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METHOD AND SYSTEM FOR MANAGING
INFOTAINMENT FUNCTIONALITY

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims foreign priority benefits
under 35 U.S.C. §119(a)-(d) to European patent application
number EP 13175069.7 filed Jul. 4, 2013, which is incorpo-
rated herein by reference in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to an infotainment
management system and a method performed therein for
managing infotainment functionality of an infotainment sys-
tem of a vehicle to which a nomadic device is connected.

BACKGROUND

[0003] The use of infotainment systems in vehicles and
functionality development related thereto have increased rap-
idly in the last few years. An infotainment system is com-
monly known to refer to hardware/software products and
systems which are built into, or can be added to vehicles, in
order to enhance the vehicle occupant experience when it
comes to providing audio and visual entertainment, as well as
automotive navigation systems. This includes for instance
playing media such as CDs, DVDs, and TV, as well as the
incorporation of video game consoles into the vehicle. Info-
tainment systems of today are known to comprise one or
several touch sensitive displays, also referred to as a touch
screen, well known in the art. The touch sensitive displays are
commonly utilized to display e.g. graphic, video, digital
images, animations and text, and further utilized to display
e.g. virtual buttons, menus, and other user-interface objects to
thereby provide a user interface through which a vehicle
occupant may interact with the infotainment system. The
vehicle occupant may e.g. interact with the infotainment sys-
tem by contacting the touch screen at locations corresponding
to user-interface objects with which he or she wishes to inter-
act.

[0004] On the other end, the use of handheld devices such
as smart phones has increased rapidly in the last few years.
Smart phones, for instance, may download various applica-
tion programs (“applications”, “apps”) that operate on the
phone. A user can utilize a user-interface of the phone to
control the application and/or utilize the application in some
way, such as watching the visual display or listening to the
audio output.

[0005] Not surprisingly, extending applications from a
handheld device to the vehicle has become a popular feature
offered by various service providers and vehicle manufactur-
ers. A handheld device connected to a vehicle is commonly
referred to as a nomadic device, and include all types of
information and communication as well as entertainment
devices that can be brought into the vehicle by the driver to be
used while driving. Current examples are mobile phones,
portable computers, Pocket PCs, PDAs, mobile navigation
devices, iPods, DVD Players and multi-functional smart
phones. Examples of extending applications from a nomadic
device to the vehicle include the connection of MP3 players,
iPods being connected via USB connections, and mobile
phones such as smart phones being connected via e.g. wire-
less connections. All of these provide methods to bring con-
tent to and from the vehicle and allow a vehicle occupant to
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have some connectivity with the vehicle. As a result, the
vehicle occupant can take advantage of better user interface
components offered by the infotainment system of the
vehicle, for instance a larger screen and a higher quality audio
output.

[0006] US 2013/0106750, for instance, relates to connec-
tion management between a handheld device and an in-ve-
hicle head unit. The head unit and handheld device are con-
figured in a manner such that the screen display of the
handheld device is mirrored on a touch panel of the in-vehicle
computer system and the handheld device is controlled
remotely by the user using the touch panel of the in-vehicle
computer system. However, although US 2013/0106750 pro-
vides a connection management solution for pairing commu-
nication devices with vehicles, the suggested solution merely
mirrors the display of the handheld device on the touch panel
of the in-vehicle head unit.

SUMMARY

[0007] It is therefore an object of embodiments herein to
provide an improved way of integrating a nomadic device
with an infotainment system of a vehicle.

[0008] According to a first aspect of embodiments herein,
the object is achieved by a method, e.g. computer-imple-
mented, performed by an infotainment management system
for managing infotainment functionality of an infotainment
system of a vehicle to which a nomadic device is connected.
The infotainment management system displays, on a touch
sensitive display associated with the infotainment system,
one or several category user-interface objects associated with
respective infotainment functionality categories. The info-
tainment management system furthermore displays, on the
touch sensitive display, while the at least one of the one or
several category objects is displayed on the touch sensitive
display, one or several linking user-interface objects linking
to one or several user application programs hosted on the
nomadic device, which user application programs are sup-
ported by the infotainment system. Thereby, linking objects,
such as e.g. interactive icons, linking to user application pro-
grams which are installed on the nomadic device and may be
invoked by the linking objects, may be displayed on the
in-vehicle touch sensitive display simultaneously with cat-
egory objects, such as e.g. interactive virtual buttons, relating
to other infotainment functionality such as e.g. in-vehicle
navigation, music and/or telephony functionality. Displaying
the linking objects in parallel with the category objects thus
provide adisplay view illustrating not only the linking objects
linking to supported nomadic user application programs, but
additionally other available infotainment functionality
options, e.g. related to in-vehicle infotainment. Accordingly,
apotential vehicle occupant may be presented with a plurality
of infotainment options at the same time, without him or her
having to deactivate the view of the linking objects of the
touch sensitive display in order to have other infotainment
options displayed and subsequently selectable. Thereby, a
potential vehicle occupant is presented with a high quality
experience, while fewer user-interaction actions may be
required to reach preferred infotainment options. There is
hence provided a solution far from merely mirroring the
display of the nomadic device on the touch sensitive display
associated with the in-vehicle infotainment system.

[0009] For that reason, an improved way of integrating a
nomadic device with an infotainment system of a vehicle is
provided.
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[0010] The technical features and corresponding advan-
tages of the above mentioned method will be discussed in
further detail in the following.

