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Amendments to the Specification

Please amend the paragraph beginning at page 1, line 5 as follows:

This application is a Continuation of U.S. Patent Application No.
16/018.022, filed June 25, 2018, which is a Continuation of U.S.
Patent Application No. 15/622.024, filed June 13, 2017 and issued
on August 7, 2018 as U.S. Pat. No. 10,045,054, which is a
Continuation of U.S. Patent Application No. 15/273.185, filed
September 22, 2016 and issued on July 18, 2017 as U.S. Pat. No.
9,712,853, which is a Continuation of U.S. Patent Application
Sertal No. 15/164,605, filed May 25, 2016 and issued on October
25. 2016 as U.S. Patent No. 9.479.831, which is a Continuation of
U.S. Patent Application Sertal No. 14/659,044, filed March 16,
2015 and issued on August 2. 2016 as U.S. Patent No. 9,407,962,
which is a Continuation of U.S. Patent Application Sertat No.
14/151,879, filed January 10, 2014 and issued on June 23, 2015 as
U.S. Patent No. 9,066,114, which is a Continuation of U.S. Patent
Application Sertal No. 13/220,267, filed August 29, 2011 and
issued on February 25, 2014 as U.S. Patent No. 8,660,267, which
is a Continuation of U.S. Patent Application Sertal No. 10/564,297,
filed January 10, 2006 and issued on September 13, 2011 as U.S.
Patent No. 8,020,000, which is a U.S. National Stage Filing from
International Patent Application Sestal No. PCT/IB2004/051128,
filed July 5, 2004, and published on January 20, 2005 as WO
2005/006758, which claims priority to EP Application No.
03102116.5, filed July 11, 2003, which applications are
incorporated by reference herein in their entirety.
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Remarks

Please enter the above amendments before examination on the merits.

Should the Examiner wish to discuss this matter with the undersigned, the Examiner is

invited to call the undersigned at (312) 913-2125.

Date: January 31, 2019

By:

Respectfully submitted,

MCDONNELL BOEHNEN
HULBERT & BERGHOFF LLP

/Jason S. Kray/
Jason S. Kray
Reg. No. 66,926
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METHOD AND DEVICE FOR GENERATING AND DETECTING A
FINGERPRINT FUNCTIONING AS A TRIGGER MARKER IN A
MULTIMEDIA SIGNAL

This application is a Continuation of U.S. Patent Application Serial No.
15/164,605, filed May 2S5, 2016, which is a continuation of U.S. Patent Application
Serial No. 14/659,044, filed March 16, 2015, which is a Continuation of U.S. Patent
Application Serial No. 14/151,879, filed January 10, 2014 and issued on June 23,
2015 as U.8. Patent No. 9,066,114, which is a Continuation of U.S. Patent
Application Serial No. 13/220,267, filed August 29, 2011 and issued on Febuary 25,
2014 as U.S. Patent No. 8,660,267, which is a Continuation of U.S. Patent
Application Serial No. 10/564,297, filed January 10, 2006 and issued on September
13,2011 as U.S. Patent No. 8,020,000, which is a U 5. National Stage Filing from
International Patent Application Serial No. PCT/1B32004/051128, filed July 5, 2004,
and published on January 20, 2005 as WO 2005/006758, which claims priority to
EP Application No. 03102116.5, filed July 11, 2003, which applications are
incorporated by reference herein in their entirety.

The invention relates to a method, and a corresponding device, of detecting
trigger instants/information in a multimedia signal. The invention also relates to a
method, and a corresponding device, of associating trigger information with a
multimedia signal. Further, the invention relates to a computer readable medium
having stored thereon instructions for causing one or more processing units to
execute the method according to the invention.

A current trend is to enhance passive television viewing and/or music
listening on a given playback device by creating more interactive programs and/or
listening experiences or by "connecting” external actions to a piece of video andlor
audio content. As one simple example, a commercial can be enhanced by
embedding a URL to a web site with further information, where the URL can be
extracted and retrieved by the playback device. In order to facilitate such a function
it is necessary to enable a reliable detection of time points tn a television program, a

movie, a music piece, etc. where such additional information is relevant.
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Examples of situations where such additional information is useful or
interesting in connection with a broadcast program are:

— trigg&link: (see e.g. W. ten Kate et al. -trigg&link - A new dimension in
television program making”, Lecture Notes in computer Science, vol. 1242,
pp51-65, Springer, 1997) trigg&link allows interactivity in television
programs. In addition to the normal program, additional information
concerning specific segments of the program is available to the viewer
through a different distribution channel. At the start of a given segment that
is assoctated with an enhancement (additional information) an icon is
displayed, alerting the viewer that additional information may be viewed on
his TV. For instance, at the appearance of an actor in a movie, some
biographic data of the actor may be made available. In the user terminal (e.g.
a set top box, etc.) the icons are overlayed on the video at the relevant time
instants, thereby requiring these instants to have been indicated in the video
stream.

— Local Insertion: During a national broadcast, specific parts of the program
may be replaced by a regional program in some regions. For instance, some
advertisements may be replaced by advertisements for local shops, or, in a
news show some regions may have their local weather forecast rather than
the national one. The national program producer can wndicate which
segments are suitable for such local insertion. At the local redistribution site
(e g at the cable head-end), the indicated segments may be replaced by local
content.

In both of the above situations, it 15 necessary to mark or associate specific
time instants tn the video stream at which additional information should be
available. At these time instants the receiver should be triggered to perform or
provide some kind of action. This may be done by such mechanisms as DSM-CC in
MPEG/DVB. However, this requires the broadcaster's cooperation to insert these
triggers thereby making an enhancement service provider dependent on the

broadcaster.

]
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One previously known way of performing time marking in a video stream is
e.g. using fields of the MPEG transport stream structure that can be used to hold the
marking information.

Another previously known way 15 using a blanking interval. In analog
distribution, the marking information can be embedded in the vertical blanking
interval or in the inactive video lines.

Both of the above known ways need the cooperation of all actors in the
broadcast chain to make sure that the marking information is not destroyed before
the signal arrives at its destination. For instance, in case of the MPEG solution, a re-
multiplexing operation could easily remove information that is written in the user
data fields in the stream. Moreover, every decoding and successive re-encoding step
would certainly not retain this information. In case of the use of the vertical
blanking for carrying the trigger information, the situation is even more difficult, as
actors in the broadcast chain might write other information at the same position (the
vertical blanking is used for many things and there is no uniform agreement about
the control over usage of the blanking interval). Also, standards converters (like
PAL-NTSC) and other equipment in the broadcast chain may not retain all
information in the vertical blanking interval.

Yet another way is using watermarking. A watermark may be embedded in
the video frames at the relevant time instants. The Philips Watercast System 1s,
among others, being sold for this purpose. A disadvantage of watermarking is the
fact that it necessarily changes the video/audio.

it is an object of the invention to provide a method and corresponding device
of relating one or more trigger actions with a multimedia signal and corresponding
method and device for detecting one or more trigger actions in a multimedia signal
that solves the above-mentioned problems. A further object is to provide thisin a
simple and efficient way. Another object is to enable simple, reliable and accurate
localisation of a given part of a multimedia signal. A further object is to enable
detection of trigger actions without modifying the multimedia signal.

This is achieved by a method (and corresponding device) of relating one or

more trigger actions with a multimedia signal, the method comprising the steps of

Lo
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— providing at least one trigger time point and for each trigger time point
providing at least one representation of least one associated trigger action,
where each trigger time point indicates a time point of the multimedia signal
for which the at least one associated trigger action is to be available during
playback of the multimedia signal, and
for each given trigger time point deriving a fingerprint on the basis of a
segiment of the multimedia signal, where the segment of the multimedia
signal 1s unambiguously related with the given trigger time point,

— and by a method (and corresponding device) of detecting one or more trigger
actions in a multimedia signal, the method comprising the steps of:

— generating a fingerprint stream on the basis of the multimedia signal,
comparing a segment of the fingerprint stream with one or rore
fingerprints stored 1n a second database in order to determine if a match
exists or not between the segment and a fingerprint in the second
database, the second database further comprising for each stored
fingerprint at least one representation of at least one associated action,
and

— if a match exists retrieving the at least one representation of the at least
one associated action associated with the matching fingerprint.

In this way, a simple and efficient way of handling time markersina
multimedia signal for given actions is obtained. A fingerprint thereby serves as a
trigger of a particular action, event, etc. associated with a particular point in time of
the multimedia signal. Further, this is enabled without the multimedia signal
needing to be modified. Additionally, the time marking detection is time
independent as it is dependent on the specitic content of the multimedia signal only
thereby avoiding problems if a multimedia signal being a television program or the
like 1s delayed.

A fingerprint of a multimedia object/content/signal is a representation of
perceptual features of the object/content/signal part in question. Such fingerprints
are sometimes also known as "(robust) bashes”. More specifically, a fingerprint of a

piece of audio or video is an identifier which is computed over that piece of audio or
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video and which does not change even if the content involved is subsequently
transcoded, filtered or otherwise modified.

Preferably, the derived fingerprint is an audio and/or video fingerprint.
Alternatively, amimations and/or streaming text, etc. 1s used as a source for creating
a fingerprint.

Advantageous embodiments of the methods and devices according to the
present invention are defined in the sub-claims.

Further, the invention also relates to a computer readable medium having
stored thereon 1nstructions for causing one or more processing units to execute the
method according to the present invention.

Figure la schematically illustrates generation of fingerprint(s) used as trigger
marker(s} according to the present invention.

Figure 1b schematically illustrates detection and use of fingerprint(s) as
trigger marker(s) according to the present invention.

Figure 2 illustrates a schematic block diagram of a fingerprint generation
device according to the present invention;

Figure 3 iHustrates a schematic block diagram of a playback device detecting
and using fingerprints according to the present invention;

Figure 4 illustrates one example of tables/records according to the present
invention.

Figure la schematically illustrates generation of fingerprint{s} used as trigger
marker(s} according to the present invention.

Shown is a digital or analog multimedia signal (101) comprising video
and/or audio information/content, where one or more 'trigger' actions (forth denoted
actions) is to be associated/related with the multimedia signal (101} at certain given
trigger’ time points {forth denoted time points). The one or more actions associated
with each time point is to be available, 1.¢. triggered, at that given particular time
point {Ty; Tu1) during playback on a playback device. The notation (T, Ty+1) fora
given time point signifies that the time point may be either the shown time point Tn

or the shown time point Tori o in general any suitable (not shown} time point of the

Ny
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signal (101). The associated actions of multiple time points may be the same,
different and/or a mix thereof

The action(s} to be presented/triggered at a given time point may e.g.
comprise retrieving and displaying additional information on a display (e.g.
presenting biography data for an actor being shown by the multimedia signal,
presenting a selectable URL to a web site containing additional information, etc.),
retrieving and playing additional information via a speaker, playing another
multimedia signal instead of said multimedia signal (101) for a predetermined or
vartable period of time (e.g. a local weather forecast, a local commercial, etc )
and/or the like. Other examples of action{(s} are e.g. stopping/pausing, e.g.
temporarily, display/play, executing other control commands, and/or preparing the
system: for user input(s}, e.g. once the trigger action is executed the system waits
{for some time) for a specific action of the user. If the trigger action was not
executed, the user input will not have any influence. For example, in interactive
games the user may only submit his answer after the trigger action has fired/been
executed.

For each time point (T, Tus1) a fingerprint {102} is generated on the basis of
a part, segment. etc. {forth denoted segment) of the multimedia signal (101}, where
the segment of the multimedia signal (101) is unambiguously related with the given
time point {Ta, Tan). Preferably, the segment of the multimedia signal (101} is
unambiguously related with the given time point (Tw, Ta+1) by letting the segment of
the multimedia signal (101} ending substantially at the given time point (Ta ; Tas).
In alternative embodiments, the segment of the multimedia signal {101} may start
substantially at the given time point (Ta, Tu-1), the segment of the multimedia signal
(101)is starting or ending at a predetermined distance before or after the given
trigger time point (Ty; Toe1), of the given time point (Tn, Tori) may be at a
predetermined time point between a start and an end of the segment of the
multimedia signal (101}

The size of the fingerprints and/or the segments may both be of a

predetermined fixed size or alternatively of a variable size.
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One method for computing a robust fingerprint 1s described in Buropean
patent application 01200505 4, although of course any method for computing a
robust fingerprint can be used.

European patent application 01200505 .4 describes a method that generates
robust fingerprints for multimedia content such as, for example, audio ¢lips, where
the audio clip 1s divided in successive (preferably overlapping) time intervals. For
each time interval, the frequency spectrum is divided in bands. A robust property of
each band (e g. energy}) is computed and represented by a respective fingerprint bit,

Multimedia content 1s thus represented by a fingerprint comprising a
concatenation of binary values, one for each time interval. The fingerprint does not
need to be computed over the whole multimedia content, but can be computed when
a portion of a certain iength has been recetved. There can thus be plural fingerprints
for one multimedia content, depending on which portion is used to compute the
fingerprint over.

Further, video fingerprinting algorithms are known, e.g. from the following
disclosure: Job Oostveen, Ton Kalker, Jaap Hattsma: "Feature Extraction and a
Database Strategy for Video Fingerprinting". 117-128. IN: Shi-Kuo Chang, Zhe
Chen, Sub-Yin Lee (Eds.): Recent Advances in Visual Tnformation Systems, 5th
International Conference, VISUAL 2002 Hsin Chu, Taiwan, March 11-13, 2002,
Proceedings. Lecture Notes in Computer Science 2314 Springer 2002,

According to the present invention, a fingerprint (102} ts generated for each
time point on the basis of a given segment of the multimedia signal (101} at or near
the specific time point.

In this way, a given fingerprint (102) is a trigger marker enabling a very
accurate and very precise location of a given time point of the signal (101) without
using the specific time point but instead using (a segment of ) the signal. Further, this
is enabled without changing the signal. For video fingerprinting the localisation is
typically frame accurate, at least as long as any distortion of the video signal 1s not
o0 severe.

After a fingerprint (102} has been generated it ts stored for later use in a

database, memory, storage and/or the like.

-
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There are several advantages in storing fingerprints (102) for a multimedia
signal (101) in a database 1nstead of the multimedia signal itself. To name a few:
The memory/storage requirements for the database are reduced.

The comparison of fingerprints 15 more efficient than the comparison of the
multimedia signals themselves, as fingerprints are substantially shorter than the
signals.

Searching in a database for a matching fingerprint is more etficient than
searching for a complete multimedia signals, since it involves matching shorter
items.

Searching for a matching fingerprint is more likely to be successful, as small
changes to a multimedia signal (such as encoding in a different format or changing
the bit rate} do not aftect the fingerprint.

Alternatively, if the multimedia content 1s in the form of more than a single
signal, e.¢. a separate audio signal and a separate video signal, the fingerprint(s)
(102) may be generated on the basis of a single of them (audio or video) or on both.

The generated fingerprints (102) stored in the database may then be
distributed to playback devices via the Internet or in a side-channel of a broadcast
channel or via some other chanunel or other means for use during playback according
to the present invention. As other examples of distribution is e.g. physical
distribution on a storage medium or in a non-electronic way, e.g. requiring the user
to enter the fingerprints and actions manually into the playback device.

In a preferred embodiment, a representation of the associated action(s) is
also stored for each fingerprint in the database. These representations are preferably
also sent to the playback devices. In an alternative embodiment, representations are
not stored in the database or used at all when generating the fingerprints. Another
party may then provide the representations to the relevant plavback devices as well
as a relationship between each fingerprint and its associated action(s).

Figure 1b schematically illustrates detection and use of fingerprint(s) as
trigger marker(s) according to the present invention. Shown is a digital or analog
multimedia signal (101) comprising video and/or audio information/content, where

the signal (101} is played back by a suitable playback device. Further shown is a
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fingerprint stream {104} that 1s generated continuously or substantially contimuously
on the basts of the multimedia signal (101). Alternatively, the fingerprint stream
{104) is generated in segments. The fingerprint stream {104) (or segments} is
compared with fingerprints (102) stored in a database. The stored fingerprints (102)
generated as explained in connection with Figure la at a production site. The
database preferably also comprises representations of the one or more associated
actions {105) for each stored fingerprint (102). The stored fingerprints {102} are e g.
recetved via the Internet or in a side-channel of a broadcast channel or via some
other channel or other means from the distribution site. The representations of the
associated action{s) (105) may also be received like this. In an alternative
embodiment, the representations as well as a relationship between each fingerprint
and its associated action(s) (105} are provided by another party.

When a match between a segment of the fingerprint stream (104) and a
given fingerprint {102} in the database is found the representation(s) of the
associated action(s} (105) of that particular fingerprint (102) 1s retrieved and
executed at the appropriate time point (Tn, Trr ). When a match between a segment
of the fingerprint stream (104) and a fingerprint (102) in the database, the
appropriate time point {Ty; Tas1) 15 also determined when the fingerprints (102) have
been generated as explained in connection with Figure 1a. Preferably, the given time
point (Ty; Tre1) 15 determined by letting the segment of the multimedia signal (101)
that the matching fingerprint ortginally has been based on during generation
{according to Figure 1a) ending substantially at the given time point (T, Twr1). In
alternative embodiments, the segment of the multimedia signal (101) may start
substantially at the given time point (Ta, Tu+1), the segment of the multimedia signal
(101) is starting or ending at a predetermined distance before or after the given
trigger time point {Ty; Toe) or the given time point (T, Tuwe1) may be ata
predetermined time point between a start and an end of the segment of the
multimedia signal {101}, The playback device simply needs to be aware of the
relationship between a given fingerprint and the given time point used during

generation.

G
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When a matching fingerprint (102) 1s determined, the associated one or more
actions is also retrieved. The playback device may then execute these actions or
present them to a user £.g. awaiting user confirmation before executing them.

The above-mentioned European patent application 01200505 .4 describes
various matching strategies for matching fingerprints computed for an audio clip
with fingerprints stored in a database.

