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Title : Visual display content source identifier and method

Description

Field of the invention

This invention relates to a visual display content source identifier and a method for
identifying a content source of a visual display and has particular, though not exclusive, application

to displays in automotive vehicles.

Background of the invention

Many current automotive vehicles are provided with visual displays for presenting information
to the driver or passengers. Usually such displays are built into the infotainment systems or the
instrument cluster. The graphical content of these displays is usually generated by a controller
which also handles user inputs to the system. Generally, the controller contains at least a CPU
(central processing unit) and a GPU (graphic processing unit). Often there is memory connected to
or integrated with the controller. The memories can either be volatile memory or permanent storage
type. US 20130016209 A1 discloses a vehicle display which can display a video image captured by
an on-board camera or a map downloaded from a remote service centre for navigational purposes
or written instructions for following a particular route to a desired destination. US 20130050271 A1
discloses a vehicle display apparatus which displays the same information displayed by a screen of
a portable terminal, for example, a mobile phone, while the portable terminal is temporarily coupled
to in-vehicle apparatus. Both the portable terminal's display screen and the vehicle's display screen
may be touch sensitive panels or "touchscreen" panels. Touchscreen panels are well known, one
of the most common types being the capacitive touchscreen comprising an insulator (for example,
glass) coated with a transparent conductor. Touching of the screen’s surface by a human finger
(which is slightly electrically conducting) results in a distortion of the screen's electrostatic field,
measurable as a change in capacitance. Various technologies may be employed to determine the
location of the finger's contact point. Some touchscreens may also react to movement of the finger
across of the screen so that, for example an image of a map may be moved across the screen to
the left or right or up and down. US 20120327106 A1 discloses a touchscreen display which is
partitioned into two regions. The same image (or “graphic content”) may be displayed on each
region but with a different orientation. For example one may be the mirror image of the other. A
general problem with graphic content from different sources is to associate the graphic content with
the source which provided it. In the case of the touchscreen, the touch position refers to a specific
graphic content displayed on the screen. Such graphic content may be for example a
representation of a button (a soft key). The user interaction usually has to be handled by the
system which generated this content. Therefore, an association of user inputs to the source of the

graphic content has to be provided. While this is a rather trivial task when the different sources
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allocate clear rectangular areas on the screen, in the case where images from sources are merged,
determining the source of the graphic content at any particular location on the screen is no longer
so trivial. One known method for merging images from two different sources employs the concept
of colour keying. This is a technique which is often used in the broadcasting industry for
superimposing one video image onto another. A colour or colour range of an overlaid image is
made transparent revealing another image behind it. Usually a (monochrome) background of the
overlaid image is “keyed out” so that the subject of the overlaid image may be superimposed onto a
different background. US 20010014175 A1 describes such a method.

Summary of the invention

The present invention provides a visual display content identifier, a method, vehicle and
computer program product as described in the accompanying claims.

Specific embodiments of the invention are set forth in the dependent claims.

These and other aspects of the invention will be apparent from and elucidated with reference

to the embodiments described hereinafter.

Brief description of the drawings

Further details, aspects and embodiments of the invention will be described, by way of
example only, with reference to the drawings. In the drawings, like reference numbers are used to
identify like or functionally similar elements. Elements in the figures are illustrated for simplicity and
clarity and have not necessarily been drawn to scale.

Figure 1 schematically shows a motor vehicle including a visual display and including an
example of apparatus for identifying the content source of the visual display;

FIG. 2 is a simplified block diagram of an example of apparatus for identifying a content
source of a visual display;

FIG.3 is a simplified flowchart illustrating an example of a first method for identifying a
content source of a visual display;

FIG. 4A, 4B and 4C are simplified representations of displayed images according to a first
embodiment; and

FI1G.5 is a simplified representation of a merged image according to a second embodiment.

