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(57) Abstract: A method and system for dynamically watermarking media content based on transport-stream metadata, to facilitate
action by a downstream entity. An intermediary in a media-distribution path could receive a transpott stream carrying media content
and carrying metadata that is not watermarked m the media content. The intermediary could then obtain from the transport stream the
metadata that is not watermarked in the media content and could modify the media content at least by encoding into the media content
a watermark that represents the obtained metadata. And the intermediary could then output at least the modified media content for
transmission to a downstream entity. The downstream entity could thus obtain from the watermark in the media content the metadata
and could use the metadata to facilitate carrying out one or more useful actions.
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DYNAMIC WATERMARKING OF MEDIA

BASED ON TRANSPORT-STREAM METADATA,
TO FACILITATE ACTION BY DOWNSTREAM ENTITY

REFERENCE TO RELATED APPLICATIONS

(G001} This application claims priority to U.S. Provisional Patent Application.
No. 62/809.360, filed February 22, 2019, U8 Provisional Patent Application No.
62/882,202, filed August 2, 2019, and U.S. Patent Application No. 15/929.218, filed
February 6, 2020, all of which are hereby incorporated by reference in their entireties.

BACKGROUND

0002} In a typical media distribution system, a producer or other provider of
audio and/or video media content transmits a digital media siream representing the media
content to one or roore media distribution powts, and each media distribution point in tum
transmits the media stream to various end-user media clients for presentation. By way of
example, a national television (TV) broadcaster in the United States may provide a digital
television broadcast stream representing video program content to various nulti-channel
video program distributors (MVPD), such as cable or satellite TV head-ends, that serve
respective market areas throughout the country, and each MVPD may in twn transmit the
broadeast stream o various end-user TV reception devices in the MY PD’s market area.

16003} In such a media distribution gystem, when a media siream is being
transmitted directly or indirectly from one entity to another, it mav be useful to convey
metadata together with the media stream, for receipt and use of the metadata by the
downsiream entity.

10004} Without fimitation, for instance, when a national TV broadcaster
delivers a broadcast stream to an MVPD for transmission by the MVPD {o various end-user
TV reception devices, it mav be useful for the national broadcaster to convey with the
broadcast stream certain metadata that could facilitate action by the MVPD. And as another
example, when a national TV broadcaster and/or MVPD delivers a media stream directly or
mdirectly (o a customer-premises recetver such as a set top box or the like serving an end-
user TV, it may be useful for the broadcaster or MVPD fo include with the madia stream
certain metadata that could facilitate action by the customer-premises recetver.

[G005] Conveying metadata together with a media stream being delivered
from one entity to another could tacilitate various types of actions by the downstream entity.

1
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[0006] Without limitation, for instance, metadata that 15 related to an
upcoming content-modification opportunity in the media stream could facilitate dynamic
revision of the media stream by the downstream entity.

16007} By way of example, it mayv be useful to dvnamically replace an ad or
other segment of the media stream with a replacement ad or other replacement content, so
that when the media stream 15 played out to a user, the user would receive the replacement
content in place of the originally inchuded content. Such a revision could help tailor the
media content to a particular market, consumer, or the like. Further, it may be desirable to
perform such content revision atl a specific time point within the media stream. For instance,
if an existing ad is going to be replaced with a replacement ad, it may be desirable to position
the replacement ad at a specific time in the media stream when the existing ad would have
started.

G608} To facilitate this, an entity that delivers the media stream could include
together with the media stream certain information related to the upcoming content-
maodification opportunity, such as information specifying timing of the upcoming content-
modification opportunity and/or information characterizing the type of content modification
to perform, among other possibilities. When a downstream entity receives the media stream
together with such metadata, the downstream entity could thus use the metadata as a basis to
carrv outl, or cause o be carried out, the dynamic content revision.

16009} As another example, metadata that identifies content of the media
stream, such as a channel, program, or ad within the media stream, might facilitate media-
consumption {e g, viewership} reporting by the downstream entity. As a downstream eniity
such as a customer-premuses receiver or TV recetves the media stream to be processed and/or
output for presentation to a user, the downstream entity could receive that metadata together
with the media stream and, based on the media-identification specified by the metadata, could
report to a data management server {e.g., a viewership server} the media-identification, as
metering data that could facilitale targeted advertising decisions or the like.

[00010] Other examples could be possible as well.

(00011 One way to convey metadata together with a media stream is to include
the metadata in-band within a transport siream that carries the media stream. Namely, the
transport stream could separately carry (1) the media stream and (i1) the metadata.

160012} For example, if the media stream is conveyed as pavioad within a

sequence of transport packets (e.g., Intemet Proiocol {(IF) packets or the like}, the metadata
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could be conveyed within a header of each of one or more of the transport packets. Upon
receipt of each such transport packet, a downstream entity could then notl only receive
payload representing a portion of the media stream but could also receive the metadata from
the packet header. Alternatively, one or more special packets in the transport stream could
carrv the metadata within a header or pavioad portion. As the downstream entity receives the
sequence of transport packets providing the media siream, the downsiream entity could then
receive the metadata fromn each special packet. In either case, the downstream entity could
then use the received metadata as a basis to carry out a useful action, such as an action with
respect to the media stream.

[00013] Example transport stream protocols that could be used to camy
metadata include those defined by standards organizations such as the Society of Cable and
Telecommumications Engineers (SCTE) and the Advanced Television Systems Committee
(ATSC).

160014} For instance, the SCTE has created standards that define a method for
seamlessiy splicing different segments of digital content into a packet-based transport stream
such as a broadeast program stream. These standards provide for including within a {ransport
stream special SCTE triggers that designate time points in the media stream where splicing 15
to occur, and for having an entity in the media-distribution path detect the presence of such a
SCTE trigger and responsively carry out splicing at the indicated time point.

160015} More particularly, the SCTE’s Digital Program Insertion (DPD
standard provides for wncluding within  a  packet-based transport stream  special
“splice information™ packets that specify time points where splicing is to occur in the stream.
Further, the standard provides that such a packet could designate an “out” time point where
an entity is to splice away from the transport stream to other content, or an “in” time point
where the entity is to splice back to the transport siream from other content {or alternatively a
break duration defining how long the content replacement should last). Splice information
packets could carry this and other information in XML (fully parsed, or as a bwnary
representation).

[00016] Thus, to enable time accurate replacement of a segment of a media
stream carried by a packet-based transport siream, a provider of the transport stream could
imsert a SCTE sphice information packet that designates an out tiroe point at the start of the
media segment and could further insert a splice_information packet that designates an in fime

point at the end of the media segment. And an entity downstream in the media-distribution
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path could then detect the presence of those splice information packets and could
responsively splice in replacement content starting at the out~point and ending at the in-point.

