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(57) Abstract: A video content replay apparatus comprises a first video content player operable to begin playback of video content
comprising a plurality of images to be displayed at respective display times; a processing unit configured to load a second video con-
tent player in response to the initiation of the playback of the video content by the first video content player; and a content- control
transfer unit configured to transfer control of the playback of the video content from the first video content player to a second video
content player such that the plurality of images displayed by the second video content player are each displayed at their respective
display times as if they had been displayed by the first video content player and the first image of the plurality of images displayed
by the second video content player and the last image of the plurality of images displayed by the first video content player are se-
quential images in the video content.
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VIDEO CONTENT REPLAY

CROSS REFERENCE TO RELATED APPLICATIONS
The present application claims the benefit of the earlier filing date of GB1505326.7 filed

in the United Kingdom Intellectual Property Office on 27 March 2015, the entire contents of
which application are incorporated herein by reference.

BACKGROUND

Eield

This disclosure relates to video content replay.
Description of Related Art

The “background” description provided herein is for the purpose of generally presenting
the context of the disclosure. Work of the presently named inventors, to the extent it is
described in this background section, as well as aspects of the description which may not
otherwise qualify as prior art at the time of filing, is neither expressly or impliedly admitted as
prior art against the present disclosure.

It is known for viewers to be able to access video content provided by a third party
through a set-top box (STB) or directly through a television for example. Arrangements such as
this may be used in the context of a television channel that provides catch-up services for their
programmes or an on-demand service for the provision of video content such as movies, for
example. These services may be supplied free of charge by the content provider (often with a
number of advertisements in order to provide revenue for the content provider), or on a
subscription or pay-per-view basis.

The supply of video content in this context may be achieved by launching an application
that is associated with the content provider, allowing the viewer to navigate a selection of
available programmes or other video content, select a preferred item from the selection and
then start playback of the video content. Alternatively, a list of the available content may be
supplied to the STB (or other device) and the viewer may be able to make a choice of content
using this list in a native application without launching the application first. Once a selection has
been made, the appropriate application corresponding to the video content is then launched
and playback may begin.

Each of these methods potentially introduces an associated delay to the beginning of
the video content replay process which may be undesirable for a viewer. This is usually
attributed to the initial loading of the application to view the content or the loading of the
application to play the content once a selection has been made. The present disclosure
provides an arrangement to reduce this delay.

SUMMARY

The present disclosure addresses or mitigates problems arising from this processing.
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Respective aspects and features of the present disclosure are defined in the appended
claims.

It is to be understood that both the foregoing general description and the following
detailed description are exemplary, but are not restrictive, of the present technology.
BRIEF DESCRIPTION OF THE DRAWINGS
A more complete appreciation of the disclosure and many of the attendant advantages thereof

will be readily obtained as the same becomes better understood by reference to the following
detailed description when considered in connection with the accompanying drawings, in which:

Figure 1 schematically illustrates a timeline of a video replay method;

Figure 2 schematically illustrates an example native user interface for video selection;

Figure 3 schematically illustrates a control transfer process;

Figure 4 schematically illustrates a control transfer process with a buffering step;

Figure 5 schematically illustrates an exemplary data structure;

Figure 6 schematically illustrates a series of pictures at a GOP boundary;

Figure 7 schematically illustrates a control transfer process;

Figure 8 schematically illustrates a timeline of a control transfer process;

Figure 9 schematically illustrates a control transfer process in which the content is
paused;

Figure 10 schematically illustrates a timeline of a control transfer process in which the
content is paused;

Figure 11 schematically illustrates a control transfer process in which the a seek
operation is being performed;

Figure 12 schematically illustrates a control transfer process in which a Ul is in use;

Figure 13 schematically illustrates a control transfer process in which the content is
DRM-protected;

Figure 14 schematically illustrates a hardware arrangement configured to implement a
control transfer process;

Figure 15 is a schematic flowchart illustrating a succession of processing steps carried
out by a server and a succession of processing steps carried out by a client; and

Figure 16 schematically illustrates a server and a client.
DESCRIPTION OF THE EMBODIMENTS

Figure 1 is a schematic illustration that outlines a video replay method according to the

present disclosure. It will become apparent in the following description of Figure 1 that there are
many possible variations within this method, and the relative durations of different events as
shown are not intended to be to scale, and as such the timeline should not be considered to be
limiting. The features discussed with reference to Figure 1 will be described in greater detail
below with reference to further figures.
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The method shown on the timeline begins at a stage 10 with a selection of an item for
playback. This could be a selection from a number of offered programmes from a source such
as a television catch-up service provider or a local storage medium, or may be omitted
altogether if the video content is to be started without a selection being made (for example, an
auto-played video). In response to the initiation of video content playback, a first or native video
player is loaded at the stage 20. This is a video player associated with the host device, rather
than with the video content which is to be played.

The players may be embodied in software code and stored or provided by a non-
transitory machine-readable medium.

As examples, the video content may be downloadable or streamed content, for example
from a server and/or via a network or internet link, or may be content obtained by a peer-to-peer
system, or may be locally stored content such as on a removable memory device. The video
content may have one or more associated audio tracks or other audio content, and optionally
one or more types of selectable subtitles. The video content may comprise a number of video
content items rather than being a single piece of content. For example, the video content could
comprise a playlist of fragments of short duration videos each located on a server, with each
fragment being identified by a universal resource identifier (URI). A first video player may be
configured to obtain data for video content in response to the initiation of replay of the video
content.