Detailed description of the preferred embodiments

Because the illustrated embodiments of the present invention may for the most part, be
implemented using electronic components and circuits known to those skilled in the art, details will
not be explained in any greater extent than that considered necessary as illustrated above, for the
understanding and appreciation of the underlying concepts of the present invention and in order not

to obfuscate or distract from the teachings of the present invention.
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With reference to FIG. 1, a vehicle 100 includes a visual display unit 101 which may form
part of an infotainment system (not shown) of the vehicle. Apparatus 102 for driving the visual
display unit 101 and for identifying a visual display content source may also be mounted in the
vehicle 100 and will be described in greater detail below with reference to FIG. 2

Referring now to FIG. 2 a graphics controller module 202 may be arranged to generate
visual content for displaying to the occupants of the vehicle on the visual display unit 101. In one
example, such visual content may be a graphical image comprising soft keys which may be used
for selecting one of several radio stations for example. The graphical image may also comprise
warning symbols to be displayed to the driver of the vehicle. The graphics controller module 202
may be operably coupled to an image merging module 203. The image merging module 203 may
receive signals representing visual content from the graphics controller module 202 and also from a
further visual content source which in this example is a mobile terminal 204. The mobile terminal
204 may, for example comprise a wireless communication unit such as a cell phone and may be
operably coupled to the image merging module 203 in a wired or wireless manner. The image
merging module 203 may be provided with an image format memory 205 whose function will be
described below. An output of the image merging module 203 may be operably coupled to the
visual display unit 101. A first processing module 206 may be operably coupled to the image
merging module 203. The first processing module may include a memory which in this example
may be a look-up table 207. The visual display unit 101 may be operably coupled to a screen
sensor 208. An output of the screen sensor 208 may be operably coupled to a second processing
module 209. The second processing module 209 may also be operably coupled to the look-up
table 207 and to the mobile terminal 204 and the graphics controller module 202. The image
merging module 203 may also be provided with a frame buffer memory 210.

In one example embodiment, apparatus for identifying a content source of a visual display
may be arranged to merge images from two or more content sources, store a merging decision in a
memory and route user inputs from the visual display accordingly.

The visual display unit 101 may be arranged to display images comprising a plurality of
pixels and may be implemented using known display technologies including, for example, liquid-
crystal displays, organic light emitting diodes, or flexible displays. The visual display unit may act
as an input device as well as an output device. In one example, the visual display unit comprises a
touchscreen and a user may select a particular region (comprising certain pixels) of an image
displayed on the touchscreen (a soft key for example) by touching the selected region with a finger.
The screen sensor 208 coupled to the visual display unit 101 may then be arranged to convert the
pressure applied by the user’s finger to an electrical signal and to generate a signal indicative of
the pixels which have been selected. In another embodiment, the screen sensor 208 may comprise
a proximity sensor which may be arranged to detect the presence of finger or other object which is
being held close to the visual display unit 101 and to generate a signal indicative of the pixels
which have been selected by virtue of the finger or pointer being held over a particular region of the
display. Such display technologies are well known and will not be described herein in any great
detail.



10

15

20

25

30

35

40

WO 2014/203021 PCT/1IB2013/001449
-4-

The mobile terminal 204 may be arranged to generate signals comprising graphical image
content which may be displayed on a display (not shown) included in the mobile terminal itself. The
mobile terminal 204 may include a display screen of the type which may act as an input device. In
one example, the mobile terminal 204 may be arranged to respond in some predetermined way to
an input signal which indicates a region of its screen which has been selected by a user.

In one embodiment, the visual display unit 101 comprises a touchscreen composed of a
plurality of pixels on which may be displayed an image which comprises the merged images of
visual content provided by the graphics controller 202 and the mobile terminal 204. A first
predetermined set of pixels may display parts of the image produced by the graphics controller 202
and a second set of pixels may display certain parts of the image which has been generated by the
mobile terminal 204. The merging of the images may be performed by the image merging module
203 in accordance with a predetermined format which may be stored in the image format memory
205. For example, in one example, the known technique of colour keying may be used and the
image format memory may comprise a colour keying mask. In an example, a particular colour of
the image received from one source, the graphics controller 202 for example, may be keyed out
and wherever that colour occurs, it may be filled in by the image generated by the mobile terminal
204. As an alternative to colour keying, other known processes for merging two or more images
supplied from two or more visual content sources may be employed. . As a merging decision is
saved in memory (for example the look up table 207) any merging technique may be used.