[0011] By introducing a method performed by an infotain-
ment management system for managing infotainment func-
tionality of an infotainment system of a vehicle to which a
nomadic device is connected, a solution is provided which
extends functionality of the nomadic device to the in-vehicle
infotainment system. Thereby, a potential vehicle occupant
can take advantage of better user interface components
offered by the infotainment system of the vehicle, for func-
tionality of the nomadic device. The referred to nomadic
device is a commonly known term for a handheld device, e.g.
portable electronic device, connected/connectable to the
vehicle, which may include all types of information and com-
munication as well as entertainment devices that can be
brought into the vehicle by the vehicle occupant with the
intention to be used e.g. while driving. Current examples
comprise mobile phones, portable computers, Pocket PCs,
PDAs, mobile navigation devices, iPods, DVD Players and/or
multi-functional smart phones. Other examples may include
a surf plate such as an iPad. The referred to infotainment
system may refer to hardware/software products and systems
which are built into, or can be added to the vehicle, in order to
enhance the vehicle occupant experience when it comes to
providing audio and visual entertainment, as well as automo-
tive navigation systems. Additionally, the referred to infotain-
ment functionality refers to both in-vehicle functionality,
such as e.g. navigation, audio and visual entertainment, as
well as integrated functionality of the nomadic device, such as
e.g. user application programs hosted on the nomadic device.
When it comes to the referred to vehicle, the vehicle may be
any arbitrary vehicle, for instance an engine-propelled
vehicle, such as e.g. a car, truck, lorry, van, bus, tractor,
military vehicle, scooter, motorcycle, air plane, vessel such as
e.g. a ship, and/or golf cart, or alternatively a rail-bound
vehicle, such as e.g. a train or tram. The potential vehicle
occupant may refer to any arbitrary person or persons being
positioned within the vehicle, such as a potential driver or
passenger(s) of the vehicle, or a person being positioned in
the vicinity thereof.

[0012] By the infotainment management system display-
ing, on a touch sensitive display associated with the infotain-
ment system, one or several category user-interface objects
associated with respective infotainment functionality catego-
ries, there is provided a display view visualizing a single or
plurality of e.g. selectable infotainment related virtual but-
tons associated with a variety of infotainment functionality of
the infotainment system. The referred to category objects,
which may be referred to as e.g. tiles, refer to graphical,
interactive, user-interface objects, with which the potential
vehicle occupant may interact. Size and shape of a category
object may be arbitrarily selected, and may vary. The respec-
tive category objects are adapted to, should one be selected,
navigate a potential vehicle occupant to corresponding func-
tionality and/or applications associated therewith. Each cat-
egory object corresponds to an infotainment functionality
category, which, should such a category object be selected,
subsequently may initiate a display view comprising applica-
tions and/or functionality related to that infotainment func-
tionality category. The functionality categories may relate to
arbitrary infotainment functionality, which may be catego-
rized as considered intuitive and/or as preferred.
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[0013] The category objects may for instance be displayed
in a virtual category section of the touch sensitive display, i.e.
avirtual region of the touch sensitive display, comprising the
category objects. The category section is merely intended to
identify a display area region of the display in which the
category objects may be displayed, and may for instance be
defined by an aggregated display area constituting, or at least
comprising, the one or several category objects. Accordingly,
the location on the touch sensitive display, as well as the shape
and/or size of the display area constituting the category sec-
tion, may vary along with the shape(s) and/or size(s) of the
category object(s). Alternatively, the shape and size of the
category section may be predetermined, and/or chosen as
suitable or preferred. The category section may be a continu-
ous or discontinuous area. Furthermore, the category objects
constituting the category section may vary over time, i.e. the
category section may, for instance, at a first time instant,
comprise a first, second and third category object, and at a
second time instant comprise, for instance, the second and a
fourth category object.

[0014] The referred to touch sensitive display, i.e. touch
screen, which according to some embodiments may be rep-
resented by a touch sensitive display known in the art, is
associated with the infotainment system in that infotainment
related functionality may be output and/or input/controlled
by means of the touch sensitive display. The touch sensitive
display provides both an output interface and an input inter-
face between the infotainment system and the vehicle occu-
pant, thus providing a user interface through which the
vehicle occupant may interact with the infotainment system.
In general, visual output may include text, graphics, video,
digital images, animations, user-interface objects and any
combination thereof. Furthermore, the touch sensitive dis-
play comprises a touch-sensitive surface that may accept user
input from the vehicle occupant based on e.g. tactile contact,
and may detect contact and any movement or break thereof
using any plurality of touch sensitive technologies, including
but not limited to capacitive, resistive, infrared, and surface
acoustic wave technology, as well as other proximity sensor
arrays or other elements for determining one or more points of
contact. The vehicle occupant may make contact with the
touch sensitive display using any suitable object or append-
age, such as e.g. a finger, stylus and so forth. The contact may
include one or more taps on the touch screen, maintaining
continuous contact with the touch sensitive display, move-
ment of the point of contact while maintaining continuous
contact, a breaking of the contact, or any combination thereof.
In general, the touch sensitive display may detect the contact
and respond to the detected contact by performing operations
corresponding to the interaction with the interactive object.
The touch sensitive display may use LCD (liquid crystal
display) technology, or LPD (light emitting polymer display)
technology, although other display technologies may be used
in other embodiments. According to embodiments herein, the
touch sensitive display may be represented by a center stack
display.

