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Apparatus and Method for Use with a Vehicle

TECHNICAL FIELD
Aspects of the invention relate to a system, to a vehicle, to a method, and to

computer software.

BACKGROUND

Driver assistance systems are being provided with increasing numbers of features.
However, it may be desired to only make such features selectively available. Thatis,
to only make features of driver assistance systems available at certain times. In
particular, although not exclusively, it may be desired to make remotely accessible
features of the driver assistance system available only at certain times. The remotely
accessible features may include features which control one or more functions such

as steering, acceleration and braking of the vehicle.

It is an object of embodiments of the invention to at least mitigate one or more of the

problems of the prior art.

SUMMARY OF THE INVENTION

According to aspects of the present invention, there is provided a driver assistance
system, a vehicle, a method and computer software as set forth in the appended

claims.

According to an aspect of the present invention, there is provided a driver assistance
system for a vehicle, the system comprising one or more controllers, the driver
assistance system configured to receive location information indicative of a location
of the vehicle, receive data indicative of one or more visible characteristics in an
environment of the vehicle, determine, in dependence on one or more visible
characteristics in the environment of the vehicle, determine, in dependence on the
location information and the visible characteristics, an availability of a feature of the
vehicle, and output a signal indicative of the availability of the remotely accessible
feature. Advantageously, the feature of the vehicle is determined to be available in
appropriate conditions. The feature may be a remotely available feature.

Advantageously, the remotely available feature is only available when appropriate.
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According to another aspect of the present invention, there is provided a driver
assistance system for a vehicle, the system comprising one or more controllers, the
driver assistance system configured to receive location information indicative of a
location of the vehicle, determine, in dependence on image data received from one
or more imaging devices associated with the vehicle, one or more visible
characteristics in an environment of the vehicle, determine, in dependence on the
location information and the visible characteristics, an availability of a remotely
accessible feature of the vehicle and output a signal indicative of the availability of
the remotely accessible feature. Advantageously, the remotely accessible feature of

the vehicle is determined to be available in appropriate conditions.

The one or more controllers optionally comprise an electrical input for receiving an
electrical signal indicative of the location information, an electrical input for receiving
an electrical signal indicative of the image data from the one or more imaging
devices, an electrical output for outputting an electrical signal indicative of the
availability of the remotely accessible feature and one or more electronic processors
for operatively executing computer-readable instructions to determine the availability

of the remotely accessible feature of the vehicle.

The one or more visible characteristics may comprise roadway demarcation
markings in the environment of the vehicle. Advantageously the availability of the
remotely accessible feature is determined in dependence on a presence of the
roadway demarcation markings in the environment of the vehicle. The availability

may be determined in an absence of the roadway demarcation markings.

The roadway demarcation markings may comprises lane demarcation markings.
Advantageously, the remotely accessible feature may be determined to be available
in dependence on the presence of lane demarcation markings indicative of the

location of the vehicle being a public roadway.

Optionally the one or more visible characteristics comprise parking demarcation
markings. Advantageously, the remotely accessible feature may be determined to be
available in dependence on the presence of parking demarcation markings indicative

of the location of the vehicle being a public parking area.
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The parking demarcation markings may comprise markings indicative of one or both

of parking bays or no-parking areas.

The visible characteristics may comprise roadway signage. Advantageously, the
remotely accessible feature may be determined to be available in dependence on the
presence of roadway signage indicative of the location of the vehicle being a public

roadway or accessible area.

The one or more visible characteristics comprise roadway demarcation markings in
the environment of the vehicle, roadway signage and parking demarcation markings.
Advantageously the availability of the remotely accessible feature is determined in
dependence on a presence of the roadway demarcation markings, roadway signage
and parking demarcation markings in the environment of the vehicle. The availability

may be determined in an absence of the aforementioned features.

The remotely accessible feature of the vehicle is optionally determined to be
available when the visible information is indicative of the vehicle being off-road.
Advantageously the remotely accessible feature is only available when off-road.
Advantageously the remotely accessible feature is only available when not in a public

location.

The visible information may be indicative of the vehicle being off-road in an absence
of roadway demarcation markings in the environment of the vehicle. Advantageously

the remotely accessible feature is only available when not on a public roadway.

