system may further subsequently adjust the steering
such that the lane shift is initiated. Alternatively, initiating
the lane shift may be accomplished in any arbitrary man-
ner known in the art, for instance with support from a
commonly known at least partly automated steering sys-
tem and/or a commonly known at least partly automated
vehicle speed control system. Yet another alternative is
that the lane shift is initiated by a potential vehicle occu-
pant e.g. a driver.
[0024] Additionally or alternatively, the lane shift indi-
cating system may further adjust the steering such that
the vehicle continues its travel laterally closer to the one
or more lane markings along the first driving lane, until it
is determined that the adjusted steering is aborted by a
vehicle occupant of said vehicle. Thereby, the adjusted
steering placing the vehicle laterally closer to the one or
more lane markings may be maintained up until it is de-
termined that the vehicle occupant e.g. the driver does
not intend to initiate and/or carry out the lane shift, for
instance based on the vehicle occupant manually steer-
ing the vehicle laterally away from the one or more lane
markings e.g. by means of a steering device such as a
steering wheel, and/or based on the vehicle occupant
aborting the adjusted steering via input provided by him
or her e.g. by touch or voice via a user interface provided
in the vehicle. The word "aborted" may refer to "can-
celled" and/or "interrupted".
[0025] Optionally, the lane shift indicating system may
initiate a haptic alert within the vehicle, which alert is
adapted to be noticed by a potential vehicle occupant of
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the vehicle. Thereby, in addition to providing a hint of the
suitable lane shift by means of the adjusted steering near-
er the one or more lane markings, an additional indication
of the suitable lane shift is provided by means of a haptic
alert noticeable in the ego vehicle. The haptic alert may
be implemented in any arbitrary known manner such as
by means of one or more of a commonly known vibration
generating device, for instance provided in association
with and/or comprised in a vehicle occupant’s seat and/or
in a steering device of the vehicle such as a steering
wheel. The word "initiating" may refer to "providing",
whereas the expression "noticed" by a potential vehicle
occupant may refer to "observed", "perceived", "notice-
able", "observable", and/or "perceptible" by a potential
vehicle occupant e.g. a driver.
[0026] Additionally or alternatively, the lane shift indi-
cating system may initiate a visual alert within the vehicle,
which alert is adapted to be noticed by a potential vehicle
occupant of the vehicle. Thereby, in addition to providing
a hint of the suitable lane shift by means of the adjusted
steering nearer the one or more lane markings, an addi-
tional indication of the suitable lane shift is provided by
means of a visual alert noticeable in the ego vehicle. The
visual alert may be implemented in any arbitrary known
manner such as by means of one or more of a commonly
known display, for instance provided in and/or above the
instrument panel e.g. in front of the potential vehicle oc-
cupant.
[0027] Additionally or alternatively, the lane shift indi-
cating system may initiate an audible alert within the ve-
hicle, which alert is adapted to be noticed by a potential
vehicle occupant of the vehicle. Thereby, in addition to
providing a hint of the suitable lane shift by means of the
adjusted steering nearer the one or more lane markings,
an additional indication of the suitable lane shift is pro-
vided by means of an audible alert noticeable in the ego
vehicle. The audible alert may be implemented in any
arbitrary known manner such as by means of one or more
of a commonly known loud speaker.
[0028] According to a second aspect of embodiments
herein, the object is achieved by a lane shift indicating
system adapted for indicating a potential lane shift of a
vehicle supporting at least partly automated steering and
at least partly automated vehicle speed control, when the
vehicle is travelling along a first driving lane of a road
further comprising at least a second driving lane sepa-
rated from the first driving lane by one or more lane mark-
ings. The lane shift indicating system comprises a driving
environment determining unit adapted for determining a
driving environment of the vehicle at an initial vehicle
position. The lane shift indicating system moreover com-
prises a driving situation determining unit adapted for de-
termining that the driving environment indicates that the
vehicle is, or soon will be, in a driving situation where a
lane shift from the first driving lane to the second driving
lane is considered appropriate. Furthermore, the lane
shift indicating system comprises a steering adjusting
unit adapted for adjusting the steering prior to a potential