[0015] By the infotainment management system further-
more displaying, on the touch sensitive display, while at least
one of the above mentioned one or several category objects is
displayed on the touch sensitive display, one or several link-
ing user-interface objects linking to one or several user appli-
cation programs hosted on the nomadic device, which user
application programs are supported by the infotainment sys-
tem, there is provided a display view visualizing not only the
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previously mentioned category object(s), but additionally
linking objects associated with the nomadic device. Thereby,
linking objects, such as for instance user application program
icons, linking to supported user application programs
installed on the nomadic device, which programs may be
invoked by the linking objects, may be displayed on the touch
sensitive display in parallel with, i.e. at the same time as, the
previously mentioned category object(s). The linking objects
refer to graphical, interactive, user-interface objects associ-
ated with user application programs hosted on the nomadic
device, with which the potential vehicle occupant may inter-
act. Size and shape of a linking object may be arbitrarily
selected, and may vary. Each linking object may be adapted to
correspond to at least one user application program, i.e. for
instance an “app”, which, should such a linking object be
selected, subsequently may support execution of the corre-
sponding user application program being invoked. That is, the
nomadic device may include various user application pro-
grams, e.g. either integrated into an operating system of the
nomadic device, and/or stored in a memory thereof and
executable by a processor thereof. Thus, user application
programs may be hosted and run on the nomadic device while
the vehicle occupant may interact with one or several of the
user application programs through the in-vehicle infotain-
ment system. Examples of user application programs include,
for instance, applications available for the iPhone™ that is
commercially available from apple Computer, Cupertino,
Calif., applications for phones running the Android™ oper-
ating system that is commercially available from Google,
Inc., Mountain View, Calif., applications for BlackBerry
devices, available from RIM, Ontario Canada, and/or appli-
cations available for Windows Mobile devices, available from
Microsoft Corp., Redmond, Wash. Additionally, the user
application programs may be considered supported by the
infotainment system, in that there is consideration given to
whether or not, due to e.g. safety reasons, a user application
program hosted on the nomadic device should be available, or
alternatively only partly available to the vehicle occupant,
through the in-vehicle infotainment system. Such consider-
ations, e.g. app certifications, are known in the art, for
instance as defined through the MirrorLink device interoper-
ability standard, which offers integration between a smart-
phone and a vehicle’s infotainment system.

[0016] The linking objects may for instance be displayed in
a virtual nomadic linking section, i.e. a virtual region of the
touch sensitive display, comprising the linking objects. The
nomadic linking section is merely intended to identify a dis-
play area region of the display in which the linking objects
may be displayed, and may for instance be defined by an
aggregated display area constituting, or at least comprising,
the one or several linking objects. Accordingly, the location
on the touch sensitive display, as well as the shape and/or size
of the display area constituting the nomadic linking section,
may vary along with the shape(s) and/or size(s) of the linking
object(s). Alternatively, the shape and size of the nomadic
linking section may be predetermined, and/or chosen as suit-
able or preferred. The nomadic linking section may be a
continuous or discontinuous area. Furthermore, the linking
objects constituting the nomadic linking section may vary
over time, i.e. the nomadic linking section may, for instance,
atafirst time instant, comprise a first, second and third linking
object, and at a second time instant comprise, for instance, the
second and a fourth linking object.
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[0017] According to an embodiment, the infotainment
management system may further determine selection detec-
tion of a selected linking object out of the linking objects, for
invoking a selected user application program hosted on the
nomadic device. Thereby, it is determined that a selection has
been made of a chosen linking object, thus indicating that the
corresponding user application program installed on the
nomadic device may be invoked. Selection detection may for
instance be determined based on voice input, touchpad input
and/or input through physical keypads and/or buttons.
According to a further embodiment, however, the infotain-
ment management system determines selection detection of
the selected linking object based on touch detection in a
display area of the touch sensitive display associated with the
selected linking object. Thereby, the selection detection is
determined based on contact with a part of the touch sensitive
display corresponding to a chosen linking object. The display
area associated with the selected linking object may e.g.
either overlap, or partly overlap, with the chosen linking
object. Accordingly, the shape and/or size of the display area
associated with a linking object may vary along with the
shape and/or size of the corresponding linking object.

[0018] According to another embodiment, the infotainment
management system may further assign currently available
in-vehicle resource components associated with the infotain-
ment system to the selected user application program run-
ning, or being about to run, on the nomadic device. Thereby,
the nomadic device may to great extent be integrated with the
in-vehicle infotainment system, in that there is provided sup-
port for enabling the selected user application program to
utilize currently available resources components of the
vehicle. The resource components may for instance comprise
arbitrary resources suitable, and currently available for the
infotainment system, and may refer to input/control devices
such as physical push buttons, rocker buttons, dials, slider
switches, sticks, and/or a touchpad, and additionally or alter-
natively physical output devices. It should be noted that if, for
instance, infotainment functionality and/or applications other
than the currently selected user application program is con-
sidered to have higher priority, the resource components may
be assigned to the other functionality and/or applications.
Higher priority may for instance be based on detection of
selection of other infotainment functionality, for instance
associated with selection of one of the one or several category
objects associated with respective infotainment functionality
categories, and/or based on safety aspects such as for instance
warning, by means of for instance the speakers, the potential
vehicle occupant of a hazardous condition.

[0019] According to a further embodiment, the resource
components may comprise one or a combination of a micro-
phone, physical infotainment buttons adapted for functional-
ity control of the infotainment system, physical media player
buttons adapted for control of media player functionality of
the infotainment system, and/or speakers. The infotainment
management system may then utilize the microphone, the
infotainment buttons and/or the media player buttons for con-
trolling the selected user application program running on the
nomadic device; and/or utilize the speakers for providing
audio output of the selected user application program running
on the nomadic device. The physical infotainment buttons
adapted for functionality control of the infotainment system
may for instance refer to steering wheel control buttons, com-
monly known to control the infotainment system.
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[0020] According to one embodiment, the infotainment
management system may further display, on the touch sensi-
tive display, visual output of the selected user application
program running on the nomadic device, while at least one of
the one or several category objects is displayed on the touch
sensitive display. Thereby, content associated with such a
selected user application program running on the nomadic
device may be displayed on the touch sensitive display simul-
taneously with, i.e. in parallel with, the previously mentioned
category object(s) being displayed, and the vehicle occupant
may interact with the selected user application program
through the in-vehicle infotainment system.

[0021] It should be noted that the visualization of the link-
ing objects may be replaced by the visualization of the visual
output of the user application program. Alternatively, the
visual output of the user application program may be visual-
ized in parallel with the nomadic linking objects, i.e. while the
nomadic linking objects are still being displayed.