The visible information may be indicative of the vehicle being off-road in an absence
of roadway signage. Advantageously the remotely accessible feature is only

available when not on a public roadway.

Optionally the determination of the availability of the remotely accessible feature
comprises interpreting the roadway signage. The interpreting may be to determine
whether the signage is indicative of the vehicle being off-road. Advantageously an
interpreted meaning of the roadway signage may be used to determine whether the

remotely accessible feature is available.

The remotely accessible feature of the vehicle may be determined to be available

when the location of vehicle is not within a predetermined distance of a road
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associated with one or more predetermined road classifications. Advantageously it is

ensured that the vehicle is not present on or adjacent to the roadway.

Optionally, determining the availability of the remotely accessible feature of the
vehicle comprises determining, with respect to digital map data, whether the location
of the vehicle corresponds to an off-road location. Advantageously the digital map

data is conveniently used to determine if the location of the vehicle is off-road.

Optionally, determining the availability of the remotely accessible feature may be
performed using only the digital map data i.e. without the visible characteristics.
Advantageously it may only be necessary to use the digital map data to determine

the availability.

Determining the availability of the remotely accessible feature of the vehicle
optionally comprises determining whether the location of the vehicle corresponds to
an off-road location in dependence on the visible characteristics. The visible
characteristics may be used if it is not determined that the location of the vehicle
corresponds to an off-road location in dependence on the digital map data.
Advantageously the visible characteristic may improve a reliability of the

determination of the availability of the remotely accessible feature.

The remotely accessible feature may allow a user to control one or both of an
acceleration and a steering of the vehicle via a remote device. Advantageously, a
feature controlling the vehicle’s acceleration and steering may be controlled in

dependence on the determined availability.

Determining the availability of the remotely accessible feature of the vehicle may
comprise determining the availability in dependence on the vehicle being subject to
one or more external conditions, such as surface conditions or weather conditions.
Advantageously the remotely accessible feature is only determined to be available in

appropriate external conditions.

Optionally, determining the availability of the remotely accessible feature of the
vehicle comprises determining the availability in dependence on a status of one or
more vehicle systems. The systems may relate to a vehicle powertrain or vehicle
suspension. Advantageously the remotely accessible feature is only determined to

be available when the status of the one or more vehicle systems is appropriate.
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The one or more vehicle systems may one or both of a terrain response system and
a suspension system of the vehicle. Advantageously the status is determined in

dependence on the environment of the vehicle.

According to a further aspect of the present invention, there is provided a vehicle

comprising the system described above.

According to a still further aspect of the present invention, there is provided a method
of determining an availability of a remotely accessible feature of a vehicle, the
method comprising receiving location information indicative of a location of the
vehicle, determining, in dependence on image data received from one or more
imaging devices associated with the vehicle, one or more visible characteristics in an
environment of the vehicle, determining, in dependence on the location information
and the visible characteristics, an availability of a remotely accessible feature of the
vehicle and outputting a signal indicative of the availability of the remotely accessible

feature.

The one or more visible characteristics optionally comprise roadway demarcation

markings in the environment of the vehicle.

The one or more visible characteristics optionally comprise parking demarcation

markings.

The one or more visible characteristics optionally comprise roadway signage.

According to yet further aspect of the present invention, there is provided computer
software which, when executed by a computer, is arranged to perform a method as
described above. The computer software may be tangibly stored on a computer

readable medium.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the invention will now be described by way of example only, with

reference to the accompanying figures, in which:

Figure 1 is a schematic illustration of a driver assistance system for a vehicle

according to an embodiment of the invention;
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Figure 2 is a schematic illustration of a vehicle according to an embodiment of the

invention;

Figure 3 shows a method according to an embodiment of the invention;

Figure 4 shows a method according to another embodiment of the invention; and

Figure 5 illustrates a vehicle according to an embodiment of the invention.

