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(57) Abstract: A method of forming a live-stream advertisement video clip is described wherein the method comprises: receiving
live-stream video segments associated with a live-streaming session, wherein each of the live-stream segments is identified by a live-
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able in the future; and, associating video and/or audio advertisement information with the live- stream segment identifiers.



10

15

20

25

30

35

WO 2017/116231 PCT/NL2016/050918

Live-stream video advertisement system

Field of the invention

The invention relates to live-stream video
advertising, and, in particular, though not exclusively, to
methods and systems for live-stream video advertisement, a
client device adapted for live-stream video advertisement and
a server for live-stream video advertisement, and a computer

program product for executing such methods.

Background of the invention

Currently video advertising is an important means for
generating revenue from video content publishing. Typically,
before playing a selected video a short advertisement video
clip is played out. Such video advertisement is commonly
referred to as a pre-roll, mid-roll or post-roll advertisement
clip. These video clips are typically non-interactive video
clips that are processed as a conventional video-on-demand
video from an advertisement server.

The Digital Video Advertising Serving Template (VAST)
standard, as e.g. described in the draft VAST 4.0 standard as
published on 2 November 2015 by the IAB, provides a
standardised format for video advertisement. When starting an
online video, a VAST-compatible video player may send a VAST
request to an ad server which returns a VAST response
comprising a standardised XML type file that can be parsed by
the video player. The video player may use a video ad
identifier, e.g. an URL, in the response for requesting an
advertisement video clip and other advertisement content, e.g.
banners or the like, from an ad server.

The VAST standard provides a simple way for content
providers for adding video ads to online video content. In the
VAST standard video ads are retrieved on the basis of
conventional video-on-demand techniques and does not allow

rendering of live-streaming video in pre-, mid-, of post-roll
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type video advertisement. Currently, however, more and more
live-stream content is offered. The production costs of live-
sports events and/or the acquisition costs of live-streaming
broadcast rights (e.g. big sports or music events) are very
high. Once such broadcast rights are acquired they could be
bundled with other broadcast rights and sold as a pay-TV
subscription to customers. Since the amount of content that is
offered to the public is continuously growing and the
technology to access the content (e.g. in the form of an over-
the-top (OTT) service, mobile video apps or broadcast
television) 1s rapidly developing, it is of utmost importance
to bring the live-content to the attention of the relevant
part of the public at the right moment, typically when the
live-stream is going to be broadcasted. As the live-stream
techniques are not compatible with the VAST standard, there is
no simple and easy accessible solution for live-stream video
advertising.

Hence, there is a need in the art for improved
methods and systems that enable simple and cheap generation
and playback of live-stream video advertisements. In
particular, there is a need in the art for methods and system
that enable live-stream video advertisements that are

compatible with video ad standards such as VAST.

Summary of the invention

As will be appreciated by one skilled in the art,
aspects of the present invention may be embodied as a system,
method or computer program product. Accordingly, aspects of
the present invention may take the form of an entirely
hardware embodiment, an entirely software embodiment
(including firmware, resident software, micro-code, etc.) or
an embodiment combining software and hardware aspects that may
all generally be referred to herein as a "circuit," "module"
or "system." Functions described in this disclosure may be
implemented as an algorithm executed by a microprocessor of a
computer. Furthermore, aspects of the present invention may

take the form of a computer program product embodied in one or
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more computer readable medium(s) having computer readable
program code embodied, e.g., stored, thereon.

Any combination of one or more computer readable
medium{(s) may be utilized. The computer readable medium may be
a computer readable signal medium or a computer readable
storage medium. A computer readable storage medium may be, for
example, but not limited to, an electronic, magnetic, optical,
electromagnetic, infrared, or semiconductor system, apparatus,
or device, or any suitable combination of the foregoing. More
specific examples (a non-exhaustive list) of the computer
readable storage medium would include the following: an
electrical connection having one or more wires, a portable
computer diskette, a hard disk, a random access memory (RAM),
a read-only memory (ROM), an erasable programmable read-only
memory (EPROM or Flash memory), an optical fiber, a portable
compact disc read-only memory (CD-ROM), an optical storage
device, a magnetic storage device, or any suitable combination
of the foregoing. In the context of this document, a computer
readable storage medium may be any tangible medium that can
contain, or store a program for use by or in connection with
an instruction execution system, apparatus, or device.

A computer readable signal medium may include a
propagated data signal with computer readable program code
embodied therein, for example, in baseband or as part of a
carrier wave. Such a propagated signal may take any of a
variety of forms, including, but not limited to, electro-
magnetic, optical, or any suitable combination thereof. A
computer readable signal medium may be any computer readable
medium that is not a computer readable storage medium and that
can communicate, propagate, or transport a program for use by
or in connection with an instruction execution system,
apparatus, or device.

Program code embodied on a computer readable medium
may be transmitted using any appropriate medium, including but
not limited to wireless, wireline, optical fiber, cable, RF,
etc., or any suitable combination of the foregoing. Computer
program code for carrying out operations for aspects of the

present invention may be written in any combination of one or
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more programming languages, including an object oriented
programming language such as Java(TIM), Smalltalk, C++ or the
like and conventional procedural programming languages, such
as the "C" programming language or similar programming
languages. The program code may execute entirely on the user's
computer, partly on the user's computer, as a stand-alone
software package, partly on the user's computer and partly on
a remote computer, or entirely on the remote computer or
server. In the latter scenario, the remote computer may be
connected to the user's computer through any type of network,
including a local area network (LAN) or a wide area network
(WAN), or the connection may be made to an external computer
(for example, through the Internet using an Internet Service
Provider).

Aspects of the present invention are described below
with reference to flowchart illustrations and/or block
diagrams of methods, apparatus (systems), and computer program
products according to embodiments of the invention. It will be
understood that each block of the flowchart illustrations
and/or block diagrams, and combinations of blocks in the
flowchart illustrations and/or block diagrams, can be
implemented by computer program instructions. These computer
program instructions may be provided to a processor, in
particular a microprocessor or central processing unit (CPU),
of a general purpose computer, special purpose computer, or
other programmable data processing apparatus to produce a
machine, such that the instructions, which execute via the
processor of the computer, other programmable data processing
apparatus, or other devices create means for implementing the
functions/acts specified in the flowchart and/or block diagram
block or blocks.

These computer program instructions may also be
stored in a computer readable medium that can direct a
computer, other programmable data processing apparatus, or
other devices to function in a particular manner, such that
the instructions stored in the computer readable medium

produce an article of manufacture including instructions which
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implement the function/act specified in the flowchart and/or
block diagram block or blocks.

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

The flowchart and block diagrams in the figures
illustrate the architecture, functionality, and operation of
possible implementations of systems, methods and computer
program products according to various embodiments of the
present invention. In this regard, each block in the flowchart
or block diagrams may represent a module, segment, or portion
of code, which comprises one or more executable instructions
for implementing the specified logical function(s). It should
also be noted that, in some alternative implementations, the
functions noted in the blocks may occur out of the order noted
in the figures. For example, two blocks shown in succession
may, 1n fact, be executed substantially concurrently, or the
blocks may sometimes be executed in the reverse order,
depending upon the functionality involved. It will also be
noted that each block of the block diagrams and/or flowchart
illustrations, and combinations of blocks in the block
diagrams and/or flowchart illustrations, can be implemented by
special purpose hardware-based systems that perform the
specified functions or acts, or combinations of special
purpose hardware and computer instructions.