Further Buropean patent application 01202720.7 describes an efficient
method of matching a fingerprint representing an unknown information signal with
a plurality of fingerprints of identified information signals stored in a database to
identity the unknown signal. This method uses reliability information of the
extracted fingerprint bits. The fingerprint bits are determined by computing features
of an information signal and thresholding said features to obtain the fingerprint bits.
If a feature has a value very close to the threshold, a small change in the signal may
between feature value and threshold 15 used to mark each fingerprint bit as reliable
or unreliable. The reliabilities are subsequently used to improve the actual matching
procedure.

A further advantage of the present tnvention is that if for any reasoun the
broadcast is delayed, the fingerprint matching ensures that the trigger actions still
appear at the correct corresponding moment in the broadcast since the wnvention 13
time-independent but content-dependent.

Figure 2 illustrates a schematic block diagram of a fingerprint generation
device according to the present invention. Shown is fingerprint generation device
(200) comprising a multi-media signal input module (201}, a fingerprinting module
(202), a data base, memory storage and/or the like (203) communicating via a bus
{205} or the like under the control of one or more microprocessors {(not shown}. The
fingerprint generation device (200} may in one embodiment optionally also
comprise a transmitter and receiver (204) for communicating with other systems,
devices, etc. via a wired and/or wireless network e g like the Internet.

The multi-media signal input module (201) receives multimedia content e.g.

in the form of an analog or digital audio and/or video signal and feeds the

10
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multimedia content to the fingerprinting module (202). The fingerprinting module
{202} computes a fingerprint on the basis of the received multi-media content. A
fingerprint may be derived for the entire content or for a part of the content.
Alternatively, several fingerprints ray be derived each from a different part.
According to the present invention, a fingerprint is derived each time that a trigger
action 1s needed, 1.e. for each time point {Ty; Tus1), as explained in connection with
Figure la. A representation of the time point(s) is also supplied to the fingerprinting
module (202).

The fingerprinting module (202) then supplies the computed fingerprini(s) to
the database (203} preferably together with the associated one or more actions for
each fingerprint. As shown in Figure 4, the database (203) comprises fingerprints
FPU,FP2 FPR3, FPA' 'FPS etc. and respective associated actions 'Al, TA2' 'A3,
A4 A2 AT ete.

The database (203) can be organized 1n various ways to optimize query time
and/or data organization. The output of the fingerprinting module (202) should be
taken into account when designing the tables in the database (203). In the
embodiment shown in Figure 4, the database (203) comprises a single table with
entries (records) comprising respective fingerprints and associated (sets) of actions.

Figure 3 illustrates a schematic block diagram of a playback device detecting
and using fingerprints according to the present invention. Shown is a playback
device (300} comprising a multimedia signal receiver (301}, a fingerprint detector
(302}, a display/play circuit (303}, a data base, memory storage and/or the like
(203" communicating via a bus (205} or the like under the contro} of one or more
microprocessors {not shown). The playback device (300) may in one embodiment
optionally also comprise a transmitter and receiver (204) for communicating with
other systems, devices, etc. via a wired and/or wireless network e.g. like the
Internet.

The multimedia signal receiver (301} receives the multimedia signal e.g. in
the torm of an analog or digital audio and/or video signal to be displayed and/or
played e g. from a broadcasting cable, antenna, satellite dish, etc. arrangement {not

shown}. The received multimedia signal is ted to the fingerprint detector (302} that
11
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derives a fingerprint stream or segrments thereof and determines if there are any
matches with fingerprints stored in the database as explained in connection with
Figure 1b. If a match is found then a representation of the associated action(s} is
also retrieved. The appropriate time point for the associated action(s) 1s given by the
matching fingerprint as described above.

The recetved multimedia signal is displayed and/or played by the a
display/play circuit (303} and at the appropriate time point(s} the associated
action{s) 15 executed or presented to a user e.g. awaiting user confirmation before
executing the action{s).

Preferably, the data layout of the database (203"} corresponds to the one
shown in Figure 4.

The playback device {300} may also comprise a buffer mechanism (not
shown} for buffering a part of the multimedia signal before displaying/playing it.

Figure 4 illustrates one example of tables/records according to the present
invention. Shown is a table comprising fingerprints (102) 'FP1', 'FP2', 'FP3', FP4,
FP3', etc. and respective associated actions {1053 'A1, 'A2°, TA3', 'A4’ 'A2) AT, etc.
One or more actions (105) are stored for each fingerprint (102). A given fingerprint
{102} 18 only stored in the table once.

In the claims, any reference signs placed between parentheses shall not be
constructed as limniting the claim. The word "comprising” does not exclude the
presence of elements or steps other than those listed in a claim. The word "a" or
"an" preceding an element does not exclude the presence of a plurality of such
elements.

The invention can be implemented by means of hardware comprising several
distinct elements, and by means of a suitably programmed computer. In the device
claim enumerating several means, several of these means can be embodied by one
and the same item of hardware. The mere fact that certain measures are recited in
mutually different dependent claims does not indicate that a combination of these

measures cannot be used to advantage.
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ABSTRACT

A device is configured to perform a method that detects a trigger marker for
an action corresponding to a segment of a multimedia signal. A fingerprint is
generated based on the segment of the multimedia signal at a trigger time point. The
generated fingerprint is stored in a database and communicated to the device.
During playback of the multimedia signal, fingerprints of segments of the
multimedia signal are generated and matched against fingerprints in the database.
When a match is found, one or more assoctated actions for the segment are retrieved
by the device. The trigger time point may be determined as a time point near or at
the segment of the multimedia signal with the matched fingerprint. In this way,
trigger markers for actions may be enabled without modifying the multimedia

signal,
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A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
to the Internaticnal Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.S.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations geverning inspection of
records for this purpose, and any other relevant (i.e,, GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.5.C.
122(b) or issuance of a patent pursuant to 35 US.C. 151. Further, a record may be disclesed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned cr in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential viclation of law or regulation.

IPR2020-00216

EFS Web 22.12 Gracenote EX2008 Page 36




4 DECLARATION {37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET {37 CFR 1.76)

Title ¢
brwantion METHOD AND DEVICE FOR GEHERATING AND DETECTIMNG & FINGERPRINT FUNCTIONING 43 4 TRIGGER MARKER

M A RMULTIREDIA ‘*? $AL

&s the balow named Inventor, | hersby declars that:

This declaration

is dicected to: d The attached spplivation, o

n o PUT internationa spelication v

The sbove-identified appiication was

gzl nvanis

i belisve that !

{ hershy
by fine or

Patitioner/appiicant s cautioned (o avold submitting
may contribute 1 identity thafl. Personal infaamatian

rambers {ouher than a check or ¢ T eard auithorizatic
by the USPTO to support @ pet &.
to the USPTO pelitioners 3
submitting them to the

tert 3

pn

a4

]
puilic after publication n {unbass
the applicatinn) or issuance of a patent. Furthermars, §

puhlic i the agpiicatinn is s'aferea\c gt \ 3 pulidizhed ap
authorization forms PTR-I02R submitied for payment purpe:
puhiichy svadable

LEGAL NAME OF INVENTDR

fvenion Job

grature;

Mol An appiication data sheet (FT
Lise an addittonal P

8 Foree for each

.&iﬁx ndf:a, & 2XRLB-1450

PRt
WARaLASS

IPR2020-00216
Gracenote EX2008 Page 37



ET {37 CFR 1.78}

! =
Z
= ,
M z
e’ 5
z g
2
= 2
&
<Lk 7

DECLARATION {37 {FR 1.83} FOR UTILITY OR DESIGN APPLICATION USING AN

IPR2020-00216

Gracenote EX2008 Page 38



o
ke

2 %
5 7 %
pe 4%
. . hi o
Y & E
- & Z
X o 1

R
o
!
)

3]

? SR g

T FRCTIONIN

“
7 5
r ] ¥
115 B g
AR § w
GeEl B g
5 73 g %
%% 8.8 § £ i
b i £ .
= 4 B o
e 2
Py b
: o r
> mm = i
oS bt i3 Z %
b x i % p

Y
T

w0

P FOR UTHITY OR DEMIGH APPLICATION USING AN

F OF

&

WORN

Yo,

<5
fr
& = ) e
£ i % g
= > 2 g
oA o < E
[ i Pt v oz
E e EX
Pt B pe7] p h Z
P M..R..mc“ k Jriot ped] J
8 a k L . D o
1 mm 5
: A ;
<2l 2y :
P %
%5
o @ ;

?
i
4
e
a o
ety o ;
: il % ot i, ) g
8 o R o L
o - i 4 o
oo T2 2
3% ar & & 4%
. 7l 3 %z om
% = 4 L
i m s B W :
. o 4 £ix
fd P % e 2 i
« & 3 - %
= % 7 & iz
a5 ra l = w
war £ 2 ZE PEiREELEE 17 P

IPR2020-00216

Gracenote EX2008 Page 39



Amended PTOAIADT (0612}
Approved for tse through G120 14, OMB 0651-0032
WS, Fatent and Trademark Qftice; UG, DERPARTMENT OF COMMERGE
Undar the Paperwork Reduction Act 'of 1995, no persons are required «© respond 1o a collection of information uniess it displays & valid OMB contrat numbaer.

DECLARATION {37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.78)

Title of
Invention METHOD AND DEVACE FOR GENERATING AND DETECTING A FINGERPRINT FUNCTIOMING AS A TRIGGER MARKER
IN A MULTIMEDIA SIGNAL

As the below named inventor, | hereby declare that:

This declarstion
is directed to: {1 The attached application, or

5_?} United States application ar PCT international application number 14/151,875
filed on January 10,2014 .

The above-identified application was made or authorized to be made by me.
| believe that | am the original inventor or an original joint inventor of 2 claimed invention it the application.

I hereby acknowledge that any willful false statemient made in this declaration is punishable under 18 1.5.€. 1001
by fine or imprisonment of not more than {5} years, or both.

WARNING:

Petitioner/applicant is cationed to aveid submitting personal information in documents filed in a patent application that
may contribute to {dentity theft. Persanal information such as social security numbers, bank account numbers, or creditcard §
numbers {ather than a check or credit card authorization form PTO-2038 subimitted for payment purposes) is never required
by the USPTD to suppart a petition or an application. If this type of personal information is included in documents submitted
to the USPTO petitionars/applicants should consider redacting such personal information from the documents before
submitting thern to the USPTD. Petitioner/applicant is advised that the record of a patent application is available to the
public after publization of the application {unless 3 non-publication request in compliance with 37 CFR 1.213{s} is made in
the appiication) or issuance of a patent. Furthermare, the record from an abandoned application may afsa be available to the
public if the application is referenced in a published application or an issuad patent (sée 37 CFR 1.14). Checks and credit card

authorization forms PTG-2038 submitted for payment purpeses are not retained in the application file and therefore are not
publicly available.

LEGAL NAME OF INVENTOR

Inventor: David K. Roberts Date {Optional):

Signature;

Nate: An application data sheet [PTG/SB/14 or equivalent), including naming the antire inventive entity, must accompany this form,
Use an additional PTO/AIA/C1 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63, The informating s reg
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Blexandria, VA 22313-1450

¥ you riged assintence in completing the lofm, call 1-600:-PTO-8198 and salec! opition 2,

2167052453

IPR2020-00216
Gracenote EX2008 Page 40



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
(Attorney Docket No. 17-374-US-CONS)

Applicant: Gracenote, Inc.

Examiner: TBD

Pat. App. No.: TBD

Group Art Unit: TBD

)
)
)
)
Filed: January 31,2019 )
) Confirmation No.: TBD
Title: Method and Device for Generating And )
Detecting A Fingerprint Functioning As )
A Trigger Marker In A Multimedia Signal )

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

GENERAL DEPOSIT ACCOUNT AUTHORIZATION

In this or any related application filed pursuant to 37 CFR. § 1.53, for the entire
pendency thereof, and with respect to Deposit Account No. 13-2490, the Commissioner is
hereby generally authorized:

(a) under 37 C.FR. § 1.25(b), subject to the provisions of 37 C.F.R. § 1.311(b), to
charge all fees set forthin 37 CF.R. §§ 1.16 to 1.18; and
(b) under 37 C.F.R. § 1.136(a)(3) to treat any future reply requiring an extension
of time as incorporating a request therefor, and specifically authorized to charge any fee
that may be due in connection with such a request for extension of time.
Respectfully submitted,

MCDONNELL BOEHNEN
HULBERT & BERGHOFF LLP

Date: January 31, 2019 By: /Jason S. Kray/
Jason S. Kray
Reg. No. 66,926

McDONNELL BOEHNEN
HULBERT & BERGHOFF LLP
300 SOUTH WACKER DRIVE

TELEPHONE (312) 915,001 IPR2020-00216
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Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.
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( Not for submission under 37 CFR 1.9%)

Application Number

Filing Date

P019-01-31

First Named Inventor

Job Cornelis Qostveen et al.

Art Unit

TBD

Examiner Name

TBD

Aftorney Docket Number

17-374-US-CON8
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e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
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1 H785815 P004-08-31 Serret-Avila et al.
2 (959865 P005-11-1 Malczyk et al.
3 185201 PO07-02-27 Rhoads et al.
4 444353 P008-10-28 [Chen et al.
5 5020000 P011-09-13 Dostveen et al.
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number

Filing Date

2019-01-31

First Named Inventor

Job Cornelis Oostveen et al.

Art Unit

TBD

Examiner Name
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Aftorney Docket Number
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9 0479831 P016-05-25 Dostveen et al.
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11 10045054 P018-08-07 Dostveen et al.

If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
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Initial Number Code'| Date of cited Document )
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1 20020028000 A1l P002-03-07 Conwell et al.
2 20020032864 A1l P002-03-14 Rhoads et al.
3 20020033844 A1l P002-03-21 | evy et al.
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Examiner Name TBD
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22 0060015855 Al P006-01-19 Kumamoto
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1 FP 1054335 A2 EP A2 2000-11-22 (Grossi et al.
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13 1).S. Patent Application No. 10/564,297, Response filed 08-10-2009 to Restriction Requirement mailed 07-10-2009, 4
hages.

14 1).S. Patent Application No. 10/564,297, Restriction Requirement mailed 07-10-2009, 6 pages.

15 1).S. Patent Application No. 13/220,267, Non-Final Office Action mailed 03-20-2013, 12 pages.

16 1).S. Patent Application No. 13/220,267, Notice of Allowance mailed 10-11-2013, 9 pages.

17 1).S. Patent Application No. 13/220,267, Preliminary Amendment filed 09-01-2011, 11 pages.
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21 1).S. Patent Application No. 14/151,879, Notice of Allowance mailed 03-06-2015, 8 pages.

22 1).S. Patent Application No. 14/151,879, Preliminary Amendment filed 09-03-2014, 11 pages.

1).S. Patent Application No. 14/151,879, Response filed 01-12-2015 to Non-Final Office Action mailed 10-10-2014, 18
hages.

23

24 1J.S. Patent Application No. 14/659,044, Non-Final Office Action mailed 11-03-2015, 8 pages.

25 1).S. Patent Application No. 14/569,044, Notice of Allowance mailed 03-30-2016, 7 pages.

26 1).S. Patent Application No. 14/569,044, Preliminary Amendment filed 03-23-20135, 8 pages.

1J.S. Patent Application No. 14/659,044, Response filed 03-03-2016 to Non-Final Office Action mailed 11-03-2015, 14
hages.

27

28 1).S. Patent Application No. 15/164,605, Notice of Allowance mailed 09-14-2016, 13 pages.

29 1).S. Patent Application No. 15/164,605, Preliminary Amendment filed 05-27-2016, 9 pages.
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32 Furopean Patent Application No. 047444963, Office Action mailed 03-09-2006, 2 pages.

33 Furopean Patent Application No. 047444963, Office Action mailed 06-04-2007, 1 page.

34 Furopean Patent Application No. 047444963, Office Action mailed 12-21-2006, 2 pages.

35 Furopean Patent Application No. 04744496.3, Response filed 01-12-2009 to Examination Report mailed 08-04-2008,
116 pages.

36 Furopean Patent Application No. 04744496.3, Response filed 07-30-2007 to Office Action mailed 12-21-2006, 3
bages.

37 International Patent Application No. PCT/IB2004/051128, International Preliminary Report on Patentability mailed
D1-16-2006, f pages.

38 |Intemational Patent Application No. PCT/IB2004/051128, International Search Report mailed 11-10-2004, 3 pages.

39 |Intemational Patent Application No. PCT/IB2004/051128, Written Opinion mailed 11-10-2004, 6 pages.

40 Japan Patent Application No. 2006-518477, Office Action mailed 05-25-2010, with English Translation of Claims, 5
bages.

41 ALATTAR, Adnan M., "Bridging Printed Media and the Intemet Via Digimarc's Watermarking Technology," 5 pages.
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First Named Inventor | Job Cornelis Qostveen et al.
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43 EN KATE, W., "trigg&link - A New Dimension in Television Program Making," Lecture Notes in Computer Science
997, Multimedia Applications, Services and Techniques -- ECMAST '97, (1997), pages 51-65.

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible.  Applicant is to place a check mark here if
English language translation is attached.
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Application Number

Filing Date 2019-01-31

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Job Cornelis Qostveen et al.

.. Art Unit TBD
( Not for submission under 37 CFR 1.9%)

Examiner Name TBD

Aftorney Docket Number 17-374-US-CONS

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection({s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e){(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature fJason S. Kray/ Date (YYYY-MM-DD) 2019-01-31
Name/Print Jason S. Kray Registration Number 66,926

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Doc Code: PA.
Document Description: Power of Attorney

PTO/AIA/82A (07-13)

Approved for use through 11/30/2014. OMB 0651-0051

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE

REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is

directed, the Power of Attorney will not be recognized in the application.