DETAILED DESCRIPTION

Figure 1 illustrates a driver assistance system (DAS) 100 for a vehicle according to
an embodiment of the invention. The DAS 100 comprises one or more electrical
controllers 110. Each electrical controller may be operative to execute computer-
readable instructions to, at least partly, perform a method according to an
embodiment of the invention. The DAS 100 illustrated in Figure 1 comprises one

controller 110 with it being appreciated that this is merely illustrative.

The controller 110 comprises in some embodiments one or more electronic
processors 112. The one or more processors 112 may operatively execute
computer-readable instructions which may be stored in a storage device 114 which
may be in the form of one or more memory devices 114. The one or more memory
devices 114 may store the computer readable instructions therein representing a
method according to an embodiment of the invention as will be explained. The
storage device 114 may also store digital map data which may be used by the
processor 112 to determine a location of the vehicle with respect to geographical
features identified in the map data. The geographical features may comprise
navigable areas such as roads, car parks etc. It will be appreciated that in some
embodiments the map data may be provided from a remote computing device and
only temporarily stored in the storage device 114 such as in the form of map tiles

relating to a geographic location of the vehicle and one or more surrounding areas.

The DAS 100 comprises a location determination means 120. The location
determination means 120 may be a location determining device 120 for providing a
location signal 125 indicative of a geographic location of the vehicle. The location

determination means 120 may be arranged to receive one or more wireless signals
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to determine the geographic location of the vehicle in dependence thereon. The
wireless signals may be one or both of wireless communication signals, such as WiFi
or signals from a cellular telecommunications network, and wireless navigation
signals such as GPS, GLONASS or Galileo navigation signals. The location signal
125 is provided to an input means 116 of the controller 110. The input means 116
may be an electrical input of the controller 110 for receiving an electrical signal

representative of the geographic location of the vehicle.

The DAS 100 comprises an imaging means 130 in the form of an imaging system
130 for providing image data 135 to the DAS 100, in particular to an input means 118
of the controller 110. The input means 118 may be an electrical input of the controller
110 for receiving an electrical signal representative of the image data 135. The
imaging system comprises one or more imaging devices for generating the image
data 135 representative of an environment of the vehicle. Each imaging device may

be, for example, a camera.

The imaging system 130 may comprise a plurality of different types of imaging
device. In some embodiments, the imaging system 130 comprises a first imaging
sub-system 132 and a second imaging sub-system 134. Each sub-system 132, 134
may be arranged to provide image data relating to a specific region of the vehicle or
image data from respective, different, types of imaging devices. In one embodiment
the first imaging sub-system is a forward imaging system 132 of the vehicle. The
forward imaging system 132 may comprise a stereoscopic imaging device for
providing image data from which a range of an object may be determined,
alternatively the range may be determined by a processor associated with one
imaging device where the processor uses a plurality of frames of image data to
determine the range of the object, such as from a change in viewing angle of the
object in the plurality of frames. The second imaging sub-system 134 is a surround
or partial-surround imaging system 134 for providing image data at least from around
a portion of the vehicle or from a plurality of different viewpoints distributed around

the vehicle.

An example second imaging system 134 is illustrated in Figure 2. Figure 2
schematically illustrates a vehicle 200 in plan view. The vehicle comprises a plurality
of imaging devices 132, 134-1, 134-2, 134-3, 134-4 distributed there-around. Whilst
Figure 2 illustrates five imaging devices 132, 134-1, 134-2, 134-3, 134-4, it will be

appreciated that this is merely illustrative and that other numbers of imaging devices
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may be used. The imaging device 132 is a forward imaging device to view a forward
region of the vehicle 200 as described above. Imaging devices 134-1, 134-2, 134-3,
134-4 are distributed around a periphery of the vehicle to provide surround image
data of the vehicle 200.

The controller 110 comprises an output means 119 for outputting an availability
signal 140 indicative of an availability of a feature of the vehicle. The availability
signal 140 may be indicative, in some embodiments, of the availability of a remotely
accessible feature of the vehicle. The remotely accessible feature is a feature of the
vehicle which is accessible i.e. can be activated and/or deactivated by a user remote
from the vehicle, such as by operation of a remote device i.e. a portable or mobile
device such as a handheld telecommunications device equipped with appropriate
software, or a dedicated portable device with a capability of wirelessly

communicating with the vehicle to access or control the remote feature.

