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- MOBILE DEVICE DISPLAY OF MULTIPLE STREAMED DATA SOURCES

TECHNICAL FIELD

The present mvention relates to portable mobile communications devices and systems,

and more particularly to a portable mobile communications device, system and method that can

display and manipulate multiple real-time data streams on a mobile device.

BACKGROUND OF THE INVENTION

Portable mobile communications devices such as mobile phones are becoming more

- sophisticated and include many new features and capabilities. One such feature is the

capability to receive mobile broadcast signals, mobile television, or the Iike. Such services
include digital video broadcast-handheld (DVB-H), digital media broadcast (DMB), integrated
services digital broadcast-terrestrial (ISDB-T), mobile broadcast multi-cast service (MBMS), or
similar technologies. n When 1integrated mto a mobile phone, all of the aforementioned
technologies utilize a separate mobile broadcast tuner except for MBMS which can be received
using the portable mobile communications device existing mobile radio receiver and
transmmtter.

Navigating the content of the data streams provided by these technologies is not always
visually intuitive. Fof instanée, a user may not be able to see a clip or sample of available data
streams prior to making a selection to ‘attach’ to and receive a particular data stream.

Currently, there are no provisions addressing the user’s dilemma described above. What 1s
needed 1s a mechamsm that allows the user to simultaneously view multiple instances of real-
time data streams on his mobile device prior to making a selection to recetve one as a prnimary

viewing option.

BRIEF SUMMARY OF THE INVENTION

A system and method of navigating among multiple real-time data streams on a mobile
device 1s presented. Multiple thumbnail image representations are displayed wherein each
thumbnail image is associated with an available real-time data stream. A user provides
navigation input via a user interface for navigating among the multiple displayed thumbnail
image representations. The thumbnail image representation curmrently selected based on the
navigation mput is highhghted or otherwise made to stand out on the mobile device display.
The user then selects a highlighted -thumbnail image representation, via the user interface,
thereby acﬁvaﬁng the real-time data stream associated with the highlighted thumbnail mmage
representation. This causes the real-time data stream associated with the selected highlighted
thumbnail image representation to be displayed on the mobile device display. The audio
portion of the real-time data stream associated with the highlighted thumbnail image

representation can be activated if the mobile device is capable.
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The thumbnail image representations can be still images captured from their
associated real-time data streams or reduced versions of the real-time data streams themselves

provided the mobile device is capable of displaying multiple real-time data streams

simultaneously.

According to an aspect of the present invention, there is provided a method of
navigating among multiple real-time data streams on a mobile device, the method
comprising;

displaying multiple thumbnail image representations, each thumbnail image representation
associated with an available real-time data stream;

recetving a selection for a picture-in-picture (PIP) display;

receiving a first navigation input from a user interface, the first navigation input for
navigating among the multiple displayed thumbnail image representations;

selecting a primary thumbnail image representation based on the first navigation input;

receiving a second navigation input from the user interface; |

selecting a secondary thumbnail image representation based on the second navigation input;

activating an audio portion of the real-time data stream associated with the primary
thumbnail image representation; and

displaying the real-time data stream associated with the primary thumbnail image

representation and the real-time data stream associated with the secondary thumbnail image

representation in a PIP format on a mobile device display.

According to another aspect of the present invention, there is provided a mobile
device for navigating among multiple real-time data streams comprising:

a data stream receiver for receiving the multiple real-time data streams;

a display for displaying multiple thumbnail image representations, each thumbnail image
representation associated with an available real-time data stream;

a user interface for receiving a first navigation input and receiving a selection for a picture-
in-picture (PIP) display, the first navigation input for navigating among the multiple
displayed thumbnail image representations, selecting a primary thumbnail image
representation based on the first navigation input, and selecting a secondary thumbnail image
representation based on a second navigation input; and

a processor coupled with the data stream receiver, the display, and the user interface, the
processor configured to activate an audio portion of the real-time data stream associated with
the primary thumbnail image representation,

wherein the real-time data stream associated with the primary thumbnail image
representation and the real-time data stream associated with the secondary thumbnail image

representation are displayed in a PIP format on the display.
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BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is an exterior block diagfam of an exemplary portable mobile communications
device capable of receiving and displaying reél-timc audio/visual data streams.
Figure 2 is a block diagram of selected internal components of the portable mobile
5 communications device capable of receiving and displaying real-time audio/visual data streams.

Figure 3 1s a diagram of a display on a portable mobile communications device, the
display illusirating thumbnail representations of multiple real-time audio/visual data streams.

