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I. IDENTIFICATION OF CLAIMS FOR WHICH REEXAMINATION IS
REQUESTED

In accordance with 37 C.F.R. § 1.510(b)(2), reexamination of claims 1-3, 5-7, 9-11, and
13-15 of the *768 patent is requested, in view of the following references:

U.S. Patent No. 5,581,658 (Ex. D) (“O’Hagan”);

U.S. Patent No. 7,284,255 (Ex. E) (“Apel”);

U.S. Patent Application Publication No. 2007/0168409 (Ex. F) (““Cheung”); and

U.S. Patent Application Publication No. 2002/0083060 (Ex. H) (“Wang”).

Reexamination of claims 1-3 and 5-6 is requested in view of O’Hagan in view of Apel.

Reexamination of claims 1-3, 5-6, 9-11, and 13-14 is requested in view of O’Hagan in
view of Apel, and further in view of Cheung.

Reexamination of claims 7, 9-11, and 13-15 is requested in view of O’Hagan in view of
Apel and Wang.

Reexamination of claims 7 and 15 is requested in view of O’Hagan in view of Apel,
Cheung, and Wang.

A complete listing of the prior art submitted with this Request is provided in the attached
Form 1449. In accordance with 37 C.F.R. § 1.510(b)(3), a copy of each prior art reference is
submitted herewith in Exhibits D-H. In accordance with 37 C.F.R. § 1.510(b)(4), a copy of the
768 patent is submitted herewith as Exhibit A.

In accordance with 37 C.F.R. § 1.510(b)(2), a detailed explanation of the pertinency and
manner of applying the cited prior art to claims 1-3, 5-7, 9-11, and 13-15 of the *768 patent is
provided below. The detailed explanation below cites the Declaration of David Doermann, Ph.D.
(Ex. C) (“Doermann”), which explains the contents of the cited prior art and the *768 patent in
more detail. See MPEP §§ 2216, 2217(11I), 2258(I)(E).

II. U.S. PATENT 8,510,768

The *768 patent is directed to a media monitoring and measurement system and method.
Ex. A, Title, Abstract. Media monitoring measures the consumption patterns of audience
members to determine, for example, whether particular advertisements are consumed. Ex. A,
1:14-16, 1:26-32. The *768 patent purports to improve on known media monitoring systems by
analyzing additional data, such as “audience data” and “sample sequence data.” Ex. A, 1:60-
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analyzes data from various sources including w andl 1H1% that capture

audio data from a microphone 105 and media player 170b. Ex. A, 2:66-3:54. Doermann, [0032].

o » .
1 { "\jb K} “ 5 B d
Londent

Lunts data

[ Rt ;siawrw? &
ydz

Audience data s
tantemal portion dws_r;sﬁ
Ty P .

b

FiG. 1

Fig. 2 of the 768 patent, below, illustrates a media measurement method:
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FiG. 2
The sysien: receives audio data from a waswmitering devicy, and a series of samples are
generated for identification analysis. Ex. A, 6:62-65 (step 201). An attempt is made to identify
the sample audio data. Ex. A, 7:16-24 (step 202). If identifications are successful, then a raw
playstream indicating a series of samples and identification results is generated. Ex. A, 8:1-3
(step 207). The raw playstream is later scrubbed based on sample sequence data and audience
data. Ex. A, 8:3-6 (step 209). Scrubbing the raw playstream results in a clean playstream that
may be converted to a play list “listing the content captured and indicating the order in which it
was captured. Ex. A, 8:6-8. Doermann, [0033], [0034].

The *768 patent describes performing scrubbing to correct incorrect identifications or
supply missing identifications. Ex. A, 9:32-37. For example, if a raw playstream includes seven
consecutive samples and identifies song51 for samples 1, 3, 4, 6, and 7, does not successfully
identify content for sample 2, and identifies movie81 for sample 5, scrubbing the raw playstream
will “assume that the person using the corresponding monitor listened to song51 through the time

period associated with the audio data of samples 1-7, and thus, the ‘scrubbed’ version of the play

stream, i.e. Clean Play Stream 450, indicates song51 for each of samples 1-7.” Ex. A, 9:38-51.