[0022] The visual output of the user application program
may for instance be displayed in a virtual nomadic applica-
tion section, i.e. a virtual region of the touch sensitive display,
comprising the visual output of the selected user application
program. The nomadic application section is merely intended
to identify a display area region of the display in which
content of the selected user application program may be dis-
played. Accordingly, the location on the touch sensitive dis-
play, as well as the shape and/or size of the display area
constituting the nomadic application section, may vary along
with the shape(s) and/or size(s) of the visual output of the
selected user application program. Alternatively, the shape
and size of the nomadic application section may be predeter-
mined, and/or chosen as suitable or preferred. The nomadic
application section may be a continuous or discontinuous
area.

[0023] According to another embodiment, the infotainment
management system may further, prior to the previously men-
tioned action of displaying the one or several linking objects,
display, onthe touch sensitive display, while at least one of the
one or several category objects is displayed on the touch
sensitive display, a nomadic category user-interface object
associated with the nomadic device; and determine selection
detection of the nomadic category object. Thereby, there is
provided a display view visualizing a nomadic category
object associated with the nomadic device, e.g. a selectable
virtual button, whereby upon determination of selection
detection of the nomadic category object, subsequently, dis-
play of the nomadic linking objects may be initiated. The
nomadic category object, which may be referred to as e.g. a
nomadic device tile, refers to a graphical, interactive, user-
interface object, with which the potential vehicle occupant
may interact. Location on the touch sensitive display, as well
as the size and shape of the nomadic category object, may be
arbitrarily selected, and may vary. The nomadic category
object corresponds to functionality of the nomadic device,
and selection of the nomadic category object may, as previ-
ously mentioned, subsequently initiate visualization of the
nomadic linking objects. The determination of selection
detection of the nomadic category object may, for instance, be
based on touch detection in a display area of the touch sensi-
tive display associated with the nomadic category object.
Thereby, the selection detection is determined based on con-
tact with a part of the touch sensitive display corresponding to
the nomadic category object. The display area associated with
the nomadic category object may e.g. either overlap, or partly
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overlap, with the nomadic category object. Accordingly, the
location on the touch sensitive display, as well as the shape
and/or size of the display area associated with a nomadic
category object, may vary along with the shape and/or size of
the corresponding nomadic category object. Alternatively, the
selection detection may be based on voice input, touchpad
input and/or input through physical keypads and/or buttons.

[0024] It should be noted that the visualization of the
nomadic category object may be replaced by the visualization
of the linking objects and/or the visual output of the user
application program. Alternatively, the linking objects and/or
the visual output of the user application program may be
visualized in parallel with the nomadic category object, i.e.
while the nomadic category object is still being displayed.

[0025] The nomadic category object may for instance be
displayed in a nomadic category section, i.e. a virtual region
of the touch sensitive display, comprising the nomadic cat-
egory object. The nomadic category section is merely
intended to identify a display area region of the display in
which the nomadic category object may be displayed.
Accordingly, the location on the touch sensitive display, as
well as the shape and/or size of the display area constituting
the nomadic category section may vary along with the shape
and/or size of the nomadic category object. Alternatively, the
shape and size of the nomadic category section may be pre-
determined, and/or chosen as suitable or preferred. The
nomadic category section may be a continuous or discontinu-
ous area.

[0026] According to yet another embodiment, the infotain-
ment management system may further display a portion of
visual output associated with the selected user application
program running on the nomadic device, on an additional
display of the vehicle positioned in front of a potential driver
of the vehicle. Thereby, content considered to be of impor-
tance and/or for other reasons considered suitable, may be
presented to the driver in a manner which is likely to grab his
or her attention. That is, since the additional display is posi-
tioned in front of the driver, for instance in the instrument
panel, the additional display may be in plain view of the driver
when he or she is facing forward. Accordingly, the driver may
be prompted with visual output while, to great extent, keeping
his or her eyes on the road. The additional display may be
represented by any suitable commonly known display, e.g. a
display commonly utilized for presenting driving related
information, such as a display of a driving information mod-
ule. Alternatively, the additional display need not necessarily
be a digital display, but may even be represented by any
suitable surface functioning as a display for projection, e.g. a
windscreen, or a head-up display. “In front of” is here
intended to be interpreted to likewise include “essentially in
front of” and “close to in front of”. Furthermore, the referred
to portion of visual output may for instance include graphic,
video, digital images, animations and/or text, for instance
visualized as a pop-up message. Additionally, display of the
portion of visual output may for instance be initiated by the
selected user application program pushing a message which
is considered allowed to be displayed on the additional dis-
play.

[0027] According to still another embodiment, the nomadic
category object and/or a category object of the one or several
category objects may be represented by a respective specific
virtual button. Furthermore, a linking object of the one or
several linking objects may be represented by a specific user
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application program icon. Thereby, feasible solutions of
implementation are suggested.

[0028] According to one embodiment, the infotainment
functionality categories may relate to applications associated
with navigation, music, and/or telephony. Thereby, e.g. a
navigation tile, a music tile, such as an iPod tile, and a phone
tile may represent functionality options of the infotainment
system, which upon respective selection, may provide sup-
port to navigate the potential vehicle occupant to correspond-
ing functionality and/or applications associated therewith.
[0029] According to a second aspect of embodiments
herein, the object is achieved by an infotainment management
system for managing infotainment functionality of an info-
tainment system of a vehicle to which a nomadic device is
connectable. The infotainment management system com-
prises a displaying unit adapted for displaying, on a touch
sensitive display associated with the infotainment system,
one or several category user-interface objects associated with
respective infotainment functionality categories. The dis-
playing unit is further adapted for displaying, on the touch
sensitive display, while at least one of the one or several
category objects is displayed on the touch sensitive display,
one or several linking user-interface objects linking to user
application programs hosted on the nomadic device, which
user application programs are supported by the infotainment
system. Similar advantages as those mentioned in the forego-
ing correspondingly apply, why these are not further dis-
cussed. The displaying unit may for instance be represented
by one or more modules including instructions to perform the
actions discussed above. Furthermore, the displaying unit
may for instance be comprised in one or several suitable
electronic devices, such as for instance an integrated arbitrary
electronic control unit (ECU) node, e.g. a display controller
node, an infotainment node or main central node, or a graphi-
cal controller.