In one example, the frame buffer memory 210 may be arranged to store one or more frames
(or full frames) of the images from the two sources, that is the graphics controller 202 and mobile
terminal 204, in order to allow different update rates of the two images.

An example of a method 300 for identifying a visual display content source will now be
described with reference to FIG.3. At 301, of each pixel is associated with either one or another of
two or more content sources. In the exemplary embodiment described above with reference to FIG.
2, two visual content sources are provided, namely, the graphics controller 202 and the mobile
terminal 204. The process of associating each pixel with either the graphics controller 202 or the
mobile terminal 204 is performed by the first processor 206. As the first processor 206 is operably
coupled to the image merging module 203, the first processor is able to determine which content
source provided the signal for activating any pixel of the visual display unit 101. The first processor
206 may then compile a list in the form of a lookup table 207, for example, which lists each pixel
against a content source. This look at table 207 may be in the form of a mask whereby an identifier
or a co-ordinate for each pixel is set either to “0” signifying the first source or “1” signifying the
second source, for example.

While a merged image is displayed on the touchscreen, a user may wish to select a certain
region of the touchscreen. The region may represent a soft key or a representation of a map which
the user may wish to relocate or move by way of a touch and drag operation. The selected region
will comprise a certain number of pixels. The screen sensor 208 may generate an electrical signal
indicating which pixels have been selected by the user, that is, the location of the selected region

with respect to some pre-defined touchscreen co-ordinates. At 302, a user input signal which has
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been generated by the screen sensor 208 and which relates to a selected one or more pixels may
be received by the second processor 209. At 303 the second processor identifies which content
source is associated with the selected pixels it may do this by interrogating the lookup table 207. At
304, the second processor 209 forwards the user input signal to the identified content source,
namely either the graphics controller 202 or the mobile terminal 204. The identified content source
may determine, using known techniques, from the user input signal, the region of the touchscreen
which was selected by the user (a soft key for example).

Referring now to FIGs 4A, 4B and 4C; FIG 4A is a simplified representation of an image
which may be generated by the graphics controller 202, FIG 4B is a simplified representation of an
image which may be generated by the mobile terminal 204, and FIG 4C is a simplified
representation of parts of the image generated by the graphics controller 202 superimposed onto
the image generated by the mobile terminal 204. That is, the image represented by FIG 4C is the
image appearing on the touchscreen and provided by the image merging module 293.

Say in the example of FIG 4A, four soft keys 401 are displayed showing numbers from 1 to 4
in blue lettering on a white background 402. These softkeys 401 may relate to radio stations, for
example, which the user may select by touching one of the softkeys. An orange-coloured
rectangular warning panel 403 which may incorporate warning messages in blue font, “low fuel” for
example may also be displayed. The rest of the display, ie the background 404 is black.

Say in the example of FIG. 4B, the image is a representation of a map 405 of the location of
the vehicle 100. Such a map may be generated by the mobile terminal 204 using a Global
Positioning System (GPS) program which may be included in the mobile terminal.

In this example, the image format memory 205 and image merging module 203 are
arranged so that the any pixels comprising the image from the graphics controller module 202
which are black are keyed out (by colour keying) and filled in by the image provided by the mobile
terminal 204. Thus the merged image 406 (see FIG 4C) comprises the soft keys 401 and warning
panel 403 superimposed onto the map 405. The first processor 206 may store in the look up table
207 the source of each pixel. For example, any pixel which was black in the graphics controller
image 4A may be associated with the mobile terminal. All other colours will be associated with the
graphics controller image.

