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METHOD AND APPARATUS FOR SURFING AN ORDERED LINEUP OF TV CHANNELS

TECHNICAL FIELD
The present application generally relates to surfing an ordered lineup of TV channels

associated with a linear TV service.

BACKGROUND

Despite the introduction of on-demand Television (“TV") services, linear TV services still
remain the predominant form of TV services that users consume. Unlike on-demand TV
services, linear TV services restrict the times that users can view certain TV content. Linear TV
services do so by unilaterally controlling what and when different TV content is sent to users’
client devices over different physical, logical, or other higher-layer TV channels. A provider of
linear TV services assigns numbers or other sortable identifiers to these TV channels, so as to
establish at least a default positional ordering of the channels. Some client devices allow a user
to effectively customize the provider’s default channel ordering (at least from the user’s
perspective), such as by mapping the provider’s ordering to a “virtual” ordering maintained
locally at the user’s client device. In any event, the provider’s or a user’s positional ordering of
the TV channels is referred to herein as the ordered lineup of TV channels (or simply “channel
lineup”).

Because of the time-restrictive nature of linear TV services, users frequently engage in
the practice of “surfing” (a.k.a. zapping, hopping, or traversing) the channel lineup in order to
find the TV content that they desire to view. This entails a user controlling his or her set-top-box,
computer, or other client device to switch the TV channel whose video stream is rendered and
displayed from one channel to another. A user can do so for instance by directing the client
device to switch to the TV channel that immediately precedes or immediately succeeds the TV
channel that the user is currently viewing, as defined by the channel lineup. Alternatively, a user
may direct the client device to switch to some other TV channel that is not immediately adjacent
to the channel that the user is currently viewing.

Known approaches to channel surfing prove tedious and inefficient, especially in the

face of modern channel lineups that include hundreds or thousands of TV channels.

SUMMARY
One or more embodiments herein advantageously improve the efficiency of TV channel
surfing. Rather than limiting a user to surfing TV channels one by one, as in conventional
approaches, one or more embodiments herein enable a user to effectively surf an ordered
lineup of TV channels in groups of multiple TV channels.
For example, one or more embodiments herein include a method for surfing an ordered

lineup of TV channels associated with a linear TV service. The method is implemented by a
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client device, such as a set-top-box. The method includes rendering for simultaneous display in
three or more display areas video streams from a first group of TV channels. This first group
includes a first TV channel whose video stream is rendered for display in a designated one of
the display areas. The first group additionally includes one or more TV channels that
immediately precede, and one or more TV channels that immediately succeed, the first TV
channel in the ordered lineup. The method further includes receiving control signaling to change
the TV channel whose video stream is displayed in the designated display area from the first
channel to a second channel. The method also includes responsive, to the control signaling,
switching to rendering for simultaneous display in the display areas video streams from a
second group of TV channels. This second group includes the second channel. The second
group also includes one or more TV channels that immediately precede, and one or more TV
channels that immediately succeed, the second TV channel in the ordered lineup. Each of the
first and second groups includes at least one TV channel that is not included in the other of the
groups.

In some embodiments, the video stream displayed in the designated display area at any
given time is the video stream that a user at least tentatively selects for exclusive viewing
pending completion of said surfing.

In one or more embodiments, the first and second groups are mutually exclusive of one
another, but are immediately adjacent to one another in the ordered lineup.

In some embodiments, the display areas other than the designated display area
comprise picture-in-picture (PiP) areas inset into the designated area. In one or more of these
embodiments, for example, the control signaling indicates that a viewer has, upon toggling a
selection tool across the PiP areas to a particular PiP area displaying a desired video stream,
activated the selection tool on that PiP area. In this case, the above-described switching
comprises switching from rendering the desired video stream for display in the particular PiP
area to rendering the desired video stream for display in the designated display area.

In at least some of the above-described embodiments, the video streams from the
immediately preceding channels are rendered for display proximal to a top edge of the
designated display area. And the video streams from the immediately succeeding channels are
rendered for display proximal to a bottom edge of the designated display area.

In at least some of the above described embodiments, the method further includes,
responsive to the elapse of a defined amount of time since the video stream displayed in the
designated display area has changed, switching to rendering for exclusive display the video
stream currently displayed in the designated display area.

In at least some of the above described embodiments, one or more of the display areas
are smaller in size than one or more others of the display areas. In this case, the method

according to one or more embodiments further includes rendering the one or more video
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streams displayed in those one or more smaller sized display areas at a lower bit rate than the
one or more video streams displayed in the others of the display areas.

In at least some of the above described embodiments, the number of display areas
equals the number of TV channels in each of the first and second groups. In this case, the
method according to one or more embodiments further includes rendering for simultaneous
display video streams from all TV channels in the first group, and rendering for simultaneous
display video streams from all TV channels in the second group.

In other embodiments, by contrast, the number of display areas is at least three but is
less than the number of TV channels in each of the first and second groups. In this case, the
method according to one or more embodiments includes rendering for simultaneous display at
different times, video streams from different subgroups of TV channels in the first group, and
rendering for simultaneous display at different times video streams from different subgroups of
TV channels in the second group. For example, in one or more embodiments, the first and
second groups respectively include two or more TV channels that immediately precede, and two
or more TV channels that immediately succeed the first and second channels. In these
embodiments, the method includes forming the different subgroups of TV channels in the first
group, with each subgroup including the first channel, at least one channel that precedes the
first channel, and at least one channel that succeeds the first channel. The method includes
cycling through these different subgroups to render for simultaneous display at different times
the video streams from the TV channels in the different subgroups. The method also includes
forming the different subgroups of TV channels in the second group, with each subgroup
including the second channel, at least one channel that precedes the second channel, and at
least one channel that succeeds the second channel. The method includes cycling through
these different subgroups to render for simultaneous display at different times the video streams
from the TV channels in the different subgroups.

In one or more of the above embodiments, the method further includes switching from
an individual-based surfing mode for surfing the lineup in individual TV channels to a group-
based surfing mode for surfing the lineup in groups of TV channels, responsive to receiving a
defined number of channel up or channel down commands within a defined period of time.

One or more embodiments herein also include a different method for surfing an ordered
lineup of TV channels associated with a linear TV service. This different method is also
implemented by a client device, such as a set-top-box. The method includes tracking which one
or more of the TV channels are most frequently selected for viewing the video streams thereof.
The method further includes tracking which one or more of the TV channels have most recently
been selected in the past for viewing the video streams thereof. The method finally includes
rendering for simultaneous display in three or more display areas video streams from the
tracked TV channels as well as a TV channel whose video stream is currently selected for

viewing.
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In some embodiments, the rendering comprises rendering the video stream currently
selected for viewing in a designated one of the display areas, and rendering video streams from
the tracked TV channels in display areas that comprise PiP areas inset into the designated
display area.

Embodiments herein further include a client device comprising a processor and a
memory. This memory contains instructions executable by the processor, whereby the client
device is configured to perform the respective processing described above, including any
variations or modifications thereof.