[0030] According to one embodiment, the infotainment
management system may, as previously mentioned, further
comprise the touch sensitive display described in the forego-
ing. Similar advantages as those mentioned in the foregoing
hence correspondingly apply, why these are not further dis-
cussed.

[0031] According to another embodiment, the infotainment
management system may further comprise a connecting unit
adapted for enabling connection of the nomadic device to the
infotainment system. The connecting unit enables connection
via one or a combination of wireless connections such as
Bluetooth, Wi-Fi, and/or infrared serial connections, and
physical connections such as via USB (Universal Serial Bus),
HDMI/VGA (High-Definition Multimedia Interface/Video
Graphics Array), auxiliary sockets, and/or customized sock-
ets. The connecting unit may hence support wireless commu-
nication and/or communication over a physical interface and
may, similar to the previously discussed displaying unit, for
instance be represented by one or more modules e.g. com-
prised in one or several suitable electronic devices, such as for
instance an integrated arbitrary electronic control unit (ECU)
node, e.g. a display controller node, an infotainment node or
main central node, or a graphical controller.

[0032] According to a third aspect of embodiments herein,
the object is achieved by a vehicle comprising the infotain-
ment management system described above. The vehicle com-
prises an infotainment system to which the nomadic device is
connectable and with which the touch sensitive display is
associated, which touch sensitive display is comprised in a

Exhibit 1012
Page 10 of 14

Jan. 8, 2015

center stack, instrument panel, cluster and/or dashboard of
the vehicle. Yet again, similar advantages as those mentioned
in the foregoing correspondingly apply, why these are not
further discussed.

[0033] According to one embodiment, the vehicle may fur-
ther comprise in-vehicle resource components associated
with the infotainment system, which resource components
comprise one or a combination of a microphone, physical
infotainment buttons adapted for functionality control of the
infotainment system, physical media player buttons adapted
for control of media player functionality of the infotainment
system, and/or speakers. The microphone, the infotainment
buttons and/or the media player buttons are adapted for being
utilized for controlling a selected user application program
running on the nomadic device; and/or the speakers are
adapted for being utilized for providing audio output of the
selected user application program running on the nomadic
device. Yet again, similar advantages as those mentioned in
the foregoing correspondingly apply, why these are not fur-
ther discussed.

[0034] It should be appreciated that while any or all of the
nomadic category object, nomadic linking objects and/or
visual output of the user application program is displayed,
either or all of these the objects and/or the visual output may
be abandoned should, for instance, any of the category objects
instead be selected, e.g. by touch thereof on the touch sensi-
tive display. Accordingly, e.g. functionality and/or applica-
tions associated with the selected category object may take
precedence over the previous e.g. nomadic category object,
nomadic linking object and/or selected user application pro-
gram. Thus, either or all of the nomadic category object,
nomadic linking objects and/or visual output of the user
application program may, for instance, no longer be dis-
played, hence indicating, e.g. to the potential vehicle occu-
pant, that the infotainment system is utilized for other info-
tainment related functionality. For instance, resource
components of the infotainment system may instead be
assigned to the newly selected category object, and/or subse-
quently to functionality or applications associated therewith,
e.g. invoked by selection of the category object.

[0035] Additionally, it should be noted that the visualiza-
tion of the category object(s), the nomadic category object,
the nomadic linking object(s) and/or the visual output of the
user application program, alternatively to being displayed in
portrait view, may be displayed in landscape view.

[0036] It should furthermore be appreciated that the touch
sensitive display additionally may display additional user-
interface objects, non-related to infotainment functionality.
[0037] Furthermore, it should be understood that the intro-
duced method for managing infotainment functionality of an
infotainment system ofa vehicle to which a nomadic device is
connected, requires the touch sensitive display to be in an
“ON?” state.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] The various aspects of the non-limiting embodi-
ments of the disclosure, including particular features and
advantages, will be readily understood from the following
detailed description and the accompanying drawings, in
which:

[0039] FIG. 1 schematically illustrates an exemplifying
vehicle comprising an infotainment management system for
managing infotainment functionality of an infotainment sys-
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tem of the vehicle to which a nomadic device is connected,
according to embodiments of the disclosure;

[0040] FIG. 2 is a schematic block diagram illustrating an
infotainment management system, according to embodi-
ments of the disclosure;

[0041] FIG. 3 shows an exemplifying view of a nomadic
device display comprising user application programs hosted
on the nomadic device;

[0042] FIGS. 4a-c show exemplifying views of a touch
sensitive display associated with an infotainment system of a
vehicle, according to embodiments of the disclosure; and
[0043] FIG. 5 is a flowchart depicting an exemplifying
method performed by an infotainment management system
for managing infotainment functionality of an infotainment
system of a vehicle to which a nomadic device is connected,
according to embodiments of the disclosure.

[0044] Still other features of embodiments herein will
become apparent from the following detailed description
considered in conjunction with the accompanying drawings.
Itis to be understood, however, that the drawings are designed
solely for purposes ofillustration and not as a definition of the
limits hereof, for which reference should be made to the
appended claims. It should be further understood that the
drawings are not necessarily to scale and that, unless other-
wise indicated, they are merely intended to conceptually
illustrate the structures and procedures described herein.
Throughout the disclosure, like reference numerals have been
used to represent identical or corresponding parts.

DETAILED DESCRIPTION

[0045] The disclosure will, in the following, be exemplified
by embodiments. It should however be realized that the
embodiments are included in order to explain principles of the
disclosure and not to limit the scope of the disclosure, defined
by the appended claims. Details from two or more of the
embodiments may be combined with each other.