initiation of an automated vehicle speed adjustment per-
tinent the determined driving situation, such that the ve-
hicle continues its travel laterally closer to the one or more
lane markings along the first driving lane, as compared
to the initial vehicle position.
[0029] Optionally, the one or more lane markings may
comprise visual lane markings, and the steering adjusting
unit may then further be adapted for adjusting the steering
prior to a potential initiation of an automated vehicle
speed adjustment pertinent the determined driving situ-
ation, such that the vehicle continues its travel laterally
closer to the one or more visual lane markings along the
first driving lane, as compared to the initial vehicle posi-
tion.
[0030] Optionally, the steering adjusting unit may fur-
ther be adapted for adjusting the steering prior to a po-
tential initiation of an automated vehicle speed adjust-
ment pertinent the determined driving situation, such that
the vehicle continues its travel with a lateral edge portion
of the vehicle being positioned a maximum lateral dis-
tance from the one or more lane markings along the first
driving lane, which maximum lateral distance may be less
than 20 percent, preferably may be less than 10 percent
and most preferred may be less than 5 percent of a de-
termined lateral width of the first driving lane.
[0031] Optionally, the driving situation may comprise
the vehicle approaching a slower vehicle ahead. Addi-
tionally or alternatively, the driving situation may com-
prise the vehicle being approached by a faster vehicle
from behind.
[0032] Optionally, the driving situation may comprise
the vehicle approaching a slower vehicle ahead in the
first driving lane. Additionally or alternatively, the driving
situation may comprise the vehicle being approached by
a faster vehicle from behind in the first driving lane.
[0033] Optionally, the steering adjusting unit may fur-
ther be adapted for adjusting the steering of the vehicle
such that the vehicle continues its travel laterally closer
to the one or more lane markings along the first driving
lane, until it is determined that the determined driving
situation no longer applies.
[0034] Additionally or alternatively, the steering adjust-
ing unit may further be adapted for adjusting the steering
of the vehicle such that the vehicle continues its travel
laterally closer to the one or more lane markings along
the first driving lane, until it is determined that the lane
shift is initiated. According to an example, the steering
adjusting unit may further be adjusted for subsequently
adjusting the steering such that the lane shift is initiated.
[0035] Additionally or alternatively, the steering adjust-
ing unit may further be adapted for adjusting the steering
of the vehicle such that the vehicle continues its travel
laterally closer to the one or more lane markings along
the first driving lane, until it is determined that the adjusted
steering is aborted by a vehicle occupant of the vehicle.
[0036] Optionally, the lane shift indicating system may
further comprise an alert initiating unit adapted for initi-
ating a haptic alert within the vehicle, which alert is adapt-
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ed to be noticed by a potential vehicle occupant of the
vehicle.
[0037] Additionally or alternatively, the alert initiating
unit may be adapted for initiating a visual alert within the
vehicle, which alert is adapted to be noticed by a potential
vehicle occupant of the vehicle.
[0038] Additionally or alternatively, the alert initiating
unit may be adapted for initiating an audible alert within
the vehicle, which alert is adapted to be noticed by a
potential vehicle occupant of the vehicle.
[0039] Similar advantages as those mentioned in the
foregoing in relation to the first aspect correspondingly
apply to the second aspect, which is why these advan-
tages are not further discussed.
[0040] According to a third aspect of embodiments
herein, the object is achieved by a vehicle comprising at
least a portion of the lane shift indicating system dis-
cussed above, i.e. one or more of the driving environment
determining unit, the driving situation determining unit,
and/or the steering adjusting unit. The vehicle further-
more comprises an at least partly automated steering
system and an at least partly automated vehicle speed
control system. Once more, similar advantages as those
mentioned in the foregoing in relation to the first aspect
correspondingly apply to the third aspect, which is why
these advantages are not further discussed.
[0041] According to a fourth aspect of embodiments
herein, the object is achieved by a computer program
product comprising a computer program containing com-
puter program code means arranged to cause a compu-
ter or a processor to execute the steps of the lane shift
indicating system discussed above, stored on a compu-
ter-readable medium or a carrier wave. Yet again, similar
advantages as those mentioned in the foregoing in rela-
tion to the first aspect correspondingly apply to the fourth
aspect, which is why these advantages are not further
discussed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0042] The various aspects of the non-limiting embod-
iments of the invention, including particular features and
advantages, will be readily understood from the following
detailed description and the accompanying drawings, in
which:

Figure 1 illustrates an exemplifying first driving sit-
uation and a schematic overview of an exemplifying
lane shift indicating system according to embodi-
ments of the disclosure;

Figure 2 illustrates an exemplifying second driving
situation and a schematic overview of an exemplify-
ing lane shift indicating system according to embod-
iments of the disclosure;

Figure 3 is a schematic block diagram illustrating an
exemplifying lane shift indicating system according

to embodiments of the disclosure; and

Figure 4 is a flowchart depicting an exemplifying
method performed by an exemplifying lane shift in-
dicating system according to embodiments of the
disclosure.