Figure 4 is a diagram of a display on a portable mobile communications device, the
display illustrating a full screen representation of a selected real-time audio/visual data stream.
10 Figure. 5 is a diagram of a display on a portable mobile commmications device, the
display illustrating a picture-in-picture representation of multiple real-time audio/visual data
streams.
Figure 6 1s a flowchart describing a method of operation according to an embodimen‘t
of the present nvention.
15 Figure 7 is a state diagram describing various states and state transitions for the display
of a portable mobilé communications device when. viewing real-time data streams according to

an embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION ‘

20 Some mobile devices can receive mobile broadcast television signals or mobile
television or the like, such as digital video broadcast-handheld (DVB-H), digital meda
broadcast (DMB), integrated services digital broadcast-terrestrial (ISDB-T) or simlar
technologies. These technologies provide for real-time streams of audio/visual data to a mobile
device. The term real-time data stream used throughout this disclosure applies to the aforesaid

25  specifically as well as any data signal having an audio and video component capable of being
streamed (wired or wirelessly) from a source to a mobile device regardless of the format of the
data.

Figure 1 is a block diagram of an exemplary portable mobile commumications device
capable of receiving and displaying real-time audio/visual data streams. Portable mobile

30  communications device 100 is illustrated in this example as a common “flip” or “clamshell”

type mobile phone having a display 110 and speaker 120 in the upper portion of the portable

2a
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mobile communications device 100 and multiple function keys 130, a joystick, and an alpha-
numeric keypad 150 in the lower portion of the portable mobile communications device 100.

The device illustrated in Figure 1 is assumed to be equipped with the means necessary
to receive and display audio/visual data streams such as, for instance, mobile television
broadcasts. The present invention addresses presentation and navigation tools that provide the
user with a convenient means for browsing among and selecting one or more data streams to
view on his mobile device. Thus, the electronics, hardware, and software that make up the
“mobile television” receiver within the mobile device are illustrated but not necessarily
described herein. What is described is the hardware and software used to manipulate and
present the data streams capable of being received by the mobile device.

Figure 2 1s a block diagram of selected internal components of the portable mobile
communications device capable of receiving and displaying real-time audio/visual data streams.
Figure 2 1s for purposes of explaining the present invention and the present invention is not
limited to any particular design. The portable mobile communications device 100 shown in
Figure 2 may include an operator or user interface 210 to facilitate controlling operation of the
150rtable mobile communications device 100 including initiating and conducting phone calls
and other communications. The user interface 210 may include a display 212 to provide visual
signals to a subscriber or user as to the status and operation of the portable mobile
communications device 100. The display 212 may be a liquid crystal display (LCD) or the like
capable of presénting color images. The display 212 may provide information to a user or
operator in the form of images, text, numerals, characters, a graphical user interface (GUI) and
the like.

The user interface 212 may also include a keypad and function keys or buttons 214
including a pointing device, such as a joystick or the like. The keypad, function buttons and
joystick 214 permit the user to communicate commands to the portable mobile communications
device 100 to dial phone numbers, initiate and terminate calls, establish other cominunications,
such as access to a mobile TV provider, the Internet, send and receive email, text messages and
the like. The keypad, function buttons and joystick 214 may also be used to control other
operations of the portable mobile communications device 100. The keypad, function buttons
and joystick 214 may also be implemented on a touch sensitive display adapted to receive
tactile input. |

The display 212, keypad, and function buttons 214 may be coupled to a main processor
and control logic unit 220. The processor and control logic unit 220 may be a microprocessor
or the like. The processor and logic unit 220 may include an appli"cation 222 to facilitate
navigation and display of streamed content. The functions and operations described with

respect to a portable mobile communications device 100 in the method of Figure 6 may be
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embodied in the application 222 for navigating and displaying streamed content. The
navigating and displaying streamed content application 222 may be embodied in hardware,
firmware, software (data structures) or combinations thereof. The processor and logic unit 220
may also include other data structures, software programs, computer applications and the like to
encode and decode control signals, perform communication procedures, and other functions as
described herein.

The user interface 210 may also include a microphone and a speaker 216. The
microphone 216 may receive audio or acoustic signals from a user or from another acoustic
source. The microphone 216 may convert the audio or acoustic signals to electrical signals.
The microphone 216 may be connected to the processor and logic unit 220 wherein the
processor and logic unit 220 may convert the electrical signals to baseband communication
signals. The processor and control logic unit 220 may be connected to a radio transmitter 230
that may convert baseband signals from the processor and control logic unit 220 to radio
frequency (RF) signals. The radio transmitter 230 may be connected to an antenna assembly
240 for transmission of the RF signals to a communication medium or system, such as a mobile
radib access network (MRAN) or the like.