Once the native player is loaded, video content playback is started at a stage 30. The
runtime of the video is represented by a line 31, with a break in scale 90 included to show
schematically that the video may run for a longer period of time that would be appropriate to
show with any sense of scale. It should be appreciated that a buffering period may be employed
before beginning playback, and the buffering may be implemented in any of a number of ways,
some of which will be discussed below.

At a stage 40 an ‘aitx’ box, a data structure which corresponds to an Application
Information Table, is detected in the associated metadata for the video content. This contains
information about an associated video replaying application that is the preferred client for
managing the video as determined by the content supplier. Other methods of providing this
information could be implemented, such as use of a different box in the header or an
identification of the source of the video upon selection. The ‘aitx’ box will be described in more
detail below. The stage 40 provides an example of which a processing unit is configured to
detect a data item associated with the video content, the data item identifying the second video
content player.

Upon reading of the ‘aitx’ box at the stage 40, or in other words in response to initiation
of replay by the first player, an appropriate application environment is booted 50, for example by
a processing unit configured to load a second video content player in response to the initiation
of the playback of the video content by the first video content player. This application



10

15

20

25

30

35

WO 2016/156785 PCT/GB2016/050616

environment could be in the form of a web browser, for example, and is able to load an
application at a stage 60, such as an HTMLS5 player, which is intended to take control of the
playback of the playback and act as a second video content player. (HTML5 stands for
HyperText Markup Language version 5, and represents a markup language used for structuring
and presenting internet content, for example. This application may have additional functionality
relative to the native player, as well as a different user interface (Ul) and branding which relates
to the video content supplier. Therefore, this provides an example of the second video content
player being located in an application environment, a processing unit being configured to launch
the application environment in response to detection of the data item associated with the video
content.

The application loaded at the stage 60 provides an example of a second video content
player.

Control of the video content playback is inherited at a stage 70 by the application loaded
at the stage 60, such that the Ul (user interface, for example one or more controls having an on-
screen representation) associated with this application and any additional features are now
accessible by the viewer.

In the context of present disclosure, ‘inherited’ is intended to mean that control of the
video content playback is passed from one player to another. This may be performed in a
number of ways, and should not be considered to be limited to a process in which one player
passes control to another. This term should also be understood to represent a handover or
reassigning of the control, for example. A handover, in this context, could mean that the first
and second video content players each have an active role in either giving up control of the
video content or receiving the control. A reassigning of the control could, in this context, refer to
operations of a third party application which is able to transfer control of the playback from one
player to another without either of them necessarily having an active role in the transfer.
Alternatively, the video content player that receives control could actively take control of the
playback from the other player. Use of the word ‘transfer’ in any of the described embodiments
may be taken to mean any one of these options or any other related process in which control of
the playback is transferred from one player to another.

Although shown at the point at which the application finishes loading, the transfer of
control may be implemented before the application is fully loaded; for example, the application
could be transferred control of the content as soon as sufficient resources to handle playback
have been loaded. Once playback control has been transferred at a stage 70, the native player
may be unloaded at a stage 80 as it is no longer required for playback. It may however be
reloaded at a later time (such as at a stage 100), for example towards the end of the playback
of the video content so as to control the transition from the video content to the native Ul (for
example menus associated with the display device rather than the video content supplier).
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A content-control transfer unit (discussed below) can be configured to transfer control of
the playback of the video content from the first video content player to a second video content
player such that the plurality of images displayed by the second video content player are each
displayed at their respective display times as if they had been displayed by the first video
content player and the first image of the plurality of images displayed by the second video
content player and the last image of the plurality of images displayed by the first video content
player are sequential images in the video content.

Figure 2 shows a schematic example of a selection screen for video content, as an
example of a user interface by which a viewer may select video content for display. The display
200 shows a number of options 210 (with icons representing options A-E currently displayed,
and any icons corresponding to further options are hidden) which may all be from the same
video content provider or from a variety of providers. The vertical arrows 220 may be provided
which typically allow a user to navigate between different providers or content categories (for
example), while the horizontal arrows 230 may allow users to navigate icons representing a list
of content from the same provider or category. These icons could be displayed in a carousel
format, such that a user may continuously cycle through the icons to make a selection using
either of the horizontal arrows 230, or could be grouped together so that a user can be
presented with an entirely new set of icons by selecting either of the horizontal arrows 230 for
example. The use of this interface has been described in the context of using a cursor to
navigate the options, but alternatively the icons themselves could be moved and whichever icon
is in the central slot (C in the Figure) is the one to be selected if and when the user presses an
“enter” key, for example on a remote commander — the central slot could be highlighted in some
manner (such as a border) to communicate this to a user. In this embodiment the arrows 220
and 230 are not selectable, but instead indicate to the user that further, currently not displayed
options are available to be selected.

Similarly, this type of interface may be used for the playback of content that is stored
locally on a hard drive or on removable media — for example, the arrows 220 could correspond
to a change of storage medium (such as from an internal hard drive to a USB flash drive) and
the arrows 230 could correspond to navigating icons representing respective media files stored
on the currently selected medium.