{00017} In a representative implementation of this process, a national
broadcaster could provide a packet-based transport stream that carries media stream including
core program content and additionally including a commercial break defining a national ad.
Further, per agreements with MVPDs, the national broadcaster could permit each MVPD to
replace the included national ad with a local ad specific to the MVPD’s market area. To
facilitate this, the national broadcaster could insert into the transpoit stream one or more
splice_information packets that designate when the local ad replacement is to start and end.

(000 18] Thus, upon receipt of the national transport-stream feed, an MVPD
could detect and read the splice information packei(s) and could therebv deternmine the
specific time in the media stream when the MVPD is {0 insert a replacement local ad. At the
determined time, the MVPD could then splice a replacement local ad into the media stream,
s0 as to produce a modified media stream.  And the MVPD could transmit the modified
media stream 1o one or more end-user TV reception devices for playvout,

[G0019] The ATSC has also developed one or more standards that enable
conveying of metadata in-band within a transport siream that carries a roedia stream from one
entily to another. A recent example of such a standard is ATSC 3.0.

00020} Although conveying metadata in-band within a transport stream that
also carries a media stream could work well in practice, that process may have some
downsides.

[00021] One technical issue with the process is that, as a media stream is en
route to a downstream entity, the metadata that is carried in the transport siream may be
discarded or otherwise not conveved together with the media strearmn 1o the downstream
entity. This could happen in various ways.

160022} By way of example, as a media stream is being commumicated along a
media~distribution path (e.g., from one entity {o another), an entity within the media-
distribution path might receive a transport stream that carries both the media stream and the
metadata, and that entity nught extract the media stream from the transport stream and
forward the media stream to a downsiream entity {e.g., a next or later entity in the media-
distribution path) without also forwarding the metadata to the downstream entity.

160023} For instance, a set top box or other customer-prenuses receiver might

receive from an MVPD or other entity a iransport stream thai carries a media stream
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representing a channel! of content and that also carries metadata. As the recetver receives that
transport siream, the receiver may extract the media stream from the transport stream (e.g.,
de-packetize the media stream) and output the exiracted media stream through HDMI or
another interface to a TV for presentation. But in this process, the receiver may not forward
to the TV the metadata that was also mcluded in the transport stream. Therefore, the TV may
not receive the metadata that was included in the transport stream and so may be unable to
carry out useful action based on that metadata.

[00024] This example problem could occur with respect to dynamic content
modification.  Although conveving splice information in-band within a transport stream that
carries a national broadcast to an MYPD might enable the MV PD to engage in time-accurate
content revision of the media stream before distributing the media stream to various
customer-premises devices, it might also be desirable to allow an end-user TV 1o engage n
dynamic content modification.  Allowing the end-user TV to engage in dynamic content
maodification such as dynamic ad insertion roight allow content modufication that is tailored
specifically to the end-user’s interests, demographics, or the like. Yet if the user’s set top box
de-packetizes the media stream and delivers merely the de-packetized media stream 1o the
TV for playout, the TV may not receive the metadata that was carried 1o the fransport stream
and may therefore be unable to use that metadata as a basis to carry out the dynamic content
modification.

00025} As another example, an entity within the media-distribution path maght
receive the fransport stream that carries the media stream and the metadata and mught strip
the metadata from the transport stream before forwarding the transport stream along the
media-disinbution path, so that a downsiream entity receiving the media stream would
likewise not receive the metadata that was carried by the transport siream.

160026} For instance, industry practice in accordance with the SCTE standard
suggests that a media distributor should strip any splice_information packets from a transport
strearn before delivering the transport siream to an end-user client, in order {o prevent
unauthorized “commercial killers™ or the like. In particular, the industry concern is that an
unawthorized party could detect the presence of splice information packets and could
undesirably remove (e.g., skip past) or replace included commercials in the media siream.
Although splice_information packets could be secured through scrambling and/or encrvption,
the packets may still be sent separately within the transport stream, and there is a risk that

they could be detected and used without authorization. Consequently, it may not be feasible

[ ]
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or practical to maintain splice information packets in a transport stream en route to an end-
user media client, and so, once more, the end-user media client may be unable to use the
splice-information metadata as a basis to carry out dynamic content modification.

160027} Considering this technical issue, at issue is then how to convey 1o a
downstream entity the metadata that was included in-band in a transport stream carrying a
media stream en route to the downstream entity.

1600281 Disclosed is a mechanism to help address this issue.

[00029] In accordance with the disclosure, an miermediary i a media-
distribution path could receive a transport stream that carries both a media stream and
metadata, and the intermediary could read the metadata from the transport strearn and then
encode into the media stream a watermark {e.g., one or more watermarks} that expressly or
by-reference conveys the metadata. When the downsiream entily receives the media stream,
the downstream entity could then conventently decode the watermark from the media stream
n order to obtain the metadata, and the downstream entity could use the metadata as a basis
to carry out useful action.

[G0030] These as well as other aspects, advantages, and alternatives will
hecome apparent to those of ordinary skill in the art by reading the following detailed
description, with reference where appropriate to the accompanying drawings. Further, it
should be understood that the descriptions provided in this summary and below are intended

to Hlustrate the invention by way of example only and not by way of limitation.

BRIEF DESCRIPTION OF THE DRAWINGS

100031} Figure 1 1s a simplified block diagram of an example system in which
various disclosed principles can be apphed.

160032} Figure 2 is another simplified block diagram of an example system in
which various disclosed principles can be applied.

00033} Figure 3 13 a flow chart depicting a method that could be carried out in
accordance with the disclosure.

[00034] Figure 4 is a sumplified block diagram of an example computing
system that could operate in accordance with the disclosure.

[00035] Figure 5 15 a simplified block diagram of an example content

presentation device that could operate in accordance with the disclosure.
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BETAILED BESCRIPTION

100036} Referring {0 the drawings, as noted above, Figure 1 is a simplified
block diagram of an example svster in which vanous disclosed principles can be apphied. It
will be understood, however, that this and other arrangements and processes described herein
can take various other forms. For instance, elements and operations can be re-ordered,
disiributed, replicated, combined, omitted, added, or otherwise modified.  Further, it will be
understood that functions described herein as being carried out by one or more entities could
be implemented by and/or on behalf of those entities, through hardware, firmware, and/or
software, such as by one or more processing umis execuling program mstructions or the like.