[0046] The non-limiting embodiments of the present dis-
closure 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 embodi-
ments set forth herein. Like reference characters refer to like
elements throughout. Dashed lines of some boxes in the fig-
ures indicate that these units or actions are optional and not
mandatory.

[0047] In the following, according to embodiments herein
which relate to an infotainment management system for man-
aging infotainment functionality of an infotainment system of
a vehicle to which a nomadic device is connected/connect-
able, there will be disclosed how functionality related to the
nomadic device may be provided on a touch sensitive display
associated with the infotainment system, simultaneously with
other available infotainment functionality options being dis-
played.

[0048] Referring now to the figures and FIG. 1 in particular,
there is depicted an exemplifying vehicle 10 comprising an
infotainment management system 11 for managing infotain-
ment functionality of an infotainment system 12 of the
vehicle 10 to which a nomadic device 13 is connected,
according to embodiments of the disclosure. In the illustrated
embodiment, the nomadic device 13 is a smart phone. Fur-
thermore, the vehicle 10, which in FIG. 1 is represented by a
passenger car, comprises the infotainment system 12, to
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which the nomadic device 13 is connectable and with which
atouch sensitive display 14 is associated. The touch sensitive
display 14 is here a center stack display comprised in a center
stack 15 of the vehicle 10; alternatively the touch sensitive
display 14 may be comprised in an instrument panel, cluster
and/or dashboard of the vehicle 10. Additionally, according to
embodiments of the disclosure, the touch sensitive display 14
may furthermore be comprised in the infotainment manage-
ment system 11.

[0049] In the illustrated embodiment, the vehicle 10 addi-
tionally comprises in-vehicle resource components 16a, 165,
16¢ associated with the infotainment system 12. InFIG. 1, the
resource components 16a, 165, 16¢ comprise a combination
of physical infotainment buttons 164 adapted for functional-
ity control of the infotainment system 12, physical media
player buttons 165 adapted for control of media player func-
tionality of the infotainment system 12, and speakers 16c¢.
According to alternative embodiments, the resource compo-
nents 164, 165, 16¢ may additionally or alternatively com-
prise one or several microphones.

[0050] Furthermore, in the illustrated embodiment, the
vehicle 10 additionally comprises an optional additional dis-
play 17 positioned in front of a potential driver (not shown) of
the vehicle 10. The additional display 17 is in FIG. 1 repre-
sented by a driver information module.

[0051] According to embodiments of the disclosure, there
may be provided physical connections 18 for connection of
the nomadic device 13 to the infotainment system 12. In FI1G.
1, the physical connection 18 comprises a USB socket as well
as a customized socket adapted for connection of the nomadic
device 13.

[0052] As further shown in FIG. 2, which depicts a sche-
matic block diagram illustrating an infotainment manage-
ment system 11 according to embodiments of the disclosure,
the infotainment management system 11 comprises a display-
ing unit 21 and, optionally, a connecting unit 22. Further-
more, the embodiments herein for managing infotainment
functionality of an infotainment system 12 of a vehicle 10 to
which a nomadic device 13 is connected/connectable may be
implemented through one or more processors, such as a pro-
cessor 24, here denoted CPU (Central Processing Unit),
together with computer program code for performing the
functions and actions of the embodiments herein. The pro-
gram code may also be provided 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 loaded into infotainment management
system 11. One such carrier may be in the form ofa CD ROM
disc. It is however feasible with other data carriers such as a
memory stick. The computer program code may furthermore
be provided as pure program code on a server and down-
loaded to the infotainment management system 11, for
instance in an assembly plant, workshop or at a facility of the
supplier. The infotainment management system 11 may fur-
ther comprise a memory 26 comprising one or more memory
units. The memory 26 may be arranged to be used to store e.g.
information, and further to store data, configurations, sched-
ulings, road maps and applications and so forth, to perform
the methods herein when being executed in the infotainment
management system 11. The processor 24, the memory 26,
the displaying unit 21 and the connecting unit 22 may for
instance be implemented in one or several arbitrary nodes 28,
arranged locally on-board the vehicle, remotely, or a combi-
nation thereof. The node 28 may be an electronic control unit
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(ECU) or any suitable generic electronic device, and may
involve one or a combination of for instance a display con-
troller node, an infotainment node, a main central node and/or
a graphical controller. Those skilled in the art will also appre-
ciate that the displaying unit 21 and/or the connecting unit 22
described above 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 26, that when executed by the one or more
processors such as the processor 24 perform as will be
described in more detail later on in this description. One or
more of these processors, as well as the other digital hard-
ware, may be included in a single ASIC (Application-Specific
Integrated Circuitry), or several processors and various digi-
tal hardware may be distributed among several separate com-
ponents, whether individually packaged or assembled into a
SoC (System-on-a-Chip).

[0053] FIG. 3 shows an exemplifying view of a nomadic
device display 31 comprising user application programs 32
hosted on the nomadic device 13. A selected user application
program is denoted 33.

[0054] Furthermore, FIGS. 4a-c shows exemplifying views
of a touch sensitive display 14 associated with an infotain-
ment system 12 of a vehicle 10, according to embodiments of
the disclosure. FIGS. 4a-c visualize, on the touch sensitive
display 14, in an optional category section 41 of the touch
display 14, several graphical, interactive category user-inter-
face objects 42a, 425, 42¢ associated with respective func-
tionality categories. In FIGS. 4a-c, the category objects 42a,
42b, 42¢ are represented by virtual buttons. According to
embodiments herein, the functionality categories may relate
to, for instance, applications associated with navigation,
music, and/or telephony. Accordingly, in FIGS. 4a-c, the top
category object 42a, here a navigation tile, relates to applica-
tions associated with navigation, the second category object
425, here a music tile, relates to applications associated with
music, and the third category object 42¢, here a phone tile,
relates to applications associated with telephony.