When receiving content is may be desirable to buffer content. This means that a portion
of the video content is downloaded and stored locally prior to the beginning of the display of the
content. This buffering of video content is performed so that a substantially uninterrupted
viewing experience can be provided to viewers, as having data stored for (up to) a set period or
(up to) a set amount of data in advance of reproduction and replay of video content represented
by that data means that varying network conditions may be less impactful on the playback of
the video content.
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Buffering of videos may be initiated whilst the viewer navigates this screen in order to
reduce the delay in displaying content once selected. This buffering is performed as a predictive
feature, and as such could take the form of buffering the content corresponding to the icon C in
Figure 2 (as the central icon) in preparation for a selection. It is also possible that more than
one video is buffered, for example the content corresponding to the central icon C and the
content represented by options either side of this (B and D, so that 3 videos are being buffered
at any given time) or all of the options that are currently available on screen for selection. In
other implementations the content corresponding to a predetermined number of icons that have
most recently occupied the central slot. The latter options provide a more robust buffering
implementation than the first option, as they allow for a user to move between options without
necessarily discarding the already-buffered content for an earlier option should they then
choose to go on to select it. Alternatively, buffering could be performed for content that is
determined in other ways such as a prediction based on a viewer’s previous viewing statistics.
A least-recently written file may be flushed or cleared from the buffer in response to another
icon being currently selected.

This arrangement therefore provides an example of the use of a video buffer associated
with the first video content player, and in which video content is pre-buffered by the video buffer
before a playback operation is requested, and an example of an arrangement in which a second
video content player is configured to use a buffer associated with the first video content player
to continue playback of the video content.

Once the buffering has been completed and the selection of the content made, the
native player associated with the system is launched 20 and begins to play 30 the video.

Figure 3 schematically illustrates the process described in Figure 1 as a series of steps
rather than as a timeline. Content for viewing is selected 300 in the first step, and playback is
started 310 in the native player. An application environment is then loaded 320 (in accordance
with the information contained in the AIT) and an application is loaded 330 within this
environment. Control of the playback is then transferred 340 from the native player to the
loaded application and playback continues 350 in a seamless manner. Optionally, the native
player 360 is reloaded at a later time during the playback.

‘Seamless’, in the context of the transfer of control of the playback, means that there is
no break in the display of frames. Frames that are to be presented to the viewer on the display
at a given time (a respective display time for each frame) are still presented at that respective
time despite the transfer of control of the playback, so that the viewer is left unaware of the
transition except for any Ul changes and the like. An example method for implementation is the
use of an invisible, full-screen window that is displayed as the application environment is
launched. The invisible window allows the viewer to see the content being displayed by the
native player, but when the application is fully loaded the invisible window is instead used to
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display the content. As the window is already loaded and present on the screen, the disruption
caused by the transition between video content players is reduced.

Figure 4 schematically illustrates a similar method in which there is a buffering step 400
for the content. In the Figure the buffering 400 takes place (or at least is started) in the first step
prior to the selection of the content to be viewed (as discussed earlier with reference to Figure
2), although it should be understood that this step could take place after the selection 410 of the
content to be viewed. After the content to be viewed is selected 410, playback is started 420 in
the native player. An application environment is then loaded 430 (in accordance with the
information contained in the AIT) and an application is loaded 440 within this environment.
Control of the playback is then transferred 450 from the native player to the loaded application
and playback continues 460 in a seamless manner.

Figure 5 shows an exemplary data structure 500 used for video content comprising a
header 510 and audio and video (A/V) information 520. In the present arrangement information
is added to or otherwise included in the header 510 to indicate the details of an application that
should be launched to control the video content playback. In one embodiment, this is in the form
of an Application Information Table (AIT) which may be represented by an ‘aitx’ or ‘aitb’ (XML or
binary XML expression) box depending on the desired format. A box is an object defined in the
MP4/ISOBMFF (ISO (International Organisation for Standardization) Base Media File Format)
standards, and boxes are used as containers to carry all of the data in such a file. Boxes are
specified by a four-character code identifier (for example, ‘ftyp’) to ensure that the correct box is
read to locate the desired data. The ‘aitx’/aitb’ box will now be discussed in the context of an
MP4/ISOBMFF file as an example of an implementation method, and provides an example of a
data structure inserted into video content that is read during playback of the video content by a
first video content player to indicate that a second video content player should be launched to
take control of the video content playback.

The ‘aitx’ box could be provided as part of a movie atom (moov) or could be fragmented
and distributed as accompanying metadata. Further instances of ‘aitx’ boxes could be provided
at different points in the video content.

The AIT is specified by ETSI TS 102 809 v1.1.1, the contents of which are hereby
incorporated by reference. A schematic example of an ‘aitx’ box (in this example, contained in
a container “meta” rather than “moov”) is as follows:

Box Type: ‘aitx’

Container: Meta box (‘meta’)

Mandatory: No

Quantity: Zero or one (Note: More than one, there should be a bigger XMLAIT with more
XML in it....).

aligned(8) class XMLAITBox

extends FullBox(‘aitx’, version = 0, 0) {

7
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string xml;

}

An ISOBMFF file consists of a number of boxes which act as containers to contain data
such as video content and metadata. Each of these boxes is identified with a four character
code, and may contain further boxes. For example, the first box in the file is the ‘ftyp’, which
defines the file type and compatibility information and has no boxes included in it. There are
several locations in the file in which a box can be used that do not have a specified function
already. In one embodiment, the ‘meta’ box is selected and a box is created within this top-level
box that is named ‘aitx’ or ‘aitb’ depending on whether it is in XML or binary XML format. This
box contains information about the application that should be launched to take control of the
video playback, such as in the form of an application information table. It should be appreciated
that this method could be applied to a number of different file types that contain support for new
data to be inserted into the header.