100037} As shown in Figure 1, the example svstem includes one or more media
content sources 100 {e.g, broadcasters, web servers, etc.}, one or more media content
distributors 102 (e.g., MVPDs, such as cable providers, satellite providers, over-the-air
broadcast providers, web aggregators, eic.), one or more media content receivers 104 {e.g.,
cable receivers, satellite receivers, over-the-air broadcast receivers, computers or other
streaming media receivers, etc.}, and one or more clients or content presentation devices 106
{e.g.. TVs or other display devices, loudspeakers or other audio output devices, eic.}

{00038} In an example implementation, the media content sources 100 could be
national broadcasters. such as ABC, NBC, CBS, FOX, HBO, and CNN. the media content
distributors 102 could be local affiliates and/or other local content disiribuiors in designated
market areas (DMAS), and the receivers 104 and content presentation devices 18 could then
be situated at customer premises, such as homes or business establishments. With this or
other arrangements, the content sources 100 could deliver media content to the content
distributors 102 for distribution to receivers 104 at cusiomer premises, and the content
distributors could distribute the media content to the receivers 104 on discrete channels (e.g.,
particular frequencies or other defined channels). FEach receiver could then respond to user
input or one or more other {riggers by tuning 1o a selected channel and outputting to a content
presentation device 106 the media content that 1s arriving on the selected channel. And the
content presentation device 106 could receive and render the media content {e.g., display or
otherwise present the content).

100039 With this example arrangement, the media-distribution path af issue
could extend from a representative media content source 100 to a downstream entity such as
a representative receiver 104 or content presentation device 106, And a media content

distributor 102 such as an MVPD could be the intermediary that receives a transport stream
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carrying a media stream and metadata and that reads the metadata from the transport stream
and encodes the meladata in a watermark in the media stream for receipt, decoding, and use
by the downstream entity. Other example media-distribution paths, downstream entities, and
intermediaries could be possibie as well.

00040} Figure 2 further iilustrates an example system in which the presently
disclosed features could be implemented.

[00041] Figure 2 shows at its top an example media~distribution path extending
from a content source 200 to a downstream entity 204 via an intermediary 202 Without
himitation, for instance, the content source 200 could be a national broadcaster such as one of
those noted above, the intermediary 202 could be an MVPD such as a local atfiliate of the
national broadcaster, and the downsiream entity 204 could be a content presentation device
such as a TV or the like, or a receiver such as a set top box or the hike.

00042} With this arrangement, an example media stream flows over the
media-distribution path from the countent source 200 to the intermediary 202 and then from
the intermediary 202 to the downstream entity 204. Without linutation, this media stream
could comprise and thus define a sequence of digital frames of media content, such as video
content and/or audio content, perhaps representing a chammel of content. The content sowrce
200 could convey this media stream to the intermediary 202 in a packet-based transport
stream, by conveying segments of the media stream in pavicad of transport-stream packets o
the ntermediary 202, And the intermediary 202 could then forward the media stream,
possibly also in a packet-based transport stream or possibly siripped and/or transcoded,
ultimately (for present purposes} 1o the downstream entity.

[00043] As shown in Figure 2, the content source 200 conveys to the
imtermediary 202 the media stream together with metadata that 1s not watermarked into the
media stream.  As noted above, for instance, if the content source 200 conveys the media
stream to the intermediary 202 in a packet-based transport stream, the content source could
convey the media stream together with the non-watermarked metadata by conveving the
metadata n a header respectively of each of one or more packets of the transport stream or
perhaps as payload in one or more special packets of the transport stream, among other
possibilities.

(00044} Further, as shown, the intermediary 202 then conveys fo the
downstream entity 204 the media stream watermarked with the metadata.  As noted above,

for mstance, the intermediary 202 could read the metadata from the transport stream that the



WO 2020/172004 PCT/US2020/017665

intermediary 202 receives from the content source 200, and the intermediary 202 could then
steganographically encode a representation of the metadata into one or more watermarks in
the media stream itself. The mtermediary 202 could then output the media stream so
watermarked with the metadata, and that watermarked media stream could then flow directly
or indirectly to the downstream entity 204. The downstream entity 204 could then detect and
decode the watermark{s) from the media stream so as to obtain the metadata and could use
the metadata as a basis to carry out or more useful actions.

[00045] As s known m the art, watermarking involves permanently embedding
or otherwise encoding information inte media content in a manner thai enables the
nformation to be decoded and extracted from the media content by a recetver of the media
content. Watermarking information into media content is in contrast o carrying the
information together with the media content such as i a transport stream header or other
packet where the information is not encoded i the media content itself. Watermarking
permanently changes the media content and may be impossible to remove.

[00046] Watermarking information into media content could involve encoding
nto the media content a dala representation of the information, perhaps directly encoding the
mformation itself, or encoding a code that can be mapped to the information. In an example
implementation, a watermark could be on the order of 24 bits, and the watermarking could be
done in an audio component of the media content and/or in a video component of the media
content.

[00047] Existing audio watermarking techniques include, without limitation,
inserting audio energy into the audio signal or otherwise adjusting one or more characteristics
of the audio signal in a manner that can be detected by a switably configured watermark-
detection algorithm but that is masked from hearing (e.g., the audio characteristic and/or
manner of encoding being sufficient to hide the watermark from human detection) ~ known
as stenographic or psychoacoustic encoding.

160048} Examples of audio walermarks and corresponding watermark detection
technigues are described in US. Patent No. 8,359,205 (entitled "Methods and Apparatus to
Perform Audic Watermarking and Watermark Detection and Extraction,” which issued on
Jan. 22, 2013}, U.5. Patent No. 8,369,972 (entitied "Methods and Apparatus to Perform
Audio Watermarking Detection and Extraction,” which issued on Feb. 5, 2013), U.S. Patent
Apphication Pub. No. 2010/0223062 (entitled "Methods and Apparatus to Perform Audio

Watermarking and Watermark Detection and Extraction,” which was published on Sep. 2,
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20103, U8 Patent No. 6,871,180 (entitled "Decoding of Information in Audio Signals”
which 1ssued on Mar, 22, 2005}, U.S. Patent No. 5,764,763 {(entitled " Apparatus and Methods
for Including Codes in Audio Signals and Decoding.” which issued on Jun. 9, 1998), US.
Patent No. 5,574,962 {entitled "Method and Apparatus for Automatically Iidentifying a
Program Including a Sound Signal,” which issued on Nov. 12, 1996), U.S. Pat. No. 5,581,800
{entitled "Method and Apparatus for Automatically Identifiing a Program Including a Sound
Signal,” which issued on Dec. 3, 1996), U.S. Patent No. 5,787.334 (entitled "Method and
Apparatus for Auvtomatically Identifying a Program Inchuding a Sound Signal," which issued
on Jul. 28, 1998), and U.S. Patent No. 5450,490 (entitled "Apparatus and Methods for
Including Codes i Audio Signals and Decoding.” which issued on Sep. 12, 1995, all of
which are hereby incorporated by reference in their entireties,

00049} Existing video watermarking techniques, on the other hand, mvolve
embedding a code or other data representation in a video component of the media content in a
marnmer that can be detected by a suitably configured watermark-detection algorithm but that
is masked from human visual detection.