It is an aim of the invention to enable the formation
and playout of an advertisement video clip that comprises
live-content of a live-streaming session that is ongoing when
the advertisement video clip is requested. In particular, the
embodiments in this disclosure enable the formation and
playout of in-stream (pre-, mid-, or post-roll) or out-stream

(for example standalone on a website) advertisement video
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clips comprising segments of a live feed (e.g. sports or music
content), including a visual and/or audio overlay for
promoting the live-content and for informing a viewer that the
live-content is part of an advertisement video clip. Further,
it is an objective of the invention to reduce or eliminate at
least one of the drawbacks known in the prior art.

In an aspect the invention may relate to a method for
forming a live-stream advertisement video clip.

In an embodiment, the method may comprise: updating a
dynamic playlist, preferably a live-stream playlist, on the
basis of live-stream segments identifiers identifying live-
stream segments of a live-streaming session; forming a static
playlist, preferably a video-on-demand playlist, on the basis
of live-stream identifiers in said updated dynamic playlist,
the static playlist comprising the most recently available
live-stream segment identifiers of the updated dynamic
playlist; and, associating video and/or audio advertisement
information with the live-stream segment identifiers

In an embodiment, the method may comprise: a network
node receiving live-stream video segments associated with a
live-streaming session, wherein each of the live-stream
segments 1s identified by a live-stream segment identifier,
preferably a URL; updating a live-stream playlist stored on
the network node on the basis of the live-stream segments
identifiers of the received live-stream segments; forming a
static video-on-demand playlist on the basis of live-stream
identifiers in said updated live-stream playlist, the static
video-on-demand playlist comprising the most recently
available live-stream segment identifiers of the updated live-
stream playlist and/or live-stream segment identifiers that
are going to be available in the future; and, associating
video and/or audio advertisement information with the live-
stream segment identifiers.

In another embodiment, the method may comprise: a
network node continuously or periodically receiving live-
stream segments, each of the segments being associated with a
live-stream segment identifier, preferably an URL; continuously

or periodically updating a live-stream playlist on the basis
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of the received live-stream segments, the live-stream playlist
file identifying the n most recent live-stream segments
received by said network node; forming a video-on-demand
playlist on the basis of the live-stream playlist file, the
video-on-demand playlist comprising one or more live-stream
segment identifiers published in the live-stream playlist
and/or live-stream segment identifiers that are going to be
published in the live-stream playlist; and, associating the
media data of the live-stream segments identified in the
video-on-demand playlist with (video and/or audio)
advertisement information.

In these embodiments, methods are presented wherein a
dynamic (live-stream) playlist associated with the live-
streaming session is used in order to (continuously or
periodically) form new static playlists comprising live-stream
advertisement segment identifiers of the most recently formed
live-stream segments or of live-stream segments that are going
to be in the (near) future (e.g. within a predetermined time
from the moment the static playlist comprising live-stream
segment identifiers is formed). The associated live-stream
segments identified in such static playlist may be associated
(linked) with advertisement information, e.g. a video overlay
and/or an audio overlay, in order to inform a viewer during
playout of the live-stream segment identified in the playlist
that the clip is in fact a live-stream video advertisement
clip.

By transforming parts of a dynamic (live-stream)
playlist into a static video-on-demand (VOD) playlist, live-
stream segments may be used in live-stream video ad services
which can be rendered using conventional client devices that
support VAST compliant video ads. In particular, the
embodiments allow standard VAST compliant video players to
render video ads comprising content of live-stream that is
played-out at that moment. This way, a content provider or a
broadcaster may use the live-stream video ad to inform viewers
of a live-stream (e.g. of a sports or music event) that is

broadcasted (or going to be broadcasted).
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In an embodiment, the live-stream segment identifiers
may comprise a counter and/or time information for signaling
the client device the order in which the live-stream segments
should be played-out.

In an embodiment, the static playlist may comprise an
availability indicator for signaling a client device that the
live-stream segments are going to be available at some time in
the (near) future. Hence, in that case the client may wait for
the availability of the live-stream segments before it starts
requesting them.

In an embodiment, the client device may use the
information in the static playlist, in particular the segment
time stamp and/or counter associated with the live-stream
identifiers, in order to determine at what time it should
start requesting the live-stream segments identified in the
static playlist.

In an embodiment, the static playlist may comprise
availability information, e.g. a clock time or the like, for
signaling a client device at what time it should start
requesting and playout live-stream segments that are listed in
the static playlist it received.

In an embodiment, associating visual and/or audio
advertisement information with the live-stream segment
identifiers may comprise: adding an advertisement information
identifier associated with the video and/or audio
advertisement information in the static video-on-demand
playlist. Hence, in this embodiment, the client device may use
information in the playlist in order to retrieve the
advertisement information.

In an embodiment, associating visual and/or audio
advertisement information with the live-stream segment
identifiers may comprise: adding video and/or audio
advertisement information, preferably a video overlay or an
audio overlay, to the received live-stream video segments. In
this embodiment, advertisement information is added to the
live-segments (using e.g. a transcoding process) so that the
media data can be played-out without any additional processing

on the client-side.
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In a further embodiment, the method may comprise
storing the static playlist, the live-stream segments
identified in the playlist and the video and/or audio
advertisement information on a server system. Hence, once a
new static playlist is formed the playlist and the segments
are stored on one or more servers so that they can be
retrieved by client devices. A newly formed playlist may
overwrite the older playlist so that only the most recent
playlist identifying the most recent live-stream segments is
made available to the client devices.

In an embodiment, the live-stream segments, the live-
stream playlist and the video-on-demand playlist are formatted
according to an HTTP streaming protocol.

In a further aspect, the invention may relate to a
method of rendering a live-stream advertisement video clip. In
an embodiment, the method may comprise: a client device
receiving a static video-on-demand playlist comprising one or
more live-stream segment identifiers, the static video-on-
demand playlist comprising the most recently available live-
stream segment identifiers published in a dynamical live-
stream playlist and/or live-stream segment identifiers that
are going to be available in the future; requesting live-
stream segments on the basis of the live-stream segments
identifiers in the static video-on-demand playlist and
requesting video and/or audio advertisement information,
preferably a video or audio overlay, associated with the live-
stream segment identifiers; and, the client device controlling
a media player and an advertisement information processor to
simultaneously playout media data of the received live-stream
segments and the advertisement information as a live-stream
video advertisement clip on a display of a media processing
device.

In this embodiment, the client device requests and
processes the advertisement information separately from the
media data in the live-stream segments. Hence, this embodiment
does not require that the advertisement information is added

to the segments in the network. This embodiment may thus save
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encoding resources, as the original live-stream does not
require continuous, real-time transcoding in the network.

Furthermore, this embodiment enables the client
device to control the enhancement of the media data of the
live-streaming segments with advertisement information. For
example, 1t enables the client device to determine the time of
the start of the overlay video. In another embodiment, it
allows the execution of an interactive overlay, e.g. an HTMLS
or CSS overlay comprising an interaction area, e.g. button,
that may be used to redirect the user to a website where the
advertised live-stream can be accessed.