[0055] FIG. 4a additionally visualizes, on the touch sensi-
tive display 14, in an optional nomadic category section 4101
of the touch sensitive display 14, while at the same time
visualizing the category objects 42a, 425, 42¢, a graphical,
interactive nomadic category user-interface object 4102 asso-
ciated with the nomadic device 13. The nomadic category
object 4102 of FIG. 4a is represented by a virtual button,
which upon selection, for instance may initiate the display
view shown in FIG. 4.

[0056] FIG.4b visualizes, on the touch sensitive display 14,
in an optional nomadic linking section 4203 of the touch
sensitive display 14, while at the same time visualizing the
category objects 42a, 425, 42c¢, several graphical, interactive
linking user-interface objects 4204 linking to one or several
user application programs hosted on the nomadic device 13,
which user application programs are supported by the info-
tainment system 12. FIG. 45 furthermore visualizes a graphi-
cal, interactive selected linking user-interface object 4205 out
of'the linking objects 4204, which linking object is adapted to,
if selected, enable for the selected user application program
33, see FIG. 3, hosted on the nomadic device 13 to be invoked.
Additionally visualized is a display area 4206 of the touch
sensitive display 14 associated with the selected linking
object 4205.

[0057] As mentioned in the foregoing, according to
embodiments herein, the nomadic category object 4102 and/
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oracategory object of the one or several category objects 424,
42b, 42¢ may be represented by a respective specific virtual
button. Additionally and/or alternatively, a linking object of
the one or several linking objects 4204 may, as illustrated in
FIG. 45, be represented by a specific user application pro-
gram icon 4207.

[0058] FIG. 4c¢visualizes, on the touch sensitive display 14,
in an optional nomadic application section 4308 of the touch
sensitive display 14, while at the same time visualizing the
category section 41 comprising the category objects 42a, 425,
42¢, visual output 4309 of the selected user application pro-
gram 33 running on the nomadic device 13.

[0059] FIG. 5 is a flowchart depicting an exemplifying
method performed by an infotainment management system
11 for managing infotainment functionality of an infotain-
ment system 12 of a vehicle 10 to which a nomadic device 13
is connectable, according to embodiments of the disclosure.
The exemplifying method, which may be continuously
repeated, comprises the following actions discussed with sup-
port from FIGS. 1-4. The actions may be performed in any
suitable order and, where suitable, in parallel.

[0060] Precedingthe following actions, the nomadic device
13 has been connected to the infotainment system 12. The
connection may, according to embodiments of the disclosure,
have been accomplished by means of the connecting unit 22,
which may enable connection via one or a combination of
wireless connections such as Bluetooth, Wi-Fi, and/or infra-
red serial connections, and physical connections 18 such as
via USB (Universal Serial Bus), HDMI/VGA (High-Defini-
tion Multimedia Interface/Video Graphics Array), auxiliary
sockets, and/or customized sockets.

[0061] Action 501: In Action 501, the infotainment man-
agement system 11 displays, by means of the displaying unit
21, on the touch sensitive display 14 associated with the
infotainment system 12, the one or several category user-
interface objects 42a, 425, 42¢, see FIG. 4q, associated with
respective infotainment functionality categories.

[0062] Action 502: In optional Action 502, the infotain-
ment management system 11 may display, for instance by
means of the displaying unit 21, on the touch sensitive display
14, while at least one of the one or several category objects
42a, 425, 42¢, see FIG. 2a, is displayed, the nomadic category
user-interface object 4102 associated with the nomadic
device 13.

[0063] Action 504: In optional Action 504, the infotain-
ment management system 11 may determine selection detec-
tion of the nomadic category object 4102, see FIG. 4a.
[0064] Action 508: In Action 508, the infotainment man-
agement system 11 displays, by means of the displaying unit
21, on the touch sensitive display 14, while at least one of the
one or several category objects 424, 425, 42¢ is displayed, the
one or several linking user-interface objects 4204, see FIG.
45, linking to one or several user application programs hosted
on the nomadic device 13, which user application programs
are supported by the infotainment system 12.

[0065] Action 510: In optional Action 510, the infotain-
ment management system 11 may determine selection detec-
tion of the selected linking object 4205, see FI1G. 45, out of the
linking objects 4204 for invoking a selected user application
program 33, see FIG. 3, hosted on the nomadic device 13.
[0066] According to embodiments herein, in the step of
determining selection detection, i.e. optional Action 510, the
determination of selection detection of the selected linking
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object 4205, may be based on touch detection in the display
area 4206 of the touch sensitive display 14 associated with the
selected linking object 4205.

[0067] Action 512: In optional Action 512, the infotain-
ment management system 11 may display, on the touch sen-
sitive display 14, the visual output 4309, see FIG. 4¢, of the
selected user application program 33, see FIG. 3, running on
the nomadic device 13, while at least one of the one or several
category objects 42a, 42b, 42¢ is displayed.

[0068] Action 514: In optional Action 514, the infotain-
ment management system 11 may assign the currently avail-
able in-vehicle resource components 16a, 165, 16¢, see FIG.
1, associated with the infotainment system 12 to the selected
user application program 33.

[0069] Action 516: As previously mentioned, the resource
components 16a, 165, 16¢, see FIG. 1, may comprise one or
a combination of a microphone, the physical infotainment
buttons 16a adapted for functionality control of the infotain-
ment system 12, the physical media player buttons 165
adapted for control of media player functionality of the info-
tainment system 12, and/or speakers 16¢.

[0070] Accordingly, in optional Action 516, the infotain-
ment management system 11 may utilize the microphone, the
infotainment buttons 164 and/or the media player buttons 165
for controlling the selected user application program 33 run-
ning on the nomadic device 13; and/or utilize the speakers 16¢
for providing audio output of the selected user application
program 33 running on the nomadic device 13.