HbbTV (Hybrid Broadcast Television) has a concept of b-i and b-r application launches,
where b-r signifies broadcast-related and b-i signifies broadcast-independent. these indicate a
respective mode that an HobTV application can launch into. If launched form broadcast, the
application is launched in b-r mode (and broadcast AV can be controlled). If the launch is from a
portal or an application then it is launched in b-i mode (no access to broadcast AV unless
certain other actions are taken). Further the native application interface may indicate / override
what kind of launch occurs. The native app would also decide if it is parsing and interpreting
and auctioning signalling data in the stream.

For a b-i launch

A technique for making this transition seamless is as follows:

the video object must be in the Document Object Model (DOM) Javascript tree at
pageload time; which is to say, a video object is created and correctly configured with the
correct @src when either one or more of the following:

body.onload() has completed; or
a script triggered by “@run-at document-start” has executed.

the @src="rec://current-media-player”’ (a command which sets the source of video to be
replayed as the current media player of the television receiver). Alternatively a child <source/>
element could also be used in place of the @src attribute.

For a b-r launch, the media playout would continue to run while the application boots
and loads. The application is not visible until application.show() is called, where application is
an instance of an “application” object as defined in HbbTV. The inheritance or transfer therefore
occurs before show() is called. There is no video/broadcast object while this loads — even if
there was it would not show anything after application.show() since no broadcast is ongoing.
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The <video/> has a src attribute (or child <source/> element) written that is e.g.
rec://current-media-player. The currentSrc when read is the media URL that was of the media
asset that the native application was using.

Once inherited, all the other video attributes and state variables are set to what they
otherwise would be if the video playback had got to the state that it is currently under if it were
initially loaded from an HTML environment. Events from 4.7.10.16 of [HMTL5] would fire, but
perhaps directly and bypassing some of the state machines states to get to the actual state it is
in.

Once the application environment and application have been loaded, playback control is
transferred to the new application from the native application. This can be handled in any of a
number of ways, as will now be described with reference to Figures 6-12.

Figure 6 shows a set of frames 600 that form a portion of the video content. Frames 610
belong to a first group and frames 640 belong to a second, where each group of frames may
correspond to a portion of a group of pictures (GOP) as may be used in video coding methods.
It may be desirable to perform the transfer of playback control at a boundary between two
GOPs, as this is a natural breakpoint in the playback. Performing the transfer at a time other
than at a GOP boundary would require both content players to process the same GOP due to
the interdependencies of the pictures contained in the GOP, which may be undesirable due to
extra processing required to prepare the same set of pictures for display twice.

In the context of Figure 6, for a transfer of control at the boundary between frames 620
and 630, control may be transferred to the loaded application during the display of frame 620 or
at any time before this with appropriate timing information (for example, transfer playback
control at the next GOP boundary). This transfer would not necessarily have to take place
during the display of the GOP denoted by A’s, it could equally be implemented in any GOP
before this with the transfer of playback control delayed until the boundary between frames 620
and 630. It should also be noted that frames 620 and 630 need not necessarily be different in
terms of their aesthetic content, for example during looped content or in the event that the same
frame is continuously output during a pause operation control could still be transferred.

Accordingly, in examples, the content-control transfer unit is configured to transfer
control of the video content at a GOP boundary in the video content.

Figure 7 schematically illustrates a playback control transfer process according to
present embodiments. In this process the application is loaded at 700 and then at 710 a
determination is made that the content is being displayed in a standard playback mode, which is
to say, no operations affecting playback are being performed such as a pause or a seek. The
control is then transferred 720 to the application. Figure 8 schematically illustrates a timeline of
a transfer according to this process.

Figure 8 shows the beginning of playback at 800, with the time 810 corresponding to the
loading of the application environment and application. The time 810 need not correspond

9
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exactly to the time taken to load the application, if the application is loaded before the end of the
time 810 then the application can wait for a signal to take control of the content playback at a
later time or initiate the transfer process at an earlier time. In this Figure the transfer is signalled
by a flag at a time 820, but it could also be handled by performing the transfer at a
predetermined elapsed time of the video content (so as to provide enough time for the
application to be loaded and ready) or a set period during or after the loading of the application
for example. After this, in the period 830, the application has control of the content playback.

Figure 9 schematically illustrates a corresponding process when the content is paused
during the period in which the control transfer is performed. The application is loaded 900 and a
pause of the video content is detected 910. Transfer 920 of the video content is still performed
in this embodiment, and the first Ul is switched to the second in a fade operation 930. It should
be appreciated that these steps may be performed in any order or substantially simultaneously
— for example the Ul could be switched before the application is fully loaded, with any unloaded
functionality temporarily disabled, whether a pause is detected or not. In these examples, the
content-control transfer unit is configured to transfer playback state information (such as a
pause status) of the video content to the second video content player; and the second video
content player is configured to commence replay of the video content according to the
transferred playback state information.