In a further embodiment, the method may further
comprise: requesting a server, preferably a VAST compliant
advertisement server, information for rendering a live-stream
advertisement video clip; receiving a response, preferably a
VAST response, from the server, the response comprising one or
more references, preferably one or more URLs, for locating one
or more servers configured to provide the static video-on-
demand playlist and/or the advertisement information to the
client device.

In an embodiment, the response may further comprise
information for signaling the client device that visual
advertisement information can be retrieved on the basis of the
one or more references and/or for initialising the
advertisement information processor for playout of
advertisement information identified in the response. Hence,
in this embodiment, the response of the ad server, which may
be a VAST compliant ad server, may provide the client device
with information on the advertisement information that needs
to be played-out by the advertisement information processor.

In a further embodiment, the advertisement
information processor may use the advertisement information
for rendering an interactive region on a user interface,
preferably an interactive region on a touch-sensitive display,
during the playout of the media data in the live-stream
segments, preferably when interacting with the interactive
region, the client device being redirected the client to a

server for joining the live-stream session.
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In a further aspect, the invention may relate to a
server comprising: a computer readable storage medium having
computer readable program code embodied therewith, and a
processor, preferably a microprocessor, coupled to the
computer readable storage medium, wherein responsive to
executing the first computer readable program code, the
processor is configured to perform executable operations
comprising: receiving live-stream video segments associated
with a live-streaming session, wherein each of the live-stream
segments i1s identified by a live-stream segment identifier,
preferably a URL; updating a live-stream playlist stored on
the network node on the basis of the live-stream segments
identifiers of the received live-stream segments; forming a
static video-on-demand playlist on the basis of live-stream
identifiers in said updated live-stream playlist, the static
video-on-demand playlist comprising the most recently
available live-stream segment identifiers of the updated live-
stream playlist and/or live-stream segment identifiers that
are going to be available in the future; and, associating
video and/or audio advertisement information with the live-
stream segment identifiers.

In an embodiment, the executable operations may
further comprise: adding an advertisement information
identifier associated with the video and/or audio
advertisement information in the static video-on-demand
playlist; or, adding video and/or audio advertisement
information to the received live-stream video segments; or,
storing the static video-on-demand playlist, the live-stream
segments identified in the playlist and the video and/or audio
advertisement information.

In yet another aspect, the invention may relate to a
client device comprising: a computer readable storage medium
having at least part of a program embodied therewith, the
computer readable storage medium comprising a playlist file;
and, a computer readable storage medium having computer
readable program code embodied therewith, and a processor,
preferably a microprocessor, coupled to the computer readable

storage medium, wherein responsive to executing the computer



10

15

20

25

30

35

WO 2017/116231 PCT/NL2016/050918
12

readable program code, the processor is configured to perform
executable operations comprising: a client device receiving a
static video-on-demand playlist comprising one or more live-
stream segment identifiers, the static video-on-demand
playlist comprising the most recently available live-stream
segment identifiers published in a dynamic live-stream
playlist and/or live-stream segment identifiers that are going
to be published in the dynamic playlist; requesting live-
stream segments on the basis of the live-stream segments
identifiers in the static video-on-demand playlist and
requesting video and/or audio advertisement information,
preferably a video or audio overlay, associated with the live-
stream segment identifiers; and, the client device controlling
a media player and an advertisement information processor to
simultaneously playout media data of the received live-stream
segments and the advertisement information as a live-stream
video advertisement clip on a display of a media processing
device.

In an embodiment, the executable operations further
comprise: requesting a server, preferably a VAST compliant
advertisement server, information for rendering a live-stream
advertisement video clip; receiving a response, preferably a
VAST response, from the server, the response comprising one or
more references, preferably one or more URLs, for locating one
or more servers configured to provide the static video-on-
demand playlist and/or the advertisement information to the
client device.

In an embodiment, the executable operations may
further comprise: initialising the advertisement information
processor for playout of advertisement information identified
in the response.

In an embodiment, the executable operations may
further comprise: rendering an interactive region on a user
interface, preferably an interactive region on a touch-
sensitive display, during the playout of the media data in the
live-stream segments, preferably when interacting with the
interactive region, the client device being triggered to join

the live-stream session.
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The invention may also relate to a program product
comprising software code portions configured for, when run in
the memory of a computer, executing the method steps according
to any of the method claims described above.

The invention will be further illustrated with
reference to the attached drawings, which schematically will
show embodiments according to the invention. It will be
understood that the invention is not in any way restricted to

these specific embodiments.

Brief description of the drawings

Fig. 1 schematically depicts a live-streaming video
advertisement system according to an embodiment of the
invention.

Fig. 2 depicts a schematic of generating a playlist
file for playout of a live-stream video advertisement
according to an embodiment of the invention.

Fig. 3 depicts a method of rendering a live-stream
video advertisement according to an embodiment of the
invention.

Fig. 4 schematically depicts a live-streaming video
advertisement system according to another embodiment of the
invention.

Fig. 5 depicts a method of rendering a live-stream
video advertisement according to another embodiment of the
invention.

Fig. 6 depicts a block diagram illustrating an
exemplary data processing system that may be used in as

described in this disclosure.

Detailed description

Fig. 1 schematically depicts a video advertising
system according to an embodiment of the invention. In
particular, Fig. 1 depicts a client device 102 implemented on
a media processing device 104. A media processing device may

generally relate to a content processing device, e.g. a
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(mobile) content play-out device such as an electronic tablet,
a smart-phone, a notebook, a media player, a television, etc.
In some embodiment, a media device may be a set-top box or
content storage device configured for processing media.

The client device may be adapted for executing an
advertisement application that is configured to enable a user
to select (e.g. on the basis of user interface, e.g. a touch-
sensitive display) a video title for play-out. Based on the
selection the client device may then send a request 106 to an
advertisement (ad) server for delivery of a wvideo
advertisement clip. Once the media data of the clip are
received the client device may triggered a media player 103 to
playout the video ad clip. The clip may be short 15-30 second
video that is played-out before, during or after the video
that a viewer 1is going to watch or is watching. The ad-server
may be part of an advertisement (ad) network, e.g. an online
advertising network that connects advertisers to web sites
that hosts video advertisement services.

The client device may support VAST video clip
playout. The Digital Video Advertising Serving Template (VAST)
standard is a standard defining a communication protocol
between ad servers and a video player (or a client device that
controls a video player). In order to play-out a video ad
clip, the client device may send a VAST request 106, e.g. an
HTTP request, to a VAST-compatible ad server 104. In return
the ad server may send an ad server response 108, preferably a
VAST response, to the client device. The VAST response may
comprise a XML file comprising metadata, in particular one or
more references, URLs, identify one or more media servers 126
that are configured to deliver one or more video advertisement
clips to a client device.

In particular, the client device may use an URL in
the ad server response 108 in order to request and receive 126
an advertisement video clip from a media server 128. The
request may be an HTTP request comprising an URL for
retrieving a video clip for play out using a conventional,
well-known video-on-demand (VOD) technique. The video clip may

be transmitted to the client device using an adaptive video
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streaming technique such as HTTP live streaming (HLS) or
another known HTTP adaptive streaming technique.