DETAILED DESCRIPTION

[0043] The non-limiting embodiments of the present
disclosure will now be described more fully hereinafter
with reference to the accompanying drawings, in which
currently preferred embodiments of the disclosure are
shown. This disclosure may, however, be embodied in
many different forms and should not be construed as
limited to the embodiments set forth herein. Like refer-
ence characters refer to like elements throughout.
Dashed lines of some boxes in the figures indicate that
these units or actions are optional and not mandatory.
[0044] In the following, according to embodiments
herein which relate to indicating a potential lane shift of
a vehicle, there will be disclosed that the inventive con-
cept provide an approach which in an intuitive manner
informs a potential vehicle occupant e.g. a driver of the
vehicle, and/or a potential vehicle occupant e.g. a driver
of an adjacent vehicle, of a potential lane change.
[0045] Referring now to the figures and Figure 1 in
particular, there is depicted an exemplifying first driving
situation and a schematic overview of an exemplifying
lane shift indicating system 1 according to embodi-
ments of the disclosure. The lane shift indicating system
1, which will be described in further detail later on in this
description, is adapted for indicating a potential lane shift
of a vehicle 2. The vehicle 2 - which comprises at least
a portion of the lane shift indicating system 1 - is in the
shown embodiment at a first instant in time at an initial
position 20. Additionally, the vehicle 2 is in the shown
embodiment at a second instant in time at a subsequent
position 21. Said vehicle 2 supports at least partly au-
tomated steering, which optionally may be provided by
means of a commonly known automated steering sys-
tem 22. Moreover, the vehicle 2 furthermore supports at
least partly automated vehicle speed control, which op-
tionally may be provided by means of a commonly known
vehicle speed control system 23.
[0046] Additionally, the vehicle 2 may optionally com-
prise one or more of an environment detecting sensor
24 such as a camera, one or more of a vibration gen-
erating device 25 e.g. comprised in a steering wheel of
the vehicle 2, one or more of a display 26 available in
the vehicle 2, and/or one or more of a loud speaker 27
available in the vehicle 2 - all of which may be commonly
known in the art.
[0047] The lane shift indicating system 1 is adapted for
indicating said potential lane shift when the vehicle 2 is
travelling along a first driving lane 31 of a road 3. The
exemplifying road 3 is here - although the inventive con-
cept is not restricted thereto - intended for right-hand traf-
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fic, whereby the first driving lane 31 here is represented
by the inner lane 4 of the road 3. The road 3 further
comprises at least a second driving lane 32. The sec-
ond driving lane 32 is here represented by the outer lane
5 of the road 3, should both the first and second driving
lanes 31, 32 be intended for traffic flow in the same driving
direction. Alternatively, the second driving lane 32 may
be represented by the driving lane for oncoming traffic,
should the second driving lane 32 be intended for traffic
flow in the opposite driving direction as compared to the
first driving lane 32. The second driving lane 32 is sep-
arated from the first driving lane 31 by one or more lane
markings 33. The one or more lane markings 33 of the
shown embodiment comprise visual lane markings.
[0048] In the shown embodiment, the vehicle 2 is at
least partly automatically steered along the first driving
lane 31, here essentially laterally centered in the first driv-
ing lane 31. Moreover, in the shown embodiment, the
speed of the vehicle 2 is at least partly automatically con-
trolled as the vehicle 2 travels along the first driving lane
31.
[0049] Moreover, a lateral edge portion 28 of the ve-
hicle 2 is in the shown embodiment at the first initial po-
sition 20 positioned an initial lateral distance d1 from
the one or more lane markings 33 in the first driving lane
31. Correspondingly, the vehicle 2 is in the shown em-
bodiment at the subsequent position 21 positioned a
maximum lateral distance d2 from the one or more lane
markings 33 in the first driving lane 31. The maximum
lateral distance d2 is here less than 5 percent of a deter-
mined lateral width w of the first driving lane 31.
[0050] Further shown in Fig. 1 is another vehicle, which
represents an exemplifying slower vehicle 6 ahead of
the ego vehicle 2. The slower vehicle 6 is here, as well
as the ego vehicle 2, positioned in the first driving lane
31 namely the inner driving lane 4, driving in the same
driving direction as the ego vehicle 2. The exemplifying
first driving situation is accordingly represented by a po-
tential overtaking situation, for instance that it is suitable
for the ego vehicle 2 approaching from behind to overtake
the slower vehicle 6 ahead.
[0051] Figure 2 illustrates an exemplifying second
driving situation and a schematic overview of an exem-
plifying lane shift indicating system 1 according to em-
bodiments of the disclosure. The description related to
Fig.1 is largely valid as well for Fig. 2, with the exception
that the exemplifying second driving situation of Fig. 2
differs from the exemplifying first driving situation depict-
ed in Fig. 1.
[0052] In the shown embodiment of Fig. 2, the vehicle
2 is travelling along the outer driving lane 5 of the road
3, which is why the first driving lane 31’ thus here is rep-
resented by said outer driving lane 5. The second driving
lane 32’ is here represented by the inner lane 4 of the
road 3. Moreover, another vehicle is here represented
by an exemplifying faster vehicle 7 approaching the ego
vehicle 2 from behind. The faster vehicle 7 is here, as
well as the ego vehicle 2, positioned in the first driving