Application Number TBD

Filing Date January 31, 2019

First Named Inventor Job Cornelis Oostveen

Title Method and Device for Generating and Detecting a Fingerprint Functioning
as a Trigger Marker in a Multimedia Signal

Art Unit TBD

Examiner Name TBD

Attorney Docket Number |17-374-US-CONS8

SIGNATURE of Applicant or Patent Practitioner

Signature /Jason S. Kray/

Date (Optional)

January 31, 2019

Name Jason S. Kray

Registration
Number

66,926

Title (if Applicantis a | Patent Practitioner
juristic entity)

Applicant Name (if Applicant is a juristic entity) G race n Ote I n C
y .

more than one applicant, use multiple forms.

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If

/ *Total of 2 forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Dog Code: PA..

0 o PTCHAIABIR (07-13)

Decument Description. Power of Attorney Approved for use through 14/30/2014. OMB 05510051

1.8 Patent and Trademark Office; US, DEPARTMENT OF COMMERCE
a e

Uinder the Paperwork Reduction Act of 1888, no persons are required fo respond to a coflection of information uriess it displays a valid OME control rumber

POWER GF ATTORNEY BY APPLECANT

| hersby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or
the boxes below.

Application Number Filing Date

{Note: The hoxes above may be left blank if information Is provided on form PTOVAIA/B2A)

Fhersby appoint the Patent Practitioner{s) associated with the following Customer Number as mylour attorney{s) or agent(s), and
o transact all business in the United States Patent and Trademark Ofnwe connec.ed therew th for *he appiscatson referenced in
the sttached transmittal letter (form PTO/AIABZA) or identified above:

OR 138404

{“:] { hereby appoint Practitioner(s) named in the altached list {forrn PTO/AIAB2C) as myfour atiorney(s) or agent(s), and to transast
' i business in the United States Patent and Trademark Office connactad therawith for the patent application referenced in the
&ttaci"e'i transmittal letter form PTO/AIA/BZA) or identified above. (Note: Complete form PTC/AIA/R2C.)

Pﬁéase recognize or changs the correspondence address for the application identified in the attached transmittal
lstter or the boxes ghove to;

. The address associated with the above-mentioned Customer Number
OR

E::I Tre address associated with Customer Numbern:
OR

ISR,

Firm or
indivigual Nams

Address

City B Zip |

Country

Teloghone . A N S —

| am the Agplicant (i the Applicant is a juristic entity, list the Applicant name In the box}:

Gracenote, Inc.

!& l Inventor or Jeint Inventor (title not required below)

Legal Representative of a Deceased or Legsally Incapaciiated Inventor {titie not required below)
. Assignee or Parson to Whom the Inventor is Under an Clligation to Assign {provide signer's title if seplicant is a juristic entity)
[:}_ Ferson Whe Otherwise Shews Sufficient Proprietary Interest (e g @ pet'tion u“der 37 CFR 1. 46‘0\-’”’\ was granted in the

n‘-

SIGNATURE of Applicant for Patent
The undersigned (whose title sﬁurpi:ed ﬂeiow) is fmﬁqm dito act on behalf of the applicant {a. g where the spplicant Is & ju uristic antity),

Signature . S \ga\\ o e i Date {Optional) !
Name 1 Saivador Karottii
Title Vice President

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33, See 37 CFR 1.4 for signature reguiremenis
and cer cert---catsons if more d*aa cne gpelicart, use muf*sg 1 forms.

E}F’Qtai of forms are submilted,

Tﬁ\e soliestion p¥inforration is required b RS SCEETE R 'I‘m'és«fd i SRR 1] OfF retaln @ hevatit by the public which is o fl e fard iy e

USPTO fo process) an appiication. ' Confidertiality gc-ve-'ned by 35 U.R.C.122 and 37 OFR 1.1 and 1.14. This collection is estimated to take 3 minutes to Somplete,”

including gathering, preparing, and submitting the completed upp! icaticn -nr‘n to the USPTO. Time will vary depending upon the individual case. Any commants on the amount
time you require to complets this form andfor suggestions for regucing this burden, should be sant to the Chief Information QOificer, ULS, Patent and Trademark Office, U.S.

Department of Commeerce, 2.0, Box 1450, Alexandiia, VA 22313-1480. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADEPESS SEND TO: Commissionar
for Patenis, P,O. Box MSG Alexandria, V& 223181450,

if you need assistance in complisting the form, call 1-800-PTQ-8798 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSJIND CLAIMS
16/264,134 01/31/2019 1720 17-374-US-CON8
CONFIRMATION NO. 4451
139404 FILING RECEIPT
McDonnell Boehnen Hulbert & Berghoff LLP/Gracenote
N o ek D e 0 00 0 A A

Chicago, IL 60606
Date Mailed: 02/19/2019

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Job Cornelis Oostveen, Haren, NETHERLANDS;
Warner Rudolph Theophile Ten Kate, Eindhoven, NETHERLANDS;
Adrianus Johannes Maria Denissen, Eindhoven, NETHERLANDS;
David K. Roberts, Cheddar, UNITED KINGDOM,;

Applicant(s)
Gracenote, Inc., Emeryville, CA;

Power of Attorney: The patent practitioners associated with Customer Number 139404

Domestic Priority data as claimed by applicant
This application is a CON of 16/018,022 06/25/2018
which is a CON of 15/622,024 06/13/2017 PAT 10045054
which is a CON of 15/273,185 09/22/2016 PAT 9712853
which is a CON of 15/164,605 05/25/2016 PAT 9479831
which is a CON of 14/659,044 03/16/2015 PAT 9407962
which is a CON of 14/151,879 01/10/2014 PAT 9066114
which is a CON of 13/220,267 08/29/2011 PAT 8660267
which is a CON of 10/564,297 01/10/2006 PAT 8020000
which is a 371 of PCT/IB2004/051128 07/05/2004

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
EUROPEAN PATENT OFFICE (EPO) 03102116.5 07/11/2003 No Access Code Provided

Permission to Access Application via Priority Document Exchange: Yes
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Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 02/19/2019

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/264,134

Projected Publication Date: To Be Determined - pending completion of Missing Parts
Non-Publication Request: No

Early Publication Request: No
Title

Method and Device for Generating and Detecting a Fingerprint Functioning as a Trigger Marker in a
Multimedia Signal

Preliminary Class

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the

section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
page 2 of 4
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patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/264,134 01/31/2019 Job Cornelis Qostveen 17-374-US-CON8
CONFIRMATION NO. 4451
139404 FORMALITIES LETTER
McDonnell Boehnen Hulbert & Berghoff LLP/Gracenote
300 South Wacker Drive, Suite 3100 IR O AR
000000106013636

Chicago, IL 60606
Date Mailed: 02/19/2019

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)
Filing Date Granted

ltems Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied
by the extension fee under the provisions of 37 CFR 1.136(a).

+ The specification does not include at least one claim.
A complete specification as prescribed by 35 U.S.C. 112 is required.
Applicant must submit at least one claim. If more than 3 independent claims, more than 20 total claims, and/or
a multiple dependent claim are submitted, excess claims fees are required at the time of submission of such
claims (see 37 CFR 1.16(h)-(j)).
+ Surcharge as set forth in 37 CFR 1.16(f) must be submitted.
The surcharge is due for any one of:
« late submission of the basic filing fee, search fee, or examination fee,
+ late submission of inventor's oath or declaration,
« filing an application that does not contain at least one claim on filing, or
+ submission of an application filed by reference to a previously filed application.

SUMMARY OF FEES DUE:

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized
below. No entity status discount is in effect. If applicant is qualified for small entity status, a written assertion of
small entity status must be submitted to establish small entity status. (See 37 CFR 1.27). If applicant is qualified
for micro entity status, an acceptable Certification of Micro Entity Status must be submitted to establish micro
entity status. (See 37 CFR 1.29 and forms PTO/SB/15A and 15B.)

+ $ 160 surcharge.

+ $( 0) previous unapplied payment amount.

+$ 160 TOTAL FEE BALANCE DUE.
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Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice".
https:/sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http.//www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/mabebe/
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/264,134
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 300
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 660
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 760
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 0 minus 20= OR |« 100 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 0 minus 3 = x 460 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1720
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.

IPR2020-00216
Gracenote EX2008 Page 62




IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
(Attorney Docket No. 17-374-US-CONS)

Applicant: Gracenote, Inc.

Examiner: TBD

Pat. App. No.: 16/264,134

Group Art Unit: 2435

Confirmation No.: 4451
Title: Method and Device for Generating and
Detecting a Fingerprint Functioning as

)

)

)

)

Filed: January 31, 2019 )
)

)

)

a Trigger Marker in a Multimedia Signal )

Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

RESPONSE TO NOTICE OF MISSING PARTS
OF NONPROVISIONAL APPLICATION DATED FEBRUARY 19, 2019

This paper is being submitted in reply to the notice of missing parts of nonprovisional
application dated February 19, 2019. Applicant hereby requests a three-month extension,
extending the time to respond to July 19, 2019 and, thus, this response is timely. The
Commissioner is authorized to deduct the extension fees from Deposit Account No. 13-2490,
Order No. 17-374-US-CONS. Applicant requests that the Examiner enter the following remarks
into the record for this application.

Amendments to the claims begin on page 2.

Remarks begin on page 8.

Applicant authorizes the office to charge any underpayment or credit any overpayment to
Deposit Account No. 13-2490 and to treat any filing in this matter that requires an extension of

time as incorporating a request for the extension.
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Electronic Patent Application Fee Transmittal

Application Number:

16264134

Filing Date:

31-Jan-2019

Title of Invention:

Method and Device for Generating and Detecting a Fingerprint Functioning
as a Trigger Marker in a Multimedia Signal

First Named Inventor/Applicant Name:

Job Cornelis Oostveen

Filer:

Jason S. Kray

Attorney Docket Number:

17-374-US-CON8

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
Pages:
Claims:
CLAIMS IN EXCESS OF 20 1202 2 100 200
Miscellaneous-Filing:
LATE FILING FEE FOR OATH OR DECLARATION 1051 1 160 160

Petition:

Patent-Appeals-and-Interference:
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Amendments to the Claims

1. (New) A system comprising:
a memory that stores instructions; and
one or more processors configured by the instructions to perform operations comprising:
deriving fingerprints from respective segments of multimedia content while the
multimedia content is being played by a multimedia playback device;
comparing the derived fingerprints to one or more reference fingerprints
representing features of the multimedia content, wherein at least one
reference fingerprint of the one or more reference fingerprints is
associated with an action;
determining that one of the derived fingerprints matches the at least one reference
fingerprint; and
in response to determining that the one of the derived fingerprints matches the at
least one reference fingerprint, causing execution of the action associated
with the at least one reference fingerprint,
wherein the action to be executed is associated with a time point indicating when, in the

multimedia content, the action is to be executed.

2. (New) The system of claim 1, wherein each derived fingerprint is a respective

audio fingerprint.

3. (New) The system of claim 1, wherein the multimedia playback device comprises

at least one of a display device or a speaker, and
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wherein playing the multimedia content on the multimedia playback device comprises at
least one of (1) displaying at least some of the multimedia content on the display device or (ii)

playing at least some of the multimedia content via the speaker.

4. (New) The system of claim 3, wherein the operations further comprise playing

the multimedia content on the multimedia playback device.

5. (New) The system of claim 3, wherein the action to be executed comprises at
least one action in the group consisting of
retrieving and displaying additional information on the display device; or

retrieving and playing additional information via the speaker.

6. (New) The system of claim 1, wherein the action to be executed comprises

playing another multimedia content instead of the multimedia content for a period of time.

7. (New) The system of claim 1, wherein the action to be executed comprises

presenting data overlayed on the multimedia content.

8. (New) The system of claim 1, wherein the action to be executed comprises

replacing national content in the multimedia content with local content.

0. (New) The system of claim 1, wherein the action to be executed comprises

executing a control command.
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10.  (New) The system of claim 1, wherein the action to be executed comprises

preparing the multimedia playback device to receive a user input.

11. (New) The system of claim 1, further comprising a receiver, wherein the
operations further comprise:

receiving, by the receiver, the one or more reference fingerprints;

responsive to receiving the one or more reference fingerprints, storing the one or more
reference fingerprints in the memory for comparison with the derived fingerprints;

receiving, by the receiver, for each reference fingerprint of the at least one reference
fingerprint, a representation of the action with which the reference fingerprint is associated; and

responsive to receiving each representation of the action, storing in the memory the

representation in association with the reference fingerprint associated with the representation.

12.  (New) A non-transitory machine-readable storage medium having stored thereon,
program instructions that when executed by a processor of a machine, cause the machine to
perform operations comprising:

determining a trigger fingerprint from a segment of a media stream, wherein the trigger
fingerprint is a representation of features of the segment;

matching the trigger fingerprint to a reference fingerprint, wherein the reference
fingerprint is stored in a database of reference fingerprints and is associated with a reference
action, and wherein the reference action is associated with a time point indicating when, in the

media stream, the reference action is to be performed; and
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responsive to matching the trigger fingerprint to the reference fingerprint, causing

execution of the reference action at the time point.

13. (New) The non-transitory machine-readable storage medium of claim 12,

wherein the trigger fingerprint is an audio fingerprint.

14. (New) The non-transitory machine-readable storage medium of claim 12,
wherein causing the execution of the reference action at the time point comprises playing, using
at least one of a display device or a speaker, a second media stream in place of the media stream

at the time point.

15. (New) The non-transitory machine-readable storage medium of claim 12,
wherein causing the execution of the reference action at the time point comprises presenting,

using a display device, data overlayed on multimedia content of the media stream.

16. (New) The non-transitory machine-readable storage medium of claim 12,
wherein the operations further comprise:

before determining the trigger fingerprint, receiving a plurality of reference fingerprints
that include the reference fingerprint matched with the trigger fingerprint;

storing, in a memory, the received plurality of reference fingerprints for comparison with
the trigger fingerprint;

receiving for the reference fingerprint matched with the trigger fingerprint, a

representation of one or more actions with which the reference fingerprint is associated; and
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responsive to receiving the representation of the one or more actions, storing in the

memory the representation in association with the reference fingerprint.

17. (New) A method comprising:

deriving fingerprints from respective segments of multimedia content while the
multimedia content is being played by a multimedia playback device;

comparing the derived fingerprints to one or more reference fingerprints representing
features of the multimedia content, wherein at least one reference fingerprint of the one or more
reference fingerprints is associated with an action;

determining that one of the derived fingerprints matches the at least one reference
fingerprint; and

in response to determining that the one of the derived fingerprints matches the at least
one reference fingerprint, causing execution of the action associated with the at least one
reference fingerprint,

wherein the action to be executed is associated with a time point indicating when, in the

multimedia content, the action is to be executed.

18. (New) The method of claim 17, wherein each derived fingerprint is a respective

audio fingerprint.

19.  (New) The method of claim 17, wherein the multimedia playback device

comprises at least one of a display device or a speaker, and
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wherein playing the multimedia content on the multimedia playback device comprises at
least one of (1) displaying at least some of the multimedia content on the display device or (ii)

playing at least some of the multimedia content via the speaker.

20.  (New) The method of claim 19, further comprising playing the multimedia

content on the multimedia playback device.

21.  (New) The method of claim 19, wherein the action to be executed comprises

retrieving and displaying additional information on the display device.

22, (New) The method of claim 19, wherein the action to be executed comprises

retrieving and playing additional information via the speaker.
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Method and device for generating and detecting a fingerprint functioning as a trigger marker

in a multimedia signal

The invention relates to a method, and a corresponding device, of detecting
trigger instants/information in a multimedia signal. The invention also relates to a method,
and a corresponding device, of associating trigger information with a multimedia signal.
Further, the invention relates to a computer readable medium having stored thereon
instructions for causing one or more processing units to execute the method according to the

invention.

A current trend is to enhance passive television viewing and/or music listening
on a given playback device by creating more interactive programs and/or listening
experiences or by “connecting” external actions to a piece of video and/or audio content. As
onc simple cxample, a commercial can be cnhanced by embedding a URL to a web site with
further information, where the URL can be extracted and retrieved by the playback device. In
order to facilitate such a function it is necessary to enable a reliable detection of time points
in a television program, a movic, a music picce, ctc. where such additional information is
relevant.

Examples of situations where such additional information is useful or
intcresting in conncction with a broadcast program arc:

- trigg&link: (see e.g. W. ten Kate et.al. “trigg&link — A new dimension in television
program making”, Lecture Notes in computer Science, vol. 1242, pp51-65, Springer,
1997) trigg&link allows intcractivity in tclevision programs. In addition to thc normal
program, additional information concerning specific segments of the program is
available to the viewer through a different distribution channel. At the start of a given
segment that is associated with an enhancement (additional information) an icon is
displayed, alerting the viewer that additional information may be viewed on his TV.
For instance, at the appearance of an actor in a movie, some biographic data of the

actor may be made available. In the user terminal (e.g. a set top box, etc.) the icons
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are overlayed on the video at the relevant time instants, thereby requiring these
instants to have been indicated in the video stream.

- Local Insertion: During a national broadcast, specific parts of the program may be
replaced by a regional program in some regions. For instance, some advertisements
may be replaced by advertisements for local shops, or, in a news show some regions
may have their local weather forecast rather than the national one. The national
program producer can indicate which segments are suitable for such local insertion.
At the local redistribution site (e.g. at the cable head-end), the indicated segments
may be replaced by local content.

In both of the above situations, it is necessary to mark or associate specific
time instants in the video stream at which additional information should be available. At
these time instants the receiver should be triggered to perform or provide some kind of
action. This may bc donc by such mcchanisms as DSM-CC in MPEG/DVB. Howcvecr, this
requires the broadcaster’s cooperation to insert these triggers thereby making an
enhancement service provider dependent on the broadcaster.

One previously known way of performing time marking in a video stream is
e.g. using fields of the MPEG transport stream structure that can be used to hold the marking
information.