The remotely accessible feature may allow a user to control one or both of an
acceleration and a steering of the vehicle via the remote device. For example, the
user may remotely control or remotely drive the device via the remote device. |n the
case that the user is able to remotely drive the vehicle it may be desirable for such a

feature to only be available in particular circumstances, as will be explained.

The availability signal 140 may be provided to a controller or module of the vehicle
responsible for the remotely accessible feature such that the feature is only available

in dependence on the availability signal 140.

Figure 3 illustrates a method 300 according to an embodiment of the invention. The
method 300 is a method of determining an availability of a feature of a vehicle, such
as the vehicle 200. The feature may be a remotely accessible of the vehicle 200.
The method 300 may be performed by a driver assistance system such as the
system 100 illustrated in Figures 1 and 2 and described above. In particular, an
embodiment of the method 300 may be represented by computer-readable
instructions stored in the storage device 114 and performed by the processor 112 of

the controller 110.

The method 300 comprises a step 310 of receiving the location signal 125 providing
location information or data 125 indicative of the location of the vehicle 200. The

location signal 125 may be received at the input 116 of the controller 110. Step 310
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may comprise the location determining device 120 receiving wireless signals and
determining the geographic location of the vehicle in dependence thereon. For
example, the location determining device 120 may receive GPS signals and
decoding said signals to determine the geographic location of the vehicle 200 such
as in the form of a longitude and latitude of the vehicle 200. The location determining
device 120 may also receive, for example, WiFi signals which may be used to
determine the location of the vehicle in conjunction with data indicative of the
identities and geographic locations of WiFi hotspots, with it being appreciated that
signals of other communication protocols and communication technologies may be
used. The location signal is output by the location determining device 120 to the

controller 100.

The method comprises a step 320 of receiving image data 135. The image data 135
is provided by the imaging system 130 as described above. The image data 135 is

received at the input 118 of the controller 110.

The method comprises a step 330 of determining one or more visible characteristics
in an environment of the vehicle 200. The visible characteristics in the environment
of the vehicle 200 may be determined in dependence on the image data 135
received from the one or more imaging devices 132, 134 associated with the vehicle
200.

The visible characteristics may comprise roadway demarcation markings. By
roadway demarcation markings it is meant features of a surface providing an
indication to users of the roadway. By roadway it is meant any region intended to be
used by vehicles including, but not restricted to, roads, car parks, and other vehicle-
navigable areas. The roadway demarcation information may comprise lane
demarcation markings indicative of one or more driving lanes of the roadway. The
roadway demarcation markings may be linear markings at a side of a roadway or
dividing adjacent lanes such as dividing lanes for driving in opposed or parallel
directions. The one or more visible characteristics may comprise parking
demarcation markings indicative of one or both of no parking areas or locations
intended for vehicle parking. The demarcation markings for a no parking area may
comprise, for example, hatching or striped markings indicating the areas not intended
for vehicle parking. The parking demarcation markings indicative of vehicle parking

may be markings indicative of parking bays for vehicles.
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The visible characteristics may comprise roadway signage. By roadway signage it is
meant signage intended to be visible to occupants of a vehicle to visually provide
information to those occupants, such as a driver of the vehicle. The signage may
provide information associated with a roadway, such as speed limit or other
information, direction or navigation signs or signs providing other information to

vehicle occupants.

Step 330 comprises the one or more visible characteristics in the environment of the
vehicle 200 being identified which may be performed by the processor 120 executing
one or more image recognition algorithms to detect the visible characteristics, such
as surface markings e.g. lines, hatching etc, and signage in the image data 135
provided from the imaging system 130. In some embodiments, the roadway signage
may be interpreted, for example by comparing symbols against a library of symbols
and determining a meaning of any text present on the sign. Advantageously the
interpretation allows the meaning of the sign to be utilized in determining the

availability i.e. to determine whether the vehicle is in a public location or off-road