100050} Examples of video watermarking techniques include various spatial-
domain techniques such as flipping pixels, embedding the watermark into least significant
bits, and adding a pseudo-random noise pattemn to the video, and various frequency-domain
technigues, such as SVD domain watermarking, Discrete Fourier Transform watermarking,
Dscrete Cosine Transform watermarking, Discrete Wavelet Transformy watermarking, and
principal component analvsis watermarking. Other examples are possible as well.

[00051] As noted above, the presently disclosed mechanism could facilitate
conveying o the downstream entity various information related to dvnamic content revision,
such as information related to the tinung and/or type of a dynanuc countent revision that the
downstream entity should carry out with respect to the media stream being conveved.

100052} By way of example, the disclosed mechanism could facilitate
conveving splice information to enable the downstrearn entity to carry out dynamic ad
msertion in the media stream.

[00053] For instance, an MVPD as the intermediary 202 could receive from a
national TV broadcaster as the conient source 200 a transport stream that carries a media
stream representing a TV charmel including TV program content (e.g., various TV programs}
and one or more commercial breaks {e.g.. an ad pod defining a sequence of commercials),

and the transport stream could include one or more SCTE splice information packet carrying
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splice information such as a designation of a splice point as the start of a commercial break or
the start of a particular commercial within the commercial break.

(00034} As the MVPD recetves the transport stream from the content provider,
the MV PD could monitor for and detect the presence of a splice_information packet, perhaps
based on header mformation that indicates it i1s a splice information packet and/or based on
one or more other indicia.  And the MVPD could then read the XML contents of the
splice_information packet to deternune and thus extract or otherwise obtain from the packet
the splice information, such as the information regarding the designated upcoming splice
point and perhaps other such metadaia.

[00055] In response to detecting the splice_information packet that carries the
splice information such as the designation of the splice point and upon obtaining the splice
information from the packet, the MVPD could then encode into the media stream a
walermark representing the obtained splice imformation, so that the downstream entity 204
could obtain the splice information from the watermark and could use the splice information
as a basis to carry out dypnamic ad insertion. Further, in line with industry practice, if MVPD
would forward the transport stream to the downstream entity 204, the MVPD could also
responsively strip the splice information packet from the transport stream before forwarding
the transport stream, so that the downstream entity 204 will not receive the
splice information packet.

[00056] In this example process, the MVPD or other ntermediary 202 that
receives the transport stream carrying a media stream en route to the downstream entity 204
and including an in-band splice information packet that designates a splice point and/or other
splice-related information could read splice-related information from the packet and could
thus deternune one or more characteristics of an associated splice point.  Considering an
SCTE splice information packet for example, the intermediary 202 could read the packet to
determine the specific {ime point where splicing is to occur in the media stream that is also
carried by the transport stream, with the tirne point being immediate (meaning that the splice
should occur at the nearest possible time) or bemng indicated as a ime-offset value such as a
quantity of clock ticks of a 90 kHz clock starting at the time of the splice_information packet.
Further, the intermediary 202 could read the packet to determine the tvpe of splice point, such
as whether the splice point is a splice-out point or a splice-in point as discussed above.

160057} Having read this in-band sphice-information metadata from the packet,

the mntermediary 202 could then encode into the media content of the media stream a
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watermark that will be interpreiable by the downstream entity 204 to enable (e.g., to cause)
the downstream entity to perform a content revision in accordance with the splice
nformation.

160058} For instance, the intermediary 202 could expressly encode into the
media content of the media stream a binary representation of the time when the downstream
entity 204 should perform a content revision and perhaps {further indicates the tvpe of content
revision, such as a splice~-out or a splice-in, among other possibilities.  Alternatively, the
imntermediary could encode into the media content of the stream a binary code that specifies
this splice information by reference. For mstance, the intermediary 202 might record at a
network server {e.g., a code-mapping server) 206 a mapping between the bmnary code and the
splice information, so that when the downstream entity 204 extracts the watermarked binary
code from the media stream, the downstream entity 204 could then query the server 206 {o
determine the splice information based on the extracted binary code.

[00059] As to the time point of the content revision, if the in-band splice
information in the transport stream specifies the time of the splice point by specifving a time
offset from the time at which the sphice information is positioned in the transport siream {e.g.,
in correlation with a time point in the media stream being carried by the transport stream),
then the intermediary 202 could encode that time offset expressly or by reference in the
watermark — assuming that the intermediary 202 would position the watermark at the same
time point in the media stream as was specified by the splice information in the transport
stream.

[00060] For instance, the intermediary 202 could encode in the watermark the
actual offset value, or the intermediary 202 could encode in the watermark a value that the
downstream entity 204 could map to the actual offset value by querving a server 206 as noted
above or by using a mapping table or other mapping data provisioned at the downstream
entity 204 or provided in the media stream or transport stream (if applicable). With a binary
watermark, for example, the intermediary 202 could encode the offset using a binary value,
such as with a value of 00 corresponding with an offset of 2 seconds, a value of 01
corresponding with an offset of 3 seconds, and a value of 10 corresponding with an offset of
4 seconds, among other possibilities. Thus, upon decoding the watermark and reading this
value, the downstream entity 204 could carry out a content revision at the time offset

determined from the watermark.
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[00061] Alternatively, based on the time point indicated by the in-band splice
mformation that the infermediary 202 read from the transport packet, the intermediary could
compute an absolute time in the media stream at which the content revision should occur, and
the intermediary could then encode that computed absolute time in the watermark in the
media stream.

160062} Here, the absolute time could be a time point within in a timeline of the
media stream.  If the media streamn defines a sequence of frames that are timestamped or
otherwise numbered in a manner understandable to the downstream entity 204 that will read
the watermark and {ake action, the time point could be the {rame number,

(00063} Alternatively, if the media stream defines a timeline in another manner,
the time point could be a time within that timeline. By way of example, if the mtermediary
202 encodes the watermark at a specific time point within the media stream, the intermediary
202 could nclude in the watermark a timestamp of that specific time poini, generaling the
tirnestamp according to a timeline within the media stream or according to the mtermediary’s
clock. That way, when the downstream entity 204 decodes the watermark and reads the
timestamyp, the downstream entity 204 could establish a time mapping {i.e., synchronous
tock), such as a time offset, between the current time according to the downstream entity’s
own clock and the time indicated by the watermark., Further, the intermediary 202 could
include in the watermark, or in a separate watermark or other message that will be received
by the downstream entity 204, an indication of the absolute time where the content revision
should occur, with the wndicated absolute tirne also being according to the mtermediary’s
clock. And upon receipt of this absolute time value, the downstream entity 204 could then
apply its established time mapping {o transiate the indicated absolute time o a time value
according to the downstream entity’s own clock, 50 that the downstream entity 204 could
then carry out the indicated content revision at the correct time point based on the
downstream entity’s clock.