Finally, embodiments herein include a computer program comprising instructions, which
when executed on at least one processor of a client device, cause the client device to carry out
any of the methods above. A carrier containing such a computer program in some embodiments
may be one of an electrical signal, an optical signal, a radio signal, or a computer readable

storage medium.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a block diagram of a linear TV system according to one or more
embodiments herein.

Figure 2 is a logic flow diagram of a method for surfing an ordered lineup of TV channels
associated with a linear TV service, according to one or more embodiments.

Figures 3a-3e are block diagrams illustrating one or more embodiments in which some
display areas herein are picture-in-picture (PiP) areas.

Figures 4a-4e are block diagrams illustrating one or more embodiments in which some
display areas herein are arranged proximal to the top of a designated display area, while other
display areas herein are arranged proximal to the bottom of the designated display area.

Figures 5a-5e are block diagrams illustrating one or more embodiment in which display
areas herein are arranged as a mosaic of equally sized areas.

Figures 6a-6d are block diagrams illustrating one or more embodiments in which some
display areas herein are stacked, partially overlapping areas arranged on either side of a
designated display area.

Figures 7a-7c are block diagrams illustrating one or more embodiments in which the
display areas are not all rendered for display on the same device.

Figures 8a-8c are block diagrams illustrating one or more embodiments in which video
streams from different subgroups of TV channels are rendered for simultaneous display.

Figure 9 is a logic flow diagram of a method for surfing an ordered lineup of TV channels
associated with a linear TV service, according to one or more other embodiments.

Figure 10 is a block diagram of a client device according to one or more embodiments.

Figure 11 is a block diagram of the functional units of a client device according to one or
more embodiments.
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Figure 12 is a block diagram of the functional units of a client device according to one or
more other embodiments

Figure 13 is a block diagram of the code modules in memory accessible to a client
device implementing the method of Figure 2 according to one or more embodiments.

Figure 14 is a block diagram of the code modules in memory accessible to a client

device implementing the method of Figure 9 according to one or more embodiments.

DETAILED DESCRIPTION

Figure 1 illustrates a linear television (TV) system 100 according to one or more
embodiments. As shown, a linear TV service provider’'s headend 105 receives different TV
content (e.g., national and/or local TV programs, advertisements, etc.) from one or more content
providers (not shown). The headend 105 aggregates and organizes the different TV content into
different video streams 110 (with accompanying audio streams, if applicable). The headend 105
then sends these video streams 110 to client devices 115 via a content delivery network (CDN)
120 and an access network 125. Contrasted with video-on-demand (VoD), the headend 105
unilaterally controls (i.e., schedules) what and when different TV content is sent on the different
video streams 110, so as to restrict the times that users of the client devices 115 can view
certain TV content. Upon reception, client devices 115 render the video streams 110 for display.

The headend 105 more specifically sends the video streams 110 to the client devices
115 by sending the streams 110 over different physical, logical, or other higher-layer TV
channels 130. The headend 104 assigns numbers or other sortable identifiers to these TV
channels 130 (e.g., as CH1, CH2, CH3...). By way of these identifiers, the headend’s mapping
of which video streams 110 are sent over which TV channels 130 establishes at least a default
positional ordering of the channels 130. In some embodiments, a user employs his or her client
device 115 to customize the provider's default channel ordering (at least from the user’s
perspective). In one embodiment, for example, the user’s client device 115 maps the provider’s
default ordering to a “virtual” ordering specified by the user and maintained locally at (i.e.,
internally to) the device 115. The device 115 in this regard presents the virtual ordering to the
user, but interacts with the headend 104 using the provider’s default ordering by performing
translations between those orderings as needed (e.g., by mapping the provider’'s channel
identifiers to virtual channel identifiers as shown in Figure 1). Whether it is the provider’s
positional ordering 135a or the user’s “custom” positional ordering 135b, that ordering is referred
to herein as an ordered lineup 135 of TV channels 130 (or simply “channel lineup”).

No matter how the TV channels 130 are positionally ordered, users remain confined to
viewing whatever video streams 110 the headend 105 schedules on those channels 130 at a
particular time. Because of this, users frequently surf the ordered lineup 135 in order to find

what they want to view. This conventionally entails a user controlling his or her client device 115
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to switch the TV channel whose video stream is rendered and displayed from one channel to
another.

One or more embodiments herein advantageously improve the efficiency of channel
surfing. Rather than limiting a user to surfing channels one by one, as in conventional
approaches, one or more embodiments herein enable a user to effectively surf the ordered
lineup 135 in groups of multiple channels.

For example, one or more embodiments herein include a method implemented by a
client device 115 for surfing an ordered lineup 135 of TV channels 130 associated with a linear
TV service. As shown in Figure 2, the method 200 includes rendering for simultaneous display
in three or more display areas video streams from a first group of TV channels (Block 205). This
first group includes a first TV channel (e.g., CH10) whose video stream is rendered for display in
a designated one of the display areas (e.g., a main display area). The first group also includes
one or more TV channels that immediately precede the first channel in the ordered lineup 135
(e.g., CH8 and CH9). And the first group further includes one or more TV channels that
immediately succeed the first channel in the ordered lineup 135 (e.g., CH11 and CH12).

The method 200 further includes receiving control signaling to change the TV channel
whose video stream is displayed in the designated display area from the first channel (e.g.,
CH10) to a second channel (e.g., CH17) (Block 210). Responsive to this control signaling, the
method 200 finally entails switching to rendering for simultaneous display in the display areas
video streams from a second group of TV channels (Block 215). This second group includes the
second channel, as well as one or more TV channels that immediately precede the second
channel in the ordered lineup 135 (e.g., CH15 and CH16). And the second group also includes
one or more TV channels that immediately succeed the second channel in the ordered lineup
135 (e.g., CH18 and CH19). Note that, since the first and second channels are different, each of
the first and second groups includes at least one TV channel that is not included in the other of
the groups.

By surfing the ordered lineup 135 in groups of channels in this way, a user is able to
simultaneously view the video streams of three or more channels at any given time. And the
user is able to do this merely by initiating control signaling to change the channel whose video
stream is displayed in the designated display area; that is, the user does not manually enter a
separate channel change command for each non-designated display area. This significantly
increases the efficiency with which the user is able to evaluate which channel to select for
exclusive viewing. Moreover, by intelligently forming the groups to each include immediately
adjacent channels on both sides of the channel whose video stream is to be displayed in a
particular display area, embodiments in at least some instances still maintain some semblance
to the channel surfing process that users have grown accustomed to.

In one or more embodiments, for example, the video stream displayed in the designated

display area at any given time is the video stream that a user at least tentatively selects for
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exclusive viewing (pending completion of channel surfing). In one such embodiment, any audio
stream that accompanies that video stream is the audio stream that is played. Regardless, this
means that group formation is centered and otherwise revolves around the channel whose
video stream the user tentatively selects for exclusive viewing. Such proves advantageous
because it gives the user a sense of the channels immediately surrounding the one he or she
currently selects, rather than confining the user to just that one selected channel. Figures 3a-3e
illustrate one example of this embodiment in a context where display areas other than the
designated display area are picture-in-picture (PiP) areas inset into (i.e., overlaid on) the
designated display area.