See Fig. 4 below (annotated to show the assumed errors in rows 2 and 5 of raw play stream 410

and their corrected content IDs in clean play stream 450). Doermann, [0035].
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FIG. 4

“Audience data” may also be used in the scrubbing process. For example, a user’s
consumption habits may be used in the scrubbing process. Raw playstream 410 in Fig. 4 above
includes an identification of song81 for sample 29 and song35 for sample 30. If song35 is within
a user’s consumption habits while song 81 is radically different from those consumption habits,
then “another basis might be provided for suspecting that ‘song35’ rather than ‘song81’ is the
correct content ID for sample 29 of Play Stream 410.” Ex. A, 10:28-33. Audience data may be
data that is collected internally or externally, and examples include age, gender, consumption
patterns of other audience members, and location. Ex. A, 3:55-64, 5:11-28. Doermann, [0035].

A.  Prosecution History

During prosecution, the Examiner repeatedly rejected all pending claims as obvious over

combinations of prior art, necessitating significant amendments and new combinations of art at



each stage of prosecution. Ex. B, 80-85 (Rejection of 1/3/2011'), 118-123 (Amendment of
5/3/2011), 137-146 (Rejection of 8/5/20112), 311-316 (Amendment of 2/6/2012), 329-340
(Rejection of 10/2/2012%), and 367-373 (Amendment of 4/1/2013). Doermann, [0036].

Applicant’s final Amendment of 4/1/2013 cancelled all eight pending claims and added

fifteen new claims based on a telephonic interview in which the Examiners agreed to allowable

subject matter. Ex. B, 368-372, 381-383. There is no discussion on the record of any particular

aspect of the prior art in relation to any particular aspect of the newly added claims. As shown in

the table below, Applicant made significant changes to the independent claim’s scope.

Doermann, [0037].

1. (Currently Amended) A media
measurement method comprising:

generating a raw play stream including a
sequence of content identification results
corresponding to a sequence of a plurality of
audio data samples captured at a media
monitoring device, wherein generating the
raw play stream comprises (1) receiving the
plurality of audio data samples at one or more
computers; (ii) with respect to an electronic
database including a plurality of audio data
representations, each of the plurality of audio
data representations being associated with a
content identifier, using one or more
computers to query the electronic database to
obtain a sequence of content identification
results by searching the electronic database to
obtain respective likely matches between

9. (New) A media measurement method
comprising:

(a) receiving over a network, at one or
more computers, data for a sequence of audio
data samples, the audio data samples
comprising representations of audio data
captured at a media monitoring device, the
plurality of audio data samples being
submitted over the network;

(b) using the one or more computers to
query an electronic database of a plurality of
audio data representations and corresponding
content identifiers;

(c) generating a raw play stream, the raw
play stream comprising a sequence of content
identification results corresponding to the
sequence of audio data samples; wherein:

I Including rejections based on Lamb (U.S. 5,437,050), Wang (U.S. 2002/0083060; Ex. H), and

Hansen (U.S. 2002/0038456).

? Including rejections based on Deng (WO 2005/036877), Hansen, Lee (WO 2005/006768), Ellis
(U.S. 5,436,653), Barton (U.S. 2002/0072982), and Herley (U.S. 2004/0001161).
3 Including rejections based on Iyoku (U.S. 2004/0055445), Deng, Hansen, Lee, Ellis, Barton,

and Wang.




respective audio data samples of the plurality
of audio data samples and respective audio
data representations of the plurality of audio
data representations, the respective audio data
representations corresponding to respective
content identifiers; and (iii) using the
respective content identifiers to generate the
sequence of content identification results in
the raw play stream; and

scrubbing the raw play stream by
analyzing sample sequence data including the
sequence of content identification results,
wherein analyzing includes:

determining at least certain results to
be correct in view of their sequence relative to
other results in the sequence of content
identification results; and

determining other results, if any, to be
incorrect in view of their sequence relative to
other results in the sequence of content
identification results.

the sequence of content
identification results is obtained by
querying the electronic database to
attempt to determine respective likely
matches between respective audio data
samples in the sequence of audio data
samples and respective audio data
representations in the electronic
database;

a content identification result
of the sequence of content
identification results comprises either:
(i) a content identifier associated in the
electronic database with a respective
audio data representation that is
determined to be a respective likely
match with a respective one of the
audio data samples; or (ii) an
indication of the absence of a
respective likely match between a
respective audio data sample and an
audio data representation in the
electronic database; and

the raw play stream includes
either: at least two different content
identifiers obtained from the
electronic database; or at least one
content identifier obtained from the
electronic database and at least one
indication of the absence of a
respective likely match between a
respective audio data sample and an
audio data representation in the
electronic database;

(d) scrubbing the raw play stream by
analyzing sample sequence data of the raw
play stream to determine whether to change a
result of the sequence of content of
identification results in view of a pattern of
the sample sequence data of the raw play
stream compared to an expected pattern of
sample sequence data; and

(e) generating a clean play stream from
the raw play stream by making any
changes to the raw play stream that are
determined to be made by the scrubbing.