160064} In etther case, the mtermediary 202 could encode in the watermark the
actual value of the absolute time, or the mtermediary 202 could encode in the watermark a
value that the downstream entity 204 could map to the absolute time by querying a server 206
and/or by using mapping data provisioned at the downstream entity or provided in or with
media stream. Thus, upon decoding the watermark and reading this value, the downstream

entity 204 could carry out a content revision at the indicated absolute time.
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[00065] As to the type of content revision, if the in-band metadata in the
transport stream indicates expressly or by-reference the type of content revision to apply with
respect to the media stream, then the mtermediary 202 could encode in the watermark,
expressty or by reference, the same tvpe of content revision. For mstance, if the in-band
metadata indicates that the content revision is {o be a splice-out (switching from the media
strearn to other content), then the imtermediary 202 could encode in the watermark an
mdication that the content revision is to be a splice-out. Whereas, if the in-hand metadata
indicates that the content revision is 1o be a splice-in {(switching back from other content to
the media stream), then the mtermediary 202 could encode in the watermark an ndication
that the content revision is to be a sphice-in. With a binary watermark, for instance, the
intermediary could specify this with a single bit, such as with a value of “17 indicating a
splice-out event and a valpe of “0” indicating a splice-in event. Thus, upon decoding the
walermark and reading this value, the downstream entity 2-4 could carry out the type of
content revision indicated.

[00066] MNote also that intermediary 202 could encode in the watermark
additional or other information about the content revision that the downstream entity 204 is to
perform, perbaps sumlarly using a code that the downstrearn entity 204 could map to a
particular action or content-revision characteristic using a server query and/or mapping data
provisioned at the downstream entity 204 or provided in the media stream.

[00067] By way of esample, the intermediary 202 could encode in the
watermark an indication of or related to what other content the dowunstream entity 204 15 to
splice mnto the media stream at the indicated time point.

100068} For instance, the intermediary 202 could encode in the watermark a
code that directs the downsiream entity 204 to request replacement content from a content
server 208, such as a replacement ad from an ad server. Further, the code could map to a
specific content server 208, such as by mapping to a Uniform Resource Locaior (URL) of a
particular content server, and perhaps {urther to specific replacement content that the
downstrearn entity 204 1s to request from the content server 208, Upon decoding the
watermark and reading this code, the downstream entity 204 could thus send to the content
server 208 a request for replacement content and could receive replacement content in
response and then splice that replacement content into the media stream at the indicated time

point,
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[00069] Alternatively, the intermediary 202 could encode in the watermark a
code that directs the downstream entity 204 to select replacement content from local storage
at the downstream entity, such as one of vanous pre-cached replacement ads for instance, and
the code could further map to specific replacement content that the downstream entity 204 is
to retrieve from the local storage. Thus, upon decoding the watermark and reading this code,
the downstream entity 204 could retrieve replacement content from its local storage and
could splice that replacement content into the media stream at the indicated time point.

00070} Further, if the in-band metadata indicates a splice-out point and
specifies a duration of the content revision that is {0 begin at the indicated time point, such as
a duration of a commercial break where dvnamuc ad replacement 1s to occur, the intermediary
202 could encode in the watermark that duration. With a binary watermark, for instance, the
intermediary 202 could use several bits to specify a duration in seconds. Or the intermediary
202 could encode the duration as a binary value that the downstream entity 204 could map o
the duration using mapping data.  For instance, a value of 00 could correspond with 15
seconds, a value of 01 could correspond with 30 seconds, a value of 10 could correspond 60
seconds, and the so forth. Thus, upon decoding the watermark and reading this value, the
downstream entity 204 could carry out a content revision for the indicated duration.

160071} Still further, the watermark that the ntermediary 202 encodes into the
media content could include a code that the downstream entily 204 would interpret as a
trigger for engaging i content revision, and the intermediary 202 could use another form of
messaging to the downstream entity 204 to provide the downstream entity 204 with a time
point, duration, and/or other characteristics of the indicated content revision. For example,
the mtermediary 202 could encode in the watermark a value that the downstream entity 204
would interpret as meaning that a content revision should occur, and the intermediary 202
could encode in the watermark a reference code that would map to content-revision
characteristic data. And the mtermediary 202 could separately transmit to the downstream
entity {e.g., through out-of-band IP messaging} a message that correlates that reference code
to one or more content-revision characteristics. Thus, upon decoding the watermark and
reading this reference code, the downstream entity 204 could map the reference code to the
indicated content-revision characteristics and could carry out the content revision
accordingly.

160072} Yet further, as another implementation, the watermark that the

intermediary 202 encodes into the media content could include a code that the downstream

13



WO 2020/172004 PCT/US2020/017665

entity 204 would interpret as a trigger for engaging inn content revision where next appropriate
i the media stream, e.g., at 3 next appropriate conteni-revision opportunity.

[00073] For instance, for video content {e.g., a video-only stream, or a video
component of a media stream that also includes an audio component), this code could direct
the downstream entity 204 io engage in a content revision at the next instance where the
media siream transifions to one or more black frames (perhaps indicative of a point where
prograrn content may transition to a coromercial break or where one conunercial may
transition to another commercial). Upon decoding the watermark and reading this code, the
downstream entity 204 could then responsively monitor the video stream to detect when the
black frames occur and, upon detecting the black frames, could then responsively camry out
the content revision.

160074} One way for the downstream entity 204 to detect the presence of black
frames 15 to engage in {ingerprint analysis and automated countent recognition (ACR). For
mstance, i response to detecting the watermark, the downstream euntity 204 could begin a
process of generating a digital fingerprint of each of various frames of the video stream and
transmitiing the generated digital {ingerprints o an automatic content recogmition {ACR)
server 210 for analvsis or by self-analvzing the fingerprints.  Through the fingerprint
analysis, individual frames of the video stream could be deemed black frames. Alternatively,
the downstream entity 204 could detect presence of black frames in another manner. In anv
event, upon thereby detecting the presence of black frames, the downstream entity 204 could
then responsively carry out the content revision.

[00075] Likewise, for audio content {e.g, an audig-onlv stream, or an audio
component of a media siream that also includes a video component), this code could direct
the downstrearn entity 204 to engage in a content revision at the next mstance where the
media stream transitions to a threshold long duration of silence (perhaps sinmularly indicative
of a point where program content may transition o a commercial break, or where one
commercial may transition to another commercial). Upon decoding the watermark and
reading this code, the downstream entity 204 could then responsively monitor the audio
siream to detect when the threshold long duration of silence occurs and, upon detecting the
that duration of silence, could then responsively carry out the content revision.