Figure 10 is a timeline that schematically illustrates an alternative embodiment in which
a control transfer is performed during a pause, although it could equally be applied to other
operations such as a seek as described with reference to Figure 11. Playback continues 1000
until the pause 1020, during which the application is loaded in the period 1010 and ready for
control to be transferred during the pause 1020. However the transfer is delayed until the period
1030, after the pause 1020 has ended. The transfer is performed when play 1000 is continued,
and is implemented in a standard manner corresponding to straightforward playing of the
content.

More generally, with Figure 10 being an example, the content-control transfer unit can
be configured to delay transfer of control of the video content during one or more of:

(i) playback-modifying operations performed on the video content (such as pause,
shuttle, skip and the like); or

(i) use of a user interface associated with the first video content player.

Figure 11 schematically illustrates a corresponding process to Figure 10 with reference
to a seek operation. The application is loaded at 1100 and a detection is made 1110 that there
is a seek operation being performed. The control transfer is then delayed 1120 until the seek
operation is ended and normal playback is resumed, at which point the transfer is performed
1130. A delay in the transfer may be implemented in a number of ways, for example the loading
of the application could be paused in response to an operation being performed with respect to
the video content playback. Alternatively, the loading of the application could be cancelled

10
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during the operation, with the loading of the application restarting upon the resumption of
normal playback. In both of Figures 10 and 11 the transfer may be further delayed once the
pause/seek operation has been concluded, it is not necessarily performed immediately.

Figure 12 schematically illustrates a process in which the transfer of control is delayed
when the Ul is in use. An application is loaded 1200, and a detection 1210 of the Ul being either
in use or simply displayed to a viewer is made. Handing over control of the playback during the
use of the Ul could be inconvenient to the user if it were to cause the Ul to switch from the
native player to the loaded application as the user would be caused to exit the native Ul.
Therefore it may be desirable to delay 1220 the transfer until the Ul is no longer in use or
displayed, switching at a time after normal playback has resumed in a similar manner to that of
Figures 10 and 11. Alternatively, transfer of control could be performed such that the loaded
application controls the playback and only the Ul is not used from the new player until such a
time as the native Ul is no longer in use or displayed.

Although many of the above embodiments have been described with reference to a
transfer process at the beginning of the viewing of content they may equally be applied to other
times. For example, a transfer could be performed towards the end of the content such that the
native player has control of the playback throughout the majority of the content viewing. This
could be used to provide the viewer with further content options to select (for example, a
‘related programmes’ type message) that are associated with the provider of the loaded
application. Another alternative is that control can be switched for the purposes of displaying
advertising during the content playback, in which one of the native player or a loaded
application (either the one associated with the viewing content or another application that could
be launched specifically to provide advertisements) handles most of the content playback and
the other is used to provide the viewer with advertisements. In this embodiment, the control
transfer can be handled in the same manner as that described above but with a greater
frequency and signalling of when the advertisements should be displayed; for example the
native player can interrupt the display by the loaded application or either of these could be
provided with timing information signalling times at which the transfer should be initiated.

Figure 13 schematically illustrates another application of the transfer method as
described above. In this embodiment, the content that is selected 1300 for viewing is protected
by DRM (Digital Rights Management). This content could be obtained from a number of
sources, such as those discussed previously, as long as the content can be identified as being
protected by the associated application intended to be used for playback. This could be through
the reading of associated metadata or watermark recognition, for example. Playback is started
1310 in a native player, and an application environment is loaded 1320 in response to the AIT.
An application is then loaded 1330 and control of the playback is transferred 1340. Once the
transfer 1340 is complete, the application is able to read metadata associated with the content
and determine that it is protected with DRM. At this point the viewer is prevented 1350 from
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viewing more of the content and optionally presented 1360 with options for payment for access
to the content.

In some embodiments, the viewer is instead provided with a warning, but allowed to
continue watching the content for a predetermined amount of time; for example the viewer may
be allowed to watch the first 10 minutes of a programme or movie as a sample to gain their
interest, increasing the chances of the viewer proceeding to purchase access to the content.

Control can be transferred back to the first video content player, either at the end of
playback of the video content or during the video content (for example, to provide each
commercial break). In examples, the content-control transfer unit is configured to transfer
control of the video content back to the first video content player at the end of the video content
playback or in response to detection of a further data item associated with the video content,
the further data item indicating a transfer of control back to the first video content player.

Figure 14 schematically illustrates a hardware arrangement used to implement a method
as described above. A content source 1400 is provided, which may be in the form of a set-top
box, internet connection, optical media or USB flash drive for example. The content is provided
to a processing unit or circuitry 1410 which comprises a content processing unit or circuitry
1420, a buffer or buffer circuitry 1430 and a control transfer unit or circuitry 1440. Output video
content is provided to the display 1450 for display.

The content processing unit 1420 receives content from the content source 1400 and
performs any necessary decoding operations to prepare the content for display. The content
processing unit 1420 therefore provides an example of a first video content player operable to
begin playback of video content comprising a plurality of images to be displayed at respective
display times. Information about the transfer process (such as the AIT) is passed to the control
transfer unit 1440, while A/V content is prepared for display and stored in a buffer 1430 ready to
be provided to the display 1450. Alternatively, the buffer 1430 can store undecoded content
data.

The control transfer unit 1440 receives information about the transfer, such as which
application is to be launched, when to perform the transfer and any other information such as
that indicating any DRM-protection of the content. The control transfer unit 1440 is then
operable to launch the appropriate application environment and application and implement the
transfer of playback control in a method corresponding to any of the previously-described
embodiments. In examples, the video content is protected by digital rights management; and
the second video content player is configured to give a viewer an option to purchase access to
the video content in response to a transfer of control to the second video content player.