For example, 1n response to the video ad request the
video player may receive a playlist file, e.g. an HLS .m3u8
playlist file, comprising metadata for downloading a seguence
of small media data files, usually referred to as media
segments (sometimes also referred to as fragments). The
playlist file, or in short playlist, may comprise segment
identifiers, i.e. one or more URLs, that may be used to locate
an HTTP server from which the identified segments, i.e. small
video files of 2-10 second content, may be downloaded. The
segment identifiers in the playlist file may identify segments
comprising the content in different video qualities. By
requesting segments from an HTTP server on the basis of the
information in the playlist file and by sequential play-out of
the media data in the requested and downloaded segments, a
continuous video ad clip can be rendered. This way,
conventional pre-, mid, and post roll video clips may be
rendered when a user of the client device is watching or going
to watch online video content.

In contrast with conventional video advertising
systems, the system in Fig. 1 is also configured to offer
client devices the possibility of live-stream video ads. To
that end, the system may comprise a network node 113, e.g. a
server or a proxy, comprising a video advertisement (ad)
processor 112 that is configured to receive live-streaming
video content from one or more content sources (not shown). In
particular, the video ad processor may be configured to
receive and buffer live-stream segments 118. Additionally, it
may be configured to form a live-stream playlist 116 which is
dynamically updated on the basis of the received live-stream
segments. The update process maintains the information in a
live-stream playlist 116 in sync with the received segments.
Hence, during the reception of the live-streaming segments,
the network node may continuously update the playlist file
such that it always identifies the most recent segments.

Further, the video ad processor may be configured to

process the received live-stream segments and transform the
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live-stream segments into live-stream advertisement segments.
This modification process may include the addition of
advertisement information 114 to the video/audio (AV) media
data in the live-stream segments. For example, the
advertisement information may include a video overlay that is
added to the media data in the segment using a conventional
transcoding process. Hence, in an embodiment, advertisement
information (e.g. a video and/or sound overlay) may be added
to the segments of the live-stream in order to make the live-
stream segments suitable for advertisement. The added video
and/or sound overlay may include information for notifying a
viewer that the live-stream video that is played is in fact a
(short) live-stream video advertisement. The advertisement
information may include graphical overlay like: a “LIVE”
indicator, icon or brand logo, custom graphics, additional
(textual) metadata.

During the reception and modification of the live-
stream segments and the associated update of the live-stream
playlist file, the video ad processor may select one or more
subsequent live-stream advertisement segments and form a
playlist file comprising segment identifiers forming a live-
stream video ad. This playlist may be referred to as an
advertisement playlist. Here, the advertisement playlist is
not a live-stream playlist file, i.e. a playlist file that is
continuously {(dynamically) updated with new segment
identifiers, e.g. URLs. Instead, the advertisement playlist is
a static playlist file identifying the live-stream
advertisement segments forming a live-stream advertisement
video clip.

Fig. 2 depicts a schematic of generating a playlist
file for playout of a live-stream video advertisement clip
according to an embodiment of the invention. In particular,
Fig. 2 depicts a live-stream playlist 202 - in this example an
HLLS live-stream playlist - comprising a list of segment
identifiers, URLs, of live-stream segments that are stored on
the network node. As described above, playlist 202 is a
dynamic live-stream playlist file which is continuously

updated so that it always identifies most recent segments that
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are available for playout. The updating process may include
deleting the oldest segments identifiers and adding newly
received segment identifiers to the playlist. The playlist may
include information for signaling the video player that the
playlist is a dynamic playlist identifying segments belonging
to a live-stream. For example, the absence of an end indicator
in the playlist (in HLS such end indicator may be an #EXT-X-
ENDLIST element) may signal the client device that it
continuously needs to receive new playlists so that it can
request and download newly generated live-stream segments for
playout.

Hence, a playlist for playout of a live-stream wvideo
advertisement clip may be formed by the video ad processor by
selecting one or more segment identifiers 208, e.g. URLs, from
the dynamic live-stream playlist 202 and forming a static
advertisement playlist 204 comprising selected live-stream
advertisement segments. To that end, the video ad processor
may create a static playlist comprising an end indicator 210
for signaling the client device that the playlist only
comprises a predetermined (i.e. limited) number of live-stream
advertisement segments. For example, in an HLS embodiment, the
video ad processer may use an #EXT-X-ENDLIST element as an end
indicator for signaling the video player that the segments
form a video clip of a predetermined length.

As shown in Fig. 1, the network node 113 may send
selected live-stream advertisement segments and the associated
advertisement playlist to an HTITP server which may store the
live-stream segments and associated advertisement playlist on
one or more servers 110, e.g. one or more HTTP servers so that
they can be retrieved by client devices.

The above-described process of selecting live-stream
advertisement segments and forming an associated advertisement
playlist on the basis of live-stream segments and a dynamic
live-stream playlist may be repeated such that the HTTP server
is able to send the most recent available live-stream
advertisement segments and associated advertisement playlist

to a client device.
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In an embodiment, the video ad processor and the HTTP
server may be implemented on separate network nodes.
Alternately, the video ad processor and the HTTP server may be
implemented on a single network node. During live-streaming,
live-stream advertisement segments and associated playlist
files may be continuously generated and stored on the one or
more servers so that they can be accessed by video players,
including video players that support VAST video ad clips.

For example, when a client device is trigged by a video
application to request the playout of an online video stream,
the client device may send a request 106, preferably a VAST
request, to the ad-server 104, which - in response - may send
a response 108, preferably a VAST response, comprising at
least a URL of a network node that is configured to transmit
an advertisement video clip or information for transmitting an
advertisement video clip (e.g. a playlist) to the client
device. The response may comprise an URL of an HTTP server 110
that comprises one or more stored live-stream advertisement
segments 109 and associated advertisement playlist 111.

The client device may use the URL in the ad server
response to send a request 122 to the HTTP server, which in
response will send an advertisement playlist 124 to the video
player. The client device may use the playlist file for
sequentially requesting and receiving live-stream
advertisement segments 126 from the HTTP server. The media
data in the live-stream advertisement segments may be played-
out by the media player as a live-stream video advertisement.

As shown by Fig. 1 and 2, transforming parts of a
dynamic live-stream playlist into a static video-on-demand
(VOD) playlist, live-stream segments may be used in live-
stream video ads services which can be rendered using
conventional client devices that support VAST. The system
allows standard VAST compliant video players to render video
ads comprising content of live-stream that is played-out at
that moment. This way, a content provider or a broadcaster may
use the live-stream video ad to inform viewers of a live-
stream (e.g. sports or music) event that is broadcasted (or

going to be broadcasted).
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Fig. 3 depicts a method of generating a live-stream
video advertisement according to an embodiment of the
invention. The method may include receiving live-stream video
segments (step 302), wherein each of the segments is
identified by a segment identifier, preferably an URL. A live-
stream playlist may be updated on the basis of the received
live-stream segments (step 304). Then, advertisement segments
may be formed by inserting advertisement information, e.g. a
video and/or audio overlay in the received live-stream video
segments (step 306). At least part of the thus formed
advertisement segments may be selected on the basis of segment
identifiers in said live-stream playlist file (step 308).
Thereafter, a (static) video-on-demand playlist may be formed
comprising the segment identifiers of the one or more selected
advertisement video segments (step 310). The selected live-
stream advertisement segments and associated advertisement
playlist may be stored on a server that is configured to
communicate with client devices that may use the playlist in
order to playout the live-stream advertisement segments as a
live-stream advertisement ad. This process may be executed by
a video ad processor that is executed on a network node, e.g.
a server, as described with reference to Fig. 1.