As shown in the example of Figure 3a, a user currently selects to exclusively view the
video stream of the TV channel identified by number 10 (or, simply, “Channel 10”). The user’s
client device 115 renders this video stream for display in the designated display area 300.
Thereafter, the user controls the client device 115 to enter a group-based surfing mode for
surfing the ordered lineup 135 in groups of channels (as opposed to a conventional, individual-
based surfing mode for surfing the ordered lineup 135 in individual channels one by one).

Figures 3b-3c illustrate the surfing mode according to this example. As shown in Figure
3b, upon entering the group-based surfing mode (e.g., responsive to the user pushing a
dedicated button on his or her remote control), the client device 115 renders the same video
stream for display in the designated display area 300; that is, the video stream of Channel 10.
Notably, though, the client device 115 also renders the video streams of six other channels that
surround and are centered around Channel 10 in the lineup 135, for simultaneous display in PiP
areas 305 inset into the designated display area 300. These six other channels include three
channels that immediately precede Channel 10 in the lineup 135 (i.e., Channels 7, 8, and 9),
and three channels that immediately succeed Channel 10 in the lineup 135 (i.e., Channels 11,
12, and 13).

After rendering this first group of seven consecutively ordered channels for simultaneous
display, the client device 115 receives control signaling to change the TV channel whose stream
is displayed in the designated display area 300 from Channel 10 to Channel 17. This control
signaling in some embodiments explicitly identifies Channel 17 as the channel to be displayed in
the designated area 300. The control signaling in this case may for instance be received
responsive to the user successively pressing the numbers “1” and “7” on his or her remote
control. In other embodiments, though, the control signaling only implicitly indicates that
Channel 17 is to be displayed in the designated area 300. In one embodiment, for example, the
control signaling explicitly directs the device 115 to render for simultaneous display in the
display areas 300, 305 a second group of seven consecutively ordered channels that is mutually
exclusive of the first group, but that immediately succeeds the first group in the ordered lineup
135. The control signaling may be received for instance responsive to the user pressing a

“group up” button on his or her remote control. This second group of seven consecutively
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ordered channels includes Channels 14-20. Since the second group is centered around
Channel 17, with three channels preceding and three channels succeeding it, that channel is the
one that is rendered for display in the designated display area 300. Regardless of the particular
nature of the control signaling, though, the device 115 responds to that signaling by switching to
rendering for simultaneous display in the display areas 300, 305 video streams from the second
group (including Channels 14-20), as shown in Figure 3¢. Accordingly, as the video stream
rendered for display on the designated area 300 changes, so too will all of the PiP areas 305 for
the preceding and subsequent channels. (Of course, although not shown, the control signaling
may in other examples explicitly direct the device 115 to render a second group of channels that
is mutually exclusive of the first group, but that immediately precedes the first group in the
lineup 135. In general, therefore, the first and second groups in such embodiments are mutually
exclusive of one another, but are immediately adjacent to one another in the ordered lineup
135).

In some embodiment, the client device 115 exits the group-based surfing mode
responsive to the elapse of a defined amount of time since the video stream displayed in the
designated display area 300 has changed. Responsive to such a timeout, the device 115
switches to rendering for exclusive display the video stream currently displayed in the
designated display area. As shown in Figure 3d, for example, the device 115 renders Channel
17’s video stream for exclusive display in the designated display area 300, since in this example
the user did not continue to surf the lineup 135 for a defined amount of time.

In other embodiments, the client device 115 exits the group-based surfing mode
responsive to the control signaling indicating that a user has, upon toggling a selection tool 310
across the PiP areas 305 to a particular PiP area displaying a desired video stream, activated
that selection tool 310 on that PiP area. In this case, the device 115 switches from rendering the
desired video stream in the particular PiP area to rendering that desired video stream for
exclusive display in the designated display area 300. As shown in Figure 3e, for instance, the
device 115 renders Channel 20’s video stream for exclusive display in the designated area 300
responsive to the user activating the selection tool 310 on the PiP area displaying Channel 20’s
video stream.

Of course, although Figure 3e shows the device 115 existing group-based surfing mode
responsive to user activation of the selection tool 310, the device 115 in still other embodiments
treats that activation as just another command to surf the lineup 135 in groups, not a command
to exist surfing mode. In this case, then, the device 115 switches from rendering the desired
video stream for display in the particular PiP area to rendering the desired video stream for
display in the designated display area 300. And the device 115 renders for simultaneous display
in the PiP areas 305 the other channels in a third group that is centered around Channel 20.
That is, the device 115 renders Channels 17-19 and 21-23 for simultaneous display in the PiP
areas 305.
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Moreover, while Figure 3 described an example in which a client device 115 enters a
group-based surfing mode responsive to the user pushing a dedicated button on his or her
remote control, embodiments herein are not so limited. In other embodiments, for instance, the
device 115 enters the group-based surfing mode responsive to receiving a defined number
(e.g., three) of channel up or channel down commands within a defined period of time. A
channel up or channel down command in this regard refers to a command to surf the ordered
lineup 135 on an individual channel basis; that is, to change the channel whose video stream is
rendered for display in the designated display area 300 from the current channel to the channel
that is immediately above or below the current channel in the lineup 135. Accordingly, when the
device 115 receives a succession of such commands within a certain amount of time or at a
certain rate, the device 115 surfs the lineup 135 on a group-basis rather than an individual-
basis, based on the assumption that the user desires to traverse the lineup 135 more quickly
and efficiently. Client devices 115 that provide both individual-based and group-based surfing
modes as alternatives may enter the group-based surfing mode when this condition is met and
enter the individual-based surfing mode when the channel up or channel down commands are
received more slowly.

Still further, although Figure 3 described some embodiments in a context where display
areas other than the designated display area are PiP areas, the display areas herein generally
include any area in which a video stream is displayed, no matter the size, positioning, or
arrangement. Figures 4a-4e, for example, illustrate one or more other embodiments with
different types of display areas; namely, picture-by-picture display areas rather than PiP areas.

Figures 4a-4e correspond to Figures 3a-3e except for the size, positioning, and
arrangement of the display areas. As shown in Figures 4b and 4c, display areas 405 other than
the designated display area 400 are arranged adjacent to, rather than inset into or overlaid onto,
the designated display area 400. In order to arrange the display areas 400, 405 in this way, the
designated display area 400 in some embodiments is scaled, moved, or otherwise reconfigured
upon entering and existing the group-based surfing mode. The designated area 400 may for
instance be scaled in the vertical dimension so as to be made smaller when entering the surfing
mode but made larger when existing the surfing mode.