Another previously known way is using a blanking interval. In analog
distribution, the marking information can be embedded in the vertical blanking interval or in
the inactive video lines.

Both of thc above known ways nced the cooperation of all actors in the
broadcast chain to make sure that the marking information is not destroyed before the signal
arrives at its destination. For instance, in case of the MPEG solution, a re-multiplexing
opcration could casily removc information that is writtcn in the uscr data ficlds in the strcam.
Moreover, every decoding and successive re-encoding step would certainly not retain this
information. In case of the use of the vertical blanking for carrying the trigger information,
the situation is cven morce difficult, as actors in the broadcast chain might writc other
information at the same position (the vertical blanking is used for many things and there is no
uniform agreement about the control over usage of the blanking interval). Also, standards
converters (like PAL-NTSC) and other equipment in the broadcast chain may not retain all
information in the vertical blanking interval.

Yet another way is using watermarking. A watermark may be embedded in the

video frames at the relevant time instants. The Philips Watercast System is, among others,
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being sold for this purpose. A disadvantage of watermarking is the fact that it necessarily

changes the video/audio.

It is an object of the invention to provide a method and corresponding device
of relating one or more trigger actions with a multimedia signal and corresponding method
and device for detecting one or more trigger actions in a multimedia signal that solves the
above-mentioned problems. A further object is to provide this in a simple and efficient way.
Another object is to enable simple, reliable and accurate localisation of a given part of a
multimedia signal. A further object is to enable detection of trigger actions without
modifying the multimedia signal.

This is achieved by a method (and corresponding device) of relating one or
morg trigger actions with a multimedia signal, the mcthod comprising the steps of

- providing at least one trigger time point and for each trigger time point providing at
least one representation of least one associated trigger action, where each trigger time
point indicates a time point of the multimedia signal for which the at lcast one
associated trigger action is to be available during playback of the multimedia signal,
and

- for cach given trigger time point deriving a fingerprint on the basis of a scgment of
the multimedia signal, where the segment of the multimedia signal is unambiguously
related with the given trigger time point,

- and by a mcthod (and corrcsponding dcvice) of dctecting onc or more trigger actions
in a multimedia signal, the method comprising the steps of’:

- gencrating a fingerprint stream on the basis of the multimedia signal,

- comparing a scgment of the fingerprint strcam with onc or more fingerprints
stored in a second database in order to determine if a match exists or not between
the segment and a fingerprint in the second database, the second database further
comprising for cach storcd fingerprint at lcast onc representation of at lcast onc
associated action, and

- if a match exists retrieving the at least one representation of the at least one
associated action associated with the matching fingerprint.

In this way, a simple and efficient way of handling time markers in a
multimedia signal for given actions is obtained. A fingerprint thereby serves as a trigger of a

particular action, event, etc. associated with a particular point in time of the multimedia
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signal. Further, this is enabled without the multimedia signal needing to be modified.
Additionally, the time marking detection is time independent as it is dependent on the
specific content of the multimedia signal only thereby avoiding problems if a multimedia
signal being a television program or the like is delayed.

A fingerprint of a multimedia object/content/signal is a representation of
perceptual features of the object/content/signal part in question. Such fingerprints are
sometimes also known as “(robust) hashes”. More specifically, a fingerprint of a piece of
audio or video is an identifier which is computed over that piece of audio or video and which
does not change even if the content involved is subsequently transcoded, filtered or otherwise
modified.

Preferably, the derived fingerprint is an audio and/or video fingerprint.
Alternatively, animations and/or streaming text, ctc. is used as a source for creating a
fingcrprint.

Advantageous embodiments of the methods and devices according to the
present invention are defined in the sub-claims.

Further, the invention also relates to a computer readable medium having
stored thereon instructions for causing one or more processing units to execute the method

according to the present invention.

Figure 1a schematically illustrates generation of fingerprint(s) used as trigger
marker(s) according to thc prcsent invention.

Figure 1b schematically illustrates detection and use of fingerprint(s) as trigger
marker(s) according to the present invention.

Figurc 2 illustratcs a schematic block diagram of a fingerprint gencration
device according to the present invention;

Figure 3 illustrates a schematic block diagram of a playback device detecting
and using fingcrprints according to the prescent invention;

Figure 4 illustrates one example of tables/records according to the present

invention.

Figure 1a schematically illustrates generation of fingerprint(s) used as trigger

marker(s) according to the present invention.
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Shown is a digital or analog multimedia signal (101) comprising video and/or
audio information/content, where one or more ‘trigger” actions (forth denoted actions) is to
be associated/related with the multimedia signal (101) at certain given ‘trigger’ time points
(forth denoted time points). The one or more actions associated with each time point is to be
available, i.c. triggered, at that given particular time point (Ty; Thv1) during playback on a
playback device. The notation ‘(T Tar1)’ for a given time point signifies that the time point
may be either the shown time point T, or the shown time point Ty+1 or in general any suitable
(not shown) time point of the signal (101). The associated actions of multiple time points
may be the same, different and/or a mix thercof.

The action(s) to be presented/triggered at a given time point may e.g. comprise
retrieving and displaying additional information on a display (e.g. presenting biography data
for an actor being shown by the multimedia signal, presenting a sclectable URL to a web site
containing additional information, ctc.), rctricving and playing additional information viaa
speaker, playing another multimedia signal instead of said multimedia signal (101) for a
predetermined or variable period of time (e.g. a local weather forecast, a local commercial,
etc.) and/or the like. Other examples of action(s) are ¢.g. stopping/pausing, ¢.g. temporarily,
display/play, executing other control commands, and/or preparing the system for user
input(s), ¢.g. once the trigger action is executed the system waits (for some time) for a
specific action of the uscr. If the trigger action was not cxccuted, the uscr input will not have
any influence. For example, in interactive games the user may only submit his answer after
the trigger action has fired/been executed.

For cach timc point (Tn; Tx+1) a fingerprint (102) is gencrated on the basis of a
part, segment, etc. (forth denoted segment) of the multimedia signal (101), where the
segment of the multimedia signal (101) is unambiguously related with the given time point
(Ta; Tan). Preferably, the scgment of the multimedia signal (101) is unambiguously rclatcd
with the given time point (Ty; Tx+1) by letting the segment of the multimedia signal (101)
ending substantially at the given time point (T,; Tp). In alternative embodiments, the
scgment of the multimedia signal (101) may start substantially at thc given time point (Th;
Tan ), the segment of the multimedia signal (101) is starting or ending at a predetermined
distance before or after the given trigger time point (Ty; Tsi1), or the given time point (Ty;
Tw1) may be at a predetermined time point between a start and an end of the segment of the
multimedia signal (101).

The size of the fingerprints and/or the segments may both be of a

predetermined fixed size or alternatively of a variable size.
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One method for computing a robust fingerprint is described in European patent
application 01200505.4, although of course any method for computing a robust fingerprint
can be used.

European patent application 01200505.4 describes a method that generates
robust fingerprints for multimedia content such as, for example, audio clips, where the audio
clip is divided in successive (preferably overlapping) time intervals. For each time interval,
the frequency spectrum is divided in bands. A robust property of each band (e.g. energy) is
computed and represented by a respective fingerprint bit.

Multimedia content is thus represented by a fingerprint comprising a
concatenation of binary values, one for each time interval. The fingerprint does not need to
be computed over the whole multimedia content, but can be computed when a portion of a
certain length has been received. There can thus be plural fingerprints for one multimedia
content, depending on which portion is used to compute the fingerprint over.

Further, video fingerprinting algorithms are known, e.g. from the following
disclosure: Job Oostveen, Ton Kalker, Jaap Haitsma: “Feature Extraction and a Database
Strategy for Video Fingerprinting”. 117-128. IN: Shi-Kuo Chang, Zhe Chen, Suh-Yin Lee
(Eds.): Recent Advances in Visual Information Systems, Sth International Conference,
VISUAL 2002 Hsin Chu, Taiwan, March 11-13, 2002, Proceedings. Lecture Notes in
Computer Scicnce 2314 Springer 2002.

According to the present invention, a fingerprint (102) is generated for each
time point on the basis of a given segment of the multimedia signal (101) at or near the
specific time point.

In this way, a given fingerprint (102) is a trigger marker enabling a very
accurate and very precise location of a given time point of the signal (101) without using the
spccific time point but instcad using (a scgment of) the signal. Furthcr, this is cnabled
without changing the signal. For video fingerprinting the localisation is typically frame
accurate, at least as long as any distortion of the video signal is not too severe.

After a fingerprint (102) has been gencrated it is stored for later usc in a
database, memory, storage and/or the like.

There are several advantages in storing fingerprints (102) for a multimedia
signal (101) in a database instead of the multimedia signal itself. To name a few:

The memory/storage requirements for the database are reduced.
The comparison of fingerprints is more efficient than the comparison of the

multimedia signals themselves, as fingerprints are substantially shorter than the signals.
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Searching in a database for a matching fingerprint is more efficient than
searching for a complete multimedia signals, since it involves matching shorter items.

Searching for a matching fingerprint is more likely to be successful, as small
changes to a multimedia signal (such as encoding in a different format or changing the bit
rate) do not affect the fingerprint.

Alternatively, if the multimedia content is in the form of more than a single
signal, e.g. a separate audio signal and a separate video signal, the fingerprint(s) (102) may
be generated on the basis of a single of them (audio or video) or on both.

The generated fingerprints (102) stored in the database may then be distributed
to playback devices via the Internet or in a side-channel of a broadcast channel or via some
other channel or other means for use during playback according to the present invention. As
other examples of distribution is ¢.g. physical distribution on a storage medium or in a non-
clectronic way, c.g. requiring the uscr to cnter the fingerprints and actions manually into the
playback device.

In a preferred embodiment, a representation of the associated action(s) is also
stored for each fingerprint in the database. These representations are preferably also sent to
the playback devices. In an alternative embodiment, representations are not stored in the
database or used at all when generating the fingerprints. Another party may then provide the
rcpresentations to the relevant playback devices as well as a relationship between cach
fingerprint and its associated action(s).

Figure 1b schematically illustrates detection and use of fingerprint(s) as trigger
markcer(s) according to the present invention. Shown is a digital or analog multimedia signal
(101) comprising video and/or audio information/content, where the signal (101) is played
back by a suitable playback device. Further shown is a fingerprint stream (104) that is
gencrated continuously or substantially continuously on the basis of thc multimedia signal
(101). Alternatively, the fingerprint stream (104) is generated in segments. The fingerprint
stream (104) (or segments) is compared with fingerprints (102) stored in a database. The
storcd fingerprints (102) gencrated as cxplaincd in connection with Figurc 1a at a production
site. The database preferably also comprises representations of the one or more associated
actions (105) for each stored fingerprint (102). The stored fingerprints (102) are e.g. received
via the Internet or in a side-channel of a broadcast channel or via some other channel or other
means from the distribution site. The representations of the associated action(s) (105) may

also be received like this. In an alternative embodiment, the representations as well as a
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relationship between each fingerprint and its associated action(s) (105) are provided by
another party.

When a match between a segment of the fingerprint stream (104) and a given
fingerprint (102) in the database is found the representation(s) of the associated action(s)
(105) of that particular fingerprint (102) is retrieved and executed at the appropriate time
point (Ty; Tat1). When a match between a segment of the fingerprint stream (104) and a
fingerprint (102) in the database, the appropriate time point (Ty; Tn+1) is also determined
when the fingerprints (102) have been generated as explained in connection with Figure 1a.
Preferably, the given time point (Ty; Tn) is determined by letting the segment of the
multimedia signal (101) that the matching fingerprint originally has been based on during
generation (according to Figure 1a) ending substantially at the given time point (T,; Tpi1). In
alternative embodiments, the segment of the multimedia signal (101) may start substantially
at the given time point (Ta; Tat1), the scgment of the multimedia signal (101) is starting or
ending at a predetermined distance before or after the given trigger time point (T,; Tnr) or
the given time point (T,; Ty1) may be at a predetermined time point between a start and an
end of the segment of the multimedia signal (101). The playback device simply needs to be
aware of the relationship between a given fingerprint and the given time point used during
generation.

When a matching fingerprint (102) is determined, the associated onc or morc
actions is also retrieved. The playback device may then execute these actions or present them
to a user e.g. awaiting user confirmation before executing them.

The above-mentioncd Europcan patent application 01200505.4 describes
various matching strategies for matching fingerprints computed for an audio clip with
fingerprints stored in a database.

Further Europcan patent application 01202720.7 describes an cfficient method
of matching a fingerprint representing an unknown information signal with a plurality of
fingerprints of identified information signals stored in a database to identify the unknown
signal. This mcthod uscs rcliability information of the cxtracted fingerprint bits. The
fingerprint bits are determined by computing features of an information signal and
thresholding said features to obtain the fingerprint bits. If a featare has a value very close to
the threshold, a small change in the signal may lead to a fingerprint bit with opposite value.
The absolute value of the difference between feature value and threshold is used to mark each
fingerprint bit as reliable or unreliable. The reliabilities are subsequently used to improve the

actual matching procedure.
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A further advantage of the present invention is that if for any reason the
broadcast is delayed, the fingerprint matching ensures that the trigger actions still appear at
the correct corresponding moment in the broadcast since the invention is time-independent
but content-dependent.

Figure 2 illustrates a schematic block diagram of a fingerprint generation
device according to the present invention. Shown is fingerprint generation device (200)
comprising a multi-media signal input module (201), a fingerprinting module (202), a data
base, memory storage and/or the like (203) communicating via a bus (205) or the like under
the control of one or more microprocessors (not shown). The fingerprint generation device
(200) may in one embodiment optionally also comprise a transmitter and receiver (204) for
communicating with other systems, devices, etc. via a wired and/or wireless network e.g. like
the Internet.

The multi-media signal input modulc (201) reccives multimedia content ¢.g. in
the form of an analog or digital audio and/or video signal and feeds the multimedia content to
the fingerprinting module (202). The fingerprinting module (202) computes a fingerprint on
the basis of the received multi-media content. A fingerprint may be derived for the entire
content or for a part of the content. Alternatively, several fingerprints may be derived each
from a different part. According to the present invention, a fingerprint is derived each time
that a trigger action is needed, i.c. for cach time point (Ty; Thnt1), as cxplained in connection
with Figure la. A representation of the time point(s) is also supplied to the fingerprinting
module (202).

The fingcrprinting modulc (202) then supplics the computed fingerprint(s) to
the database (203) preferably together with the associated one or more actions for each
fingerprint. As shown in Figure 4, the database (203) comprises fingerprints ‘FP1°, ‘FP2’,
‘FP3’, ‘FP4’°, ‘FP5’, ctc. and respective associated actions ‘Al°, “A2°, ‘A3, ‘A47°, ‘A2, A1’
etc.

The database (203) can be organized in various ways to optimize query time
and/or data organization. Thc output of the fingcrprinting modulc (202) should be taken into
account when designing the tables in the database (203). In the embodiment shown in Figure
4, the database (203) comprises a single table with entries (records) comprising respective
fingerprints and associated (sets) of actions.

Figure 3 illustrates a schematic block diagram of a playback device detecting
and using fingerprints according to the present invention. Shown is a playback device (300)

comprising a multimedia signal receiver (301), a fingerprint detector (302), a display/play
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circuit {303), a data base, memory storage and/or the like (203”) communicating via a bus
(205) or the like under the control of one or more microprocessors (not shown). The playback
device (300) may in one embodiment optionally also comprise a transmitter and receiver
(204) for communicating with other systems, devices, ctc. via a wired and/or wireless
network e.g. like the Internet.

The multimedia signal receiver (301) receives the multimedia signal e.g. in the
form of an analog or digital audio and/or video signal to be displayed and/or played e.g. from
a broadcasting cable, antenna, satellite dish, etc. arrangement (not shown). The received
multimedia signal is fed to the fingerprint detector (302) that derives a fingerprint stream or
segments therecof and determines if there are any matches with fingerprints stored in the
database as explained in connection with Figure 1b. If a match is found then a representation
of the associated action(s) is also retrieved. The appropriate time point for the associated
action(s) is given by the matching fingerprint as described above.

The received multimedia signal is displayed and/or played by the a
display/play circuit (303) and at the appropriate time point(s) the associated action(s) is
executed or presented to a user e.g. awaiting user confirmation before executing the action(s).

Preferably, the data layout of the database (203”) corresponds to the one
shown in Figure 4.

The playback dcvice (300) may also comprisc a buffcr mechanism (not
shown) for buffering a part of the multimedia signal before displaying/playing it.

Figure 4 illustrates one example of tables/records according to the present
invention. Shown is a table comprising fingerprints (102) ‘FP1°, ‘FP2°, ‘FP3’, ‘FP4’, ‘FP5’,
etc. and respective associated actions (105) ‘A1°, ‘A2, ‘A3, ‘A4’°, ‘A2, A1’, etc. One or
more actions (105) are stored for each fingerprint (102). A given fingerprint (102) is only
storcd in the tablc once.

In the claims, any reference signs placed between parentheses shall not be
constructed as limiting the claim. The word "comprising” does not exclude the presence of
clements or steps other than thosc listed in a claim. The word "a" or "an" prcceding an
element does not exclude the presence of a plurality of such elements.

The invention can be implemented by means of hardware comprising several
distinct elements, and by means of a suitably programmed computer. In the device claim
cnumerating several means, several of these means can be embodied by one and the same

item of hardware. The mere fact that certain measures are recited in mutually different
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dependent claims does not indicate that a combination of these measures cannot be used to

advantage.
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CLAIMS:

1. A method of relating one or more trigger actions with a multimedia signal
(101), the method comprising the steps of
- providing at least on¢ trigger time point (Ty; Tn+1) and for cach trigger time point (Thy;
Tr1) providing at least one representation of least one associated trigger action {105),
where each trigger time point (Ty; Thi) indicates a time point of the multimedia
signal (101) for which the at least one associated trigger action is to be available
during playback of the multimedia signal (101), and
- for each given trigger time point (Ty; Tyi1) deriving a fingerprint (102) on the basis of
a segment of the multimedia signal (101), where the segment of the multimedia signal

(101) is unambiguously related with the given trigger time point (Ty; Tn).