The content transfer unit therefore provides an example of a processing unit configured
to load a second video content player (for example, as an application to be executed by the
content processing unit, separate to an application providing the first video content player) in
response to the initiation of the playback of the video content by the first video content player;
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and a content-control transfer unit configured to transfer control of the playback of the video
content from the first video content player to a second video content player such that the
plurality of images displayed by the second video content player are each displayed at their
respective display times as if they had been displayed by the first video content player and the
first image of the plurality of images displayed by the second video content player and the last
image of the plurality of images displayed by the first video content player are sequential
images in the video content.

The buffer 1430 stores data for a plurality of images to be displayed at the display 1450.
The buffer 1430 is operable to be used by both the native player and the loaded application as
the transfer is performed, rather than each application necessarily having its own corresponding
buffer.

Figures 15 and 16 relate to the techniques discussed above, carried out in an example
server-client context.

Figure 15 is a schematic flowchart illustrating a succession of processing steps carried
out by a server (a set of steps bounded by a broken line box 1500) and a succession of
processing steps carried out by a client associated with (for example, having a data connection
with) the server (a set of steps bounded by a broken line box 1510). As far as the server is
concerned, it carries out the steps shown within the box 1500, and as far as the client is
concerned, it carries out the steps within the box 1510. Therefore, the steps within the box
1500 can be considered as a method relating to a server, and the steps within the box 1510 can
be considered separately as a method relating to a client. Having said this, broken line linkages
are provided between the two in order to indicate how the two methods relate to one another.

The terms “client” and server” relate to the relationship between the two systems, in that
the “server” carries out some functionality discussed below. No other limitations are implied by
the terms “client” and “server”.

The method relating to the server comprises:

e detecting (at a step 1520) playback using a first video content player of video content
comprising a plurality of images to be displayed at respective display times;

e sending (at a step 1530), via an interface (which may include an interface 1650, see
below), payment option data in respect of the video content;

e receiving (at a step 1540) an indication of purchase data;

e inresponse to the indication of purchase data, sending (at a step 1550) instructions
which when executed from electronic memory load a second video content player in
response to initiation of the playback of the video content by the first video content
player; and

e sending (at a step 1560) data allowing the transfer of control of the playback of the video
content from the first video content player to a second video content player such that the
plurality of images instructed to be displayed by the second video content player are
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each displayed at their respective display times as if they had been displayed by the first
video content player and the first image of the plurality of images instructed to be
displayed by the second video content player and the last image of the plurality of
images displayed by the first video content player are sequential images in the video
content.

The method relating to the client comprises:

e carrying out playback using a first player at a step 1570;

o displaying received payment option data and acquiring a user response to the payment
option data; transmitting data indicative of the user response to the server (at a step
1580);

¢ loading a second player (at a step 1590); and

e transferring control to the second player (at a step 1595).

In an example system, the flow of control between these two methods may proceed as
follows:

o the step 1520 is responsive to the step 1570;

the step 1580 is responsive to the step 1530;

o the step 1540 is responsive to the step 1580;

o the step 1590 is responsive to the step 1550;

o (optionally) the step 1560 is responsive to the step 1590 (or in other examples, the
server can simply impose a suitable delay between the steps 1550 and 1560 to allow
the step 1590 to be performed); and

o the step 1595 is responsive to the step 1560.

Figure 16 schematically illustrates a server 1600 and a client 1610 (which may be one of
multiple clients associated with the server 1600).

The server comprises:

a detector 1620 configured to detect playback using a first video content player of video
content comprising a plurality of images to be displayed at respective display times;

a receiver 1630 configured to receive an indication of purchase data; and

a transmitter 1640 configured to send via an interface, payment option data in respect of
the video content, and in response to the indication of purchase data, to send instructions which
when executed from electronic memory load a second video content player in response to
initiation of the playback of the video content by the first video content player, and to send data
allowing the transfer of control of the playback of the video content from the first video content
player to a second video content player such that the plurality of images instructed to be
displayed by the second video content player are each displayed at their respective display
times as if they had been displayed by the first video content player and the first image of the
plurality of images instructed to be displayed by the second video content player and the last
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image of the plurality of images displayed by the first video content player are sequential
images in the video content.

The client 1610, connected to the server by a data connection 1650, comprises a first
player 1660, an interface and controller 1670 (to receive information from the server, to send
information to the server, and to control the operation of and transfer of control between the first
player and the second player), and a second player 1680.

In summary, embodiments of the present disclosure relate to playing a video stream in a
native application/interface. This video stream contains application signalling that can be used
to boot a non-native application/interface. This application would then boot, and would
seamlessly inherit at assume control of the playing video. Three features are (a) signalling the
non-native application/interface; (b) rules for seamless inheritance; and (c) initial constraints for
the first few ‘milliseconds’ of time when the non-native application/interface assumes control of
the video.

In so far as embodiments of the disclosure have been described as being implemented,
at least in part, by software-controlled data processing apparatus, it will be appreciated that a
non-transitory machine-readable medium carrying such software, such as an optical disk, a
magnetic disk, semiconductor memaory or the like, is also considered to represent an
embodiment of the present disclosure.