The portable mobile communications device 100 may also include a mobile TV device
250. The mobile TV device 250 may be a DVB-H type device or the like. The mobile TV
device 250 may be integrally formed as part of the portable mobile communications device 100
or may be a separaté unit that may be connected and operate in association with the portable
mobile communications device 100. The mobile TV device 250 may include an antenna
assembly 252 for receiving broadcast signals of programming from a mobile TV broadcast
network, broadcast radio access network (B-RAN), or the like. A receiver 254 may be coupled
to the antenha assembly 252 to receive the broadcast signals. A signal processor 256 may
receive the broadcast signals from the receivér 254 and convert the signals (i.e., streamed

content) to a format for presentation on the display 212 of the portable mobile communications

device 100. |

Figure 3 is a diagram of a display 110 on a portable mobile communications device, the
display illustrating thumbnail image representations 310 of multiple real-time audio/visual data
streams. The user can navigate among the thumbnail images 310 to gain a preview of what 1s
available for real-time streaming. Each time the user navigates to a thumbnail, the border area
is highlighted 320 or otherwise made more noticeable to the user to indicate which thumbnail
image is currently selected.

Figure 3 displays still images obtained from each available real-time stream. The stills
are obtained from the respective real-time streams as contemporaneously as possible to provide

as current a picture with respect to the actual program being broadcast. If the mobile device is
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capable of handling and outputting multiple real-time data streams simultaneously, then the
thumbnail 1images can be replaced with thumbnail data streams.

Since only one audio feed can be accommodated at a given time, the thumbnail that is
currently highlighted would have its audio portion of the real-time data stream “active”. This
would provide a preview screen with multiple real-time streams displayed for selection.

Figure 4 is a diagram of a display on a portable mobile communications device, the
display illustrating a full screen representation of a selected real-time audio/visual data stream.
Once the user has made a selection from the display shown in Figure 3, the real-time data
stream 410 associated with that thumbnail selection is activated. Small icons at the bottom of
the display allow the user to jump back 420 to the thumbnail display of Figure 3, or directly
switéh. to one of the other available real-time data streams 430. '

Figure 5 is a diagram of a display on a portable mobile communications device, the
display illustrating a picture-in-picture representation of multiple real-time audio/visual data
streams. In this example, the user can set up a picture-in-picture view of two real-time data
streams. The larger real-time data stream 510 is designated as the primary feed while the
smaller real-time data stream is designated as the secondary feed. Icon 530 allows the user to
switch the primary and secondary designations while icons 540 allow the user to move a new
real-time data stream into the secondary position.

Figure 6 is a flowchart describing a method of operation according to an embodiment
of the present invention. In preparation block 610, all available real-time data streams capable
of being displayed by the mobile device are located and identified. In block 620, a current still
image is obtained from each available real-time data stream. In block 630, the mobile device
displays thumbnail images representing each real-time data stream. - If the mobile device 1s
capable of executing multiple real-time data streams simultaneously, then each real-time data
stréam is shown as a thumbnail rather than a still image captured from the data stream. In
block 640, the mobile device responds to user input to navigate among the thumbnail 1mages.
In block 650, the mobile device will highlight the border area of the thumbnail image currently
selected by the user. In addition, the mobile device can play the real-time audio portion data
stream associated with the highlighted thumbnail if capable to provide the user with a greater
sense of the current programming. When the user navigates to another thumbnail, the current
audio output will switch to the audio associated with the newly selected thumbnail image. In
block 660, the user selects one of the thumbnail images. This activates the real-time data
stream associated with the selected thumbnail image. In block 670, the now active real-time
data stream is displayed fully on the mobile device including audio.

Figure 7 is a state diagram describing various states and state transitions for the display

of a portable mobile communications device when viewing real-time data streams according to



CA 02632772 2008-06-09
WO 2007/078338 PCT/US2006/031869

an embodiment of the present invention. In the initial state 710, thumbnail images or thumbnail
- data streams are presented on the display of a mobile device. Based on the user’s navigation
one of the thumbnails will be highlighted or otherwise stand out on the display. If the mobile 1s
capable, the highlighted thumbnail will have 1ts audio active. There are two transitions shown

5  from the initial state to an alternate state.