As collectively gathered from Figures 3a-3e and Figures 4a-4e, the client device 115 in
one or more embodiments herein renders the video streams from the immediately preceding
channels (e.g., Channels 7-9) for display proximal to a top edge of the designated display area
300, 400, irrespective of whether the other display areas 305, 405 are inset into or adjacent to
that designated area. Alternatively or additionally, the client device 115 renders the video
streams from the immediately succeeding channels (e.g., Channels 11-13) for display proximal
to a bottom edge of the designated display area 300, 400.

Although the embodiments above were described with examples where the designated

display area was larger in size than the other display areas in surfing mode, such need not be



10

15

20

25

30

35

WO 2016/016688 PCT/IB2014/063567
10

the case. Figures 5a-5e, for instance, illustrate embodiments where all of the display areas are
equally sized in surfing mode. More specifically, the figures illustrate the display areas arranged
as a mosaic of equally sized areas. The designated display area 500 is scaled upon entering
the surfing mode and is arranged in the center of the mosaic. The other display areas 505
surround the designated area 500 and display the immediately adjacent channels’ video
streams.

In still one or more other embodiments, non-designated display areas in surfing mode
comprise stacked, partially overlapping areas arranged on either side of the designated display
area. Figures 6a-6d illustrate one example of this. Indeed, as shown the non-designated display
areas 605 are arranged in two different stacks, one for displaying the video streams of
immediately preceding channels (e.g., Channels 8-9) and one for displaying the video streams
of immediately succeeding channels (e.g., Channels 11-12). The designated display area is
arranged in the center, so as to be prominent and unobstructed. The video stream displayed in
this designated area 600 is the video stream tentatively selected for exclusive viewing, as
described previously. The stack for preceding channels is arranged to the left of the designated
display area 600, while the stack for subsequent channels is arranged to the right of that
designated area 600.

The embodiments shown in Figures 6a-6d prove particularly conducive to client devices
115 controlled by a touch-based user interface (e.g., a touchscreen). The user for instance
swipes the touch interface left or right in order to traverse the lineup 135 towards preceding or
subsequent channels. In some examples, this touch control traverses the lineup 135 one
channel at a time, meaning that two different groups consecutively formed during group-based
surfing each include one TV channel that is not included in the other of the groups, but
otherwise share common channels. As shown in Figures 6b-6c¢, for instance, the device 115
surfs from rendering a first group of Channels 8-12 to rendering a second group of Channels 9-
13 responsive to a user’s touch swipe to the left. The first group of Channels 8-12 shown in
Figure 6b includes one channel (namely, Channel 8) that is not included in the second group of
Channels 9-13 shown in Figure 6c. And the second group of Channels 9-13 includes one
channel (namely, Channel 13) that is not included in the first group of Channels 8-12. But,
otherwise, the groups share common Channels 9-12.

Note that embodiments above do not distinguish between which or how many physical
displays are used to actually display the video streams and their containing display areas.
Indeed, a client device 115 herein may be configured to render the streams for display on one
and the same physical display, or for display on multiple different physical displays. Figures 7a-
7c¢ illustrate a few examples in this regard. As shown, the client device 115 renders the video
stream for display in the designated area 700 on a main one 710 of multiple different physical
displays. And the client device 115 renders the video streams for display in the other areas 705

on one or more other so-called companion displays 715, such as a tablet or mobile terminal.
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The other areas 705 may be rendered for display all on the same companion display 715 (as
shown in Figure 7b), or be rendered for display on multiple different, separate companion
displays 715 (as shown in Figure 7c). Particularly in this latter case, the companion displays 715
may be arranged adjacent to the main display 710.

In at least some embodiments, such as those described thus far, the number of display
areas equals the number of TV channels in each of the first and second groups. In this case, the
client device 115 in implementing the method of Figure 2 renders for simultaneous display video
streams from all channels in the first group, and renders for simultaneous display video streams
from all channels in the second group.

In other embodiments that have not been shown thus far, the number of display areas is
at least three but is less than the number of TV channels in each of the first and second groups.
That is, there are more TV channels to display the video stream thereof than there are display
areas to display those streams in. In this case, the client device 115 in one or more
embodiments is configured to render for simultaneous display at different times video streams
from different subgroups of TV channels in the first group. In other words, the client device 115
renders for simultaneous display only one portion of the channels in the first group at one time,
renders for simultaneous display only another portion of the channels in the first group at
another time, and so on. Similarly, the client device 115 is configured (e.g., upon channel
surfing) to render for simultaneous display at different times video streams from different
subgroups of TV channels in the second group. Each subgroup includes at least three channels
since there are at least three display areas.

In one embodiment, for example, the first and second groups respectively include two or
more TV channels that immediately precede, and two or more TV channels that immediately
succeed, the first and second channels in the lineup 135. In this case, the device 115 forms the
different subgroups of TV channels in the first group. Each subgroup includes the first channel,
at least one channel that precedes the first channel, and at least one channel that succeeds the
first channel. The device 115 then cycles through those different subgroups to render for
simultaneous display at different times the video streams from the TV channels in the different
subgroups. Similarly, the device 115 forms the different subgroups of TV channels in the second
group (upon channel surfing to that second group). Each subgroup includes the second
channel, at least one channel that precedes the second channel, and at least one channel that
succeeds the second channel. The device 115 then cycles through those different subgroups to
render for simultaneous display at different times the video streams from the TV channels in the
different subgroups.

Figures 8a-8c illustrate one example of this embodiment for a group of Channels 7-13,
which could be either the first group or the second group. The device 115 forms three different
subgroups of channels, with each subgroup including Channel 10 since that is the channel

whose video stream is displayed in the designated area 800. Figure 8a shows a first subgroup
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that includes Channel 10 as well as the two channels that immediately surround it in the lineup
135; namely, Channels 9 and 11. Figure 8b shows a second subgroup that includes Channel 10
as well as the two channels that are once-removed from it in the lineup 135; namely, Channels
8 and 12. Finally, Figure 8c shows a third subgroup that includes Channel 10 as well as the two
channels that are twice-removed from it in the lineup 135; namely Channels 7 and 13. With
these subgroups formed, the device 115 cycles through the subgroups to simultaneously render
the video streams of those different subgroups at different times. That is, at each different time a
different subgroup of TV channels from the group is displayed. As shown, for instance, the
device 115 first simultaneously displays the first subgroup’s video streams, e.g., responsive to
the user pressing a dedicated button on his or her remote control. The device 115 then waits a
defined period of time. After this set delay, and autonomously without regard to any further user
input, the device 115 switches to simultaneously displaying the second subgroup’s video
streams. Notably, the device 115 does so by replacing which video streams are rendered in the
static PiP areas 805a and 805b. Then, again after a defined period of time, and autonomously
without regard to any further user input, the device 115 switches to simultaneously displaying
the third subgroup’s video streams in those same PiP areas 805a and 805b. This cycling
continues on in one or more embodiments until further user input is received or until a maximum
cycling timeout occurs. Effectively, then, the device 115 renders video streams from the
preceding Channels 7-9 for successive display in PiP area 805a, and renders video streams
from the succeeding Channels 11-13 for successive display in PiP areas 805b. In at least some
embodiments, the device 115 does so responsive to a single channel surfing command, rather
than one surfing command for each change in the video stream displayed.