Fig. 4 schematically depicts a live-streaming video
advertisement system according to another embodiment of the
invention. In particular, Fig. 4 depicts a live-streaming
video advertisement system wherein the advertisement
information is added to the live-streaming segments at the
client-side. The advertisement system may comprise a media
processing device 402 comprising a client device 404 that is
configured to communicate with network nodes 410,416,432, e.g.
ad servers and/or HTTP servers, 1in a similar way as described
with reference to Fig. 1. The system may comprise at least one
network node 418, e.g. a server, comprising a video ad
processor 419 configured to receive and buffer live-stream
segments 420. The video ad processor may be configured to form
a live-stream playlist 422 and maintain the information in the
live-stream playlist file in sync with the received segments

in a similar way as described with reference to Fig. 1. Hence,



10

15

20

25

30

35

WO 2017/116231 PCT/NL2016/050918
20

the live-stream playlist is a dynamic playlist in the sense
that it is continuously updated.

During the reception of the live-stream segments and
the associated process of updating the live-stream playlist
file, the video ad processor may select one or more subsequent
live-stream segments, e.g. a sequence of live-stream segments,
and form a static VOD-type advertisement playlist comprising a
number of segment identifiers of the selected live-stream
segments.

Thereafter, the selected live-stream segments and the
associated advertisement playlist file may be forwarded 424 to
an HTTP server 416. The process of forming a static
advertisement playlist on the basis of a dynamic live-stream
playlist and transmitting the static advertisements and the
live-stream segments identified therein to the HTITP server may
be repeated so that the HTTP server always has an up-to-date
set of stored live-streaming segments S 417 and associated
advertisement playlist PL 415 that can be requested by a
client device 404 at any time during the live-stream session.
In an embodiment, when receiving an advertisement playlist and
associated segments, the HTTP server may replace, e.g.
overwrite, the earlier advertisement playlist/live-stream
segments with the newly received playlist/segments.

Hence, in the embodiment of Fig. 4, the video ad
processor does not add advertisement information to the live-
streaming segments. Instead, advertisement information is
transmitted separately to the client device. Thereafter, the
advertisement information (e.g. video and/or audio overlay)
and the media data in the live-stream segments may be played-
out simultaneously. To that end, in an embodiment, an
advertisement information server 432 may be configured to
upload and store advertisement information 426 that can be
requested by the client device.

The advertisement information may include static
overlay graphics or dynamic overlay graphics (e.g. in the form
of a video clip). Further, the advertisement information may
include a sound *overlay”, e.g. a custom sound file, which

will start playing as soon as the ad starts playing. In an
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embodiment, the sound overlay may include a custom commentary
to the live-stream video ad clip. As the content of the video
ad clip is live content, it is not possible to predict the
content (both video and sound) of the ad at the moment it is
shown to a user. Using the sound overlay, a custom audio file
may be created that will always start at a pre-defined time,
for example at the beginning.

When the client device in the media processing device
receives - in response to a request 412 for an advertisement
video clip - an ad server response 414, it may use the
information in the response to request live-stream segments
and associlated advertisement information from the network.

The ad server 410 may send an ad server response to
the client device, wherein the ad server response may comprise
a reference (e.g. an URL or a network address) to a media
server 416, e.g. an HTTP media server. Additionally, the ad
server response may comprise metadata for signaling the client
device that it needs to retrieve advertisement information
which needs to be rendered simultaneocusly with the media data
in the live-streaming segments. To that end, the client device
may comprise an advertisement information processor 406 that
is configured to receive and process advertisement information
(in the form of static and/or dynamic video data and/or audio
data) so that it can be played-out at the same time as the
media data in the live-stream segments that are played-out by
a media player 407. Different ways for transmitting the
advertisement information to the client device are possible.

For example, in an embodiment, the client device 406
may use a first URL in the ad server response in order to
request 428 an advertisement playlist from the HTTP server.
The HTTP server may send the requested advertisement playlist
in a response 430 to the client device so that the client
device can use the playlist for sequentially requesting and
receiving 431 live-stream segments for playout. Further, it
may use a second URL in the ad server response in order to
request 429 advertisement information, e.g. a static video
overlay or dynamic video overlay (e.g. in the form of a VOD-

type video clip), from an advertisement information server
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432. After receiving the live-stream segments and the
advertisement information, the client device 404 may control
the media player 407 and the advertisement information
processor 406 in order to simultaneocusly playout the media
data in the live-stream segments (e.g. decode the media data
into video frames) and advertisement information.

Instead of independently processing the media data
and the advertisement information and displaying the thus
processed media data and ad information in one display, the
media data may be decoded in video frames and the
advertisement information may be added to the video frames
using e.g. a well known fusion process before rendering the
video frames on a display.

in a further embodiment, instead of providing the
client device a reference to an advertisement information
server (e.g. in the form of a second URL), a reference to an
advertisement information server 432 may be inserted in the
playlist that is sent to the client device. For example, when
the HTTP server 416 receives a static VOD-type advertisement
playlist from the video ad processor 419, it may insert a
reference, e.g. an URL, in the advertisement playlist to an
advertisement information server 432. This way, the client
device may use the information in the playlist for both
requesting live-stream segments and advertisement information.

Adding the advertisement information to the media
data in the live-stream segments on the client-side instead of
server-side may save encoding resources, as the original live-
stream does not require continuous, real-time transcoding in
the network. Furthermore, it enables the client device to
control the enhancement of the media data of the live-
streaming segments with advertisement information. For
example, it enables the client device to determine the time of
the start of the overlay video. In another embodiment, it
allows the execution of an interactive overlay, e.g. an HTMLS
or CSS overlay button, that may be used to redirect the user
to a website where the advertised live-stream can be accessed.

In an embodiment, the advertisement server 410 may be

an VAST-compliant advertisement server, wherein - in response
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to a VAST request 412 from the client device -, the
advertisement server 410 may send a VAST response 414 to the
client device. The VAST response may include an XML file
defining one or more URLs associated with at least one HTTP
server that is configured to provide a static VOD-type
advertisement playlist to the client device.

Further, the VAST response 414 may further comprise
an advertisement information indicator for signaling the
advertisement information processor 406 that the advertisement
information in the form of visual or audio overlay needs to be
played-out simultaneously with the media data of the live-
stream segments. Further, the VAST response may comprise
metadata that the advertisement information processor 406
requires for processing and playout of the advertisement
information. The metadata may e.g. include information on the
data format, video/audio codec, resolution of the visual or
audio overlay, etc. In a further embodiment, the VAST response
may comprise an overlay identifier, e.g. an URL, which the
client device may use for requesting a visual and/or audio
overlay from an advertisement information server.