In one transition from the initial state 710, the user selects the highlighted thumbnail
image 715 or data stream causing the real-time data stream associated with the selected
thumbnail to become active. This 1s illustrated in state box 720 in which a single real-time data
stream 1s displayed with its audio. While in this state, the user can cause two transitions. The -

10 first is simply to select a new feed 725 which will cause the mobile device to switch to a

 different real-time data stream. The second transition is to return 727 to the initial state 710 of
multiple thumbnail 1mages.

In the second transition from the initial state 710, the user selects a primary and
secondary thumbnail for a picture-in-picture type display 717. The picture-in-picture state 730

15  displays the primary real-time data stream in most of the mobile device display and the
secondary real-time data stream in a smaller portion of the mobile device display. In ad;iition,
the audio for the primary real-time data stream is active. From the picture-in-picture state 730
there are three transition options shown. The first transition is simply to switch or swap the
primary and secondary designations 733 for the real-time data streams. This makes the

20  secondary into the primary and vice-versa. The audio for the new primary | real-time data
stream is now activated while the other audio is deactivated. The second transition is to disable
picture-in-picture 735 in favor of the single display state 720. This transition causes the
secondary real-time data stream to disappear from the mobile device display. The last state
transition is to return 737 to the initial state 710 of multiple thumbnail images.

25 ~ ~ Any prompts associated with the invention may be presented and responded to via an |
interactive voice feature, a graphical user interface (GUI) presented- on the display of the
portable mobile communications device or the like.

As will be appreciated by one of skill in the art, the present invention may be embodied
as a method, system, or computer program product. Accordingly, the present invention may

30 take the form of an entirely hardware embodiment, an entirely software embodiment (including

firmware, resident software, micro-code, etc.) or an embodiment combining software and

27 &6

hardware aspects that may all generally be referred to herein as a “circuit,” “module” or

“system.” Furthermore, the present invention may take the form of a computer program
product on a computer-usable storage medium having computer-usable program code

35  embodied in the medium.
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Any suitable compuier readable medium may be utilized. The computer-usable or
computer-readable medium may bp, for example but not limited to, an electronic, magnetic,
optical, electromagnetic, infrared, or semiconductor system, apparatus, device, or propagation
medium. More specific examples (a non-exhaustive list) of the computer-readable medium

would include the following: an electrical connection having one or more wires, a portable

computer diskette, a hard disk, a random access memory (RAM), a read-only memory (ROM),
an erasable programmable read-only memory (EPROM or Flash memory), an optical fiber, a
portable compact disc read-only memory (CD-ROM), an optical storage device, a transmission
media such as those supporting the Intemet or an intranet, or a magnetic storage device. Note
that the computer-usable or computer-readable medium could even be paper or another suitable
medium upon which the program is printed, as the program can be electronically captured, via,
for instance, optical scanming of the paper or other medium, then compiled, interpreted, or
otherwise processed in a suitable manmer, if necessary, and then stored in a computer memory.
In the context of this document, a computer-usable or computer-readable medium may be aﬁy )
medium that can contaih, store, communicate, propagate, or transport the program for use by or
in connection with the instruction execution system, apparatus, or device.

Computer program code for carrying out operations of the present mvention may be
written in an object oriented programming language such as Java , Smalltalk, C++ or the like.
However, the computer program code for carrying out operations of the present mvention may
also -be written in conventional procedural programming languages, such as the "C"
progi‘amming language or similar programming languages. The program code may execute
entirely on the user's computer, partly on the user's computer, as a stand-alone software |
package, partly on the user’s computer and partly on a remote computer or entirely on the
remote computer or server. In the latter scenario, the remote computer may be connected to the
user’s computer through a local area network (LAN) or a wide area network (WAN), or the
connection may be made to an external computer (for example, through the Internet using an
Internet Service Provider).

The present invention may have been described with reference to flowchart illustrations
and/or block diagrams of methods, apparatus (systems) and computer program products
according to embodiments of the invention. It will be understood that each block of the
flowchart illustrations and/or block diagrams, and combinations of blocks in the flowchart
illustrations and/or block diagrams, can be implemented by computer program instructions.
These computer program instructions may be provided to a processor of a general purpose
computer, special purpose computer, or other programmable data processing apparatus to

produce a machine, such that the instructions, which execute via the processor of the computer



10

15

20

25

30

35

CA 02632772 2008-06-09

WO 2007/078338 PCT/US2006/031869

or other programmable data processing apparatus, create means for implementing the
functions/acts specified in the flowchart and/or block diagram block or blocks.

These computer program instructions may also be stored in a computer-readable
memory that can direct a computer or other programmable data processing apparatus to
function in a particular manner, such that the instruétions stored in the computer-readable
memory produce an article of manufacture including instruction means which implement the
function/act specified in the flowchart and/or block diagram block or blocks.