[00076] In a von-limiting example implementation, as noted above, the
downstream entity 204 could be a set to box that operates 1o receive the transport stream and

to transmmt the media content of the stream {eg, via HDMI or ancther connection

5
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mechanism) to a TV or other such content presentation device, and perhaps to store the media
content for laler ouiput. Such a set top box could be pre~-provisioned with mapping data as
discussed above and with replacement ad content or the ability fo obtain replacement ad
content from a network server or the ike. Thus, when the set top box receives the transport
stream and decodes the watermark inserfed by the intermediary 202, the set top box could
appropriately interpret the watermark and could respond by carrving out dynamic ad
msertion.

[00077] Alternatively, the downstream entity 204 could be a TV or other
content presentation device, which might receive the media content of the media siream by
receiving the transport stream or by receiving the media content from a set top box or other
entity, and may present the media content to a user. Such a content presentation device could
likewise be pre-provisioned with mapping daia as discussed above and with replacement ad
content or the ability to oblain replacement ad content from a network server or the like.
Thus, when the content presentation device receives the media content and decodes the
watermark, the content presentation device could appropriately interpret the watermark and
respond by carry out desired dynamic ad imsertion.

(00078} Further, this process could bhe carmed out respectively for each of
various downsiream entities, so that it would be technically feasible to provide more targeted
dynamic ad insertion, withoui passing the SCTE splice information packet along to each
downstream entity. For instance, a downsiream TV receiver at one household may receive
from an MVPD a transport stream carrying the roedia stream with the watermark added by
the MVPD, and the receiver may responsively splice into the media stream an ad that is
selected based on demographics or preferences of that household, whereas a downstream TV
recetver at another household may receive from the MVPD the same transport stream
carrving the same media stream with the same added watermark and may responsively splice
into the underiving media stream a different ad that is selected based on demographics or
preferences of that other household.

[00079] As another non-hinuting example, the presently disclosed mechanism
could be used to facilitate media-consumption reporting.

100080} Here, for instance, the metadata that flows to the intermediary 202
together with, but not watermarked mto, the media stream could include information that
identifies content of the media stream, such as an identification of the channel, program, or ad

represented by the media stream. For mstance, this could be an ad-I1D that uniquely identifies
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the ad or a source-ID that uniquely identifies the channel. And if the mformation identifies a
specific portion of the media stream such as a specific ad included in the media stream, the
imformation could be provided i time alignment with that portion of the media stream, such
as within a transport packet that carries at least a segment of that portion of the media stream.

{60081} In line with the discussion above, intermediary 202 could read this in-
band metadata and could then steganographically encode into the media stream itself a
watermark that specifies expresslv or by reference the identification nformation, so as to
enable the downstream entity 204 to use the identification information for media-
consumpiion reporting.  Further, if the identification information s provided in time
alignroent with a specific portion of the media stream, the intermediary 202 could embed the
watermark in the media stream at or about that same portion, so as to correlate the
watermarked identification information with that portion.

(60082} When the downstream entity 204 {e.g., a customer-premises receiver or
TV) receives the media stream to be processed and/or output for presentation to a user, the
downsiream entity 204 could thus detect and decode this watermark and thereby obtain the
identification information.  And the downsiream entity 204 could use the obtained
identification formation to carry out media-consumption reporting. For instance, in
response 1o detecting and obtaining the watermarked identification information, the
downstream entity could report to a data management server 212 the identification
mformation, as metening data that could help facilitate tracking of media consumption for
purposes of targeted advertising or the like.

[O0083] Alternatively, a metering device 214 that is m media communication
with an example downstream entity 204 could operaie to detect the watermarked
identification information in the media stream being and to report the identification
information to the data management server 212. For instance, if the downstream entity 204 is
a TV or other content presentation device, a metering device 214 nearbv the content
presentation device could monitor the media conient bemng plaved out by the content
presentation device and could detect in that media content the presence of the watermark
encoding the identification mformation. And the metering device 214 could then
responsively report the detected identification information 1o the data management server
212.

160084} Figure 3 is a flow chart depicting a method that can be carried out in

accordance with the present disclosure.

18



WO 2020/172004 PCT/US2020/017665

[O0085] As shown in Figure 3, at block 300, the method includes receiving into
a computing sysiem a transport stream carrying media content and carrying metadata that is
not watermarked 1o the media content. At block 302. the method then includes the
computing svstem obtaining from the transport stream the metadata that 13 not watermarked
in the media content. And at block 304, the method includes the computing svstem
modifying the media content at least by encodimg mio the media content a walermark
representing the obtained metadata. At block 3006, the method then includes outputting from
the computing system, for transmission to a downsiream entity, at least the modified media
content.

160086} In line with the discussion above, the transport stream in this method
could carry the media content in a sequence of packets and could carry the metadata in a
header portion of at least one of the packets. Allernatively or additionally, the sequence of
packets could inchude packets carryving the media content and could also include at least one
packet carrving the metadata, e.g., in a pavload portion of the packet.

[O0087] Further, as discussed above, the metadata could include splice
mformation for a splice point in the media content. For instance, the media content could be
a sequence of content defining a media stream, and the metadata could mclude tinung
information indicating when in the media stream a dynamic content revision, such as
dynamic ad msertion, should be performed.

106088} Further, as discussed above, the metadata could mclude (1) a duration
of a dynamic content revision that should be performed as to the media content, (1) a
timestamp useable by the downstream entity to establish synchronous lock, (it} an indication
of a tvpe of content revision 1o apply with respect to the media content, (iv} information for
obtaining replacement content to replace a portion of the media content, (v} a trigger for the
downstream entity to engage in revision of the media content, and/or (vi} meadia-content
tdentification information to facilitate media-consumption reporting, among other
possibilities.

[O00RY] Figure 4 1s next a simplified block diagram of a computing svstern that
could operate in accordance with the present disclosure. This computing system could
represent the intermediary 202 discussed above for instance, among other possibtlities.

(00090} As shown in Figure 4, the computing system includes one or more

communication interfaces 400, a processing unit 402, and non-transitorv data storage 404,
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any or all of which could be integrated together or, as shown, communicatively linked
together by a system bus, network, or other connection mechanism 406,

(60091} The one or more conmunication nterfaces 400 could comprise one or
more network connection mechanisms to facilitate communication as discussed above, such
as 1o facilitate receiving a media stream together with metadata that is not watermarked in the
media content and {0 output the media stream watermarked with the metadata. Each such
network comnmumcation interface could comprise a wireless or wired Ethernet interface or
other type of network interface, for engaging in IP communication and/or other type of
network commumnication,

(60092} The processing unit 402 could comprise one or more general purpose
processors fe.g., microprocessors) and/or one or more specialized processors f{e.g.,
application specific integrated circuitsy. And the non-transitory data storage 404 could
comprise one or more volatile and/or non-volatile storage components, such as optical,
magunetic, or flash storage for instance.