Hence, by implementing the processing of the
advertisement information as an extension to the VAST
standard, both conventional VAST-compatible, video-on-demand
type advertisement video clips and live-stream video ads
comprising enhanced features, including but not limited to
visual overlays, sound overlays, HTML overlays, picture-in-
picture video overlays, and consume premium content directly
from the ad (e.g. using an interactive play button), may be
realized.

Although the system in Fig. 4 is described with
reference to several network elements 418,416,432,410, it is
clear for the skilled person that some or all functions
associated with the network elements, e.g. servers, can be
implemented in one network entity, e.g. a central server or a
server system, without departing from the invention.

Fig. 5 depicts a method of rendering a live-stream
video advertisement according to an embodiment of the

invention. The method may include a client device receiving an
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advertisement playlist identifier, preferably a first URL, and
an advertisement information identifier, preferably a second
URL (step 502). Thereafter, the advertisement playlist
identifier may be used to regquest an advertisement playlist
from a server, wherein the advertisement playlist is a static
(video-on-demand type) playlist comprising the most recently
available live-stream segment identifiers published in a
dynamic live-stream playlist (step 504). The client device may
request live-stream segments on the basis of the live-stream
segments identifiers in the static VOD playlist and request
advertisement information, e.g. a visual or audio overlay, on
the basis of the advertisement information identifier (step
506). The client device controls a media player and an
advertisement information processor to simultaneously playout
media data of the received live-stream segments and the
advertisement information as a live-stream video advertisement
clip on a display of a media processing device (step 508).

In the embodiments described with reference to Fig.
1-5 above, advertisement playlists are created in the form of
static playlists, e.g. video-on-demand type playlists,
comprising the most recently available live-stream segment
identifiers published in a dynamic live-stream playlist. In
further embodiments, the information in the dynamic playlist
may be used in order to create advertisement playlists wherein
all or at least part of the live-stream segment identifiers
are not yet available for request by a client device, but are
going to be available in the near future, e.g. within a
predetermined period from the creation of the static playlist
comprising the live-stream segment identifiers.

For example, as shown in Fig. 2, a dynamic live-
stream playlist comprises segment identifiers of a certain
format including a segment counter and/or a time information
associated with e.g. the creation of the live-stream segment
file. For example, the most recently available segment in the
playlist 202 is identified by the URI
segment_53776_20151102110026.ts, wherein the URI comprises a
segment number 53776 and a segment timestamp 20151102110026.

Each time new segments are added to the dynamic playlist, the
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segment number and/or the segment time stamp will increase in
a predictable way. Hence, on the basis of the information in
the dynamic playlist segment identifiers of live-stream
segments may be derived that are going to be available in the
(near) future.

This way, 1n an embodiment, a period in the future,
i.e. ahead of the current time, may be selected as the period
wherein a number of predetermined live-stream segments of a
live-stream session are going to be made available by the
network. Based on e.g. the duration of the segments, the
segment numbers and/or segment time stamps associated with the
selected period may be determined. These segment numbers may
then be used to determine one or more live-stream segment
identifiers for the selected period.

In an embodiment, an availability indicator may be
inserted in the static playlist for signaling a client device
that the live-segments defined in the static playlist are
going to be available in the near future. Hence, in that case
the client may wait for the availability of the live-stream
segments before it starts requesting them. To that end, the
availability indicator may be associated with availability
information, e.g. a clock time or the like, for signaling a
client device at what time it should start requesting and
playout live-stream segments that are listed in the static
playlist it received. Alternatively, the client device may use
the information in the static playlist, e.g. the segment time
stamp, at what time it should start requesting the live-stream
segments identified in the static playlist.

Alternatively, in another embodiment, the client
device may request segments that are listed in the static
playlist from the server, and in case a segment is not yet
available for transmission, the server will make the client
wait until the segments are available. This way, a client
device do not need additional functionality in order to
process playlist that comprise live-stream segment identifiers
of live-stream segments that will be made available by a

server in the (near) future.
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Fig. 6 is a block diagram illustrating an exemplary
data processing system that may be used in as described in
this disclosure. Data processing system 600 may include at
least one processor 602 coupled to memory elements 604 through
a system bus 606. As such, the data processing system may
store program code within memory elements 604. Further,
processor 602 may execute the program code accessed from
memory elements 604 via a system bus 606. In one aspect, a
data processing system may be implemented as a computer that
is suitable for storing and/or executing program code. It
should be appreciated, however, that data processing system
700 may be implemented in the form of any system including a
processor and memory that is capable of performing the
functions described within this specification.

Memory elements 604 may include one or more physical
memory devices such as, for example, local memory 608 and one
or more bulk storage devices 610. Local memory may refer to
random access memory or other non-persistent memory device(s)
generally used during actual execution of the program code. A
bulk storage device may be implemented as a hard drive or
other persistent data storage device. The processing system
600 may also include one or more cache memories (not shown)
that provide temporary storage of at least some program code
in order to reduce the number of times program code must be
retrieved from bulk storage device 610 during execution.

Input/ocutput (I/0) devices depicted as input device
612 and output device 614 optionally can be coupled to the
data processing system. Examples of input device may include,
but are not limited to, for example, a keyboard, a pointing
device such as a mouse, or the like. Examples of output device
may include, but are not limited to, for example, a monitor or
display, speakers, or the like. Input device and/or output
device may be coupled to data processing system either
directly or through intervening I/0O controllers. A network
adapter 616 may also be coupled to data processing system to
enable it to become coupled to other systems, computer
systems, remote network devices, and/or remote storage devices

through intervening private or public networks. The network
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adapter may comprise a data receiver for receiving data that
is transmitted by said systems, devices and/or networks to
sald data and a data transmitter for transmitting data to said
systems, devices and/or networks. Modems, cable modems, and
Ethernet cards are examples of different types of network
adapter that may be used with data processing system 650.

As pictured in FIG. 6, memory elements 604 may store
an application 618. It should be appreciated that data
processing system 600 may further execute an operating system
(not shown) that can facilitate execution of the application.
Application, being implemented in the form of executable
program code, can be executed by data processing system 700,
e.g., by processor 602. Responsive to executing application,
data processing system may be configured to perform one or
more operations to be described herein in further detail.

In one aspect, for example, data processing system
600 may represent a client data processing system. In that
case, application 618 may represent a client application that,
when executed, configures data processing system 600 to
perform the various functions described herein with reference
to a "client". Examples of a client can include, but are not
limited to, a personal computer, a portable computer, a mobile
phone, or the like.

In another aspect, data processing system may
represent a server. For example, data processing system may
represent an (HTTP) server in which case application 618, when
executed, may configure data processing system to perform
(HTTP) server operations. In another aspect, data processing
system may represent a module, unit or function as referred to
in this specification.

The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the invention. As used herein, the singular
forms "a," "an," and "the" are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms "comprises”
and/or "comprising," when used in this specification, specify

the presence of stated features, integers, steps, operations,
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elements, and/or components, but do not preclude the presence
or addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof.