- The computer program instructions may also be loaded onto a computer or other
programmable data processing apparatus to cause a series of operational steps to be performed
on the computer or other programmable apparatus to produce a computer implemented process
such that the instructions which execute on the computer or other programmable apparatﬁs
provide steps for implementing the functions/acts specified in the flowchart and/or block

diagram block or blocks.

The flowcharts and block diagrams in the Figures illustrate the architecture,
functionality, and operation of possible implementations of systems, methods and computer
program products according to various embodiments of the present invention. In this regard,
each block in the flowchart or block diagrams may represent a module, segment, or portion of
code, which comprises one or more executable instructions for implementing the specified
logical function(s). It should also be noted that, in some alternative implementations, the
functions noted in the block may occur out of the order noted in the figures. For example, two

blocks shown in succession may, in fact, be executed substantially concurrently, or the blocks

may sometimes be executed in the reverse order, depending upon the functionality involved. It

will also be noted that each block of the block diagrams and/or flowchart illustration, and

combinations of blocks in the block diagrams and/or flowchart illustration, can be implemented

by special purpose hardware-based systems which perform the specified functions or acts, or

combinations of special purpose hardware and computer mstructions.

The terminology used herein is for the purpose of describing particular embodiments
only and is not intended to be limiting of the invention. As used herein, the singular forms "a",
':'an“ and "the" are intended to include the plural forms as well, unless the context clearly
indicates otherwise. It will be further understood that the terms "comprises" and/or
"comprising," when used in this specification, specify the presence of stated features, integers,
steps, operations, elements, and/or components, but do not preclude the presence or addition of
one or more other features, integers, steps, operations, elements, components, and/or groups
thereof.

Although specific embodiments have been illustrated and described herein, those of

ordinary skill in the art appreciate that any arrangement which is calculated to achieve the same
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purpose may be substituted for the specific embodiments shown and that the invention has
other applications in other environments. This application is intended to cover any adaptations
or variations of the present mnvention. The following claims are in no way intended to limit the

scope of the invention to the specific embodiments described herein.
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The embodiments of the invention in which an exclusive property or privilege is

claimed are defined as follows:

1. A method of navigating among multiple real-time data streams on a mobile

device, the method comprising:

displaying multiple thumbnail image representations, each thumbnail image
representatibn associated with an available real-time data stream;

rece1ving a selection for a picture-in-picture (PIP) display;

receiving a first navigation input from a user interface, the first navigation input for
navigating among the multiple displayed thumbnail image representations;

selecting a primary thumbnail image representation based on the first navigation input;

receiving a second navigation input from the user interface;

selecting a secondary thumbnail image representation based on the second navigation
Input;

activating an audio portion of the real-time data stream associated with the primary

thumbnail image representation; and

displaying the real-time data stream associated with the primary thumbnail image

representation and the real-time data stream associated with the secondary thumbnail

image representation in a PIP format on a mobile device display.

2. The method of claim 1, further comprising switching to the secondary thumbnail

image representation and activating an audio portion of the real-time data stream

associated with the secondary thumbnail image representation.

3. The method of claim 1 or 2, wherein the thumbnail image representations are still

images captured from their associated real-time data streams.

4, The method of claim 1, wherein each thumbnail image representation is itself a

real-time data stream.

J. A mobile device for navigating among multiple real-time data streams
comprising:

a data stream receiver for receiving the multiple real-time data streams;

10
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a display for displaying multiple thumbnail image representations, each thumbnail
1mage representation associated with an available real-time data stream; '

a user interface for receiving a first navigation input and receiving a selection for a
picture-in-picture (PIP) display, the first navigation input for navigating among the
multiple displayed thumbnail image representations, selecting a primary thumbnail image
representation based on the first navigation input, and selecting a secondary thumbnail
Image representation based on a second navigation input; and

a processor coupled with the data stream receiver, the display, and the user interface, the
processor configured to activate an audio portion of the real-time data stream associated
with the primary thumbnail image representation,

wherein the real-time data stream associated with the primary thumbnail image
representation and the real-time data stream associated with the secondary thumbnail

image representation are displayed in a PIP format on the display.

6. The mobile device of claim 5, wherein an audio portion of the real-time data

stream associated with the prnimary thumbnail image representation is activated.

7. The mobile device of claim 5 or 6, wherein the thumbnail image representations

are still images captured from their associated real-time data streams.

8. The mobile device of claim 5, wherein each thumbnail image representation is

itself a real-time data stream.

11
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FIGURE 2
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FIGURE 6
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