Referring to FIG. 4C, if a user 407 wishes to select radio station number 4, for example,
he touches the appropriate softkey 401. The screen sensor 208 may detect which pixels have been
touched and send this information to the second processor 209 in a user input signal. From
interrogation of the look up table 207 the second processor 209 will be able to determine that these
selected pixels are associated with the graphics controller-generated image. The second processor
209 may then forward the user input signal to the graphics controller 202 which may respond to the
user input in accordance with conventional techniques. If a user 408 wishes to scroll the map
display 405 up or down, for example, he may initially touch the screen in a region of the map and
then slide a finger along the screen to scroll the image. The screen sensor 208 may detect which
pixels have been initially touched and send this information to the second processor 209 in a user

input signal. From interrogation of the look up table 207 the second processor 209 will be able to
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determine that these selected pixels are associated with the map. The second processor 209 may
then forward the user input signal to the mobile terminal 204 which may respond to the user input
in accordance with conventional techniques. Other warning messages (not shown) may be
superimposed over the map as long as they do not incorporate any black lettering or background.
Hence, the example embodiments may provide an apparatus and method which allows
identification of the system which provided images for each pixel of a display screen which displays
merged images of arbitrary shapes supplied from a plurality of systems. The example
embodiments further allow routing of user inputs to the appropriate system for further processing.

In a further embodiment, FIG.5 shows a merged image 501 wherein an image
generated by one source may be merged by the image merging module 203 for example) with an
image generated by another source but at a certain offset (x_off, y_off). In this example, softkeys
502 relating to a vehicle’s HVAC system (heating, ventilation and air conditioning) are
superimposed onto an image of a map 503 but offset with respect to co-ordinates of the
touchscreen. In this embodiment, the method of FIG.3 may additionally include storing, 305, offset
co-ordinates (x_off, y_off) associated with an image generated by one of the content sources.
Subsequent to identifying a content source associated with a selected pixel, at 306 the offset may
be removed (by subtracting or adding x_off, y_off as the case may be) from/to the received user
input signal.so that the correct x-y position of the touch point on the touchscreen is corrected to the
original co-ordinate system of the second source. The first processor 206 may be arranged to store
the offset values, in the look up table 207, for example. The second processor 209 may be
arranged to remove stored offset values from a received user input signal. This option may allow
keeping the sources completely independent of the final merging process. It may also allow

extension of existing systems to support a merged configuration.

The invention may also be implemented in a computer program for running on a computer
system, at least including code portions for performing steps of a method according to the invention
when run on a programmable apparatus, such as a computer system or enabling a programmable
apparatus to perform functions of a device or system according to the invention.

As an example, a tangible computer program product may be provided having executable
code stored therein to perform a method for identifying a content source of the visual display as
disclosed herein.

A computer program is a list of instructions such as a particular application program and/or
an operating system. The computer program may for instance include one or more of: a subroutine,
a function, a procedure, an object method, an object implementation, an executable application, an
applet, a servlet, a source code, an object code, a shared library/dynamic load library and/or other
sequence of instructions designhed for execution on a computer system.

The computer program may be stored internally on computer readable storage medium or
transmitted to the computer system via a computer readable transmission medium. All or some of
the computer program may be provided on computer readable media permanently, removably or

remotely coupled to an information processing system. The computer readable media may include,



10

15

20

25

30

35

40

WO 2014/203021 PCT/IB2013/001449
-7-

for example and without limitation, any number of the following: magnetic storage media including
disk and tape storage media; optical storage media such as compact disk media (e.g., CD-ROM,
CD-R, etc.) and digital video disk storage media; nonvolatile memory storage media including
semiconductor-based memory units such as FLASH memory, EEPROM, EPROM, ROM;
ferromagnetic digital memories; MRAM; volatile storage media including registers, buffers or
caches, main memory, RAM, etc.; and data transmission media including computer networks,
point-to-point telecommunication equipment, and carrier wave transmission media, just to name a
few.

A computer process typically includes an executing (running) program or portion of a
program, current program values and state information, and the resources used by the operating
system to manage the execution of the process. An operating system (OS) is the software that
manages the sharing of the resources of a computer and provides programmers with an interface
used to access those resources. An operating system processes system data and user input, and
responds by allocating and managing tasks and internal system resources as a service to users
and programs of the system.

The computer system may for instance include at least one processing unit, associated
memory and a number of input/output (I/O) devices. When executing the computer program, the
computer system processes information according to the computer program and produces
resultant output information via 1/O devices.