As exemplified in a number of embodiments, especially those that utilize PiP areas, one
or more of the display areas may be smaller in size than one or more others of the display
areas. In some embodiments, the client device 115 renders the one or more video streams
displayed in those one or more smaller sized display areas at a lower bit rate than the one or
more video streams displayed in the others of the display areas. For instance, the device 115
renders the video stream displayed in the designated display area at a defined “normal” bit rate,
but renders the video streams displayed in PiP areas at a lower bit rate. In this way, the device
115 advantageously exploits the smaller sized areas as a way to reduce demands on its
processing resources, with little to no degradation to the quality of the video streams displayed
in those smaller areas.

In some embodiments, though, the device 115 conditions the above use of a lower bit
rate on the video streams being in a certain format. In one embodiment, for instance, the device
115 only uses a lower bit rate if the video streams are in the form of HTTP Live Streaming (HLS)
Adaptive Bit Rate (ABR). In another embodiment, by contrast, the device 115 only uses a lower
bit rate if the video streams are in the form of the Internet Group Management Protocol (IGMP).

In still other embodiments, a combination of ABR and IGMP streams is used to most effectively
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utilize the available bandwidth of the network. This enables for example an operator to use a
combination of unicast (HLS) and multicast (IGMP) technology to deliver the streams to the
client device 115. Depending on available network capacity and network conditions, it may be
advantageous for the client device 115 to request/subscribe to either a HLS or an IGMP stream
version for an individual channel.

Consider now a variation of the above embodiments that exploit the multiple display
areas in a different way. Although the above embodiments describe a first and second group of
channels each containing a set of consecutive channels, a variation thereof creates a first and
second group of channels based on the most frequently and recently watched channels. Figure
9 shows this variation as a different sort of method implemented by a client device 115 for
surfing the ordered lineup 135. The method 900 includes tracking which one or more of the TV
channels 130 are most frequently selected for viewing the video streams 110 thereof (Block
905). The method 900 also includes tracking which one or more of the TV channels 130 have
most recently been selected in the past for viewing the video streams 110 thereof (Block 910).
Such tracking may entail for instance maintaining in the client device’s memory a history of a
user’s viewing habits and a history of the user’s past channel changes. Regardless, the method
900 further involves rendering for simultaneous display in three or more display areas video
streams 110 from the tracked TV channels (i.e., the most frequently viewed channels and the
most recently selected channels) as well as a TV channel whose video stream is currently
selected for viewing (Block 915).

As the device 115 surfs the lineup 135, the device 115 continues to perform the above-
described tracking and dynamically updates the video streams in the display areas accordingly.
If a user’s channel change causes the changed-to channel to become one of the most
frequently selected channels, for instance, the device 115 replaces one of the previously
displayed channels with that changed-to channel.

The variations and modifications applicable to Figure 2 embodiments are readily
extrapolated to Figure 9 embodiments, at least to the extent that the variations and
modifications do not rely on the particular video streams displayed in the display areas.
According to one variation, for example, the device 115 renders the video stream currently
selected for viewing in a designated one of the display areas, and renders video streams from
the tracked TV channels in display areas that comprise PiP areas inset into the designated
area.

Those sKkilled in the art will appreciate that embodiments herein do not rely on the
particular technology or standard employed in the intermediate communication networks
between the headend 105 and a client device 115. The access network 125 may for instance be
an |IP-based network, a cable network (CATV), a fiber network, a satellite network, a wireless
communication network, or any combination thereof, as just a few examples. The access

network 125 in this regard may be a home local area network (LAN) or a personal area network
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(PAN). Alternatively, the access network 125 may be a wireless communication network
provided by a telecommunication provider so as to realize mobile TV. Of course, the access
network 125 in other instances may be wired or wireless.

Those sKkilled in the art will also appreciate that embodiments herein are not limited to
any particular type of client device 115. The device 115 for instance may be a set-top-box (STB)
that renders video streams for display on an external TV set. Alternatively, the device 115 may
be a “smart” TV set that performs rendering itself, rather than relying on a STB. Still further, the
device 115 may be a desktop or laptop computer, especially for receiving IPTV. And of course
the device 115 may be any sort of mobile terminal or user equipment, such as a cellular phone,
PDA, or tablet.

In any event, one or more embodiments herein prove particularly suited for exploiting
ultra-high definition television or UHD. UHD includes 4K UHD (2160p) and 8K UHD (4320p),
which are two digital video formats proposed by NHK Science & Technology Research
Laboratories and defined and approved by the International Telecommunication Union (ITU).
The Consumer Electronics Association announced that "Ultra High-Definition", or "Ultra HD",
would be used for displays that have an aspect ratio of at least 16:9 and at least one digital
input capable of carrying and presenting native video at a minimum resolution of 3840%2160
pixels. With UHD television becoming more popular, it is expected that larger screens will also
become more readily available. In the near future, it would not be uncommon to see 100+
inches screens in households. With the larger real estate in screen size and greater resolution
provided by UHD technology, embodiments herein exploit these features to display multiple PiP
panels overlaid on to an oversized screen.

In general, though, the embodiments herein employ any sort of CDN 120, any sort of
access network, and any sort of client device 115 that is capable of facilitating linear TV
services (as distinguished from on-demand TV services).

In view of the above variations and modifications, those skilled in the art will appreciate
that embodiments herein also include apparatus configured to perform the processing described
herein. In particular, embodiments herein also include a client device 115. The client device 115
is configured to perform the processing shown in Figures 2 and/or 9, including any modifications
and variations described herein.

Figure 10 generally illustrates one example of such a client device 1000 according to
one or more embodiments. As shown, the client device 1000 includes one or more processing
circuits 1010 and one or more communications interfaces 1005.

The one or more communication interfaces 1005 include various components (not
shown) for sending and receiving data and control signals. Data in this regard may include the
received video streams, and control signals may include signals to control channel surfing. More
particularly, the interface(s) 1005 include a transmitter that is configured to use known signal

processing techniques, typically according to one or more standards, and is configured to
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condition a signal for transmission (e.g., over the air via one or more antennas). Similarly, the
interface(s) 1005 include a receiver that is configured to convert signals received (e.g., via the
antenna(s)) into digital samples for processing by the one or more processing circuits 1010. The
one or more processing circuits 1010 extract data from signals received via the receiver and
generate information for transmission via the transmitter.

The one or more processing circuits 1010 may comprise circuits dedicated to performing
the processing herein and/or one or several microprocessors in conjunction with memory 1015.
In embodiments that employ memory 1015, which may comprise one or several types of
memory such as read-only memory (ROM), random-access memory, cache memory, flash
memory devices, optical storage devices, etc., the memory stores program code for carrying out
one or more of the techniques described herein.