The method 300 comprises a step 340 of outputting the availability signal 140
indicative of the availability of the feature of the vehicle. The outputting of the
availability signal may be performed in dependence on the one or more visible
characteristics identified in step 340. For example, the availability signal may be
output in dependence on one or more of the determined geographic location of the
vehicle 200, and/or the presence of one or more of roadway demarcation markings,
roadway signage and parking demarcation markings in the environment of the
vehicle 200. In some embodiments, the controller 110 is arranged to output the
availability signal 140 in dependence of the location of the vehicle 200 not
corresponding to a location intended for public vehicular navigation, such as a road,
and the absence of one or more of roadway demarcation markings, roadway signage
and parking demarcation markings in the environment of the vehicle 200, these being
indicative of the vehicle 200 being in a non-public or private location or a location
where it is not intended for public to access, such as a driveway, field etc. Thus it
can be appreciated that step 340 comprises a process of determining whether to
output the availability signal 140. The determination may be made in dependence on
one or both of the geographic location of the vehicle and the visible characteristics of

the environment of the vehicle 200, as will be explained.

10
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Figure 4 illustrates a further method 400 according to an embodiment of the
invention. The method 340 is another method of determining an availability of a
feature of a vehicle, such as the vehicle 200. The feature may be a remotely
accessible of the vehicle 200. The method 400 may be performed by a driver
assistance system such as the system 100 illustrated in Figures 1 and 2 and
described above. In particular, an embodiment of the method 400 may be
represented by computer-readable instructions stored in the storage device 114 and

performed by the processor 112 of the controller 110.

The method 400 may be performed as part of step 340 of the method 300 illustrated
in Figure 3 and described above. In particular, the method 400 performs the
determination of whether to output the availability signal 140 according to some

embodiments of the invention.

In step 410 of the method 400 the location of the vehicle 200 is compared against the
digital map data to determine whether the location of the vehicle 200 corresponds to
an off-road location. By off-road location, it is meant that the location of the vehicle
does not correspond to on, or in some embodiments, within a predetermined
distance of a location corresponding to a roadway, such as 5m, 10m or 25m although
other distances can be utilised. In some embodiments, the location of the vehicle
200 is compared against the map data to determine whether the location of vehicle
does not correspond to, or is not within a predetermined distance of, a road
associated with one or more predetermined road classifications. The one or more
predetermined road classifications may correspond to those of public roads i.e. so
that the vehicle may be present on a road having a classification associated with a

private road or driveway.

It will be appreciated that it is not necessary for the vehicle to be on an unpaved or
un-metalled surface to be considered off-road. Step 410 may also compare the
location of the other vehicle against other types of location defined in the map data
which correspond to publicly accessible locations, such as car parks etc. In some
embodiments, although not illustrated in Figure 2, the availability signal 140 may be
output in dependence only on the location of the vehicle 200 being determined to be

off-road.

In the illustrated embodiment, if the location of the vehicle 200 is determined in step

410 to correspond to an off-road location, then the method moves to step 420.

11
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However if the location of the vehicle 200 is determined to correspond to a roadway
or other publicly accessible area in step 410 the method may end i.e. the availability

signal 140 is not output, such that the feature of the vehicle 200 Is not available.

In step 430 it is determined whether the vehicle is off-road in dependence on the one
or more visible characteristics identified in step 340 of the method 300. In some
embodiments, it is determined in step 430 whether one or more of roadway
demarcation markings, roadway signage and parking demarcation markings are

present in the environment of the vehicle 200 using image data 135.

In some embodiments of step 430 it is determined, in dependence on the image
data, whether the environment of the vehicle 200 is absent of visual indications of the
vehicle 200 being in a publicly accessible location. Said determination may be
performed by the environment being absent two or more, or all of roadway
demarcation markings, roadway signage and parking demarcation markings.
Advantageously, the absence of at least two and in some embodiments all three of
these features provides increased confidence of the vehicle 200 being in a non-public
location i.e. off-road. In some embodiments, the availability signal 140 may be output
when it is determined that the environment of the vehicle 200 is absent of visual
indications of the vehicle 200 being in a publicly accessible location. However, as
illustrated in Figure 4, the illustrated embodiment of the method 400 moves to step
440 where a further determination is made in dependence on one or more external

conditions.