In the foregoing specification, the invention has been described with reference to specific
examples of embodiments of the invention. It will, however, be evident that various modifications
and changes may be made therein without departing from the broader spirit and scope of the
invention as set forth in the appended claims. For example, the visual display content source
identifier may find application with displays other than those found in automotive vehicles. For
example it may find application with displays used on laptop computers, tablets, mobile phones and
other devices which use visual display systems which display images generated or supplied by
more than one source. Furthermore, the invention is by no means limited to the use of the sources
illustrated in the particular embodiments comprising the mobile phone display and a vehicle
infotainment display. Also, the method used for merging two or more images need not be limited to
colour keying. The formatting of the display and positioning of images from one or more sources on
the display (that is, pixel by pixel) may be predefined and stored (in the image format memory

associated with the image merging module of FIG. 2 for example).

The terms “front,” “back,” “top,” “bottom,” “over,” “under” “left” and “right” and the like in the
description and in the claims, if any, are used for descriptive purposes and not necessarily for
describing permanent relative positions. It is understood that the terms so used are
interchangeable under appropriate circumstances such that the embodiments of the invention
described herein are, for example, capable of operation in other orientations than those illustrated
or otherwise described herein.

The connections as discussed herein may be any type of connection suitable to transfer

signals from or to the respective nodes, units or devices, for example via intermediate devices.
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Accordingly, unless implied or stated otherwise, the connections may for example be direct
connections or indirect connections. The connections may be illustrated or described in reference
to being a single connection, a plurality of connections, unidirectional connections, or bidirectional
connections. However, different embodiments may vary the implementation of the connections.
For example, separate unidirectional connections may be used rather than bidirectional
connections and vice versa. Also, plurality of connections may be replaced with a single
connection that transfers multiple signals serially or in a time multiplexed manner. Likewise, single
connections carrying multiple signals may be separated out into various different connections
carrying subsets of these signals. Therefore, many options exist for transferring signals.

Those skilled in the art will recognise that the boundaries between logical blocks or modules
are merely illustrative and that alternative embodiments may merge logic blocks or modules or
circuit elements or impose an alternate decomposition of functionality upon various logic blocks or
circuit elements. Thus, it is to be understood that the architectures depicted herein are merely
exemplary, and that in fact many other architectures can be implemented which achieve the same
functionality. For example, the first processor module and its associated memory comprising the
lookup table of FIG. 2 may together comprise one module or separate modules. Similarly, the
image merging module and its associated image format memory of FIG. 2 may both be
implemented in a single module or may comprise separate modules. Further, the functionality of
first processor and its associated memory and the second processor may be incorporated in a
single module.

Any arrangement of components to achieve the same functionality is effectively "associated"
such that the desired functionality is achieved. Hence, any two components herein combined to
achieve a particular functionality can be seen as "associated with" each other such that the desired
functionality is achieved, irrespective of architectures or intermedial components. Likewise, any
two components so associated can also be viewed as being "operably connected," or "operably
coupled," to each other to achieve the desired functionality.

Furthermore, those skilled in the art will recognize that boundaries between the above
described operations merely illustrative. The multiple operations may be combined into a single
operation, a single operation may be distributed in additional operations and operations may be
executed at least partially overlapping in time. Moreover, alternative embodiments may include
multiple instances of a particular operation, and the order of operations may be altered in various
other embodiments.

Also for example, in one embodiment, the illustrated examples may be implemented as
circuitry located on a single integrated circuit or within a same device. Further, the entire
functionality of a visual display content source identifier according to the examples described
herein may be implemented in an integrated circuit. Such an integrated circuit may be a package
containing one or more dies. Alternatively, the examples may be implemented as any number of
separate integrated circuits or separate devices interconnected with each other in a suitable
manner. For example, an integrated circuit device may comprise one or more dies in a single

package with electronic components provided on the dies that form the modules and which are
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connectable to other components outside the package through suitable connections such as pins
of the package and bondwires between the pins and the dies.

Also for example, the examples, or portions thereof, may implemented as soft or code
representations of physical circuitry or of logical representations convertible into physical circuitry,
such as in a hardware description language of any appropriate type.

Also, the invention is not limited to physical devices or units implemented in non-
programmable hardware but can also be applied in programmable devices or units able to perform
the desired device functions by operating in accordance with suitable program code, such as
mainframes, minicomputers, servers, workstations, personal computers, notepads, personal digital
assistants, electronic games, automotive and other embedded systems, cell phones and various
other wireless devices, commonly denoted in this application as ‘computer systems’.