lane 31’ namely the outer driving lane 5, driving in the
same driving direction as the ego vehicle 2. The exem-
plifying second driving situation is accordingly represent-
ed by the ego vehicle 2 preventing the faster vehicle 7
approaching from behind from overtaking said ego vehi-
cle 2, which is why it may be suitable for the ego vehicle
2 to move to the second driving lane 32’ to allow the faster
vehicle 7 to pass.
[0053] As further shown in Figure 3, which is a sche-
matic block diagram illustrating an exemplifying lane shift
indicating system 1 according to embodiments of the dis-
closure, the lane shift indicating system 1 is, as previously
mentioned in conjunction with Figs. 1 and 2, adapted for
indicating a potential lane shift of a vehicle 2 supporting
at least partly automated steering and at least partly au-
tomated vehicle speed control, when the vehicle 2 is trav-
elling along a first driving lane 31, 31’ of a road 3 further
comprising at least a second driving lane 32, 32’ sepa-
rated from the first driving lane 31,31’ by one or more
lane markings 33.
[0054] The lane shift indicating system 1 comprises a
driving environment determining unit 101, a driving
situation determining unit 102, and a steering adjust-
ing unit 103, all of which will be described in further detail
below. The lane shift indicating system 1 may moreover
comprise an optional alert initiating unit 104, which sim-
ilarly will be described in further detail below. Further-
more, the embodiments herein may be implemented
through one or more processors, such as a processor
105, here denoted CPU, together with computer program
code for performing the functions and actions of the em-
bodiments herein. Said program code may also be pro-
vided as a computer program product, for instance in the
form of a data carrier carrying computer program code
for performing the embodiments herein when being load-
ed into the lane shift indicating system 1. One such carrier
may be in the form of a CD ROM disc. It is however
feasible with other data carriers such as a memory stick.
The computer program code may furthermore be provid-
ed as pure program code on a server and downloaded
to the lane shift indicating system 1.
[0055] The lane shift indicating system 1 may further
comprise a memory 106 comprising one or more mem-
ory units. The memory 106 may be arranged to be used
to store e.g. information, and further to store data, con-
figurations, schedulings, applications and/or parameters
relating to the detected driving environment, the initial
vehicle position 20, 20’, steering of the vehicle 2, and/or
the maximum lateral distance d2, d2’ etc., to perform the
methods herein when being executed in the lane shift
indicating system 1.
[0056] Furthermore, the driving environment determin-
ing unit 101, the driving situation determining unit 102,
the steering adjusting unit 103, the optional alert initiating
unit 104, the optional processor 105, and/or the optional
memory 106, may for instance be implemented in one or
several arbitrary nodes, such as a node 107, comprised
in the vehicle 2. A node 107 may be an electronic control
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unit (ECU) or any suitable generic electronic device, and
may involve, for instance, an active safety domain mod-
ule node and/or a main central node. According to an
alternative example, the node 107 may, as a complement
to being represented by e.g. one or several integrated
ECUs, be represented by a plug-in solution, for instance
a dongle. In that manner, an aftermarket solution may be
provided to any arbitrary vehicle suitable.
[0057] Those skilled in the art will also appreciate that
the driving environment determining unit 101, the driving
situation determining unit 102, the steering adjusting unit
103, and/or the optional alert initiating unit 104, may refer
to a combination of analog and digital circuits, and/or one
or more processors configured with software and/or
firmware, e.g. stored in a memory such as the memory
106, that when executed by the one or more processors
such as the processor 105 perform as will be described
in more detail below. One or more of these processors,
as well as the other digital hardware, may be included in
a single ASIC (Application-Specific Integrated Circuitry),
or several processors and various digital hardware may
be distributed among several separate components,
whether individually packaged or assembled into a SoC
(System-on-a-Chip).
[0058] Figure 4 is a flowchart depicting an exemplify-
ing method performed by an exemplifying lane shift indi-
cating system 1 according to embodiments of the disclo-
sure. The method in the lane shift indicating system 1 is,
as previously indicated, for indicating a potential lane shift
of a vehicle 2 supporting at least partly automated steer-
ing and at least partly automated vehicle speed control,
when the vehicle 2 is travelling along a first driving lane
31, 31’ of a road 3 further comprising at least a second
driving lane 32, 32’ separated from the first driving lane
31, 31’ by one or more lane markings 33.
[0059] The exemplifying method, which may be con-
tinuously repeated, comprises the following actions dis-
cussed with support from Figs. 1-3. The method may be
continuously and/or intermittently repeated as consid-
ered suitable for the implementation at hand. The actions
may be taken in any suitable order, and/or one or more
actions may even be performed simultaneously where
applicable. For instance, Actions 1003 and 1004 may be
performed essentially simultaneously, and/or in an alter-
nate order.