Of course, not all of the steps of the techniques described herein are necessarily
performed in a single microprocessor or even in a single module. Thus, a more generalized
control circuit configured to carry out the operations described above may have a physical
configuration corresponding directly to the processing circuit(s) 1010 or may be embodied in two
or more modules or units.

Figure 11 illustrates the functional units of the client device 1000 where it is configured to
perform the processing in Figure 2 according to one or more embodiments. The functional units
include a rendering unit 1105 for rendering for simultaneous display in three or more display
areas video streams from a first group of TV channels, including a first TV channel whose video
stream is rendered for display in a designated one of the display areas and also including one or
more TV channels that immediately precede, and one or more TV channels that immediately
succeed, the first TV channel in the ordered lineup. The functional units further include a
receiving unit 1110 for receiving control signaling to change to change the TV channel whose
video stream is displayed in the designated display area from the first channel to a second
channel. The functional units finally include a switching unit 1115 for switching, responsive to
the control signaling, to rendering for simultaneous display in the display areas video streams
from a second group of TV channels, including the second channel and also including one or
more TV channels that immediately precede, and one or more TV channels that immediately
succeed, the second TV channel in the ordered lineup. Again, each of the first and second
groups includes at least one TV channel that is not included in the other of the groups. In some
embodiments, the client device 1000 in Figure 10 is further configured (not shown) to perform
the processes of any of the above embodiments.

Figure 12 illustrates the functional units of the client device 1000 where it is configured to
perform the processing in Figure 9 according to one or more embodiments. The functional units
include a first tracking unit 1205 for tracking which one or more of the TV channels are most
frequently selected for viewing the video streams thereof. The functional units further include a

second tracking unit 1210 for tracking which one or more of the TV channels have most recently
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been selected in the past for viewing the video streams thereof. The functional units finally
include a rendering unit 1215 for rendering for simultaneous display in three or more display
areas video streams from the tracked TV channels as well as a TV channel whose video stream
is currently selected for viewing.

In some embodiments, the client device 1000 illustrated in Figure 12 is further
configured (not shown) to render the video stream currently selected for viewing in a designated
one of the display areas, and render video streams from the tracked TV channels in display
areas that comprise PiP areas inset into the designated display area.

Those skilled in the art will also appreciate that embodiments herein further include a
corresponding computer program. The computer program comprises instructions which, when
executed on at least one processor of a client device 115, cause the client device 115 to carry
out any of the processing described above. Embodiments further include a carrier containing
such a computer program. This carrier may comprise one of an electronic signal, optical signal,
radio signal, or computer readable storage medium. Figures 13 and 14 for example illustrate a
computer program comprising one or more code modules contained in memory 1015 of the
client device 1000 in Figure 10.

Where the client device 1000 is configured to perform the processing in Figure 2, Figure
13 illustrates the code modules of the computer program according to one or more
embodiments. The code modules include a code module 1305 for rendering for simultaneous
display in three or more display areas video streams from a first group of TV channels, as
described above. The code modules also include a code module 1310 for receiving control
signaling to change the TV channel whose video stream is displayed in the designated area
from the first channel to the second channel. The code modules finally include ca ode module
1315 for switching, in response to the control signaling, to rendering for simultaneous display in
the display areas video streams from the second group of TV channels.

Where the video processing apparatus 1000 is configured to perform the processing in
Figure 9, Figure 14 illustrates the code modules of the computer program according to one or
more embodiments. The code modules include a code module 1405 for tracking which one or
more of the TV channels are most frequently selected for viewing the video streams thereof.
The code modules also include a code module 1410 for tracking which one or more of the TV
channels have most recently been selected in the past for viewing the video streams thereof.
The code module finally includes code module 1415 for rendering for simultaneous display in
three or more display areas video streams from the tracked TV channels as well as a TV
channel whose video stream is currently selected for viewing.

The present invention may, of course, be carried out in other ways than those
specifically set forth herein without departing from essential characteristics of the invention. The

present embodiments are to be considered in all respects as illustrative and not restrictive, and
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all changes coming within the meaning and equivalency range of the appended claims are

intended to be embraced therein.
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CLAIMS
What is claimed is:
1. A method (200) for surfing an ordered lineup (135) of television, TV, channels

associated with a linear TV service, the method implemented by a client device (115) and
characterized by:
rendering (205) for simultaneous display in three or more display areas video streams
from a first group of TV channels, including a first TV channel whose video
stream is rendered for display in a designated one of the display areas and also
including one or more TV channels that immediately precede, and one or more
TV channels that immediately succeed, the first TV channel in the ordered lineup
(135);
receiving (210) control signaling to change the TV channel whose video stream is
displayed in the designated display area from the first channel to a second
channel; and
responsive to the control signaling, switching (215) to rendering for simultaneous display
in the display areas video streams from a second group of TV channels,
including the second channel and also including one or more TV channels that
immediately precede, and one or more TV channels that immediately succeed,
the second TV channel in the ordered lineup (135), wherein each of the first and
second groups includes at least one TV channel that is not included in the other

of the groups.

2. The method of claim 1, wherein the video stream displayed in the designated display
area at any given time is the video stream that a user at least tentatively selects for exclusive

viewing pending completion of said surfing.

3. The method of claim 1, wherein the first and second groups are mutually exclusive of

one another, but are immediately adjacent to one another in the ordered lineup (135).

4, The method of any of claims 1-3, wherein display areas other than the designated

display area comprise picture-in-picture (PiP) areas inset into the designated display area.

5. The method of claim 4, wherein the control signaling indicates that a viewer has, upon
toggling a selection tool across the PiP areas to a particular PiP area displaying a desired video
stream, activated the selection tool on that PiP area and wherein said switching (215) comprises
switching from rendering the desired video stream for display in the particular PiP area to

rendering the desired video stream for display in the designated display area.
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6. The method of any of claim 1-5, wherein the video streams from said immediately
preceding channels are rendered for display proximal to a top edge of the designated display
area, and the video streams from said immediately succeeding channels are rendered for

display proximal to a bottom edge of the designated display area

7. The method of any of claims 1-6, further characterized by, responsive to the elapse of a
defined amount of time since the video stream displayed in the designated display area has
changed, switching to rendering for exclusive display the video stream currently displayed in the

designated display area.

8. The method of any of claims 1-7, wherein one or more of the display areas are smaller in
size than one or more others of the display areas, and characterized by rendering the one or
more video streams displayed in those one or more smaller sized display areas at a lower bit

rate than the one or more video streams displayed in the others of the display areas.

9. The method of any of claims 1-8, wherein the number of display areas equals the
number of TV channels in each of the first and second groups, and characterized by rendering
for simultaneous display video streams from all TV channels in the first group, and rendering for

simultaneous display video streams from all TV channels in the second group.

10. The method of any of claims 1-8, wherein the number of displays areas is at least three
but is less than the number of TV channels in each of the first and second groups, and
characterized by rendering for simultaneous display at different times video streams from
different subgroups of TV channels in the first group, and rendering for simultaneous display at

different times video streams from different subgroups of TV channels in the second group.