A Notice of Allowance issued on 4/24/2013, reciting the entirety of the newly added
independent claim 9 as allowable subject matter without further explanation.

Although no discussions in the prosecution history reveal that any particular limitation
was important or even discussed in overcoming the art of record, a comparison of the newly
added independent claim with the cancelled claim now suggests that, in addition to the whole of
the claims being allegedly non-obvious over the art of record, the allowable subject matter may
be related to the functionality of the scrubbing. For example, Applicant had previously argued
that the Deng prior art “does not disclose scrubbing ‘a sequence of content identification
results.”” Ex. B, 315. Allowed new claim 9 claimed that the raw play stream includes a sequence
of two different content identifiers or one content identifier and an indication of the absence of a
likely match, and that scrubbing the raw play stream determines whether to change a result of the
sequence. Additionally, allowed new claim 9 recited generating a clean play stream based on the
scrubbing. Neither of these concepts were explicitly claimed in the now-cancelled claims and
may have served as a basis for the allowance. Doermann, [0039].

III. CHALLENGED CLAIMS
Independent claim 1 is reproduced below with corresponding labels as used in this

Request:

I[pre] | 1. A media measurement method comprising:

1[a] (a) receiving over a network, at one or more computers,
data for a sequence of audio data samples, the audio data
samples comprising representations of audio data
captured at a media monitoring device, the plurality of
audio data samples being submitted over the network;
1[b] (b) using the one or more computers to query an electronic
database of a plurality of audio data representations and
corresponding content identifiers;

I[c] (c) generating a raw play stream, the raw play stream
comprising a sequence of content identification results
corresponding to the sequence of audio data samples;
wherein:

1[c.] the sequence of content identification results is obtained
by querying the electronic database to attempt to
determine respective likely matches between
respective audio data samples in the sequence of
audio data samples and respective audio data
representations in the electronic database;

1[c.ii] a content identification result of the sequence of content
identification results comprises either: (i) a content




identifier associated in the electronic database with a
respective audio data representation that 1is
determined to be a respective likely match with a
respective one of the audio data samples; or (ii) an
indication of the absence of a respective likely match
between a respective audio data sample and an audio
data representation in the electronic database; and
I[c.iii] the raw play stream includes either: at least two different
content identifiers obtained from the electronic
database; or at least one content identifier obtained
from the electronic database and at least one
indication of the absence of a respective likely match
between a respective audio data sample and an audio
data representation in the electronic database;

1[d] (d) scrubbing the raw play stream by analyzing sample
sequence data of the raw play stream to determine
whether to change a result of the sequence of content of
identification results in view of a pattern of the sample
sequence data of the raw play stream compared to an
expected pattern of sample sequence data; and

1[e] (e) generating a clean play stream from the raw play stream
by making any changes to the raw play stream that are
determined to be made by the scrubbing.

Independent claim 9 is directed to a computer program product including instructions
executable by one or more processors of one or more computers for performing a method that is
substantially similar to the method claimed in independent claim 1.

The dependent claims recite additional features such as: “sample sequence data includes
at least one of log times, content identifiers, and content offsets” (claims 2, 10); “scrubbing the
raw play stream further comprises analyzing channel data ...” (claims 3, 11); “a clean play list is
generated from the clean play stream” (claims 5, 13); “the plurality of audio data representations
include a plurality of audio signatures” (claims 6, 14); and “an audio data representation ...

includes a plurality of signal landmarks” (claims 7, 15).