Action 1001

[0060] In Action 1001, the lane shift indicating system
1 determines a driving environment of the vehicle 2 at
the initial vehicle position 20, 20’. Correspondingly, the
driving environment determining unit 101 is adapted for
determining a driving environment of the vehicle 2 at the
initial vehicle position 20, 20’.
[0061] Thus, as shown with support from Figs. 1-3, the
driving conditions at least partly surrounding the vehicle
2 and which may have impact thereon are established
at an arbitrary current position 20, 20’ of the vehicle 2

-for instance with support from the one or more environ-
ment detecting sensor(s) 24.

Action 1002

[0062] In Action 1002, the lane shift indicating system
1 determines that the driving environment indicates that
the vehicle 2 is, or soon will be, in a driving situation
where a lane shift from the first driving lane 31, 31’ to the
second driving lane 32, 32’ is considered appropriate.
Correspondingly, the driving situation determining unit
102 is adapted for determining that the driving environ-
ment indicates that the vehicle 2 is, or soon will be, in a
driving situation where a lane shift from the first driving
lane 31, 31’ to the second driving lane 32, 32’ is consid-
ered appropriate.
[0063] Thus, as shown with support from Figs. 1-3,
there is established - for instance with support from so-
lutions commonly known in the art - that pertinent a de-
termined driving situation, a change of lanes from the
first 31, 31’ to the second 32, 32’ is - or is about to become
- suitable.
[0064] Optionally, the driving situation may comprise
the vehicle 2 approaching the slower vehicle 6 ahead,
which slower vehicle 6 for instance is positioned in the
first driving lane 31, 31’. Thus, as shown with support
from Figs. 1-2, the vehicle 2 may be subjected to an over-
taking situation, where the ego vehicle 2 overtaking the
slower vehicle 6 ahead is considered appropriate.
[0065] Alternatively, the driving situation may option-
ally comprise the vehicle 2 being approached by the fast-
er vehicle 7 from behind, which faster vehicle 7 for in-
stance is positioned in the first driving lane 31, 31’. Thus,
as shown with support from Figs. 1 and 3, the vehicle 2
may be subjected to a situation, where it is considered
appropriate for the ego vehicle 2 to change lanes from
the first 31, 31’ to the second driving lane 32, 32’, for
instance in order to enable the faster vehicle 7 to subse-
quently overtake the ego vehicle 2 in the first driving lane
31, 31’.

Action 1003

[0066] In Action 1003, the lane shift indicating system
1 adjusts the steering prior to a potential initiation of an
automated vehicle speed adjustment pertinent the deter-
mined driving situation, such that the vehicle 2 continues
its travel laterally closer to the one or more lane markings
33 along the first driving lane 31, 31’, as compared to the
initial vehicle position 20, 20’. Correspondingly, the steer-
ing adjusting unit 103 is adapted for adjusting the steering
prior to a potential initiation of an automated vehicle
speed adjustment pertinent the determined driving situ-
ation, such that the vehicle 2 continues its travel laterally
closer to the one or more lane markings 33 along the first
driving lane 31, 31’, as compared to the initial vehicle
position 20, 20’.
[0067] Thus, as shown with support from Figs. 1-3, the
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vehicle 2 is - even before being subjected to a possible
automated vehicle speed change which may be initiated
from the determined driving situation by the commonly
known automated vehicle speed control system 23 - po-
sitioned laterally nearer the one or more lane markings
33 as the vehicle 2 continues its driving in the first driving
lane 31, 31’, for instance with support from the automated
steering system 22. Accordingly, since the one or more
lane markings 33 borders to the second driving lane 32,
32’, and since the automated steering of the vehicle 2 is
adapted to place the vehicle 2 laterally closer to the one
or more lane markings 33 as the vehicle continues its
travel in the first driving lane 31, 31’, the continued lateral
position of the vehicle 2 nearer the one or more lane
markings 33 indicates in an intuitive manner to a potential
vehicle occupant e.g. a driver of the vehicle 2, and/or to
a potential vehicle occupant e.g. a driver of an adjacent
vehicle 6, 7, that the ego vehicle 2 is subjected to a driving
situation where a lane change from the first 31, 31’ to the
second driving lane 32, 32’ is considered suitable. Fur-
thermore, since the lateral adjustment of the vehicle 2
closer to the one or more lane markings 33 as suggested
by the inventive concept is initiated prior to a possible
automatic initiation of an automated vehicle speed re-
duction/increase which may be initiated due to the deter-
mined driving situation, a potential driver of the vehicle
2 and/or a potential driver of an adjacent vehicle 6, 7 to
whom a change of vehicle speed may be perceived as
annoying, may be encouraged and/or given a hint as to
the potential suitable lane shift even before the automat-
ed speed of the vehicle potentially is adjusted by the com-
monly known automated vehicle speed control system
23. Accordingly, by indicating to the potential driver of
the ego vehicle 2, and/or to a potential driver of an adja-
cent vehicle 6, 7, of a suitable lane change of the ego
vehicle 2 prior to the vehicle speed thereof being auto-
matically decreased or increased, a smoother lane
change, such as e.g. an overtaking, may be supported.
That is, the potential driver may - following been given
the hint of the suitable lane shift - initiate and/or carry out
himself the lane shift, and/or a driver of an adjacent ve-
hicle 6, 7 may facilitate said lane shift by making way.
[0068] Optionally, the one or more lane markings 33
may comprise visual lane markings. The lane shift indi-
cating system 1 may then adjust the steering prior to a
potential initiation of an automated vehicle speed adjust-
ment pertinent the determined driving situation, such that
the vehicle 2, 2’ continues its travel laterally closer to the
one or more visual lane markings 33 along the first driving
lane 31, 31’, as compared to the initial vehicle position
20, 20’. Correspondingly, the steering adjusting unit 103
may then be adapted for adjusting the steering prior to a
potential initiation of an automated vehicle speed adjust-
ment pertinent the determined driving situation, such that
the vehicle 2, 2’ continues its travel laterally closer to the
one or more visual lane markings 33 along the first driving
lane 31, 31’, as compared to the initial vehicle position
20, 20’.