In step 440, in some embodiments of the method 400, it is determined whether the
availability signal 140 is output in dependence on the one or more external
conditions. The one or more external conditions comprise one or both of a condition
of a surface on which the vehicle 200 is currently, or has recently in case the vehicle
is stationary, driving. The one or more external conditions may relate to one or more
of a level of grip and a level of undulation of the surface. The level of grip may be
determined by a level of slippage (wheelspin) of one or more of the vehicle’s wheels.
In some embodiments, the vehicle 200 comprises a terrain response (TR) system
which operatively determines a coefficient of grip of the surface and adapts one or
more aspects of the vehicle’s powertrain to the surface, such as a traction control
system of the vehicle. If the surface is determined to be a low-grip surface i.e. having
a coefficient of grip less than a predetermined level, then the availability signal 140

may be determined not to be available, thus inhibiting the remote feature. Similarly,

12
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the undulation of the surface may be determined with respect to a suspension
system of the vehicle 200 i.e. measuring an axle articulation or amount of movement
exhibited by the suspension system of the vehicle to provide an indication of the

undulation of the surface.

In some embodiments, the one or more external conditions may include weather
conditions. For example, the availability signal may only be determined to be
available in step 440 if the vehicle 200 is subject to good weather. Good weather
may include an absence of rain, ice (above a predetermined temperature) etc. If the
determination is positive in step 440 i.e. that the availability signal is to be output, the

method moves to step 450 where the availability signal 140 is output.

The availability signal 140 is output by the output means 119 of the controller 110.
The availability signal 140 may be output onto a communication bus of the vehicle
200 for receipt by other systems of the vehicle. In response to receiving a request
from the user, such as via a remote device wirelessly communicating with the vehicle
200, to access the remote feature when the availability signal 140 is indicative of the
feature being available, the remote feature may be provided. The feature may allow
the user to remotely drive the vehicle i.e. by controlling one or more of acceleration or

movement of the vehicle and steering of the vehicle 200.

Figure 5 illustrates a vehicle 500 according to an embodiment of the invention. The
vehicle 500 may comprise a system according to an embodiment of the invention,
such as the system 100 illustrated in Figure 1. The vehicle 500 may perform a
method according to an embodiment of the invention such as illustrated in Figures 1
and 2. The vehicle 500 is a land-going wheeled vehicle 500 which may be powered

by one or both of an internal combustion engine and one or more electric machines.

It can be appreciated that embodiments of the present invention determine an
availability of a feature of a vehicle to advantageously only make the feature

available in appropriate circumstances.

It will be appreciated that embodiments of the present invention can be realised in
the form of hardware, software or a combination of hardware and software. Any such
software may be stored in the form of volatile or non-volatile storage such as, for
example, a storage device like a ROM, whether erasable or rewritable or not, or in

the form of memory such as, for example, RAM, memory chips, device or integrated
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circuits or on an optically or magnetically readable medium such as, for example, a
CD, DVD, magnetic disk or magnetic tape. It will be appreciated that the storage
devices and storage media are embodiments of machine-readable storage that are
suitable for storing a program or programs that, when executed, implement
embodiments of the present invention. Accordingly, embodiments provide a program
comprising code for implementing a system or method as claimed in any preceding
claim and a machine readable storage storing such a program. Still further,
embodiments of the present invention may be conveyed electronically via any
medium such as a communication signal carried over a wired or wireless connection

and embodiments suitably encompass the same.

All of the features disclosed in this specification (including any accompanying claims,
abstract and drawings), and/or all of the steps of any method or process so
disclosed, may be combined in any combination, except combinations where at least

some of such features and/or steps are mutually exclusive.

Each feature disclosed in this specification (including any accompanying claims,
abstract and drawings), may be replaced by alternative features serving the same,
equivalent or similar purpose, unless expressly stated otherwise. Thus, unless
expressly stated otherwise, each feature disclosed is one example only of a generic

series of equivalent or similar features.

The invention is not restricted to the details of any foregoing embodiments. The
invention extends to any novel one, or any novel combination, of the features
disclosed in this specification (including any accompanying claims, abstract and
drawings), or to any novel one, or any novel combination, of the steps of any method
or process so disclosed. The claims should not be construed to cover merely the
foregoing embodiments, but also any embodiments which fall within the scope of the

claims.
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1.