2. A method according to claim 1, characterized in that the method farther
comprises for each obtained trigger time point (Ty; T,+1), storing the derived fingerprint (102)
and the at least one representation of the at least one associated trigger action (105) in a first
database (203).

3. A method according to claims 1, 2, characterized in that the one or more
derived fingerprints (102) and/or the at least one representation of at least one associated
trigger action (105) for the multimedia signal (101) is transmitted to a playback-device (300)
via the Internet or in a side-channel of a broadcast channel or via some other channel or

mecans.

4, A method according to claims 1 to 3, characterized in that the segment of the
multimedia signal (101) is unambiguously related with the given trigger time point (Tp; Tyi1)
according to:
- the segment of the multimedia signal (101) ending substantially at the given trigger
time point (Ty; Tht1),
- the scgment of the multimcedia signal (101) starting substantially at the given trigger
time point (Tp; Tot1),
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- the segment of the multimedia signal (101) starting or ending at a predetermined
distance before or after the given trigger time point (Tx; Tn+1), or
- the given trigger time point (Ty; Tx1) being at a predetermined time point between a

start and an end of the segment of the multimedia signal (101).

5. A method of detecting one or more trigger actions in a multimedia signal
(101), the method comprising the steps of:

- generating a fingerprint stream (104) on the basis of the multimedia signal (101),

- comparing a segment of the fingerprint stream (104) with one or more fingerprints
(102) stored in a second database (203°) in order to determine if a match exists or not
between the segment and a fingerprint (102) in the second database (203”), the second
database (203”) further comprising for ecach stored fingerprint (102) at lcast onc
representation of at Icast onc associated action (105), and

- if a match exists retrieving the at least one representation of the at least one associated

action (105) associated with the matching fingerprint (102).

6. A method according to claim 5, characterized in that said method further
comprises the step of: executing the at least one associated action (105) associated with the

matching fingerprint (102) at an appropriate trigger time point (Tn; Tn+i).

7. A method according to claim 6, characterized in that the appropriate trigger
time point (Ty; Tat1) is given by an unambiguously rclation with a scgment of a multimedia

signal (101) used during generation of the matching fingerprint (102).

8. A mcthod according to claims 1 to 4 or claims 5 to 7, charactcrized in that said

multimedia signal (101) is an audio signal, a video signal or a combined audio/video signal.

9. A mcthod according to claims 1 to 4 or claims 5 to 8, charactcrized in that said
at least one associated trigger action (105) is selected from the group of:
- retrieving and displaying additional information on a display,
- retrieving and playing additional information via a speaker,
- playing another multimedia signal instead of said multimedia signal (101) for a
predetermined or variable period of time,

- stopping/pausing, e.g. temporarily, display/play,
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- executing other control commands, and/or

- prepairing the system for user inputs.

10. A method according to claims 1 to 4 or claims 5 to 9, characterized in that the
derived fingerprint (102) and/or the fingerprint (102) in the second database (2037) is an
audio and/or video fingerprint (102).

11. A multimedia device (200) for relating one or more trigger actions with a
multimedia signal (101), the device comprising
- means (202; 204) for providing at least one trigger time point (Ts; Tyn+1) and for each
trigger time point (Ty; Ta+1) providing at least one representation of least one
associated trigger action (105), where cach trigger time point (Ty; Thr) indicates a
time point of thc multimedia signal (101) for which thc at lcast onc associated trigger
action is to be available during playback of the multimedia signal (101), and
- a fingerprint generator (202) adapted to for each given trigger time point (Ty; Tye1)
deriving a fingerprint (102) on the basis of a segment of the multimedia signal (101),
where the segment of the multimedia signal (101) is unambiguously related with the
given trigger time point (Tx; Tn1).

12. A device according to claim 11, characterized in that the device further
comprises a first database (203) having stored the derived fingerprint (102) and the at least
onc represcntation of the at Icast onc associated trigger action (105) for cach obtained trigger

time point (Ty; Tna).

13. A device according to claims 11, 12, charactcrized in that the device farther
comprises a transmitter (204) for transmitting the one or more derived fingerprints (102)
and/or the at least one representation of at least one associated trigger action (105) for the
multimcdia signal (101) to a playback-dcvice (300) via the Intcrnet or in a side-channcl of a

broadcast channel or via some other channel or means.

14. A device according to claims 11 to 13, characterized in that the segment of the
multimedia signal (101) is unambiguously related with the given trigger time point (Ty; Tht1)

according to:
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- the segment of the multimedia signal {101) ending substantially at the given trigger
time point (Tu; Tat1),

- the segment of the multimedia signal (101) starting substantially at the given trigger
time point (Ty; Tn1),

- the segment of the multimedia signal (101) starting or ending at a predetermined
distance before or after the given trigger time point (Tx; Tns1), or

- the given trigger time point (Ty; Tr+1) being at a predetermined time point between a

start and an end of the segment of the multimedia signal (101).

15. A audio and/or video playback device (300) for detecting one or more trigger
actions in a multimedia signal (101) comprising:

- means (302) for generating a fingerprint stream (104) on the basis of the multimedia
signal (101),

- means (302) for comparing a segment of the fingerprint stream (104) with one or
more fingerprints (102) stored in a second database (203°) in order to determine if a
match exists or not between the segment and a fingerprint (102) in the second
database (203”), the second database (203”) further comprising for each stored
fingerprint (102) at least one representation of at least one associated action (105),
and

- means (302) for, if a match exists, retricving the at lcast one representation of the at

least one associated action (105) associated with the matching fingerprint (102).

16. A evice according to claim 15, characterized in that said device further
comprises: means (303) for executing the at lcast one associated action (105) associated with

thc matching fingcrprint (102) at an appropriatc trigger time point (Tn; T ).

17. A device according to claim 16, characterized in that the appropriate trigger
time point (Ty; Tat1) is given by an unambiguously rclation with a scgment of a multimedia

signal (101) used during generation of the matching fingerprint (102).

18. A device according to claims 11 to 14 or claims 15 to 17, characterized in that
said multimedia signal (101) is an audio signal, a video signal or a combined audio/video

signal.
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19. A device according to claims 11 to 14 or claims 15 to 18, characterized in that
said at least one associated trigger action (105) is selected from the group of:

- retrieving and displaying additional information on a display,

retrieving and playing additional information via a speaker,

- playing another multimedia signal instead of said multimedia signal (101) for a
predetermined or variable period of time,

- stopping/pausing, e.g. temporarily, display/play,

- executing other control commands, and/or

- prepairing the system for user inputs.

20. A device according to claims 11 to 14 or claims 15 to 19, characterized in that
the derived fingerprint (102) and/or the fingerprint (102) in the second database (203”) is an
audio and/or vidco fingerprint (102).

21. A computer readable medium having stored thereon instructions for causing
one or more processing units to execute the method according to any one of claims 1 to 4 or

any one of claims 5 to 10.
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ABSTRACT:

This invention relates to a device and a method of relating one or more trigger
actions with a multimedia signal and corresponding method and device for detecting one or
more trigger actions in a multimedia signal. One fingerprint is generated on the basis of a
segment of the multimedia signal at each trigger time point. The generated fingerprint(s) is
stored in a database and communicated to playback devices. During playback fingerprints of
the multimedia signal are generated and matched against fingerprints in the database. When a
match is found, associated trigger actions is retrieved. The trigger time point is determined as
a time point near or at a segment of the multimedia signal that caused a fingerprint to match.

In this way, a simple and reliable way of detecting trigger markers for trigger

actions is enabled without modifying the multimedia signal.

Figure 1b
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Date: September 5, 2019 By: /Jason S. Kray/
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DATE MAILED: 10/16/2019
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
16/264,134 01/31/2019 Job Cornelis Qostveen 17-374-US-CONS 4451

TITLE OF INVENTION: Method and Device for Generating and Detecting a Fingerprint Functioning as a Trigger Marker in a Multimedia Signal

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 01/16/2020

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

139404 7590 10/16/2019 Certificate of Mailing or Transmission
McDonnell Boehnen Hulbert & BCI’ghOff LLP/Gracenote I hereby certify that this Fee(s) Transmittal is being deposited with the United
. . States Postal Service with sufficient postage for first class mail in an envelope
300 South Wacker Drive, Suite 3100 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Chicago, IL 60606 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.

(Typed or printed name)

(Signature)

(Date)

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

16/264,134 01/31/2019 Job Cornelis Oostveen 17-374-US-CONS 4451

TITLE OF INVENTION: Method and Device for Generating and Detecting a Fingerprint Functioning as a Trigger Marker in a Multimedia Signal

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 01/16/2020
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
SCHWARTZ, DARREN B 2435 726-027000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [ Missue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/264,134 01/31/2019 Job Cornelis Oostveen 17-374-US-CON8 4451
| EXAMINER |
139404 7590 10/16/2019
McDonnell Boehnen Hulbert & Berghoff LLP/Gracenote SCHWARTZ, DARREN B
300 South Wacker Drive, Suite 3100
Chicago, IL 60606 | ART UNIT PAPERNUMBER |

2435

DATE MAILED: 10/16/2019

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a FedéBl&Zi%Z&iﬁ@ﬁﬂ@
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Application No. Applicant(s)
; . 16/264,134 Oostveen et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
DARREN B SCHWARTZ 2435 No

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4} This communication is responsive to filings 31 Jan 2019 and 16 July 2019.

[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1-22 . As aresult of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4 M} Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:
a) MAIl by (JSome  *c) [J None of the:
1. Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.[¥) Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 1-31-19 9-5-19.

3.0 Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material .
4. Interview Summary (PTO-413),
Paper No./Mail Date. 20190828.

/DARREN B SCHWARTZ/
Primary Examiner, Art Unit 2435

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20191005
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Application/Control Number: 16/264,134 Page 2
Art Unit: 2435

Notice of Pre-AlA or AlA Status
The present application is being examined under the pre-AlIA first to invent provisions.
Claims 1-22 are presented for examination.
Terminal Disclaimer

The terminal disclaimer filed on 05 September 2019 disclaiming the terminal portion of any
patent granted on this application which would extend beyond the expiration date of 8020000,
8660267, 9066114, 9407962, 9479831, 9712853, 10045054 & 10250916 has been reviewed and is
accepted. The terminal disclaimer has been recorded.

Allowable Subject Matter

Claims 1-22 are allowed.

The Examiner notes at the time of examination, the instant claims are statutory in view of the
2019 Revised Patent Subject Matter Eligibility Guidance; see also Federal Register 07 Jan 2019, Vol. 84,
No. 4.

The claims are directed to novel and non-obvious methods, devices and computer readable
medium for detecting trigger instants/information in a multimedia signal where, at least, in responss to
detarmining that one of derived fingerprints matches at least one reference fingerprink, causing
execution of an action associated with the atlsast one reference fingarpring, wherein the action to be
executed is associated with a time point indicating when, in the multimedia content, the action is to be
executed.

Conclusion

Any inquiry concerning this communication or earlier communications from the examiner

should be directed to DARREN B SCHWARTZ whose telephone number is (571)270-3850. The examiner

can normally be reached on 9am-7pm EST, Monday-Thursday, 9am-5pm EST, Friday.

IPR2020-00216
Gracenote EX2008 Page 126



Application/Control Number: 16/264,134 Page 3
Art Unit: 2435

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Joseph P Hirl can be reached on (571)272-3685. The fax phone number for the organization where this
application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent Application
Information Retrieval (PAIR) system. Status information for published applications may be obtained
from either Private PAIR or Public PAIR. Status information for unpublished applications is available
through Private PAIR only. For more information about the PAIR system, see http://pair-
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer
Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR

CANADA) or 571-272-1000.

/DARREN B SCHWARTZ/
Primary Examiner, Art Unit 2435

IPR2020-00216
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Application No. Applicant(s)

. - . 16/264,134 Oostveen et al.
Examiner-Initiated Interview Summary
Examiner Art Unit AlA (FITF) Status
DARREN B SCHWARTZ 2435 No

All participants (applicant, applicant’s representative, PTO personnel):

(1) DARREN B. SCHWARTZ. (3) .
(2) Mr. Jason Kray. (4) .

Date of Interview: 28 August 2019.

Type: Telephonic [ Video Conference
(J Personal [copy given to: [ applicant (J applicant's representative]

Exhibit shown or demonstration conducted: ([ Yes No.
If Yes, brief description:

Issues Discussed [J101 J112 [O102 [3103 Others

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: 1-22.
Identification of prior art discussed: none.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a reference

or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

See Continuation Sheet.

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the general
thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the general results or
outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

J Attachment

/DARREN B SCHWARTZ/
Primary Examiner, Art Unit 2435

U.S. Patent and Trademark Office
PTOL-413B (Rev. 8/11/2010) Interview Summary Paper No. 20191005

IPR2020-00216
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Continuation Sheet (PTOL-413B) Application No. 16/264,134

Continuation of Substance of Interview including description of the general nature of what was agreed
to if an agreement was reached, or any other comments: This document memorializes a series of
interviews between the Examiner and Applicant's Representative initiated by the Examiner; the
Examiner indicated that an updated search of the art was conducted. The Examiner indicated the only
issues were directed to non-statutory double patenting in view of the parent cases and the filing of a
Terminal Disclaimer (TD) would obviate these issues and place the case in condition for allowance;
Applicant's Representative acknowledged the Examiner's findings and indicated Applicant would be
consulted. In a subsequent correspondence initiated by Applicant's Representative, it was agreed that
a TD would be filed; the Examiner indicated that upon approval of the TD, the claims would be in
condition for allowance.

IPR2020-00216
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 16/264,134 Oostveen et al.
H““H““ HH“H “H“‘ . o
DARREN B SCHWARTZ 2435
CPC - Searched*
Symbol Date Examiner
H04N21/23418 HO4N21/23109 HO4N21/4394 H04N21/8133 HO4N21/ DS
433 HO4N21/8126 HO4N21/435 H04N21/44008 HO4N21/4586 HO4N21/ | 10/05/2019
6587 HOAN19/467
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of the

search.

Search Notes

Search Notes Date Examiner
CPC search (H04N21/23418 H04N21/23109 H04N21/4394 HO4N21/ DS
8133 HO4N21/433 H04N21/8126 HO4N21/435 HO4AN21/44008 HO4AN21/ | 10/05/2019
4586 HO4N21/6587 H04N19/467) with keywords (see search history)
keywords search (see search history) 10/05/2019 DS
NPL search (see search history) 10/05/2019 DS
Ir_1ventor, Assignment, Double Patenting, Interference search (see search 10/05/2019 DS
history)
Reviewed FAMILY applications 10/05/2019 DS
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol

keywords search in East (USPAT, US-PGPUB) (see

search history) 10/05/2019 DS
/DARREN B SCHWARTZ/
Primary Examiner, Art Unit 2435

U.S. Patent and Trademark Office [PRZ0Z28-0t5 e 20191005

Page 1 of 2
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Application/Control No. Applicant(s)/Patent Under Reexamination
Search Notes 16/264,134 Oostveen et al.
H““H““ HH“” “H“‘ . e
DARREN B SCHWARTZ 2435

/DARREN B SCHWARTZ/
Primary Examiner, Art Unit 2435

U.S. Patent and Trademark Office Page 2 of 2 [PRZ0Z28-0t5 e 20191005
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Index of Claims

Application/Control No.

Applicant(s)/Patent Under Reexamination

16/264,134 Oostveen et al.
H“m “ H“ ““W ‘ ““ . o
DARREN B SCHWARTZ 2435
v | Rejected - | Cancelled N | Non-Elected A Appeal
= Allowed = | Restricted | | Interference o Objected
CLAIMS
(] Claims renumbered in the same order as presented by applicant [J CcPA T.D. (J R1.47
CLAIM DATE

Final Original | 10/05/2019

1 1 =

2 2 =

3 3 =

4 4 =

5 5 =

6 6 =

7 7 =

8 8 =

9 9 =

10 10 =

11 11 =

12 12 =

13 13 =

14 14 =

15 15 =

16 16 =

17 17 =

18 18 =

19 19 =

20 20 =

21 21 =

22 22 =

U.S. Patent and Trademark Office

Page 1 of 1

Part of Paper No.: 20191005

IPR2020-00216
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |¢64 134 Oostveen ot al.
H “ “H“ Examiner Art Unit
DARREN B SCHWARTZ 2435
CPC
Symbol Type Version
HO4N F 2013:01:01
HO4N | 2013-01-01
HO4N | 2013-01-01
HO4N | 2013:01:01
HO4N | 2013401501
HO4N | 2013:01:01
HO4N | 2013-01-01
HO4N | 2013-01-01
HO4N | 2013-01-01
HO4N | 2013-01-01
HO4N | 2014=11:01
CPC Combination Sets
Symbol Type Set Ranking Version

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 22
/DARREN B SCHWARTZ/ 05 October 2019 . . -
Primary Examiner, Art Unit 2435 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1b
U.S. Patent and Trademark Office Part of Paper No.: 20191005
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reaot to the server action ... Thus, an attacker may still occasionally affect connections requested
by real clients. Page 4. 60 Advanoed Communications and Multimedia Security ...

v OY  Ciedby 54  Relaisd aticles Al 13 vesions  $

Seu e eiec:tromf‘ conmerce of muitimedsa contents over open networks

martél - 2000 . o
SHECHEIA RN

. One may think of a fingerprint asa seriaI number (ie something identifying ... similar to the ¢ symbol
that appears on books. The main difference between watermarks and fingerprints is the following ...
all buyers, but in a fingerprinting scheme such mark depends on the buyer's ...

v Y Ciedbyi Related articies Al Sversions  $

giomstric auther;tacatson for 1D cards with hoiogram watermarks

PO Maaei A e RG] o) ‘\‘ <y
LG Fami, A Mayerhoafern, M Franko, ~ L of Multimadia L 2088 -

. such cards are a photograph and a signature of the owner, sometimes even the fingerprint of
the . Security and Watermarking of Multimedia Contents IV, Edward J. Delp Ill, Ping Wah Wong,
Editors ... a time interval between the pen-up action and the start of the writing action, so that ...