[0069] Thus, as shown with support from Figs. 1-3, the
lane markings 33 are visually detectable directly or indi-
rectly by the lane shift indicating system 1, by the potential
one or more commonly known environment detecting
sensor 24, by a potential vehicle occupant e.g. a driver
of the ego vehicle 2, 2’, and/or by a potential vehicle oc-
cupant e.g. a driver of an adjacent vehicle 6, 7. Accord-
ingly, since the one or more visual lane markings 33 bor-
ders to the second driving lane 32, 32’, and since the
automated steering of the vehicle 2, 2’ is adapted to place
the vehicle 2, 2’ laterally closer to the one or more visual
lane markings 33 as the vehicle 2, 2’ continues its travel
in the first driving lane 31,31’, the continued lateral posi-
tion of the vehicle 2, 2’ nearer the one or more visual lane
markings 33 indicates in an intuitive manner to a potential
vehicle occupant of the vehicle 2, 2’, and/or to a potential
vehicle occupant of an adjacent vehicle 6, 7, that the
vehicle 2, 2’ is subjected to a driving situation where a
lane change from the first driving lane 31, 31’ to the sec-
ond driving lane 32, 32’ is considered suitable.
[0070] Optionally, the lane shift indicating system 1
may further adjust the steering prior to a potential initia-
tion of an automated vehicle speed adjustment pertinent
the determined driving situation, such that the vehicle 2
continues its travel with the lateral edge portion 28 of the
vehicle 2 being positioned a maximum lateral distance
d2, d2’ from the one or more lane markings 33 along the
first driving lane 31, 31’, which maximum lateral distance
d2, d2’ may be less than 20 percent, preferably may be
less than 10 percent and most preferred may be less
than 5 percent of the determined lateral width w of the
first driving lane 31, 31’. Correspondingly, the steering
adjusting unit 103 may further be adapted for adjusting
the steering prior to a potential initiation of an automated
vehicle speed adjustment pertinent the determined driv-
ing situation, such that the vehicle 2 continues its travel
with the lateral edge portion 28 of the vehicle 2 being
positioned a maximum lateral distance d2, d2’ from the
one or more lane markings 33 along the first driving lane
31, 31’, which maximum lateral distance d2, d2’ may be
less than 20 percent, preferably may be less than 10
percent and most preferred may be less than 5 percent
of the determined lateral width w of the first driving lane
31, 31’.
[0071] Thus, as shown with support from Figs. 1-3, by
a lateral edge portion 28 of the vehicle 2 being positioned
a maximum lateral distance d2, d2’ from the one or more
lane markings 33, lateral closeness of the vehicle 2 to
the one or more lane markings 33 is supported as the
vehicle 2 continues its travel in the first driving lane 31,
31’.
[0072] Moreover, optionally, the lane shift indicating
system 1 may further adjust the steering such that the
vehicle 2 continues its travel laterally closer to the one
or more lane markings 33 along the first driving lane 31,
31’, until it is determined that: the determined driving sit-
uation no longer applies; the lane shift is initiated; and/or
the adjusted steering is aborted by a potential vehicle
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occupant e.g. a driver of the vehicle 2. Correspondingly,
the steering adjusting unit 103 may further be adapted
for adjusting the steering of the vehicle 2 such that the
vehicle 2 continues its travel laterally closer to the one
or more lane markings 33 along the first driving lane 31,
31’, until it is determined that: the determined driving sit-
uation no longer applies; the lane shift is initiated; and/or
the adjusted steering is aborted by a vehicle occupant
e.g. a driver of the vehicle 2.
[0073] Thus, as shown with support from Figs. 1-3, the
adjusted steering placing the vehicle 2 laterally closer to
the one or more lane markings 33 may be maintained up
until it is determined that the driving situation has ceased
to exist, up until it is determined that a lane change from
the first 31, 31’ to the second driving lane 32, 32’ has
been started, and/or up until it is determined that a po-
tential vehicle occupant e.g. a driver does not intend to
initiate and/or carry out said lane shift.