11. The method of claim 10, wherein the first and second groups respectively include two or
more TV channels that immediately precede, and two or more TV channels that immediately
succeed, the first and second channels, and wherein the method is characterized by:
forming the different subgroups of TV channels in the first group, with each subgroup
including the first channel, at least one channel that precedes the first channel,
and at least one channel that succeeds the first channel, and cycling through
those different subgroups to render for simultaneous display at different times the
video streams from the TV channels in the different subgroups; and
forming the different subgroups of TV channels in the second group, with each subgroup
including the second channel, at least one channel that precedes the second

channel, and at least one channel that succeeds the second channel, and cycling
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through those different subgroups to render for simultaneous display at different

times the video streams from the TV channels in the different subgroups.

12. The method of any of claims 1-11, further characterized by entering a group-based
surfing mode for surfing the lineup in groups of TV channels, responsive to receiving a defined

number of channel up or channel down commands within a defined period of time.

13. A method (900) for surfing an ordered lineup of television (TV) channels associated with
a linear TV service, the method (900) implemented by a client device (115) and characterized
by:
tracking (905) which one or more of the TV channels are most frequently selected for
viewing the video streams thereof;
tracking (910) which one or more of the TV channels have most recently been selected
in the past for viewing the video streams thereof; and
rendering (915) for simultaneous display in three or more display areas video streams
from the tracked TV channels as well as a TV channel whose video stream is

currently selected for viewing.

14. The method of claim 13, wherein said rendering (915) comprises rendering the video
stream currently selected for viewing in a designated one of the display areas, and rendering
video streams from the tracked TV channels in display areas that comprise picture-in-picture

(PiP) areas inset into the designated display area.

15. A client device (115) configured for surfing an ordered lineup (135) of television (TV)
channels associated with a linear TV service, the client device (115) configured to:
render for simultaneous display in three or more display areas video streams from a first
group of TV channels, including a first TV channel whose video stream is
rendered for display in a designated one of the display areas and also including
one or more TV channels that immediately precede, and one or more TV
channels that immediately succeed, the first TV channel in the ordered lineup
(135);
receive control signaling to change the TV channel whose video stream is displayed in
the designated display area from the first channel to a second channel; and
responsive to the control signaling, switch to rendering for simultaneous display in the
display areas video streams from a second group of TV channels, including the
second channel and also including one or more TV channels that immediately

precede, and one or more TV channels that immediately succeed, the second TV
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channel in the ordered lineup (135), wherein each of the first and second groups

includes at least one TV channel that is not included in the other of the groups.

16. The client device of claim 15, configured to perform the method of any of claims 2-12.

17. A client device (115) configured for surfing an ordered lineup (135) of television (TV)
channels associated with a linear TV service, the client device (115) configured to:
track which one or more of the TV channels are most frequently selected for viewing the
video streams thereof;
track which one or more of the TV channels have most recently been selected in the
past for viewing the video streams thereof; and
render for simultaneous display in three or more display areas video streams from the
tracked TV channels as well as a TV channel whose video stream is currently

selected for viewing.

18. The client device of claim 17, configured to render the video stream currently selected
for viewing in a designated one of the display areas, and render video streams from the tracked
TV channels in display areas that comprise picture-in-picture (PiP) areas inset into the

designated display area.

19. A computer program comprising instructions, which when executed on at least one
processor of a client device (115), cause the client device (115) to carry out the method

according to any of claims 1-14.

20. A carrier containing the computer program of claim 19, wherein the carrier is one of an

electrical signal, an optical signal, a radio signal, or a computer readable storage medium.
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RENDER FOR SIMULTANEQUS DISPLAY IN THREE OR MORE DISPLAY
AREAS VIDEOQ STREAMS FROM A FIRST GROUP QOF TV CHANNELS,
INCLUDING A FIRST TV CHANNEL WHOSE VIDEO STREAM 15 RENDERED
FOR DISPLAY IN A DESIGNATED ONE OF THE DISPLAY AREAS AND ALSO
INCLUDING ONE OR MORE TV CHANNELS THAT IMMEDIATELY PRECEDE,
AND ONE OR MORE TV CHANNELS THAT IMMEDIATELY SUCCEED, THE
FIRGT TV CHANNEL IN THE ORDERED LINEUP

; F

RECEIVE CONTROL SIGNALING TO CHANGE THE TV CHANNEL WHOSE

. VIDEQ STREAM IS DISPLAYED IN THE DESIGNATED DISPLAY ARFA
FROM THE FIRST CHANNEL TO A SECOND CHANNEL

/

IN RESPONSE TO THE CONTROL SIGNALING, SWITCH TO RENDERING
FOR SIMULTANEOUS DISPLAY IN THE DISPLAY AREAS VIDEO STREAMS
FROM A SECOND GROUP OF TV CHANNELS, INCLUDING THE SECOND
CHANNEL AND ALSO INCLUDING ONE OR MORE TV CHANNELS THAT
IMMEDIATELY PRECEDE, AND ONE OR MORE TV CHANNELS THAT
IMMEDIATELY SUCCEED, THE SECOND TV CHANNEL IN THE ORDERED
LINEUP, WHEREIN EACH OF THE FIRST AND SECOND GROUPS
INCLUDES AT LEAST ONE TV CHANNEL THAT IS NOT INCLUDED IN THE
OTHER OF THE GROUPS

FIGURE 2




WO 2016/016688 PCT/IB2014/063567
3/14

10

300

Enter Surfing Mode
| FIGURE 3a

v ~ 300 /§urf\‘ ~ 300

7 8 g| 10 14 15 w17
30
L 1
11 12 13 18 19 : 20 |
ya yd —
/
0t FIGURE 3b 305 FIGURE 3¢
Exit Surfing Mode
L
Option 1: Timeout 300 Option 2: User Selectignf 300
17 20

FIGURE 3d FIGURE 3e



WO 2016/016688 PCT/1IB2014/063567
4/14
10
| 400
Enter Surfing Mode
H FIGURE 4a
J\/L Surf
7 & g 14 15 16
10 17
400 400
/ \ 410
A
11 12 13 18 18 i 201
// // — 1
405 FIGURE 4b 405 FIGURE 4¢
Exit Surfing Mode
]
Option 1: Timeout 4 E Option 2: User Selection
17 20
400 | 400
/| /]

FIGURE 4d

FIGURE 4e




WO 2016/016688 PCT/IB2014/063567

5/14
10
| 500
1
Enter Surfing Mode

ﬂ FIGURE 54

J\/t Surf
6 7 8 15 16 17
2] i0 11 ig i3 20

500 510 | 500
] /
12 13 14 | 21 i 22 23
v L1
505 FIGURE 5b 505/ FIGURE 5¢
Exit Surfing Mode
|
Option 1: Timeout J\/L Option 2: User Selection
19 21
| 500 | 500
/ /