Y Y Ciedby4l Pelated articles  All 2 versions 9%
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W|th |ntegrat|ng faoe and fingerprints [6], fingerprints faoe and speeoh [71, faoe fingerprint and
hand . involved do not support continuous and user-friendly authentication (as fingerprints and
hand ... SimiIarIy to the keystroke dynamics based features, the action time and tempo ...

Yr BY Ciedby? Related articies Al 3 versions ¥
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Context awareness and adapiatii}ﬂ i mobiie learning
YROWang - 7 g o0 On 88 L., 2004 -
.viaa Iogon system, or through spemal devices like smart cards or fingerprint readers ... context
and spatial interface are needed in order to present different multimedia learning mformatlon

at ... can infer additional information, lead to a more extensive situation, and issue an action ...
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Knowledge basad fmgerprmt image enhanmment
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. We introduced human knowledge about fingerprints into the enhancement process in the form

of rules and simulate what an ... Action: Connect C and D in the binary image ... 4. Experimental results

The images we used for experiment were captured using a fingerprint scanner ...
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Applications of gene arrays in environmerntal toxicology: fingerprints of gene reguistion
associated with cadmium ohiurade banzo (a8} pyrene and trachiomethyiane
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Applioations'of Gene Arrays in EnV|ronmentaI Toxmology Fingerprints of Gene Regulation
Assooiated with Cadmium ... varying doses of CdCI2, BaP, and TCE clearly indi- cate a unique
fingerprint of gene ... to quiokly categorize chemi- cals and assign a mode of toxic action but also ...

Y BY  Cied by 194 Relsted aticlss Al 13 versions 9

On time-dependernt waveiat denaising
B Vidakovie, OB Lo TOVaR - RS Transact e

. We emphasize that shrinkage and denoising are two related but not |dent|oaI actions. The former
is performed in the wavelet domain with wavelet coefficients as arguments ... Fig. 2(a) shows
time-dependent thresholding in action ... (a) (b) (c) Fig. 4. (a) Original fingerprint image ...
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No action 1 706 0 137 S’egmentation 1 661 0 121 Segmentation 1 497 0 087 and filtering ... in the
post processed image set, which displays the real minutiae distribution in fingerprints .. Furthermore,
the algorithms eliminate minutiae located in noisy inner fingerprint image regions ...
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RNA fingerprinting displays UVB-speaific disruption of transcoriptional controt in humarn
nteianucyteb
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i W, i QU7 - AADR
RNA Fingerprinting Displays UVB -specific Disruption of Transoriptional Control in ... The DNA from
RAP PCR fingerprints was transferred to nylon membranes (Duralon-UV; Stratagene) by capillary
action overnight in a 20X SSC ... Fig. 2 shows a representative RAP-PCR fingerprint ...

YUY Cied iy 38 Related articlss  All 4 versions

Four-dimensional elastic light-scattering fingerprints as preneopiastic markers in the rat
maded of colon oarcinogenesia

.. Light-scattering fingerprinting Thus PCi is a oonvenient means to oharaoterize the light-scattering
fingerprint data ... Figure 6. PCA of light-scattering fingerprints: score of PC1 obtained from ELF
collected for control and AOM-treated distal colon tissues at 2, 5, 6, 12, and 20 weeks ...

v DY Cied by 140 Feisted aticles Al 12 versions

Biometrac tempiate selection: a case etudy in fmgerprmts

. Page 7. Biometrio TempIate Seleotion A Case Study in Fingerprints 341 10 2 10-1 100 101
40 50607080 ... 1,n0.1, pp. 93-113, 2001. 335 [2] X. Jiang and W. Ser, “Online fingerprint template
improvement,” IEEE Trans- actions on PAMI, vol. 24, pp. 1121-1126, August 2002 ...
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Raal-time minutias axtrac:t:on in fingerprint | :maaas

Amangaal, A Juan, JO 7 Fral 8 8oz < 1HRTLIRY
. can be encoded into a sin- gIe byte and the correspondmg actlon for the ... Fingerprint minutiae
are described in a geometrical way, but the postproccssing procedures WhICh remove ... be ap-

preciated the adequateness of the proposed method for real-time fingerprint identification ...
v DY Ciedby 85 Related aticles Al 4 versions %
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High-throughput metabolic fingerprinting of legume silags fermentations via Fourer
transf{)rm infrared &,pﬂctmsr‘apy aﬂd chemumetrac&

Sklp to main content. ASM: Antlmlcroblal Agents and Chemotheraphy Applled and
Environmental Mircobiology; Clinical Microbiology Reviews; Clinical and Vaccine
Immunology; EcoSal Plus; Eukaryotic Cell; Infection and Immunity; ...

P DY Ciedby 77 Related aticies Al 19 versions 99

https://scholar.google.com/scholar?g=fingerprint+action+time+point&hl=en&as_sdt=1%2C47&as_ylo=1 994&as_yhi=2!)€tR2020_002 1 6 2/2

Gracenote EX2008 Page 157



EAST Search History (Prior Art)

Ref Hits Search Query | DBs Defa | Plurals Time Stamp
# ult
Oper
ator
L1 32569 (segment fragment piece partition block) | US-PGPUB; | OR ON 2019/10/05 18:45
with (signature finger$1print$3 hash$3) and | USPAT;
(segment fragment piece partition block) | USOCR;
with (content stream file audio music | FPRS;
multimedia video movie) and (signature | EPO; JPO;
finger$1print$3 hash$3) with (content | DERWENT;
stream file audio music multimedia video | IBM_TDB
movie)
L2 32569 (segment fragment piece partition block) | US-PGPUB; | OR ON 2019/10/05 18:45
with (signature finger$1print$3 hash$3) and | USPAT;
(segment fragment piece partition block) | USOCR;
with (content stream file audio music | FPRS;
multimedia video movie) and (signature | EPO; JPO;
finger$1print$3 hash$3) with (content | DERWENT;
stream file audio music multimedia video | IBM_TDB
movie)
L3 6468 | L2 and (replac$5 substitut$4) with (playback | US-PGPUB; | OR ON 2019/10/05 18:45
play$3 adj "back" content file audio music | USPAT;
multimedia video movie) | USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
L4 1148 L3 and @ad<"20040705" | US-PGPUB; | OR ON 2019/10/05 18:45
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
L5 30 L4 and (first) with (halt$3 paus$3 | US-PGPUB; | OR ON 2019/10/05 18:45
interrupt$3 substitut$4 replac$5) with | USPAT;
(another second different) near3 (segment | USOCR;
fragment piece partition block content | FPRS;
stream file audio music multimedia video | EPO; JPO;
movie) | DERWENT;
IBM_TDB
L6 2474 (instruct$3 code) with (replac$5) with | US-PGPUB; | OR ON 2019/10/05 18:45
(stream$3 playback play$3 adj "back") | USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

10/5/2019 6:52:25 PM
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L7

L8

LS

L10

L11

L12

L13

843

25

189

913

148

481

L6 and @ad<"20040705"

L7 and (segment fragment piece partition
block) with (signature finger$1print$3
hash$3) and (segment fragment piece

partition block) with (content stream file
audio music multimedia video movie)

(instruct$3 code) with (replac$5) with
(stream$3 playback play$3 adj "back™) with
(second another different) near2 (stream$3

playback play$3 adj "back" content stream
file audio music multimedia video movie)

(signature hash$3 finger$1print) with
(replac$5 interrupt$3 substitut$4) with
(stream$3 playback play$3 adj "back™) with
(alert$3 alarm$3 emergenc$4)

(signature hash$3 finger$1print) same
(replac$5 interrupt$3 substitut$4) with
(stream$3 playback play$3 adj "back™)

L11 and @ad<"20040705"

(signature hash$3 finger$1print) with
(authenticat$3 authoriz$5 valid$5
verification verif$5 compar$3 match$3
judg$3 confirm$5) same (replac$s
interrupt$3 substitut$4) with (stream$3
playback play$3 adj "back" "ad" "advert"
advertis$5s)

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

2019/10/05 18:45

2019/10/05 18:45

2019/10/05 18:45

2019/10/05 18:45

2019/10/05 18:45

2019/10/05 18:45

2019/10/05 18:45
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L14

L15

L16

L17

L18

L19

L20

23

171

148

2856

456

80

4344

(signature hash$3 finger$1print) with
(authenticat$3 authoriz$5 valid$5
verification verif$5 compar$3 match$3
judg$3 confirm$5) same (replac$s
interrupt$3 substitut$4) with (stream$3
playback play$3 adj "back") with (second
"next" another different) near2 (stream
media content stream file audio music
multimedia video movie i$1frame frame)

(signature hash$3 finger$1print) with
(authenticat$3 authoriz$5 valid$5
verification verif$5 compar$3 match$3
judg$3 confirm$5) same (replac$s
interrupt$3 substitut$4) with (second "next"
another different) near2 (stream media
content stream file audio music multimedia
video movie i$1frame frame)

L15 not L14

(signature hash$3 finger$1print) with
(authenticat$3 authoriz$5 valid$5
verification verif$5 compar$3 match$3
judg$3 confirm$5) same (replac$s
interrupt$3 substitut$4) with (stream media
content stream file audio music multimedia
video movie i$1frame frame)

L17 and @ad<"20040705"

L18 and (second another different) with
(replac$5 interrupt$3 substitut$4) with
(stream media content stream file audio
music multimedia video movie i$1frame
frame)
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An automated recognition system

{57) An automated recognition system is used to recognise an audio cue, such as a piece of music or ‘jingle',
and to generate useful ancillary data therefrom. The cue identifier 10 has a library 12 storing information about
different audio cues. A received signal is applied to an ADC 20 which samples overlapping windows of about
the expected jingle length eg 2 secs. A frame generator 24 generates for each window a plurality of
overlapping frames which are fed to an FFT processor 26 to estimate the frequency content of the frames. This
data is filtered 28, the logarithm taken 30, and applied to a matrix generator 32. A processor 34 forms a
covariance matrix which is compared with those in the library 12. The system may be used in a network or
transmitter station (Fig. 3} to add a data signal to the signal, or at a receiver (Fig. 4) to control a recorder. The
system can be used with TV rather than radio broadcasting.
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AN AUTOMATED RECOGNITION SYSTEM

This invention relates to an automated recognition system.
In particular the invention relates to an automated
recognition system for recognising that a portion of a
signal matches a known programme cue associated with a
programme of interest contained in the signal and for
generating a data signal containing information about the

programme of interest.

The increasing use of digital technology in the
broadcasting of both television and radio services means
that broadcasters now have the capability to transmit
additional data as well as programme material. This
additional data can be used to provide listeners and
viewers with extra information about the services that
they are receiving. For example, Radio Data System (RDS)
and Digital Audio Broadcasting (DAB) enabled radios can
display the type of programme which is being received. For
example, the programme type may be flagged as a news
programme or travel announcement. In the case of digital
television (DTV), viewers are able to obtain schedule
information about the programmes that are currently being

broadcast and those that are due to be broadcast next.

However, these systems rely on the programme provider
transmitting the appropriate information in a data signal
which is added to the programme signal before it is
broadcast. Control information transmitted by broadcasters
is used to control the display of information on
appropriately adapted receivers. Schedule and programme-
type information which is currently made available by
broadcasters is based purely on the programme schedule and
the time of day. The schedule for a particular day is
entered into a computer which has béén programmed to
generate event flags, leading‘to the generation of a data

signal containing appropriate programme information, at
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the time indicated by the schedule. The known system does
not make any allowance for programmes starting early or
late and is passive rather than reactive. The information
provided is often, therefore, out of date and does not

reflect the actual transmission.

We have appreciated that the service to users would be
improved if the information that was provided was
generated with reference to the actual broadcast signal
rather than a theoretical schedule. We have perceived a
number of ways of generating the real-time programme
signal related information. For example, a newsreader
could press a “news bulletin” switch as they began to read
the news bulletin. An event flag would be generated by
the depression of the switch which could be transmitted
with the programme signal to allow an adapted receiver to
display up to date information. However, this approach
would directly increase the workload of the programme
presenter and there is a marked reluctance by broadcasters
to introduce any system which increases presenter
workload. Another problem with this method is that the
function of the news bulletin switch is not directly
related to the audio of the programme and it would be easy
for the presenter to forget to press the switch.
Furthermore, this type of system would reguire an
investment in additional infrastructure by the broadcast
station to support the switching and routing of the
control signals carrying the event flags around the
broadcast centre from the studios to the transmission

system.

another solution would be place an inaudible code, or
watermark, which the recelver could decode within an audio
cue or jingle preceding a programme. The receiver could
then display the information contained in the watermark.
The problem with this technique is that there is a

conflict between making the watermark inaudible and making
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it robust enough to be detected reliably. Furthermore, a
jingle may come from any one of a variety of sources and
it is not possible to rely on every instance being
watermarked as required. This is especially true in the
case of archive material such as repeat broadcasts of
previously recorded programmes. To overcome this would
require changes in ways of working and would introduce
further production steps. This solution would, therefore,

be unattractive.

It is standard practice for programme makers and
broadcasters to place an audio cue such as a piece of
music or jingle immediately before a particular programme
to alert the user that the particular programme is coming
up next. The user learns to recognise the audio cue and
fo associate it with the particular programme which
usually follows. Audio cueé are therefore distinctive and
easily recognisable from one another by the human ear. We
have appreciated that the audio programme cue could be
used by an automated system to. insert up-to-date
information about the programmes in an audio signal. By
providing an automated system capable of recognising a
programme cue occurring in a signal information about the
programme being broadcast can be automatically generated.
The present invention relates to such an automated
recognition system and overcomes the problems associated
with providing programme information on an inflexible,

schedule basis.

According to the present invention a recognition system
according to claim 1 is provided. The dependent claims

define preferred features of the invention.

The recognition system is automated and preferably uses
the audio signal and stored information on particular

programmes which are to be identified to generate a data

IPR2020-00216
Gracenote EX2008 Page 189



10

15

20

25

30

35

— 4 o

signal. The data signal is generated from the actual
programme signal and, therefore, reflects true information
on the current programme. Preferably the data signal is
added to the audio signal using standard techniques and
the resulting signal broadcast. Receivers adapted to use
information transmitted under that standard will
automatically benefit from up to date information on the
broadcast. Preferably the data signal 1s generated in
accordance with an industry standard such as RDS or DAB.
preferably the identification of the programme from the
programme cue 1s performed by detecting a match between
the frequency content of a portion of the signal with the
frequency content of the programme cue associated with a

given programme of interest.

The recognition system may be used in diverse applications
such as a broadcast audio marking system to allow
broadcasters to generate a data signal containing up—-to-
date information on the programme content of their signal
automatically. The data in the data signal is generated
by reference to the programme signal and is therefore
correct even if the programme is being aired outside 1its
scheduled time. preferably the data signal is generated

in substantially real-time.

The recognition system may also be used in receivers to
display information on a given programme even when the
proadcast signal does not include such information. A
database of information on the gilven programmes and the
programme cues associated with the given programmes may be
created by the user or by a third party and used by the
receiver with the recognition system to display

information on the current programme.

Embodiments of the invention will now be described by way
of example with reference to the accompanying drawings in

which:
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Figure 1 is a block diagram showing an audio recognition

system in accordance with an embodiment of the invention;

Figure 2 is a diagram showing how an audio signal is

processed by the recognition system of figure 1;

Figure 3 is a block diagram of an application of the

recognition system in a network station environment; and

Figure 4 is a block diagram of an application of the

recognition system in a receiver.

The audio recognition system is designed to detect a match
between an input audio signal and one or more known audio
cues stored for recognition purposes. Any method of
characterising a signal which makes it discernable from a
different signal could be used to detect the presence of
an audio cue in an audio signal. For example,
characterisation could be based on acoustical features of
the signal, such as pitch or tempo, or statistical
characterisation, such as correlation. However, 1t 1is not
sufficient to simply compare sample values of the audio
signal with a stored version of the audio cue because
such a system would fail to operate adequately in the
presence of changes in amplitude, the use of audio bit-
rate reduction or sample by sample synchronisation issues
petween the stored audio cue and the detected audio signal

from the programme audio feed.

There has been substantial research activity in the field
of speech recognition. In the presently preferred
embodiment of the invention, recognition of an audio cue
in an audio signal is based on detecting a match between
the frequency content of the audio signal and the
frequency content of the audio cue. A paper titled “A
method for direct audio search with applications to

indexing and retrieval” published in Proceedings ICASSP
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2000 by Johnson and Woodland describes a technique for
searching audio data to find a match in the data for a
given piece of voice audio using a cepstral
parameterisation of the audioc and a covariance based
distance metric. However, we have found that the
technique described is not particularly effective for
recognising a general music based audio cue, such as a
piece of music or jingle marking the peginning or end of a

particular programme.

Tools for measuring the resemblance between audio signals
are also known. US 5,469,529 by Bimbot et al describes a
process for measuring the resemblance between sound
samples using the covariance matrices of a test phase
signal and a learning phase signal. Arithmetic, geometric
and harmonic means of the covariance matrices are
calculated and used to determine sphericity functions from
which it is possible to deduce a resemblance measurement
petween the test and learning phase signals. A preferred
embodiment of the present invention makes use of the
Arithmetic Harmonic Sphericity measurement (AHS) to
determine whether or not there 1is a match between a

portion of the audio signal and a stored audio cue.