[0071] Action 518: In optional Action 518, the infotain-
ment management system 11 may display a portion of visual
output associated with the selected user application program
33 running on the nomadic device 13, on the additional dis-
play 17, see FIG. 1, positioned in front of the potential driver
of the vehicle 10.

[0072] Consequently, the provision of the infotainment
management system 11 for managing infotainment function-
ality of the infotainment system 12 of the vehicle 10 to which
the nomadic device 13 is connected, accordingly provides a
potential vehicle occupant with a high quality experience,
while fewer user-interaction actions may be required to reach
preferred infotainment options.

[0073] The person skilled in the art realizes that the present
disclosure by no means is limited to the preferred embodi-
ments described above. On the contrary, many modifications
and variations are possible within the scope of the appended
claims. While exemplary embodiments are described above,
itis not intended that these embodiments describe all possible
forms of the present disclosure. Rather, the words used in the
specification are words of description rather than limitation,
and it is understood that various changes may be made with-
out departing from the spirit and scope of the disclosure.
Additionally, the features of various implementing embodi-
ments may be combined to form further embodiments of the
disclosure. It should furthermore be noted that the drawings
are not necessarily are to scale and the dimensions of certain
features may have been exaggerated for the sake of clarity.
Emphasis is instead placed upon illustrating the principle of
the embodiments herein.

What is claimed is:

1. A method performed by an infotainment management
system for managing infotainment functionality of an info-
tainment system of a vehicle to which a nomadic device is
connected, the method comprising:
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displaying, on a touch sensitive display associated with the
infotainment system, one or several category user-inter-
face objects associated with respective infotainment
functionality categories; and

displaying, on the touch sensitive display, while at least one

of'the one or several category objects is displayed, one or
several linking user-interface objects linking to one or
several user application programs hosted on the nomadic
device, which user application programs are supported
by the infotainment system.

2. The method in accordance with claim 1, further com-
prising:

determining selection detection of a selected linking object

out of the linking objects for invoking a selected user
application program hosted on the nomadic device.

3. The method in accordance with claim 2, wherein the
determining selection detection of the selected linking object
is based on touch detection in a display area of the touch
sensitive display associated with the selected linking object.

4. The method in accordance with claim 2, further com-
prising:

assigning currently available in-vehicle resource compo-

nents associated with the infotainment system to the
selected user application program running, or about to
run, on the nomadic device.

5. The method in accordance with claim 4, wherein the
resource components comprise one or a combination of a
microphone, physical infotainment buttons adapted for func-
tionality control of the infotainment system, physical media
player buttons adapted for control of media player function-
ality of the infotainment system, and/or speakers, the method
further comprising:

utilizing the microphone, the infotainment buttons and/or

the media player buttons for controlling the selected user
application program; and/or utilizing the speakers for
providing audio output of the selected user application
program.

6. The method in accordance with claim 2, further com-
prising:

displaying, on the touch sensitive display, visual output of

the selected user application program running on the
nomadic device, while at least one of the one or several
category objects is displayed.

7. The method in accordance with claim 1, the method
further comprising, prior to the displaying the one or several
linking objects:

displaying, on the touch sensitive display, while at least one

of the one or several category objects is displayed, a
nomadic category user-interface object associated with
the nomadic device; and

determining selection detection of the nomadic category

object.

8. The method in accordance with claim 2, the method
further comprising:

displaying a portion of visual output associated with the

selected user application program running on the
nomadic device, on an additional display of the vehicle
positioned in front of a potential driver of the vehicle.

9. The method in accordance with claim 1, wherein the
nomadic category object and/or a category object of the one
or several category objects is represented by a respective
specific virtual button, and/or a linking object of the one or
several linking objects is represented by a specific user appli-
cation program icon.
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10. The method in accordance claim 1, wherein the info-
tainment functionality categories relates to applications asso-
ciated with navigation, music, and/or telephony.

11. An infotainment management system for managing
infotainment functionality of an infotainment system of a
vehicle to which a nomadic device is connectable, the info-
tainment management system comprising:

a displaying unit adapted for displaying, on a touch sensi-
tive display associated with the infotainment system,
one or several category user-interface objects associated
with respective infotainment functionality categories;

wherein the displaying unit further is adapted for display-
ing, on the touch sensitive display, while at least one of
the one or several category objects is displayed, one or
several linking user-interface objects linking to one or
several user application programs hosted on the nomadic
device, which user application programs are supported
by the infotainment system.

12. The infotainment management system in accordance

with claim 11, further comprising the touch sensitive display.

13. The infotainment management system in accordance
with claim 11, further comprising:

a connecting unit adapted for enabling connection of the
nomadic device to the infotainment system, the connect-
ing unit enabling connection via one or a combination of
wireless connections such as Bluetooth, Wi-Fi, and/or
infrared serial connections, and physical connections
such as via USB (Universal Serial Bus), HDMI/VGA
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(High-Definition Multimedia Interface/Video Graphics
Array), auxiliary sockets, and/or customized sockets.
14. A vehicle comprising the infotainment management
system in accordance with claim 11, the vehicle further com-
prising:
an infotainment system to which the nomadic device is
connectable and with which the touch sensitive display
is associated, the touch sensitive display being com-
prised in a center stack, instrument panel, cluster and/or
dashboard of the vehicle.
15. The vehicle in accordance with claim 14, the vehicle
further comprising:
in-vehicle resource components associated with the info-
tainment system, the resource components comprising
one or a combination of a microphone, physical info-
tainment buttons adapted for functionality control of the
infotainment system, physical media player buttons
adapted for control of media player functionality of the
infotainment system, and/or speakers,
wherein the microphone, the infotainment buttons and/or
the media player buttons are adapted for being utilized
for controlling a selected user application program
hosted on the nomadic device; and/or
wherein the speakers are adapted for being utilized for
providing audio output of the selected user application
program hosted on the nomadic device.
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