However, other modifications, variations and alternatives are also possible. The
specifications and drawings are, accordingly, to be regarded in an illustrative rather than in a
restrictive sense.

In the claims, any reference signs placed between parentheses shall not be construed as
limiting the claim. The word ‘comprising’ does not exclude the presence of other elements or steps
then those listed in a claim. Furthermore, the terms “a” or “an,” as used herein, are defined as one
or more than one. Also, the use of introductory phrases such as “at least one” and “one or more” in
the claims should not be construed to imply that the introduction of another claim element by the
indefinite articles "a" or "an" limits any particular claim containing such introduced claim element to
inventions containing only one such element, even when the same claim includes the introductory
phrases "one or more" or "at least one" and indefinite articles such as "a" or "an." The same holds
true for the use of definite articles. Unless stated otherwise, terms such as “first” and “second” are
used to arbitrarily distinguish between the elements such terms describe. Thus, these terms are
not necessarily intended to indicate temporal or other prioritization of such elements The mere fact
that certain measures are recited in mutually different claims does not indicate that a combination

of these measures cannot be used to advantage.
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Claims

1. A method (300) for identifying a visual display content source (202,204) wherein the visual
display comprises a plurality of pixels, the method comprising; associating (301) each pixel with
either one or another of two or more content sources, receiving (302) a user input signal relating to
a selected one or more of the plurality of pixels, identifying (303) which content source is
associated with the selected excels pixels, and forwarding (304) the user input signal to the

identified content source.

2. The method of either preceding claim comprising storing (305) offset co-ordinates associated
with an image generated by one of the content sources for display on the visual display and

removing (305) an offset from a received user input signal.

3. A visual display content source identifier (206,207,209) wherein the visual display (101)
comprises a plurality of pixels, the identifier comprising; a first processor (206) arranged to
generate a list associating each pixel with one or another of two or more content sources
(202,204), the first processor including a memory (207) for storing the list, and wherein the
identifier further comprises a second processor (209) arranged to receive a user input signal
relating to a selected one or more of the plurality of pixels, the second processor (209) further
being arranged to identify, by interrogation of the list, which content source (202,204 ) is associated
with the selected pixels and arranged to forward the user input signal to the identified content

source.

4. The visual display content source identifier of claim 3 wherein the visual display (101) is a
touch-sensitive screen and wherein the user input signal comprises a signal indicative of a user

(409) having touched said touch-sensitive screen at a particular location.

5. The visual display content source identifier of either of claims 3 or 4 comprising an image
merging module (203) for merging images produced by a first (202) and a second (204) visual

content source according to a predetermined format.

6. The visual display content source identifier of claim 5 wherein the image merging module (203)
is arranged to merge images produced by the first (202) and second (204) visual content sources

by using colour keying.

7. The visual display content source identifier of any of claims 3 to 6 wherein the first processor
(206) is arranged to store offset co-ordinates associated with an image (502) generated by one of
the visual content sources (202) for display on the visual display (101) and wherein the second

processor (209) is arranged to remove an offset from a received user input signal.
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8. The visual display content source identifier of any claims 3 to 7 comprising a frame buffer
memory (210) arranged to store at least one frame of an image (404, 405) generated by each
content source (202, 204).

9. The visual display content source identifier of any claims 3 to 8 wherein the visual content

source identifier (206,207,209) is implemented in an integrated circuit device.
10. A vehicle (100) comprising the visual display content source identifier of any of claims 3 to 9.

11. A tangible computer program product having executable code stored therein to perform a

method for identifying a content source of a visual display in accordance with either of claims 1 or 2

12. The tangible computer program product of Claim 11 wherein the tangible computer program
product comprises at least one from a group consisting of: a hard disk, a CD-ROM, an optical
storage device, a magnetic storage device, a Read Only Memory, a Programmable Read Only
Memory, an Erasable Programmable Read Only Memory, EPROM, an Electrically Erasable

Programmable Read Only Memory and a Flash memory.
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