[00093] As shown, the data storage 404 of the example computing system
stores program instructions 408. These program instructions could be executable by the
processing unit 402 to carry out {e.g., to cause the computing system to carry out) various
operations described herein, such as (i) reading from the transport siream, metadata that is
carried by the transport stream and that is not watermarked in the media siream, (ii)
responsive (o reading the metadata from the transport stream, modifving the media stream by
at feast encoding mnto the media streamn a watermark interpretable by the downstream entity 1o
convey the metadata, thereby generating the modified version of the media stream, and (i)
outputting for transmission along the media-distribution path to the downstream entity the
modified version of the media stream.

160094} Various features discussed above can be implemented in this context as
well, and vice versa.

160095} Fmally, Figure 5 15 a simplified block diagram of an example content
presentation device, operable i accordance with the present disclosure as a non-hiniting
example of downstream entity 204, This content presentation device could take various
forms. For instance, it could be a television, compuier monitor, or other device that operates
to receive and render video content, and/or it could be a loudspeaker, a pair of headphones, or
other device that operates to receive and render audio content. Numerous other examples are

possible as well.
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[00096] As shown i Figure 5, the example content preseniation device
mchudes a content input interface S00, a conlent presentation imterface 502, a network
commumication interface 504, a processing unit 506, and non-transitory data storage 508, any
or all of which could be integrated together or, as shown, communicatively linked together by
a system bus, network, or other connection mechanism 510,

(00097} Content inpul interface 300 could comprise a physical communication
mterface for receiving media content, such as a media stream, o be presented by the content
presentation device. As such, the media mnput imterface could include one or more wired
and/or wireless interfaces for establishing communication with and receiving media content
in analog or digital form from a receiver or other device or svstem. For exarople, the media
mnput nterface could include one or more interfaces compliant with protocols such as DVI,
HDMI, VGA, USB, BLUETOOTH, WIFL, among numerous others, and/or a funer and/or
receiver for receiving content more directly from a content distributor or the hke.

[00098] The content presentation interface 302 could then comprise one or
more components to facilitate presentation of the received media content. By way of
example, the content presentation interface 502 could comprise a user mterface such as a
display screen and/or a loudspeaker, as well as one or more drivers or other coraponents for
processing the received media content to facilitate presentation of the content on the user
interface.

106099} The network commumication interface 504 could comprise a network
connection mechanism to facilitate commumication on a network, and/or for engaging n
direct or networked communication with one or more other local or remote entities. As such,
the network communication interface could comprise a wireless or wired Ethernet interface
or other type of network interface, for engaging in 1P conuwnunication and/or other type of
network communication.

1600100} The processing unit 306 could then comprise one or more general
purpose processors {e.g., microprocessors) and/or one or more specialized processors {e.g.,
application specific integrated circuits). And the non-transitory data storage 508 could
comprise one or more volatile and/or non-volatile storage components, such as optical,
magnetic, or flash storage. Further, the data storage 508 stores program instructions 512,
which could be executable by processing unit 306 1o carry out {e.g., 1o cause the content

presentation device to carry out) various operations described herein,
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[000101] Vanous features described above could be applied in this context as
well, and vice versa.

(000102} Further, the present disclosure also conteroplates at least one non-
transitory computer readable medium encoded with or otherwise embodying program
instructions executable by at least one processing unit to carry oul various operations as
described herein.

[000103] Exemplary embodiments have been described above. Those skilled in
the art will understand, however, that changes and modifications may be made to these
embodiments without departing from the true scope and spirit of the invention.  For example,
the principles discussed above could apply as well to facilitate conveving other types of

metadata. Other examples are also possible.
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CELAIMS

We claimy;

1. A method comprising:

receiving, into a computing svstern, a transport stream carrving media content and
carrying metadata that is not watermarked in the roedia content;

obtaining, by the computing system, from the transport stream, the metadata that is
not watermarked in the media conient;

modifving, by the coroputing system, the media content by at least encoding into the
media content a watermark representing the obtained metadata; and

outputting from the computing system, for transmussion to a downstream entity, at

feast the modified media content.

2. The method of claim 1, wherein the transport stream carrigs the media content

in a sequence of packets and carnes the metadata i a header of at least one of the packets.

3. The method of claim 1, wherein the transport stream defines a sequence of
packeis mcluding packets carrying the media content and also including at least one packet

carrving the metadata.

4. The method of claim 1, wherein the metadata comprises splice information for

a splice point in the media content.

W

The method of claim 1, wherein the media content is a media stream, and
wherein the metadata comprises timing information indicating when in the media stream a
dynamic content revision should be performed.

6. The method of claimy 5, wherein the dynamic content revision comprises
dynamic ad insertion.

7. The method of claim 1, wherein the metadata comprises a duration of a

dynamic content revision that should be performed as to the media content.
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3. The method of claim 1, wherein the metadata comprises a timestamp useable

by the downstream entity to establish synchronous lock.

9. The method of claim 1, wherein the metadata comprises an indication of a

type of content revision to apply with respect o the media conient.

10. The method of claim 1, wherein the metadata comprises information for

obtaiming replacement content to replace a portion of the media content.

11 The method of claim 1, where the metadata comprises a trigger for the

downstream entity to engage in revision of the media content.

12. The method of claim 1, wherein the metadata comprises media~content

identification information to facilitate media-consumption reporting.

13. A computing system comprising:
one or more communication interfaces through which to receive a transport stream
carrving a media stream and through which to outpwt along a media-distribution path at least
a modified version of the media siream for {ransmission (o a downstream entity.
4 processing umit;
non-transitory data storage; and
program instructions stored in the non-transitory data storage and executiable by the
processing unit 1o carry out operations including:
reading from the transport stream, metadata that is carried by the transport
stream and that is not watermarked in the media stream,
responsive 1o reading the meladata from the transport stream, modifying the
media stream by at least encoding into the media stream a watermark interpretable by
the downsiream entity to convey the metadata, thereby generating the modified
version of the media stream, and
outputting for transmussion along the media-distribution path to the

downstream entity the modified version of the media stream.
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14, The computing system of claim 13, wherein the media-distribution path
extends at least from a content source fo the downstream entity, and wherein the computing

systern is an infermediary in the media-distribution path.

15.  The computing svstem of claim 13, wherein the transport stream carries the

media stream in a sequence of packets and carries the metadata in at least one of (i) a header

portion of at least one of the packets or (i1} a pavload portion of at least one of the packets.

16, The computing system of claim 13, wheremn the metadata comprises timing
mformation indicating when in the media strearn a dyvnanuc content revision should be

performed.