Action 1004

[0074] In optional Action 1004, the lane shift indicating
system may initiate a haptic, visual and/or audible alert
within the vehicle 2, which alert is adapted to be noticed
by a potential vehicle occupant of the vehicle 2. Corre-
spondingly, the alert initiating unit 104 may be adapted
for initiating a haptic, visual and/or audible alert within
the vehicle 2, which alert is adapted to be noticed by a
vehicle occupant of the vehicle 2.
[0075] Thus, as shown with support from Figs. 1-3, in
addition to providing a hint of the suitable lane shift by
means of the adjusted steering nearer the one or more
lane markings 33, an additional indication of the suitable
lane shift may be provided by means of a haptic alert e.g.
provided with support from the one or more vibration gen-
erating device(s) 25, by means of a visual alert e.g. pro-
vided with support from the one or more display(s) 26,
and/or by means of an audible alert e.g. provided with
support from the one or more loud speaker(s) 27.

Action 1005

[0076] In optional Action 1005, the lane shift indicating
system 1 may further subsequently adjust the steering
such that the lane shift is initiated. Correspondingly, the
steering adjusting unit 103 may further be adapted for
subsequently adjusting the steering such that the lane
shift is initiated.
[0077] Thus, as shown with support from Figs. 1-3, the
lane shift indicating system 1 may - following upon the
steering adjustment of Action 1003 - subsequently addi-
tionally start the changing of lanes from the first driving
lane 31, 31’ to the second driving lane 32, 32’.
[0078] The person skilled in the art realizes that the
present disclosure by no means is limited to the preferred
embodiments described above. On the contrary, many
modifications and variations are possible within the
scope of the appended claims. It should furthermore be

noted that the drawings not necessarily are to scale and
the dimensions of certain features may have been exag-
gerated for the sake of clarity. Emphasis is instead placed
upon illustrating the principle of the embodiments herein.
Additionally, in the claims, the word "comprising" does
not exclude other elements or steps, and the indefinite
article "a" or "an" does not exclude a plurality.

Claims

1. A method performed by a lane shift indicating system
(1) for indicating a potential lane shift of a vehicle (2)
supporting at least partly automated steering and at
least partly automated vehicle speed control, when
said vehicle (2) is travelling along a first driving lane
(31, 31’) of a road (3) further comprising at least a
second driving lane (32, 32’) separated from said
first driving lane (31, 31’) by one or more lane mark-
ings (33), said method comprising:

determining (1001) a driving environment of
said vehicle (2) at an initial vehicle position (20,
20’);
determining (1002) that said driving environ-
ment indicates that said vehicle (2) is, or soon
will be, in a driving situation where a lane shift
from said first driving lane (31, 31’) to said sec-
ond driving lane (32, 32’) is considered appro-
priate; and
adjusting (1003) said steering prior to a poten-
tial initiation of an automated vehicle speed ad-
justment pertinent said determined driving situ-
ation, such that said vehicle (2) continues its
travel laterally closer to said one or more lane
markings (33) along said first driving lane (31,
31’), as compared to said initial vehicle position
(20, 20’).

2. The method according to claim 1, wherein said one
or more lane markings (33) comprise visual lane
markings, and wherein said adjusting (1003) com-
prises adjusting said steering prior to a potential in-
itiation of an automated vehicle speed adjustment
pertinent said determined driving situation, such that
said vehicle (2) continues its travel laterally closer to
said one or more visual lane markings (33) along
said first driving lane (31, 31’), as compared to said
initial vehicle position (20, 20’).

3. The method according to claim 1 or 2, wherein said
adjusting (1003) the steering further comprises ad-
justing said steering prior to a potential initiation of
an automated vehicle speed adjustment pertinent
said determined driving situation, such that said ve-
hicle (2) continues its travel with a lateral edge por-
tion (28) of said vehicle (2) being positioned a max-
imum lateral distance (d2, d2’) from said one or more
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lane markings (33) along said first driving lane (31,
31’), which maximum lateral distance (d2, d2’) may
be less than 20 percent, preferably may be less than
10 percent and most preferred may be less than 5
percent of a determined lateral width (w) of said first
driving lane (31, 31’).

4. The method according to any one of claims 1-3,
wherein said driving situation comprises:

- said vehicle (2) approaching a slower vehicle
(6) ahead; and/or
- said vehicle (2) being approached by a faster
vehicle (7) from behind.