CLAIMS

A driver assistance system for a vehicle, the system comprising one or more

controllers, the driver assistance system configured to:

receive location information indicative of a location of the vehicle;

determine, in dependence on image data received from one or more
imaging devices associated with the vehicle, one or more Vvisible

characteristics in an environment of the vehicle;

determine, in dependence on the location information and the visible
characteristics, an availability of a remotely accessible feature of the vehicle;

and

output a signal indicative of the availability of the remotely accessible

feature.

The system of claim 1, wherein the one or more visible characteristics
comprise roadway demarcation markings in the environment of the vehicle,
and optionally wherein the roadway demarcation markings comprises lane

demarcation markings.

The system of any preceding claim, wherein the one or more visible
characteristics comprise parking demarcation markings, and optionally
wherein the parking demarcation markings comprise markings indicative of

one or both of parking bays or no-parking areas.

The system of any preceding claim, wherein the visible characteristics

comprise roadway signage.

The system of claim 1, wherein the one or more visible characteristics

comprise:

roadway demarcation markings in the environment of the vehicle;

roadway signage; and
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10.

11.

12.

parking demarcation markings.

The system of any preceding claim, wherein the remotely accessible feature
of the vehicle is determined to be available when the visible information is

indicative of the vehicle being off-road.

The system of claim 6 when dependent through claim 2, wherein the visible
information is indicative of the vehicle being off-road in an absence of
roadway demarcation markings in the environment of the vehicle and/or in an

absence of roadway signage.

The system of claim 6 when dependent through claim 4, wherein the
determination of the availability of the remotely accessible feature comprises
interpreting the roadway signage to determine whether the signage is

indicative of the vehicle being off-road.

The system of any preceding claim, wherein the remotely accessible feature
of the vehicle is determined to be available when the location of vehicle is not
within a predetermined distance of a road associated with one or more

predetermined road classifications.

The system of any preceding claim, wherein the determining the availability of
the remotely accessible feature of the vehicle comprises determining, with
respect to digital map data, whether the location of the vehicle corresponds to
an off-road location optionally wherein the determining the availability of the
remotely accessible feature of the vehicle comprises determining whether the
location of the vehicle corresponds to an off-road location in dependence on
the visible characteristics if it is not determined that the location of the vehicle

corresponds to an off-road location in dependence on the digital map data.

The system of any preceding claim, wherein the remotely accessible feature
allows a user to control one or both of an acceleration and a steering of the

vehicle via a remote device.

The system of any preceding claim, wherein the determining the availability of
the remotely accessible feature of the vehicle comprises determining the
availability in dependence on the vehicle being subject to one or more

weather conditions and/or a status of one or more vehicle systems and
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13.

14.

15.

optionally wherein the one or more vehicle systems comprise one or both of a

terrain response system and a suspension system of the vehicle.

A vehicle comprising the system of any preceding claim.

A method of determining an availability of a remotely accessible feature of a

vehicle, the method comprising:

receiving location information indicative of a location of the vehicle;

determining, in dependence on image data received from one or more
imaging devices associated with the vehicle, one or more Vvisible

characteristics in an environment of the vehicle;
determining, in dependence on the location information and the visible
characteristics, an availability of a remotely accessible feature of the vehicle;

and

outputting a signal indicative of the availability of the remotely

accessible feature.

Computer software which, when executed by a computer, is arranged to

perform a method according to claim 14.

17



WO 2020/225341 PCT/EP2020/062655

1/5
120
100

110 125

112

<4+——140— 119 116

114

118

135

132 130 134

Fig. 1



WO 2020/225341

PCT/EP2020/062655

2/5

134-1 132 134-2
200

134-3 134-4

Fig. 2



WO 2020/225341

3/5

Receive Location
Information

l

Receive Image Data

l

Determine visible
features

Output feature
availability signal

End

Fig. 3

310

320

330

340

PCT/EP2020/062655



WO 2020/225341

400

PCT/EP2020/062655
4/5
410
Location off-road?
Yes
420
Determine visible /
features
430 440

External
conditions
acceptable

eatures indicate
off road?