The presently preferred audio recognition system will now
be described with reference TO figures 1 and 2. The
recognition system is implemented on a processor or as a
program is a computer. It comprises a signal receiver, a
programme cue identifier and a data signal generator. The
programme Ccue identifier 10 is shown in Figure 1 and
comprises a database, or library, 12 a processor 14 and a
distance measurement processor 16. The database 12 stores
information on the audio cues which the system is required
ro recognise. Rather than store the raw audio cue signal,
the audio cue is pre-processed O determine an individual
determining characteristic, oOr signature. This helps to

minimise the amount real-time data processing performed by
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the recognition system. Preprocessing may be performed by
the recognition system itself or the signature of the
audio cue may be generated by a compatible system and
simply downloaded into the store of the recognition
system. It may use a clean, noise-free version of the
audio cue or an audio cue recorded from a previous
broadcast signal. The audio cue and programme information
may be stored on a CD or minidisc for use by the
recognition system. Information concerning the programme,
such as the programme type, with which the audio cues are

associated is also stored.

The processor 14 processes the signal in a number of steps
which will now be described. The signal on which
information is required is received by the signal receiver

as an input to the recognition system.

Analogue audio signals must be converted to digital data
before further processing. The raw signal is received by
the signal receiver and fed into an analogue to digital
converter (ADC) 20 which samples the audio signal and
outputs the sampled signal to a window generator 22. A

sample rate of 16kHz has been found to work well providing
a reasonable balance between capturing a good proportion
of the frequency information in the signal and keeping the
amount of data to be processed to a minimum. If the
audio signal is digital, sample rate conversion is

required if the sample rate of the digital signal differs

from that used to generate the audio cue signature.

A standard length audio cue is used for the identification
process. The presently preferred embodiment of the
invention uses an audio cue length of 2 seconds. A window
generator 22 segments the sampled audio signal into
windows corresponding in length to the length of the audio

cues to be recognised. The window generator 22 produces
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overlapping windows 42 from the audio signal 40 as shown
in figure 2. There is a trade off between the amount of
overlap between the windows and the amount of processing.
Missing the start of the audio cue may result in failing
to recognise the audio cue. However, moving the window by
a single sample each time results in very high processing
overheads and slow processing time. We have found that a

suitable overlap is one second.

Fach overlapping window 1is then further segmented by the
frame generator 24 to generate a series of overlapping
frames 44 (see figure 2). Each frame is preferably 400
samples long, with the overlap between frames being 160
samples. The overlapping frames are fed to a Fast Fourier
Transform (FFT) processor 26 to estimate the frequency
contents of the frames. The data is then filtered using a
12-band mel-frequency bank filter 28. This generates 12
coefficients corresponding to the energy contained within
each frequency bank of the frame. The logarithms of the
coefficients are calculated by the log processor 30. Next
a frame feature vector 1s generated. The first 12 entries
of the frame feature vector are the 12 log values of the
coefficients. The remaining 6 entries are generated by
taking the difference between the first 6 log values of
current frame and the first 6 log values of the next
frame. These values relate to the low freguency energy
content of the frames. No difference values can be
obtained for the last frame in a given window. The
feature vector for the last frame is therefore only 12
entries long and is discarded before the matrix of feature
vectors is assembled. The feature vectors for each frame
corresponding to a single window are assembled in a matrix
by matrix generator 32 with frame feature vectors forming
the rows of the matrix 50. The matrix 1s processed by the
covariance matrix processor 34 to férm a covariance matrix
52. The covariance matrix 1is unique to the particular

window of data signal and can be compared to the
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covariance matrix of known audio cues to find a match,
thereby identifying the window of data as the audio cue.
The covariance matrix is therefore a suitable signature of
the signal which may be used for recognition purposes.

The covariance matrix of the audio cue is determined in a
similar manner except that windowing of the audio cue is
not required. The covariance matrix 1s stored as the

signature of the audioc cue.

In practice, the covariance matrix estimated for a window
of data from the audio signal and the covariance matrix of
the audio cue may differ slightly. A method of measuring
how much the covariance matrices differ is therefore
required. Once the difference has been quantified, a
threshold is applied to the measurement and if the
measurement is below the threshold a match is detected
between the window of audioc signal and the audio cue.
vVarious distance measures could be used. The presently
preferred measurement is the arithmetic harmonic
sphericity measure which is described in US 5,469,529 and
a paper “Text-free Speaker Recognition using an Arithmetic
Harmonic Sphericity Measure” by F. Bimbot and L. Mathan
published in Proc. Eurospeech 1993 pp 165-172.

The arithmetic and harmonic mean values of the eigenvalues
of the covariance matrix of the window of audio signal is
compared with those of the covariance matrices of the
known audio cues. When the values differ by less than a
threshold value a match is detected between the audio
signal and the audio cue and a data signal is generated by
the data signal generator of the recognition system which
can be used by an ancillary system to indicate information
concerning the audio signal. The data signal includes the
information on the programme associated with the matching
audio cue stored in the database. The data signal is

generated in accordance with the RDS standard.
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The recognition system of the present invention could be
put to a number of different uses. For example, figure 3
shows an application of the recognition system in a
broadcast radio environment 60. The audio signal
generated by a network or station is continuously analysed
by comparing it to any number of audic cues oxr Jjingles
corresponding to given programmes. Information on the
given programmes and on the corresponding audio cues is
stored in the template database 12. A data signal
containing information on the given programme 1S generated
when an audio cue associated with the given programme 1is

detected.

The audio signal is fed directly to the transmission
system 62 and also to the input of the recognition system
which looks for a match with audio cues stored in the
template database 12. When a match is detected,
appropriate event flags are generated and a data signal
incorporating programme associated data (PAD) 1s sent to
+the transmission system. The PAD is added to the audio
signal in accordance with the particular standard, eg RDS3,
peing used and the combined signal transmitted. For
example, 1f the audio cue corresponds to that played at
the start of a traffic announcement, a traffic
announcement flag is generated 68 and the PAD sent to the
+ransmission system 62 in the data signal includes a
Traffic Programme Identification Code. Receivers capable
of detecting PAD signals may use the data signal to
display additional information or provide additional
functionality to the user, such as changing channel to
listen to a traffic announcement being broadcast on

another channel.

The recognition system may also be used to generate
scheduling information 66 such as a start flag for a
particular programme by detecting from the audio signal a

portion of signal corresponding to the audio cue of that
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particular programme. Once a start flag has been
generated, an end flag could be generated on the repeated
occurrence of the audio cue or on the occurrence of a
second, play-out, audio cue. Once the recognition systemn
has detected a match between a portion of the audio signal
and a stored audio cue it could generate a Programme-Type
(PTY) data flag 64 allowing programme type data stored by
the system to be included in the data signal and broadcast
in a combined data and programme signal. Event flags
could also be used to update the now and next schedule
information for an electronic programme guide (EPG) and to
indicate artist and title information as a dynamic label
which could be used by a Digital Audio Broadcasting (DAB)
receiver to display to the user the artist and title of

the song currently playing on that channel.

The recognition system may also be used to allow stations
to perform trail auditing by determining if and when
certain programmes (including advertisements or news
pbulletins) are broadcast. Studio operators may be obliged
by the station to play particular advertisements Or news
bulletins at a given time or at a regular freguency.
However, operators may choose not to comply or simply
forget to play the programmes. By including suitable
audio cues in the template database 12 the recognition
system may be used to detect if and when a particular
programme 1is played. By generating a suitable event flag
2 trail auditor 70 monitoring the event flags can be made
to maintain a database showing when the particular
programmes were played. The station manager could then
use the database to assess whether or not the studio
operator is fulfilling his obligations to play the

programmes and to take corrective action if necessary.

The recognition system may also be used to allow automated
recording of selected programmes. Frequently stations

have Internet sites which contain, amongst other things,
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information extracted from the programmes, such as news
bulletins, that they are broadcasting. News bulletins are
particularly prone to scheduling disruption as stations
react to live stories or sports events causing the news
bulletin to be displaced within the schedule. It has
therefore been difficult to automate recordal of the news

bulletins for subsequent playback on the website.

The recognition system may be used to overcome this
problem by detecting the start of a news bulletin and
generating a particular event flag. An automated
recording system 76 monitoring the output of the
recognition system would then start recording when the
news bulletin event flag is detected. The automatically
recorded broadcast may then be provided for output via the
station’s website 78 reducing or eliminating the need for

specially recorded bulletins.

Tn order to provide a suitable quality of recording, a
time delay unit 74 may be connected between the audio
signal path and the automated recording system 7¢6.
Although the recognition system processes the audio signal
rapidly, any delay in the generation of the event flag
would result in the beginning of the programme failing to
pe recorded. In order to avoid the possibility of losing
the initial part of the programme, the automated recording
system 76 may be configured to record a delayed version of
the audio signal provided by a time delay unit 74. The
effort involved in providing the updated information on a
website using the recognition system is far less than that

currently required.

An advantage of the recognition system is that it is self-—
standing and does not require any input other than the
signal to be broadcast, specifically it does not reguire
any control signals to operate. It may, therefore, be

located physically close to the transmission system TO

IPR2020-00216
Gracenote EX2008 Page 198



10

15

20

25

30

_13...

avoid additional large-scale data switching and routing
infrastructure within the station. The recognition system
is not overly affected by bit-rate reduction or any form
of computer-controlled playout systems because it
recognises the audio cue or jingle based purely on audio
characteristics. It is independent of the particular

physical media.

A further use of the recognition system is in receivers to
provide information to users on programmes for which the
broadcaster has not used RDS or a similar standard to
provide this information in a combined data and programme
signal. The information can be automatically called up
from a database by a receiver using the recognition

system.

Figure 4 shows a receiver 80 adapted to include the
recognition system. The receiver 80 receives a broadcast
audio signal which is outputted to the loudspeaker 90. The
received signal is also fed to the recognition system
where it is processed as described above and checked for a
match with any of the audio cues stored in the template
database 12. When a match with a particular audio cue is
detected an event flag 1s set. The event flag may be a
programme start flag which, when detected by the recording
system 82, causes the recording system 82 to start
recording the signal or programme-type data (PTY), which

when detected by a text display 88, is displayed.

The recording system 82 may be programmed by the user
using a user input device 86 to record a particular
programme whose associated audio cue has been identified
in the template database 12. The audio cue may be
assigned a particular code and when the programme starting
with that audio cue 1is to be recordéd, the code is entered
on the recording system 82. The recording system 82 would

be activated when it detected an event flag associated
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with that code. Eithexr the length of the programme could
be specified by the user or the recording system 82 may

look for an end flag to stop the recording.

population of the database could be performed by the
manufacturer or a facility to allow the user to build up
the database could be incorporated. The template database
12 could be populated by downloading from the particular
broadcaster, or a centrally provided database, the
signature of the audio cue for the particular programme.
Alternatively, the audio cue itself could be downloaded,
pre-processed and stored. Alternatively, the user could
input to the recognition system a sample of the audio cue
recorded off-air and use the recognition system toO process
the signal and store in the database the appropriate audio
cue information. The system could be adapted to allow
subsequent episodes of programmes to be recorded
automatically. The recognition based recording would have
the benefit of starting at the beginning of the desired
programme regardless of whether or not the programme was
proadcast at its scheduled time. The system does not
require the broadcaster to adapt the signal to include
additional data which can pe detected and used to control
the recording system 82 nor does it impose any particular
information format onto broadcasters; the added
functionality is generated entirely by the receliver using
characteristics of the transmitted signal to deliver toO
the user additional functionality. Thus the receiver 80
may be used to record programmes and indicate information
about programmes from broadcasters who are not equipped to
transmit this information or who transmit such information

in a format which is not supported by the receiver 80.

Tt should be noted that the features described by
reference to particular figures and at different points of
the description may be used in combinations other than

those particularly described or shown. All such
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modifications are encompassed within the scope of the

invention as set forth in the following claims.

With respect to the above description, it is to be
realized that equivalent apparatus and methods are deemed
readily apparent to one skilled in the art, and all
equivalent apparatus and methods to those illustrated in
the drawings and described in the specification are
intended to be encompassed by the present invention.
Therefore, the foregoing is considered as illustrative
only of the principles of the invention. Further, since
numerous modifications and changes will readily occur to
those skilled in the art, it is not desired to limit the
invention to the exact construction and operation shown
and described, and accordingly, all suitable modifications
and equivalents may be resorted to, falling within the -~

scope of the invention.

For example the recognition system is not intended to be
restricted to programme cue recognition in audio
broadcasts but could be used in a television network using
the audio track of the signal to recognise audio cues and
insert programme information for transmission by the
station. A further example would be using the
recognition system to recognise video cues in video
signals rather than rely on recognition via the audio

track.
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An automated recognition system for use with a signal
including programmes and associated programme cues,
the system comprising:

a signal receiver, for receiving a signal
including programme content and assoclated programme
cues;

a programme cue identifier, coupled to the
signal receiver, for identifying portions of the
signal as programme Ccues;

a data signal generator, coupled to the
programme cue identifier, for generating a data
signal containing data related to a given programme
when the programme cue associated with the given

programme is identified.

An automated recognition system according to claim 1,
wherein the data signal generator generates a data

signal in substantially real-time.

An automated recognition system according to either
claim 1 or claim 2, whereiln the signal is an audio

signal and the programme Cue is an audio cue.

An automated recognition system according to claim 3,
wherein the programme cue identifier includes a
fregquency processor for determining the frequency
content of each signal portion and the programue cue
identifier uses the frequency content of each signal
portion to identify portions of the signal as audio

cues.

An automated recognition system according to claim 4,
wherein the programme cue identifier includes a

filter whose frequency response imitates the
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frequency response of the human ear for filtering the
frequency content of the signal portions prior to
identification of portions of the signal as audio

cues.

An automated recognition system according to claim 4,
wherein the programme cue ldentifier further
comprises a frame generator for generating a
plurality of overlapping frames from the signal
portions, the frequency processor processing each of
the frames to determine the frequency content of each
frame and the programme cue identifier using the
frequency content of each frame to identify the

signal portion as audio cues.

An automated recognition system according to any of
the preceding claims, further comprising a store for
storing data concerning programme cues and wherein
the programme cue identifier includes a comparator
for comparing each signal portion with the stored

data.

An automated recognition system according to claim 7,
wherein the data stored by the store 1is related to

the frequency content of the programme Cues.

An automated recognition system according to claim 7,
wherein the store stores data on the programmes
associated with the stored programme cues for

generation of the data signal.

An automated recognition system according to any of
the preceding claims, further comprising a window
generator, coupled to the signal receiver, for
segmenting the signal into portions having a length

substantially the same as the programme cues.
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An automated recognition system according to claim 5,
wherein the programme cue identifier includes a
logarithm processor for estimating the logarithm of
the filtered data and a covariance matrix generator,
coupled to the logarithm estimator, for generating a
covariance matrix of the logarithm data, the
covariance matrix of the signal portion being used Dby
the programme cue identifier to identify the signal

portion as an audio cue.

An automated recognition system according to claim
11, wherein the programmue cue identifier includes a
sphericity measurement processor for guantifying the
difference between the covariance matrix of the
signal portion and covariance matrices of the
programme cues, fhe programme Cue identifier
thresholding the quantified difference to determine

whether the signal portion matches an audio cue.

An automated recognition system according to any of
the preceding claims, wherein the data signal
generator generates a data signal complying with one
of the following Standards: Radio Data System
Standard EN 50097, Digital audio Broadcasting
standard ETS 300 401, Digital video Broadcasting TR
101 200.

A broadcast marking system,comprising a signal
generator for generating a signal including
programmes and associated programme cues, an
automated recognition system according to any of
claims 1 to 13, coupled to the signal generator, and
a transmission system, coupled to the signal
generator and to the automated recognition system,
for adding the signal from the' signal generator and
the data signal from the automated recognition system

and transmitting the combined signal.
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A receiver for displaying programme information from
a signal containing programmes and associated
programme cues, the receiver comprising an automated
recognition system according to any of claims 1 to 13
and a display, coupled to the automated recognition
system, the display using the data signal generated
by the automated recognition system to display data

on the programme being received.

A method of generating a data signal containing
information on a programme of interest contained in a
signal, the programme being preceded in the signal by
a programme cue, the method comprising:

identifying portions of a signal as programme
cues; and

automatically generating a data signal
containing data related to a given programme when the
programme cue assoclated with the given programme is

identified.

A method of generating a data signal according to
claim 16, wherein the data signal is generated in

substantially real-time.

A method of generating a data signal according to
either claim 16 or claim 17, further including the
steps of:

storing data on at least one programme cue
associated with a given programme;

storing for each identified programme cue data
concerning the given programme;

segmenting the audio signal into windows of
substantially the same length as the programme cues;

comparing the segmented signal with the
programme cues to determine whether there is a match;

using the stored data on the given programme in
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the data signal when the programme cue associated

with the given programme is identified.

An automated recognition system substantially as
hereinbefore described with reference to any of

figures 1 and 2 of the accompanying drawings.

A broadcast marking system substantially as
hereinbefore described with reference to figure 3 of

the accompanying drawings.

A receiver for displaying programme information
substantially as hereinbefore described with

reference to figure 4 of the accompanying drawings.
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Inc_, Case No. IPR2020-00217 filed December 6, 2019, 69 pages.
11 Petitioner's Exhibit 1008 from Petition for Inter Partes Review of U.S. Patent 9,407,962 entitled "Declaration of Dr.
Ahmed H. Tewfik regarding U.S. Pat. No. 9,407 962 (“Tewfik Decl.”)", 108 pages.
12 Memorandum Opinion, Gracenote, Inc. v. Free Stream Media Corp. d/b/a Samba TV, Case No. 1:18-cv-01608-RGA
D. Del.) filed 12/11/2019 (7 pages).
Order, Gracenote, Inc. v. Free Stream Media Corp. d/b/a Samba TV, Case No. 1:18-cv-01608-RGA (D. Del.) filed
13
N2/11/2019 {1 page).
14 Defendant Samba TV's Answer to Complaint and Affirmative Defenses, Gracenote, Inc. v. Free Stream Media Corp.
/b/a Samba TV, Case No. 1:18-cv-01608-RGA (D. Del.) filed 1/6/2020 (32 pages).