17.  The computing system of claim 16, wherein the dvnamic content revision

comprises dynanuc ad insertion.

18. The computing sysiem of claim 13, wherein the metadata comprises a duration

of a dvnamic content revision that should be performed as to the media content.

19, The computing svstem of claim 13, wherein the metadata comprises at least
one item selected from the group consisting of (i) a timestamp useable by the downstream
entity to establish synchronous lock, (1t) an indication of a type of content revision to apply
with respect to the media stream, (in) information for obtaining replacement content to
replace a portion of the media stream, (v} a trigger for the downstream entity to dynamically
revise the media stream, and (v) media-content identification mformation to facilitate media-

consumption reporting.

20. A non-transitorv  computer-readable  medium  embodying  instructions
executable by a processing unit to carry out operations including:

receiving a transport stream carrving a media stream and carrving metadata that 1s not
watermarked in the media stream;

obtaining from the transport stream the roetadata that is not watermarked in the media

streany;

[30]
W
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modifving the media stream by at least encoding into the media stream a watermark
representing the obtained metadata; and
outputting, for transmission to a downstream entity, at least the modified media

stream.
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3/8

COMPUTING SYSTEM RECEIVES A TRANSPORT
STREAM CARRYING MEDIA CONTENT AND \

CARRYING METADATA THAT IS NOT 200

WATERMARKED IN THE MEDIA CONTENT

'

COMPUTING SYSTEM OBTAINS FROM THE
RECEIVED TRANSPORT STREAM THE METADATA
THAT IS NOT WATERMARKED IN THE MEDIA

CONTENT 302

'

COMPUTING SYSTEM MODIFIES THE MEDIA
CONTENT AT LEAST BY ENCODING INTO THE
MEDIA CONTENT A WATERMARK REPRESENTING

THE OBTAINED METADATA 304

'

COMPUTING SYSTEM QUTRPUTS, FOR
TRANSMISSION TO A DOWNSTREAM ENTITY, AT \
LEAST THE MODIFIED MEDIA CONTENT 206




PCT/US2020/017665

WO 2020/172004

45

Yoy

FOVHOLS
YivG

SNOILONELSNI
RYHDOHd

80v

: 1NN Zov
ONISSIDONd |/
—
{(S)aDVIuILNI ooy
NOLLVOINRIWWNOD |/
90¥




PCT/US2020/017665

WO 2020/172004

AOVHOLS VLVQ
809
4
LIND 905
SNOILONYLSNI | €38
WyNaoud L ONISSID0Nd |/
¥
e]
@
Em\
FOV4HILNI v0S AOV4MEING | €08 AOVLMIALNG | 00§
NOILYDINARWOD |/ NOILLVLNISINd |/ LNdni |/
WHOMLIN LNILNOD LNILNOD




INTERNATIONAL SEARCH REPORT

International application No.

PCT/US2020/017665

A. CLASSIFICATION OF SUBJECT MATTER
HO4N 21/2389(2011.01)i, HO4N 21/8358(2011.01)i, HO4N 21/236(2011.01)i, HO4N 21/4385(2011.01)i

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

B. FIELDS SEARCHED

21/4385

Minimum documentation searched (classification system followed by classification symbols)
HO4N 21/2389; GOGF 21/16; GO6K 9/00; HO4L 9/00; HO4N 1/32; HO4N 21/4405; HO4N 21/4784, HO4N 21/8358; HO4N 21/236; HO4N

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models

Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & Keywords: watermark, media stream, metadata, modify, content

C. DOCUMENTS CONSIDERED TO BE RELEVANT

special

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

"O" document referring to an oral disclosure, use, exhibition or other means
"P" document published prior to the international filing date but later n&n
than the priority date claimed

reason (as specified)

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 2014-0075466 A1 (VERANCE CORPORATION) 13 March 2014 1-20
Paragraphs [0006], [0023], [0030], [0053]-[0060], [0076], [0094], [0102]; and
figures 1, 4, 7
Y US 2010-0100742 A1 (JEFFREY M. COURINGTON et al.) 22 April 2010 1-20
Paragraphs [0044]-[0049], [0059], [0069]; and figures 4, 8
A US 2015-0063567 A1 (THOMSON LICENSING) 05 March 2015 1-20
Paragraphs [0008], [0043], [0051]; and figure 3
A US 2006-0222203 A1 (GUILLAUME MERCIER) 05 October 2006 1-20
Paragraphs [0044], [0058]-[0059], [0089]; and figures 13, 16
A KR 10-2016-0002778 A (NAGRAVISION SA) 08 January 2016 1-20
Paragraphs [0013], [0039], [0066]; and figure 1
|:| Further documents are listed in the continuation of Box C. See patent family annex.
* Special categories of cited documents: "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
"D" document cited by the applicant in the international application "X" document of particular relevance; the claimed invention cannot be

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

considered novel or cannot be considered to involve an inventive

step when the document is taken alone

"L"  document which may throw doubts on priority claim(s) or which is "Y" document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is

combined with one or more other such documents,such combination

being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search

27 May 2020 (27.05.2020)

Date of mailing of the international search report

28 May 2020 (28.05.2020)

Name and mailing address of the [SA/KR

Facsimile No, 182-42-481-8578

Authorized officer
International Application Division

Korean Intellectual Property Office KWON, Sungho
189 Cheongsa-ro, Seo-gu, Dagjeon, 35208, Republic of Korea

Telephone No. +82-42-481-3547

RN

O g W

ST Rty
3 \\\m\\ \\\\
a@@%&wﬁk \d

N
e
\§§?\&*V\

N

£ >
o //

P

/
/

Form PCT/ISA/210 (second sheet) (July 2019)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/US2020/017665

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2014-0075466 Al 13/03/2014 US 2014-0075469 Al 13/03/2014
US 2017-055042 Al 23/02/2017
US 9106964 B2 11/08/2015

US 2010-0100742 Al 22/04/2010 None

US 2015-0063567 Al 05/03/2015 CN 104427356 A 18/03/2015
EP 2843963 Al 04/03/2015
EP 2843964 Al 04/03/2015
JP 2015-050773 A 16/03/2015
JP 6460683 B2 30/01/2019
KR 10-2015-0026935 A 11/03/2015
US 9875345 B2 23/01/2018

US 2006-0222203 Al 05/10/2006 US 7623673 B2 24/11/2009

KR 10-2016-0002778 A 08/01/2016 CN 105247883 A 13/01/2016
EP 2797333 Al 29/10/2014
EP 2989803 Al 02/03/2016
JP 2016-522612 A 28/07/2016
JP 6297137 B2 20/03/2018
US 2016-0088366 Al 24/03/2016
US 9571899 B2 14/02/2017
WO 2014-173697 Al 30/10/2014

Form PCT/ISA/210 (patent family annex) (July 2019)




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