Yes

Yes 450
Yes Output remote
feature availability
signal
End

Fig. 4



WO 2020/225341 PCT/EP2020/062655
5/5

Fig. 5



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2020/062655
A. CLASSIFICATION OF SUBJECT MATTER
INV. GO8G1/0962 GO5D1/00 GO6K9/00 B6OW50/14 B6OW50/12
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

GO8G GO5SD GO6K B6OW

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2018/339703 Al (NIX AXEL [US]) 1-3,6,
29 November 2018 (2018-11-29) 9-15
Y paragraphs [0001], [0012], [0016], 4,5,7,8
[0017], [0029], [0031], [0036],
[0039], [0041], [0042], [0046],
[0052], [0055], [0056]
paragraphs [0061], [0064], [0065],
[0082]
figures 1, 2, 5, 9
X US 2018/334136 Al (CHASTON KEITH N [US] ET 1,12-15
AL) 22 November 2018 (2018-11-22)
A paragraphs [0007], [0008], [0024], 2-11
[0042], [0061], [0062], [0091],
[0092], [0123], [0125], [0127]
figures 1,3,7,9
_/ -

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

18 August 2020

Date of mailing of the international search report

24/08/2020

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Roxer, Adam

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

[JP]) 16 October 2003 (2003-10-16)
paragraphs [0001], [0005], [0013] -
[0026], [0091], [0102]

PCT/EP2020/062655
C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2008/117079 Al (HASSAN HASIB [US]) 1,11-15
22 May 2008 (2008-05-22)
A paragraphs [0025] - [0027], [0029], 2-10
[0036]
figures 1, 2
Y EP 1 674 826 Al (AISIN AW CO [JP]; TOYOTA 4,5,8
MOTOR CO LTD [JP])
28 June 2006 (2006-06-28)
A paragraphs [0007], [0024] - [0026], 1-3,6,7,
[0048] 9-15
figure 7
Y US 2015/169967 Al (NAKAMURA KATSUYUKI [JP] 7
ET AL) 18 June 2015 (2015-06-18)
A paragraphs [0002], [0023], [0031], 1-6,8-15
[0034], [0035], [0040], [0074],
[0081], [0083]
figures 1-4, 6
A EP 1 855 922 Al (TOYOTA MOTOR CO LTD [JP]) 1-15
21 November 2007 (2007-11-21)
paragraphs [0001], [0016], [0018],
[0020] - [0022], [0043]
figures 1, 5, 7
A US 2003/193390 Al (MURAMATSU TOSHIHIKO 1-15

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2020/062655
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2018339703 Al 29-11-2018 NONE

US 2018334136 Al 22-11-2018 CA 2980355 Al 17-11-2018
CN 108953027 A 07-12-2018
DE 102018205743 Al 22-11-2018
RU 2017133950 A 01-04-2019
US 2018334136 Al 22-11-2018

US 2008117079 Al 22-05-2008  NONE

EP 1674826 Al 28-06-2006 CN 1854685 A 01-11-2006
EP 1674826 Al 28-06-2006
JP 2006177862 A 06-07-2006
KR 20060073499 A 28-06-2006
US 2006293843 Al 28-12-2006

US 2015169967 Al 18-06-2015 JP 6133861 B2 31-05-2017
JP W02014007286 Al 02-06-2016
US 2015169967 Al 18-06-2015
WO 2014007286 Al 09-01-2014

EP 1855922 Al 21-11-2007 CN 101128345 A 20-02-2008
CN 102390348 A 28-03-2012
EP 1855922 Al 21-11-2007
JP 4403985 B2 27-01-2010
JP 2006231964 A 07-09-2006
US 2008103640 Al 01-05-2008
WO 2006090562 Al 31-08-2006

US 2003193390 Al 16-10-2003 JP 3873799 B2 24-01-2007
JP 2003304339 A 24-10-2003
US 2003193390 Al 16-10-2003

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - wo-search-report
	Page 26 - wo-search-report
	Page 27 - wo-search-report