The corresponding structures, materials, acts, and
eqguivalents of all means or step plus function elements in the
claims below are intended to include any structure, material,
or act for performing the function in combination with other
claimed elements as specifically claimed. The description of
the present invention has been presented for purposes of
illustration and description, but is not intended to be
exhaustive or limited to the invention in the form disclosed.
Many modifications and variations will be apparent to those of
ordinary skill in the art without departing from the scope and
spirit of the invention. The embodiment was chosen and
described in order to best explain the principles of the
invention and the practical application, and to enable others
of ordinary skill in the art to understand the invention for
various embodiments with various modifications as are suited

to the particular use contemplated.
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CLAIMS

1. A method of forming a live-stream advertisement
video clip comprising:

receiving live-stream video segments associated with
a live-streaming session, wherein each of the live-stream
segments is identified by a live-stream segment identifier,
preferably an URL or an URI;

updating a dynamic playlist, preferably a live-stream
playlist, on the basis of the live-stream segments identifiers
of the received live-stream segments;

forming a static playlist, preferably a video-on-
demand playlist, on the basis of live-stream identifiers in
said updated dynamic playlist, the static playlist comprising
the most recently available live-stream segment identifiers of
the updated dynamic playlist and/or live-stream segment
identifiers that are going to be available in the future; and,

associating video and/or audio advertisement

information with the live-stream segment identifiers.

2. Method according to claim 1 wherein associating
visual and/or audio advertisement information with the live-
stream segment identifiers comprises:

adding an advertisement information identifier
associated with the video and/or audio advertisement

information in the static playlist.

3. Method according to claim 1 wherein associating
visual and/or audio advertisement information with the live-
stream segment identifiers comprises:

adding video and/or audio advertisement information,
preferably a video overlay or an audio overlay, to the

received live-stream video segments.

4. Method according to any of claims 1-3 further

comprising:
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storing the static playlist, the live-stream segments
identified in the playlist and the video and/or audio

advertisement information on a server system.

5. Method according to any of claims 1-4 wherein the
live-stream segments, the dynamic playlist and the static
playlist are formatted according to an HTTP streaming

protocol.

6. Method of rendering live-stream advertisement
video clip comprising:

a client device receiving a static playlist
comprising one or more live-stream segment identifiers, the
static playlist comprising the most recently available live-
stream segment identifiers published in a dynamic playlist
and/or live-stream segment identifiers that are going to be
available in the future;

requesting live-stream segments on the basis of the
live-stream segments identifiers in the static playlist and
requesting video and/or audio advertisement information,
preferably a video or audio overlay, associated with the live-
stream segment identifiers; and,

the client device controlling a media player and an
advertisement information processor to simultaneously playout
media data of the received live-stream segments and the
advertisement information as a live-stream video advertisement

clip on a display of a media processing device.

7. Method according to claim 6 further comprising:

requesting a server, preferably a VAST compliant
advertisement server, information for rendering a live-stream
advertisement video clip;

receiving a response, preferably a VAST response,
from the server, the response comprising one or more
references, preferably one or more URLs, for locating one or
more servers configured to provide the static playlist and/or

the advertisement information to the client device.
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8. Method according to claim 7 wherein the response
further comprises information for signaling the client device
that visual advertisement information can be retrieved on the
basis of the one or more references and/or for initialising
the advertisement information processor for playout of

advertisement information identified in the response.

9. Method according to any of claims 6-7 wherein the
advertisement information processor uses the advertisement
information for rendering an interactive region on a user
interface, preferably an interactive region on a touch-
sensitive display, during the playout of the media data in the
live-stream segments, preferably when interacting with the
interactive region, the client device being redirected the

client to a server for joining the live-stream session.

10. A server comprising:

a computer readable storage medium having computer
readable program code embodied therewith, and a processor,
preferably a microprocessor, coupled to the computer readable
storage medium, wherein responsive to executing the first
computer readable program code, the processor is configured to
perform executable operations comprising:

receiving live-stream video segments associated with
a live-streaming session, wherein each of the live-stream
segments 1s identified by a live-stream segment identifier,
preferably an URL or an URI;

updating a dynamic playlist stored on the basis of
the live-stream segments identifiers of the received live-
stream segments;

forming a static playlist on the basis of live-stream
identifiers in said updated dynamic playlist, the static
playlist comprising the most recently available live-stream
segment identifiers of the updated dynamic playlist and/or
live-stream segment identifiers that are going to be available
in the future; and,

associating video and/or audio advertisement

information with the live-stream segment identifiers.
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11. A server according to claim 10 wherein the
executable operations further comprise:

adding an advertisement information identifier
associated with the video and/or audio advertisement
information in the static playlist; or,

adding video and/or audioc advertisement information
to the received live-stream video segments; or,

storing the static playlist, the live-stream segments
identified in the playlist and the video and/or audio

advertisement information.

12. A client device comprising:

a computer readable storage medium having at least
part of a program embodied therewith, the computer readable
storage medium comprising a playlist file; and,

a computer readable storage medium having computer
readable program code embodied therewith, and a processor,
preferably a microprocessor, coupled to the computer readable
storage medium, wherein responsive to executing the computer
readable program code, the processor is configured to perform
executable operations comprising:

a client device receiving a static playlist
comprising one or more live-stream segment identifiers, the
static playlist comprising the most recently available live-
stream segment identifiers published in a dynamic playlist
and/or live-stream segment identifiers that are going to be
available in the future;

requesting live-stream segments on the basis of the
live-stream segments identifiers in the static playlist and
requesting video and/or audio advertisement information,
preferably a video or audio overlay, associated with the live-
stream segment identifiers; and,

the client device controlling a media player and an
advertisement information processor to simultaneously playout
media data of the received live-stream segments and the
advertisement information as a live-stream video advertisement

clip on a display of a media processing device.
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13. A client device according to claim 12 wherein
the executable operations further comprise:

requesting a server, preferably a VAST compliant
advertisement server, information for rendering a live-stream
advertisement video clip;

receiving a response, preferably a VAST response,
from the server, the response comprising one or more
references, preferably one or more URLs, for locating one or
more servers configured to provide the static playlist and/or

the advertisement information to the client device.

14. A client device according to claim 13 wherein the
executable operations further comprise:

initialising the advertisement information processor
for playout of advertisement information identified in the

response.

15. A client device according to claims 13 or 14
wherein the executable operations further comprise:

rendering an interactive region on a user interface,
preferably an interactive region on a touch-sensitive display,
during the playout of the media data in the live-stream
segments, preferably when interacting with the interactive
region, the client device being triggered to join the live-

stream session.

16. Computer program product comprising software code
portions configured for, when run in the memory of a computer,
executing the method steps according to any of claims 1-5 or
6-9.