FIGURE &d FIGURE %e




WO 2016/016688 PCT/1IB2014/063567
6/14
i0
| 600
/|
Enter Surfing Mode
o FIGURE 6a
T 7 Surf
605 - 600 605 . 800
8 / 10 12 [ 11 iz| 13
FIGURE 6b , , FIGUKE 6¢
Exit Surfing Mode
|
11
| 600
/

FIGURE 6d




WO 2016/016688 PCT/IB2014/063567
7/14
Main Display
10
710
/‘
| 700
/
yd
FIGURE 73
o ) Companion Displays 715
Companion Display e 75 )
5 7 8 9// 705
8 7 i/_, 705
Above Main Display %
9 10 11 r L
Below Main Display
12 13 14
11 12 13 14

FIGURE 7b

FIGURE 7¢



PCT/IB2014/063567

WO 2016/016688

8/14

0ce

008

Aetag

48 JHNOI

98 JHNOIH

%%

€l

01

q¢08

BG08

9508

/

4"

es08

ot

Aejaq

008

Aejag

88 4191

1

ot

BGOY




WO 2016/016688 PCT/IB2014/063567
9/14

i

TRACK WHICH ONE OR MORE OF THE TV CHANNELS ARE MOST
FREQUENTLY SELECTED FOR VIEWING THE VIDEC STREAMS THEREOF

¥
TRACK WHICH ONE OR MORE OF THE TV CHANNELS HAVE MOST
RECENTLY BEEN SELECTED IN THE PAST FOR VIEWING THE VIDEC
STREAMS THEREOF

RENDER FOR SIMULTANECUS DISPLAY IN THREE OR MORE DISPLAY

AREAS VIDEQ STREAMS FROM THE TRACKED TV CHANNELS AS WELL

AS ATV CHANNEL WHOSE VIDEO STREAM 1S CURRENTLY SELECTED
FOR VIEWING

FIGURE §




WO 2016/016688 PCT/IB2014/063567
10/14

Client Device

1600
PROCESSING \
CIRCUIT(S) DISPLAY(S)
1010 AND/OR
_— <> DISPLAY
MEM INTERFACE(S)
1015 1020

|

COMM. INTERFACE(S)
1005

Figure 10



— 1000
S

PCT/IB2014/063567
11/14

WO 2016/016688

i Te o

Xy

< < b

RENDERING UNIT
1

RECEIVING UNIT
1

SWITCHING UNIT

Lor n e s i i i e e o o 2 A 2t e e e e e e i P o e e v e e o ot e et ant e vt s 2t e e s s e o e o o e e o o

Figure 11



— 1000
S

PCT/IB2014/063567
12/14

WO 2016/016688

= = =

= = -

- -

9w €5 o e

Z K = 5 = 5

3 ) %

=T <,

i 52 &
a8

Lor n e s i i i e e o o 2 A 2t e e e e e e i P o e e v e e o ot e et ant e vt s 2t e e s s e o e o o e e o o

Figure 12



WO 2016/016688

13/14

CODE MODULE FOR RENDERING FOR SIMULTANEOUS DISPLAY IN
THREE OR MORE DISPLAY AREAS VIDEC STREAMS FROM A FIRST
GROUP OF TV CHANNELS
1305

CODE MODULE FOR RECEIVING CONTROL SIGNALING TO CHANGE
THE TV CHANNEL
1310

CODE MOBULE FOR SWITCHING, IN RESPONSE TO THE CONTROL
SIGNALING, TO RENDERING FOR SIMULTANEQUS DISPLAY INTHE
DISPLAY AREAS VIDEC STREAMS FROM A SECOND GROUP OF TV
CHANNELS
1315

Figure 13

PCT/IB2014/063567



WO 2016/016688

14/14

CODE MODULE FOR TRACKING WHICH ONE OR MORE OF THE TV
CHANNELS ARE MOST FREQUENTLY SELECTED FOR VIEWING THE
VIDEC STREAMS THERECH
1405

CODE MODULE FOR TRACKING WHICH ONE OR MORE OF THE TV
CHANNELS HAVE MOST RECENTLY BEEN SELECTED IN THE PAST
FOR VIEWING THE VIDEC STREAMS THEREOF
1410

CODE MODULE FOR RENDERING FOR SIMULTANEQUS DISPLAY N
THREE OR MORE DISPLAY AREAS VIDEQC STREAMS FROM THE
TRACKED TV CHANNELS AS WELL AS A TV CHANNEL WHOSE VIDEO
STREAM IS CURRENTLY SELECTED FOR VIEWING
1415

Figure 14

PCT/IB2014/063567



INTERNATIONAL SEARCH REPORT

International application No

PCT/IB2014/063567
A. CLASSIFICATION OF SUBJECT MATTER
INV. HO4H20/26 HO4H60/65 HO4H60/43 HO4H60/46 HO4N21/442
ADD.

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

B. FIELDS SEARCHED

HO4H

Minimum documentation searched (classification system followed by classification symbols)

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

EPO-Internal, WPI Data

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2609/199241 Al (UNGER ROBERT ALLAN [US] 1-20
ET AL) 6 August 2009 (2009-08-06)
paragraphs [0021], [0026], [0028] -
[0029], [0032], [0034] - [0035], [0038]
figure 2
X US 20107138864 AL (YOAKUM JOHN H [US]) 1,13,15,
3 June 2010 (2010-06-03) 17,19,20
paragraphs [0029] - [0030], [0036],
[0040], [0049], [0054]
figures 3A-3B
X US 20037018972 AL (ARORA JITESH [CA]) 13,17
23 January 2003 (2003-01-23)
paragraphs [0015], [0017], [0028],
[0030] - [0031]
figures 1,3
_/__

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

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

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

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

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

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

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

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

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

"&" document member of the same patent family

Date of the actual completion of the international search

27 February 2015

Date of mailing of the international search report

05/03/2015

Name and mailing address of the ISA/

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

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

Fax: (+31-70) 340-3016

Authorized officer

Iovescu, Vladimir

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

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/IB2014/063567

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

US 2007/195203 A1l (WALKER GORDON KENT [US]
ET AL) 23 August 2007 (2007-08-23)
figure 5

4,14

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

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/1B2014/063567
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2009199241 Al 06-08-2009  NONE

US 2010138864 Al 03-06-2010 CA 2745322 Al 10-06-2010
CN 102301735 A 28-12-2011
EP 2374272 A2 12-10-2011
JP 2012510769 A 10-05-2012
KR 20110100258 A 09-09-2011
US 2010138864 Al 03-06-2010
WO 2010064113 A2 10-06-2010

US 2003018972 Al 23-01-2003  NONE

US 2007195203 Al 23-08-2007 AR 059868 Al 07-05-2008
CN 101379741 A 04-03-2009
EP 1987613 Al 05-11-2008
JP 2009527994 A 30-07-2009
KR 20080098071 A 06-11-2008
TW 201218771 A 01-05-2012
US 2007195203 Al 23-08-2007
WO 2007098414 Al 30-08-2007

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




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - wo-search-report
	Page 39 - wo-search-report
	Page 40 - wo-search-report