5. The method according to any one of claims 1-4,
wherein said driving situation comprises:

- said vehicle (2) approaching a slower vehicle
(6) ahead in said first driving lane (31, 31’);
and/or
- said vehicle (2) being approached by a faster
vehicle (7) from behind in said first driving lane
(31, 31’).

6. The method according to any one of claims 1-5,
wherein said adjusting (1003) further comprises ad-
justing said steering such that said vehicle (2) con-
tinues its travel laterally closer to said one or more
lane markings (33) along said first driving lane (31,
31’), until it is determined that:

- said determined driving situation no longer ap-
plies;
- said lane shift is initiated; and/or
- said adjusted steering is aborted by a vehicle
occupant of said vehicle (2).

7. The method according to any one of claims 1-6, fur-
ther comprising:

initiating (1004) a haptic, visual and/or audible
alert within said vehicle (2), which alert is adapt-
ed to be noticed by a potential vehicle occupant
of said vehicle (2).

8. A lane shift indicating system (1) adapted for in-
dicating a potential lane shift of a vehicle (2) support-
ing at least partly automated steering and at least
partly automated vehicle speed control, when said
vehicle (2) is travelling along a first driving lane (31,
31’) of a road (3) further comprising at least a second
driving lane (32, 32’) separated from said first driving
lane (31, 31’) by one or more lane markings (33),
said lane shift indicating system (1) comprising:

a driving environment determining unit (101)
adapted for determining (1001) a driving envi-

ronment of said vehicle (2) at an initial vehicle
position (20, 20’);
a driving situation determining unit (102)
adapted for determining (1002) that said driv-
ing environment indicates that said vehicle (2)
is, or soon will be, in a driving situation where a
lane shift from said first driving lane (31, 31’) to
said second driving lane (32, 32’) is considered
appropriate; and
a steering adjusting unit (103) adapted for ad-
justing (1003) said steering prior to a potential
initiation of an automated vehicle speed adjust-
ment pertinent said determined driving situation,
such that said vehicle (2) continues its travel lat-
erally closer to said one or more lane markings
(33) along said first driving lane (31, 31’), as
compared to said initial vehicle position (20, 20’).

9. The lane shift indicating system (1) according to
claim 8, wherein said one or more lane markings (33)
comprise visual lane markings, and wherein said
steering adjusting unit (103) further is adapted for
adjusting said steering prior to a potential initiation
of an automated vehicle speed adjustment pertinent
said determined driving situation, such that said ve-
hicle (2) continues its travel laterally closer to said
one or more visual lane markings (33) along said
first driving lane (31, 31’), as compared to said initial
vehicle position (20, 20’).

10. The lane shift indicating system (1) according to
claim 8 or 9, wherein said steering adjusting unit
(103) further is adapted for adjusting said steering
prior to a potential initiation of an automated vehicle
speed adjustment pertinent said determined driving
situation, such that said vehicle (2) continues its trav-
el with a lateral edge portion (28) of said vehicle (28)
being positioned a maximum lateral distance (d2,
d2’) from said one or more lane markings (33) along
said first driving lane (31, 31’), which maximum lat-
eral distance (d2, d2’) may be less than 20 percent,
preferably may be less than 10 percent and most
preferred may be less than 5 percent of a determined
lateral width (w) of said first driving lane (31, 31’).

11. The lane shift indicating system (1) according to any
one of claims 8-10, wherein said driving situation
comprises:

- said vehicle (2) approaching a slower vehicle
(6) ahead; and/or
- said vehicle (2) being approached by a faster
vehicle (7) from behind.

12. The lane shift indicating system (1) according to any
one of claims 8-11, wherein said driving situation
comprises:
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- said vehicle (2) approaching a slower vehicle
(6) ahead in said first driving lane (31, 31’);
and/or
- said vehicle (2) being approached by a faster
vehicle (7) from behind in said first driving lane
(31, 31’).

13. The lane shift indicating system (1) according to any
one of claims 8-12, wherein said steering adjusting
unit (103) further is adapted for adjusting the steering
of said vehicle (2) such that the vehicle (2) continues
its travel laterally closer to said one or more lane
markings (33) along said first driving lane (31, 31’),
until it is determined that:

- said determined driving situation no longer ap-
plies;
- said lane shift is initiated; and/or
- said adjusted steering is aborted by a vehicle
occupant of said vehicle (2).

14. The lane shift indicating system (1) according to any
one of claims 8-13, further comprising:

an alert initiating unit (104) adapted for initi-
ating a haptic, visual and/or audible alert within
said vehicle (2), which alert is adapted to be no-
ticed by a vehicle occupant of said vehicle (2).

15. A vehicle (2) comprising at least a portion of the lane
shift indicating system (1) according to any one of
claims 8-14, an at least partly automated steering
system (22) and an at least partly automated vehicle
speed control system (23).
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