It will be appreciated that the above description for clarity has described embodiments
with reference to different functional units, circuitry and/or processors. However, it will be
apparent that any suitable distribution of functionality between different functional units, circuitry
and/or processors may be used without detracting from the embodiments.

Described embodiments may be implemented in any suitable form including hardware,
software, firmware or any combination of these. Described embodiments may optionally be
implemented at least partly as computer software running on one or more data processors
and/or digital signal processors. The elements and components of any embodiment may be
physically, functionally and logically implemented in any suitable way. Indeed the functionality
may be implemented in a single unit, in a plurality of units or as part of other functional units. As
such, the disclosed embodiments may be implemented in a single unit or may be physically and
functionally distributed between different units, circuitry and/or processors.

Although the present disclosure has been described in connection with some
embodiments, it is not intended to be limited to the specific form set forth herein. Additionally,
although a feature may appear to be described in connection with particular embodiments, one
skilled in the art would recognize that various features of the described embodiments may be
combined in any manner suitable to implement the technique.

It will be apparent that numerous modifications and variations of the present disclosure
are possible in light of the above teachings. It is therefore to be understood that within the
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scope of the appended claims, the technology may be practiced otherwise than as specifically
described herein.

Respective embodiments are defined by the following numbered clauses:
1. A video content replay apparatus comprising:

a first video content player operable to begin playback of video content comprising a
plurality of images to be displayed at respective display times;

a processing unit configured to load a second video content player in response to the
initiation of the playback of the video content by the first video content player; and

a content-control transfer unit configured to transfer control of the playback of the video
content from the first video content player to a second video content player such that the
plurality of images displayed by the second video content player are each displayed at their
respective display times as if they had been displayed by the first video content player and the
first image of the plurality of images displayed by the second video content player and the last
image of the plurality of images displayed by the first video content player are sequential
images in the video content.
2. The apparatus of clause 1, in which the processing unit is configured to detect a data
item associated with the video content, the data item identifying the second video content
player.
3. The apparatus of clause 2, in which the second video content player is located in an
application environment, the processing unit being configured to launch the application
environment in response to detection of the data item associated with the video content.
4. The apparatus of any one of the preceding clauses, in which the first video player is
configured to obtain data for video content in response to the initiation of replay of the video
content.
5. The apparatus of clause 4, comprising a user interface by which a viewer may select
video content for display.
6. The apparatus of any one of the preceding clauses, in which the content-control transfer
unit is configured to transfer control of the video content at a GOP boundary in the video
content.
7. The apparatus of any one of the preceding clauses, in which:

the content-control transfer unit is configured to transfer playback state information of
the video content to the second video content player; and

the second video content player is configured to commence replay of the video content
according to the transferred playback state information.
8. The apparatus of any one of the preceding clauses, in which the content-control transfer
unit is configured to delay transfer of control of the video content during one or more of:

(i) playback-modifying operations performed on the video content; or

(i) use of a user interface associated with the first video content player.
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9. The apparatus of any one of the preceding clauses, in which the content-control transfer
unit is configured to transfer control of the video content back to the first video content player at
the end of the video content playback or in response to detection of a further data item
associated with the video content, the further data item indicating a transfer of control back to
the first video content player.
10. The apparatus of any one of the preceding clauses, in which: the video content is
protected by digital rights management; and the second video content player is configured to
give a viewer an option to purchase access to the video content in response to a transfer of
control to the second video content player.
11. The apparatus of any one of the preceding clauses, comprising a video buffer
associated with the first video content player, and in which video content is pre-buffered by the
video buffer before a playback operation is requested.
12. The apparatus of clause 11, in which the second video content player is configured to
use a buffer associated with the first video content player to continue playback of the video
content.
13. A method for replaying video content, the method comprising:

beginning playback using a first video content player of video content comprising a
plurality of images to be displayed at respective display times;

loading a second video content player in response to initiation of the playback of the
video content by the first video content player; and

transferring control of the playback of the video content from the first video content
player to a second video content player such that the plurality of images displayed by the
second video content player are each displayed at their respective display times as if they had
been displayed by the first video content player and the first image of the plurality of images
displayed by the second video content player and the last image of the plurality of images
displayed by the first video content player are sequential images in the video content.
14. Computer software which, when executed by a computer, causes the computer to carry
out the method of clause 13.
15. A non-transitory machine-readable storage medium which stores computer software
according to clause 14.
16. A data structure inserted into video content that is read during playback of the video
content by a first video content player to indicate that a second video content player should be
launched to take control of the video content playback.
17. A method comprising:

detecting at a server playback using a first video content player of video content
comprising a plurality of images to be displayed at respective display times;

sending, via an interface, payment option data in respect of the video content;

receiving an indication of purchase data;
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in response to the indication of purchase data, sending instructions which when
executed from electronic memory load a second video content player in response to initiation of
the playback of the video content by the first video content player; and

sending data allowing the transfer of control of the playback of the video content from
the first video content player to a second video content player such that the plurality of images
instructed to be displayed by the second video content player are each displayed at their
respective display times as if they had been displayed by the first video content player and the
first image of the plurality of images instructed to be displayed by the second video content
player and the last image of the plurality of images displayed by the first video content player
are sequential images in the video content.