If you wish to add additional non-patent literature document citation information please click the Add button| Add
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Application Number 16264134

Filing Date 2019-01-31

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor | Job Cornelis Qostveen

Art Unit 2435

Examiner Name Darren B. Schwartz

Aftorney Docket Number 17-374-US-CONS

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible.  Applicant is to place a check mark here if
English language translation is attached.
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Application Number 16264134

Filing Date 2019-01-31

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Job Cornelis Qostveen

.. Art Unit 2435
( Not for submission under 37 CFR 1.9%)

Examiner Name Darren B. Schwartz

Aftorney Docket Number 17-374-US-CONS

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection({s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e){(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature Gavin J. O'Keefe Date (YYYY-MM-DD) 2020-01-15
Name/Print Gavin J. O'Keefe Registration Number 59,916

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Patent Application Fee Transmittal

Application Number: 16264134

Filing Date: 31-Jan-2019

Title of Invention:

Method and Device for Generating and Detecting a Fingerprint Functioning
as a Trigger Marker in a Multimedia Signal

First Named Inventor/Applicant Name: Job Cornelis Oostveen
Filer: Gavin James O'Keefe/Erika Eklund
Attorney Docket Number: 17-374-US-CON8

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description

Fee Code Quantity

Amount

Sub-Total in
UsD($)

Miscellaneous:

RCE- 1ST REQUEST

1801

1

1300

1300

Total in USD ($)

1300
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Electronic Acknowledgement Receipt

EFS ID: 38304295

Application Number: 16264134

International Application Number:

Confirmation Number: 4451

Method and Device for Generating and Detecting a Fingerprint Functioning

Title of Invention: as a Trigger Marker in a Multimedia Signal

First Named Inventor/Applicant Name: Job Cornelis Oostveen
Customer Number: 139404
Filer: Gavin James O'Keefe

Filer Authorized By:

Attorney Docket Number: 17-374-US-CON8
Receipt Date: 15-JAN-2020
Filing Date: 31-JAN-2019
Time Stamp: 19:59:19
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1300

RAM confirmation Number E20201EJ59361894
Deposit Account 132490
Authorized User Gavin O'Keefe

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
37 CFR 1.16 {National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees) IPR2020-00218
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37 CFR 1.19 (Document supply fees)

37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:
Document .. . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
1349989
1 Request for Continued Examination 17-374-US- no 3
(RCE) CON8_RCE_TranSm|tta|.pdf 9fe87465e52014c19e4101af331aac7f00bY)|
424
Warnings:
Information:
918476
2 Foreign Reference GB2375907A.pdf no 26
696b73dbb7ec0e2c3387818c1e93798eb4d
5dde
Warnings:
Information:
1577177
3 Non Patent Literature IPR2020-00216_Petition.pdf no 84
41056b7df95c14bed6d51b111ebb2f6fcae
3c405
Warnings:
Information:
597753
4 Non Patent Literature Venkatesan_Bobust_Image_Ha no 3
shing.pdf
9236dedS5eb3dc44082489cb8113f1ddabld
Warnings:
Information:
1612086
5 Non Patent Literature IPR2020-00218_Petition.pdf no 84
1ac5d144920bcbh92b60bcoded42e174943
b5b8ds
Warnings:
Information:
1504609
6 Non Patent Literature IPR2020-00217_Petition.pdf no 69
107ce10f5a98bf28fbadf6b5f2897200ac4 b0y
3a7
Warnings:
Information:
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Non Patent Literature

Tewfik_Declaration_9066114.
pdf

1371872

f2dc86ad3cf9aad91e01ef867c82e8f5efeed
6cf

no

126

Warnings:

Information:

Non Patent Literature

Tewfik_CV.pdf

370202

92c11261e4f9669202d70ec787bdbbas87
ab659

no

74

Warnings:

Information:

Non Patent Literature

Kate_A_New_Dimension.pdf

1849668

a6768951162f4196360%ee2fe87f106d41c0)
716c

no

27

Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the

Image File Wrapper and may affect subsequent processing

Information:
437879
. Oostveen_Feature_Extraction.
10 Non Patent Literature - df - no 24
p b88f89caed0b2286b4bf461c034b0668769
6fdce
Warnings:
Information:
390234
. Johnson_Method_For_Direct_
11 Non Patent Literature . no 4
Audio_Search.pdf
767c48a3f9b1b235b93af53e9bbad476576
Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the

Image File Wrapper and may affect subsequent processing

Information:
1549819
. Tewfik_Declaration_9479831.
12 Non Patent Literature = df - no 128
p febd40b6ab5badcd31a71b760f09e812621
ad4bc
Warnings:
Information:
1321037
. Tewfik_Declaration_9407962.
13 Non Patent Literature - df - no 108
p e9a2be281b369c084052e4c418ea77b2fd 5]
Sfe6c
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Warnings:

Information:
471722
. Memorandum_Opinion_2019-
- — no 7
14 Non Patent Literature 12-11_DKT025.pdf
4246de1a01b57d63d2cf63b01663452f52a
3b467
Warnings:
Information:
131974
15 Non Patent Literature Order_2019-12-11_DKT026.pdf] no 1
93ae45f4742b7df%fe1ed4a5554dd 0419383
7207
Warnings:
Information:
163051
Samba_Answer_to_Complaint
16 Non Patent Literature _Affirmative_Defenses_2020-0 no 32
1-06 DKT028_pdf 2894c4c714aacd83 1231060aeef12267046
- 5000
Warnings:
Information:
613644
17 Information Disclosure Statement (IDS) 17-374-US-CONS_IDS pdf o 6
Form (SB08)
936933030baff9c3947f85df387c6echabAfs]
2f1
Warnings:
Information:
30535
18 Fee Worksheet (SB06) fee-info.pdf no 2
d35ac7c5e59fc2148a08102c08c5ff517a19¢]
cl6
Warnings:
Information:
Total Files Size (in bytes): 16261727
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
139404 7590 01/29/2020
McDonnell Boehnen Hulbert & Berghoff LLP/Gracenote SCHWARTZ, DARREN B
300 South Wacker Drive, Suite 3100
Chicago, IL 60606 | ART UNIT PAPERNUMBER |
2435
DATE MAILED: 01/29/2020
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
16/264,134 01/31/2019 Job Cornelis Oostveen 17-374-US-CONS 4451

TITLE OF INVENTION: Method and Device for Generating and Detecting a Fingerprint Functioning as a Trigger Marker in a Multimedia Signal

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 04/29/2020

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

139404 7590 01/29/2020 Certificate of Mailing or Transmission
McDonnell Boehnen Hulbert & BCI’ghOff LLP/Gracenote I hereby certify that this Fee(s) Transmittal is being deposited with the United
. . States Postal Service with sufficient postage for first class mail in an envelope
300 South Wacker Drive, Suite 3100 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Chicago, IL 60606 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.

(Typed or printed name)

(Signature)

(Date)

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

16/264,134 01/31/2019 Job Cornelis Oostveen 17-374-US-CONS 4451

TITLE OF INVENTION: Method and Device for Generating and Detecting a Fingerprint Functioning as a Trigger Marker in a Multimedia Signal

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 04/29/2020
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
SCHWARTZ, DARREN B 2435 726-027000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [ Missue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/264,134 01/31/2019 Job Cornelis Oostveen 17-374-US-CON8 4451
| EXAMINER |
139404 7590 01/29/2020
McDonnell Boehnen Hulbert & Berghoff LLP/Gracenote SCHWARTZ, DARREN B
300 South Wacker Drive, Suite 3100
Chicago, IL 60606 | ART UNIT PAPERNUMBER |

2435

DATE MAILED: 01/29/2020

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
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of information unless it displays a valid OMB control number.

Privacy Act Statement
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(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
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; . 16/264,134 Oostveen et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
DARREN B SCHWARTZ 2435 No

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to RCE filed 15 Jan 2020.

[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1-22 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAll by (JSome  *c) [J None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.[¥) Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 20200115.

3.0 Examiner's Comment Regarding Requirement for Deposit 7. (3 Other .

of Biological Material .
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.

/DARREN B SCHWARTZ/
Primary Examiner, Art Unit 2435

U.S. Patent and Trademark Office i
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200125
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Application/Control Number: 16/264,134 Page 2
Art Unit: 2435

Notice of Pre-AlA or AlA Status
The present application is being examined under the pre-AlIA first to invent provisions.
Claims 1-22 are presented for examination.
Continued Examination Under 37 CFR 1.114

A request for continued examination under 37 CFR 1.114, including the fee set forth in 37 CFR
1.17(e), was filed in this application after allowance or after an Office action under Ex Parte Quayle, 25
USPQ 74, 453 0.G. 213 (Comm'r Pat. 1935). Since this application is eligible for continued examination
under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has been timely paid, prosecution in this
application has been reopened pursuant to 37 CFR 1.114. Applicant's submission filed on 15 January
2020 has been entered.

Remarks & Allowable Subject Matter

The body of art has been carefully considered, including art cited in the Information Disclosure
Statement and found in an updated search & consideration of the art: Murphy (GB 2375907 A),
hereinafter referred to as Murphy, Brunk et al (U.S. Pat App Pub 2002/0126872), hereinafter referred to
as Brunk and Tichelaar et al (U.S. Pat App Pub 2006/0245625 A1), hereinafter referred to as Tichelaar.

Murphy teaches an automated recognition system using fingerprints to match signals with pre-
stored cues in a database.

Brunk teaches a linked list of signatures and linking or associating signatures with additional

data which “may include identifying information for the content (e.g., author, title, label, serial
numbers, etc.), security information (e.g., copy control), data specifying (e.g., providing a URL,
licensing information or rights, etc.), context information, metadata, etc.” but is silent as to the
recited time point limitations.

Tichelaar teaches generating and detecting fingerprints, attaching and executing actions

associated with those fingerprints but is silent as to the recited time point limitations.

IPR2020-00216
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Application/Control Number: 16/264,134 Page 3
Art Unit: 2435

While a person of ordinary skill in the art (POSITA) can trigger an action at the beginning of a
particular piece of content, end of a particular piece of content or at some point in between, the claim
requires the action be executed in association with a time point which indicates when in the multimedia
content such action is to be executed; this explicit mapping is silent in the references and the fact that
the art provides for execution of an action requires speculation as to the time point as recited. The
Examiner is constrained by what the reference explicitly recites. The Examiner would be resorting to
speculation as to applying art to the entirety of the claims. An inherent characteristic must be inevitable,
and not merely a possibility or probability. See In re Oelrich, 666 F.2d 578, 581 (CCPA 1981). For the
Examiner to fit the separate pieces of the reference together to render the claim obvious would be
resorting to a clear hindsight reconstruction; based upon the identified embodiments supra, it would be
further hindsight reconstruction to combine any one or more of references with themselves or rely on

“i

Official Notice to combine those embodiments. “/[R]ejections on obviousness grounds cannot be
sustained by mere conclusory statements; instead, there must be some articulated reasoning with some
rational underpinning to support the legal conclusion of obviousness.”” KSR Int’l Co. v. Teleflex Inc., 550
U.S. 398, 418 (2007) (quoting In re Kahn, 441 F.3d 977, 988 (Fed. Cir. 2006)).

In combination with the recited limitations, the art does not teach nor suggest in response to
determining that the one of the in response to determining that the one of the derived fingerprints
matches the at least one reference fingerprint, causing execution of the action associated with the at
least one reference fingerprint, wherein the action to be executed is associated with a time point
indicating when, in the multimedia content, the action is to be executed.

Claims 1-22 are allowed.

Conclusion

The prior art made of record and not relied upon is considered pertinent to applicant's

disclosure. See PTOL-892.

IPR2020-00216
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Application/Control Number: 16/264,134 Page 4
Art Unit: 2435

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to DARREN B SCHWARTZ whose telephone number is (571)270-3850. The examiner
can normally be reached on 9am-7pm EST, Monday-Thursday, 9am-5pm EST, Friday.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Joseph P Hirl can be reached on (571)272-3685. The fax phone number for the organization where this
application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent Application
Information Retrieval (PAIR) system. Status information for published applications may be obtained
from either Private PAIR or Public PAIR. Status information for unpublished applications is available
through Private PAIR only. For more information about the PAIR system, see http://pair-
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer
Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR

CANADA) or 571-272-1000.

/DARREN B SCHWARTZ/
Primary Examiner, Art Unit 2435
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That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).
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application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(¢)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Cormmissioner for Patents
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139404 7590 01/29/2020 C ertificate of Mailing or Transmission
McDonnell Boehnen Hulbert & Bﬁfgh@ff LLP/Gracenote I hereby certify that this Fee{s) Transmital is being deposited with the United
- o . . States Pbbml Service with sufficien postage for first class mail in an envelope
300 Scuth Wacker Drive, Suite 3100 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Chicago. 1L 60606 the USPTO via EFS-Web or by § nile (o (571) 273-2885, on the date below.

{Typed or printed name)

(Signaturs)

(Date)
E APPLICATION NO. i FILING DATE E FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. E CONFIRMATION NO. I
167264134 01/31/2019 Job Cornelis Oostveen 17-374-US-CONB A%
TITLE OF INVENTION: Method and Device for Generating and Detecting a Fingerprint Functioning as a Trigger Marker in a Multimedia Signal
E APPLN. TYPE I ENTITY STATUS i 8SUE FEE DUE E PUBLICATION FEE DUE I PREV. PAID ISSUE FEE E TOTAL FEE(S) DUE E DATE DUE I
nonprovisional UNDISCOUNTED $1000 $0.00 $0.06 $1000 04/29/2020
E ENAMENER ; ART UNIT E CLASS-SURCLASS I
SCHWARTZ, DARREN B 2435 726-027000
i. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, hist
CFR 1. 2“’ (1) The names of up to 3 registered patent atiorneys 1?‘\4‘3@‘ onnell Bochnen Hulbert &

or agents OR, alternatively,
(2) The name of a single firm {having as a member a Berehoff LLP
red attorney or agent) and the names of upto 2 -
[ e s ) e N g g} stered patent 4[&01*1‘*\/5 0* 4g{,ms If no name is
'd "Pee Address” indication (or "Fee Aadr@sg Indication form PTO/ Hated, no name will be prin
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Numaber is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE FRINTED ON THE PATENT (print or type)

\d Change of correspondence address {or Change of Correspondence
Address form PTO/SB/122) attached.

(43

PLEASE NOTE: Unless an assignee is identified below, no sssignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B} RESIDENCE: (CITY and STATE OR COUNTRY)
Gracenote, Inc. Emeryville, CA

-
Please check the appropriate assignee category or categortes (will not be printed on the patent) [ Individual & Corporation or other private group entity | [.d Goverzment

4a. Fees submitted: Bitssue Fee [dPublication Fee (if required} LdAdvance Order - # of Copies

45, Method of Payment: (Please first reapply any previousty paid fee shown above}
¥ Biectronic Payment via EFS-Web L. Paclosed check [.d Non-etectronic payment by credit.card {Attach form PTO-2038)

%3 The Ditector is fhereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 132490

5. Change in Entity Status (from status indicated ahove)

7NOTL Absent a valid certification of Micro any Status (nee forms PTO/SB/1SA and 13B), issue
/ment in tl-e micro entity amount witl not be accepiac the risk of application abandonment.
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; . . , . o ing this b g
Lo Applicant asserting smail entity status. See 37 CFR 1.27 ng this hox will be ta

N

L3 Applicant changing to regular undiscounted {ee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications

Authorized Signatare /Brett W. Scott/ Pae  February 4, 2020
Typed or printed name Brett W. Scott Registrarion No. 74484
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File Listing:
Document .. . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
1633771
17-374-US-
1 Issue Fee Payment (PTO-85B) CONB8 _issue_fee_transmittal. no 1
pdf 7f67074ab70beb0ebced8bobcf08bfce276
b46c6
Warnings:
Information:
30777
2 Fee Worksheet (SB06) fee-info.pdf no 2
bbabec1489a244f26fbda4557d720a964ab
6486¢C
Warnings:
Information:
Total Files Size (in bytes): 1664548

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

IPR2020-00216
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Receipt date: 01/31/2019 16/264, 134 ~ anU: 243

Application Number
Filing Date 2019-01-31
INFORMATION DISCLOSURE First Named Inventor |Job Cornelis Oostveen et al.
STATEMENT BY APPLICANT [ — o
( Not for submission under 37 CFR 1.99)
Examiner Name TBD
Aftorney Docket Number 17-374-US-CONS
9 0479831 P016-05-25 Dostveen et al.
Change(s) E Pplieci
td document;, 7/2017
/MG, |10 |p712853 Pe46-00-22  |foostveen et al.
12/27,/201p
11 10045054 P018-08-07 Dostveen et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U_S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| . Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
- Cite No : Relevant Passages or Relevant
Initial Number Code| Date of cited Document )
Figures Appear
1 20020028000 A1 P002-03-07 Conwell et al.
2 20020032864 A1 P002-03-14 Rhoads et al.
3 20020033844 A1 P002-03-21 | evy et al.
4 0020082731 A1 P002-06-27 Pitman et al.
5 20020083060 A1 P002-06-27 Mang et al.
6 20020116195 A1 P002-08-22 Pitman et al.

ALY, REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH
1PR2HZ9-00216
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/264,134 03/17/2020 10595053 17-374-US-CON8 4451
139404 7590 02/26/2020

McDonnell Boehnen Hulbert & Berghoff LLP/Gracenote
300 South Wacker Drive, Suite 3100
Chicago, II. 60606

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Job Cornelis Qostveen, Haren, NETHERLANDS;

Gracenote, Inc., Emeryville, CA;

Warner Rudolph Theophile Ten Kate, Eindhoven, NETHERLANDS;
Adrianus Johannes Maria Denissen, Eindhoven, NETHERLANDS;
David K. Roberts, Cheddar, UNITED KINGDOM;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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