WO 2017/116231 PCT/NL2016/050918

1/6

102

[ap]
(e»]
h
O
(e»]
h
<
S N
— h
<
[o0]
(e»]
h
A A
o]
(qV]
w ~™—
§¢ q| |+ | ©
AN N | N
- | |~ | ~—
(]
o
h
o
h
h
} vi v

w N
©
=
— > _
& - o N
— ~—
N > -
~— h
| »
© N
~— »
(@]
h

110
N

114

FIG. 1



PCT/NL2016/050918

WO 2017/116231

2/6

¥0¢

0lc
IIIJMWI ISTTANT-X-IXT#

S3°HTO0TTZOTTISTOZ €LLES dusubes
‘LOTO P ANTIXH#
S3°0TO0TTZOTISTOZ CLLES dusubes
‘LOTO P ANTIXH#
S3°9000TTZ0TTISTOZ TLLES Juswbes
‘LOTO P ANTIXH#

TLLES T HONINDIS-VIAEIW-X—IXT#
§:NOIIVINALADIVI-X—IXT#
CINOISYIA-X-IXTH

NEWIXH#

¢ "Old

c0¢

S3°9Z00TTZ0TISTOZ 9LLES Fuswbes
‘LOTO P ANTIXH#
S3°ZZ00TTZ0TTIST0Z GLLES Fuswbes
‘LOTO P ANTIXH#
S3°8TO00TTZOTISTOZ PLLESG dusubes
‘LOTO P ANTIXH#

S3°HTO0TTZOTISTIOZ €LLES dusubos
‘LOTO P ANTIXH#
S3°0TO0TTZOTTISTIOZ CLLES Fuswbes
‘LOTO P ANTIXH#
S3°9000TTZ0TTISTOZ TLLES Juswbes
‘LOTO P ANTIXH#

S3°Z000TTZO0TISTIOZ QLLES Juswbes
‘LOTO P ANTIXH#

TLLES THONINDHAS - VIAIWN—X—IXH#

8 NOTIIVINALEDIVI—X—IXH#
CINOTISYIA-X—IXH#

NEWIXH#

80¢



PCT/NL2016/050918

WO 2017/116231

3/6

o
o
™

‘sjuawbas
09PIA JUSWBSILIBAPE POJ09|9S 910W J0 U0 dY] JO SJaljiiuap!
1uswbas paog|as ayl Buisidwod o)1) 1s9jiueW 211B1S B Buiwio)

+

£91] 1SaJIUBW JILWBUAP PIES Ul SIaijnuapl Juswbas Jo siseq
ay) uo sjuawbas 0opIA JUBLIBSILISAPE a10W 10 duo Bunos|es

‘sjuswbas
09PIA WBDIIS-OAI] PAAISDA) Y] Ul UOIBLLIOJUI JUSWSSILISAPE
Buniasul Ag sjuswbas 0apIA JUBWaSIIBAPE Buiwio)

+

‘sJolyuepl sjuswbas
paAIgoal 3y JO SISBq 9yl U0 31 1sajiuew oiweuAp e Bunepdn

+

Jainuapi Juswbas e yum pajenosse buiaq
syuawbas ay) Jo yoes ‘sjuswbas 0apIA Weal1s-aAl| Bulnigdal

0le

80¢€

90¢

¥0€

c0g

€ "Old



WO 2017/116231 PCT/NL2016/050918

4/6

402

407

412

410
A
406

414
404

o
<

428

430

431
429
431

418

Y7
415
<

424
f(

419

432

420 l l422

417

FIG. 4



PCT/NL2016/050918

WO 2017/116231

5/6

009

G "Old

921Aap Buissaooud eipaw e Jo Ae|dsip & uo dijo JuswasiLaApe

O9PIA WESIIS-9AI] B SB UOIIBWLIOJUI JUSWSSILBAPE 8Y] pue sjuswbas
WeallS-aAl| paAladal 8yl Jo elep eipaw 1noAe|d Ajsnosuelnwis 0] 10ssa20.d
uoIBWIOUI JUBWASILIBAPE Uk pue JaAe|d eipaw B BuljjoJ1uod 821Aap Juslo 8yl

805G

JaljluapI uonewIoul

JUBWIASILIBAPE 81 JO SISkeq 8yl uo ‘AellaA0 olpne 10 03pIA e Ajgelajeld
‘uoIleWIOUI JUBWIBSILIBAPR 1Sanbal puke 1si|Ae|d o11e1s 8yl ul sialjiuapl
Sluawbas wealls-aA1| 8Ul JO SISeq 8yl uo sjuawbos wealls-aAl| 1sanbal

90§

uoISSas Bulweal]s

-oAI| yum pajeloosse 1siiAeid oiweulp e ul paysiignd siaijjuapl Juswbas
Wwealls-aAl| a|ge|ieAe Ajjuadal 1sow ay) buisudwoo 1sijAeid anjels e si 1sijAed
1UBWIBSILIBAPE aU1 UlaJaym IaAIas B wolj 1sijAeld Juswesiuaape ue Buisanbal

¥0S

ﬂ

THN PU02as e A|gelajaid ‘Jalijuspl UOIIBLLIOUI JUSWSSILIBAPE UB PUB “THN
15411 B Ajgeusjaid “Jaiyiuapl 1sijAeid JuswasilioApe ue BUlAlodal 92IA8p JUdID B

c0§




WO 2017/116231 PCT/NL2016/050918

6/6

618

606
//

o
h
©
© <>
©
©
di
.
o
)
©
©
A S
© - ©
<
o
©
o
~— »
©
” | - N
| » O
©

FIG. 6



INTERNATIONAL SEARCH REPORT

International application No

ADD.

PCT/NL2016/050918
A. CLASSIFICATION OF SUBJECT MATTER
INV. HO4N21/2187  HO4N21/222 HO4N21/234 HO4N21/262 HO4N21/472
HO4N21/482 HO4N21/81

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

B. FIELDS SEARCHED

HO4N

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

(VAST) VERSION 3.0",

Retrieved from the Internet:

/2015/06/VASTv3 0.pdf
[retrieved on 2016-09-15]
the whole document

12 July 2012 (2012-07-12), XP055303045,

URL:https://www.iab.com/wp-content/uploads

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2009/217318 Al (VERSTEEG WILLIAM [US] 1-16

ET AL) 27 August 2009 (2009-08-27)

paragraph [0052] - paragraph [0056];

figure 3
X Teg Grenager: "VIDEO AD SERVING TEMPLATE 1-16

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)

"O" 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

8 February 2017

Date of mailing of the international search report

20/02/2017

Name and mailing address of the ISA/

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

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

Fax: (+31-70) 340-3016

Authorized officer

Schoeyer, Marnix

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

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/NL2016/050918

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

iTunes Smart Playlists | Macworld",

24 May 2007 (2007-05-24), XP055303148,
Retrieved from the Internet:
URL:http://www.macworld.com/article/105806
2/itunesplaylist.html

[retrieved on 2016-09-16]

the whole document

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A WO 2004/071094 Al (WARD SEAN [US]) 1-16

19 August 2004 (2004-08-19)

page 11, paragraph 3 - page 11, paragraph

4
A Anonymous: "Create regular playlists from 1-16

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/NL2016/050918
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2009217318 Al 27-08-2009  NONE
WO 2004071094 Al 19-08-2004 AU 2003207785 Al 30-08-2004
WO 2004071094 Al 19-08-2004

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




	Page 1 - front-page
	Page 2 - description
	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 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - claims
	Page 31 - claims
	Page 32 - claims
	Page 33 - claims
	Page 34 - claims
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - wo-search-report
	Page 42 - wo-search-report
	Page 43 - wo-search-report