18. A server comprising:

a detector configured to detect playback using a first video content player of video
content comprising a plurality of images to be displayed at respective display times;

a receiver configured to receive an indication of purchase data;

a transmitter configured to send via an interface, payment option data in respect of the
video content, and in response to the indication of purchase data, to send instructions which
when executed from electronic memory load a second video content player in response to
initiation of the playback of the video content by the first video content player, and to send data
allowing the transfer of control of the playback of the video content from the first video content
player to a second video content player such that the plurality of images instructed to be
displayed by the second video content player are each displayed at their respective display
times as if they had been displayed by the first video content player and the first image of the
plurality of images instructed to be displayed by the second video content player and the last
image of the plurality of images displayed by the first video content player are sequential
images in the video content.

19. A non-transitory computer readable medium including computer program instructions,
which when executed by a computer causes the computer to perform the method of clause 17.
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CLAIMS

1. A video content replay apparatus comprising:

a first video content player operable to begin playback of video content comprising a
plurality of images to be displayed at respective display times;

a processing unit configured to load a second video content player in response to the
initiation of the playback of the video content by the first video content player; and

a content-control transfer unit configured to transfer control of the playback of the video
content from the first video content player to a second video content player such that the
plurality of images displayed by the second video content player are each displayed at their
respective display times as if they had been displayed by the first video content player and the
first image of the plurality of images displayed by the second video content player and the last
image of the plurality of images displayed by the first video content player are sequential
images in the video content.

2. The apparatus of claim 1, in which the processing unit is configured to detect a data item
associated with the video content, the data item identifying the second video content player.

3. The apparatus of claim 2, in which the second video content player is located in an
application environment, the processing unit being configured to launch the application
environment in response to detection of the data item associated with the video content.

4, The apparatus of claim 1, in which the first video player is configured to obtain data for
video content in response to the initiation of replay of the video content.

5. The apparatus of claim 4, comprising a user interface by which a viewer may select
video content for display.

6. The apparatus of claim 1, in which the content-control transfer unit is configured to
transfer control of the video content at a GOP boundary in the video content.

7. The apparatus of claim 1, in which:

the content-control transfer unit is configured to transfer playback state information of
the video content to the second video content player; and

the second video content player is configured to commence replay of the video content
according to the transferred playback state information.
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8. The apparatus of claim 1, in which the content-control transfer unit is configured to delay
transfer of control of the video content during one or more of:

(i) playback-modifying operations performed on the video content; or

(i) use of a user interface associated with the first video content player.

9. The apparatus of claim 1, in which the content-control transfer unit is configured to
transfer control of the video content back to the first video content player at the end of the video
content playback or in response to detection of a further data item associated with the video
content, the further data item indicating a transfer of control back to the first video content
player.

10. The apparatus of claim 1, in which: the video content is protected by digital rights
management; and the second video content player is configured to give a viewer an option to
purchase access to the video content in response to a transfer of control to the second video
content player.

11. The apparatus of claim 1, comprising a video buffer associated with the first video
content player, and in which video content is pre-buffered by the video buffer before a playback
operation is requested.

12. The apparatus of claim 11, in which the second video content player is configured to use
a buffer associated with the first video content player to continue playback of the video content.

13. A method for replaying video content, the method comprising:

beginning playback using a first video content player of video content comprising a
plurality of images to be displayed at respective display times;

loading a second video content player in response to initiation of the playback of the
video content by the first video content player; and

transferring control of the playback of the video content from the first video content
player to a second video content player such that the plurality of images displayed by the
second video content player are each displayed at their respective display times as if they had
been displayed by the first video content player and the first image of the plurality of images
displayed by the second video content player and the last image of the plurality of images
displayed by the first video content player are sequential images in the video content.

14. Computer software which, when executed by a computer, causes the computer to carry
out the method of claim 13.
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15. A non-transitory machine-readable storage medium which stores computer software
according to claim 14.

16. A data structure inserted into video content that is read during playback of the video
content by a first video content player to indicate that a second video content player should be
launched to take control of the video content playback.

17. A method comprising:

detecting at a server playback using a first video content player of video content
comprising a plurality of images to be displayed at respective display times;

sending, via an interface, payment option data in respect of the video content;

receiving an indication of purchase data;

in response to the indication of purchase data, sending instructions which when
executed from electronic memory load a second video content player in response to initiation of
the playback of the video content by the first video content player; and

sending data allowing the transfer of control of the playback of the video content from
the first video content player to a second video content player such that the plurality of images
instructed to be displayed by the second video content player are each displayed at their
respective display times as if they had been displayed by the first video content player and the
first image of the plurality of images instructed to be displayed by the second video content
player and the last image of the plurality of images displayed by the first video content player

are sequential images in the video content.

18. A server comprising:

a detector configured to detect playback using a first video content player of video
content comprising a plurality of images to be displayed at respective display times;

a receiver configured to receive an indication of purchase data;

a transmitter configured to send via an interface, payment option data in respect of the
video content, and in response to the indication of purchase data, to send instructions which
when executed from electronic memory load a second video content player in response to
initiation of the playback of the video content by the first video content player, and to send data
allowing the transfer of control of the playback of the video content from the first video content
player to a second video content player such that the plurality of images instructed to be
displayed by the second video content player are each displayed at their respective display
times as if they had been displayed by the first video content player and the first image of the
plurality of images instructed to be displayed by the second video content player and the last
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image of the plurality of images displayed by the first video content player are sequential
images in the video content.

19. A non-transitory computer readable medium including computer program instructions,

which when executed by a computer causes the computer to perform the method of claim 17.
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