IV. STATEMENT POINTING OUT EACH SUBSTANTIAL NEW QUESTION OF
PATENTABILITY

To secure allowance of the claims, Applicant introduced significant amendments to the
claims—replacing all pending claims in its last amendment. As discussed in relation to the *768
patent’s prosecution history in Section II.A above, although no discussions reveal that any

particular limitation was important in overcoming the art of record, the language of the allowed



claim suggests that, in addition to the whole of the claims being allegedly non-obvious over the
art of record, the Examiner may have believed that the prior art of record did not disclose
scrubbing a raw play stream that includes a sequence of two different content identifiers or one
content identifier and an indication of the absence of a likely match to change a result of the
sequence, thus generating a clean play stream. However, these concepts—and indeed the claims
as a whole—are found in the prior art and well-known to persons of ordinary skill in the art
(“POSAs”). For example, O’Hagan (Ex. D) discloses an identification system configured to
produce a file recording the details of successive classified audio signatures and then later revisit
and classify any audio signatures that could not be classified earlier—i.e., scrubbing the file
records. Apel (Ex. E) further discloses the analysis of sequence data to determine how to classify
an audio sample. And Cheung (Ex. F) discloses other well-known implementation details that
would have been practiced in these similar systems.

Neither O’Hagan, Apel, nor Cheung were before the Examiner during prosecution of the
768 patent. Although Wang was used as a secondary reference in some rejections during
prosecution of the *768 patent, Wang was not considered in view of O’Hagan, Apel, or Cheung,
which provide the new teachings discussed herein and were not before the Examiner. As
demonstrated herein, the prior art renders obvious the claims of the *768 patent, including the
added limitations that may have served as a basis for allowance. O’Hagan, Apel, and Cheung
therefore present substantial new questions of patentability of the claims of the *768 patent.

SNQ 1: O’Hagan teaches that raw play streams having unidentified or unmatched

audio data need to be scrubbed to identify the unidentified or unmatched audio

data. This would have been important to a reasonable examiner.

SNQ 2: Apel teaches scrubbing including analyzing a sequence of a raw play

stream and comparing the sequence to an expected sequence to identify unidentified

or unmatched audio data. This would have been important to a reasonable

examiner, as would the known combination with systems such as O’Hagan.

SNQ 3: Cheung teaches content identification results including (i) content

identifiers associated with respective audio data representations, and (ii) indications

of the absence of respective likely matches to audio data representations. This

would have been important to a reasonable examiner, as would the known

combination with systems such as O’Hagan and Apel.



The table below summarizes the proposed rejections based on the above substantial new

questions of patentability.

1 | O’Hagan (Ex. D) in view of Apel (Ex. E) 1-3, 5-6 § 103
) I 1-3, 5-6,
2 | O’Hagan (Ex. D) in view of Apel (Ex. E) and Cheung (Ex. F) 9-11. 13-14 § 103

3 | O’Hagan (Ex. D) in view of Apel (Ex. E) and Wang (Ex. H) 7,9-11, 13-15 | § 103

O’Hagan (Ex. D) in view of Apel (Ex. E), Cheung (Ex. F), and

Wang (Ex. 1D 7,15 § 103

Doermann, [0039]-[0195].

V. DETAILED EXPLANATION UNDER 37 U.S.C. § 1.510

A. Claims 1-3 and 5-6 Are Obvious Over O’Hagan in view of Apel

1. Overview of O’Hagan

O’Hagan (Ex. D) qualifies as prior art under at least pre-AIA 35 U.S.C. § 102(b) because
it issued on 12/3/1996, more than one year prior to the *768 patent’s earliest possible priority
date of 5/27/2004.* O’Hagan is directed to the automatic identification of broadcast
performances, such as music, commercials, and the like. Ex. D, 1:9-12. Identification systems are
used, for example, to measure the broadcast frequency of any particular program and to provide
information about advertising audience numbers, commercial repetitions, and licensed broadcast
performances. Ex. D, 1:14-24. O’Hagan describes a typical prior art identification system with
respect to Fig. 1 (below), which includes a station monitering vait 28 for monitoring broadcasts

uniif &4 for identifying the broadcasts.

o & - .
and signaiurs angd e

Doermann, [0043].

* The *768 patent claims priority to U.S. provisional application no. 60/574,836, filed 5/27/2004.
Requestor takes no position as to the propriety of the priority claims since the art presented

herein pre-dates the earliest filing.
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FIG.1

PRIOR ART

alion wmanttoring unit 28 receives radio signals (via antenna 22 and receiver 24) and

processes the signals (via at least audio processing circuitry 28 and audio signature extraction
circuit 44) to extract audio signatures that are based, in part, on the energies found in different
frequency bands of the received radio signals. Ex. D, 5:1-22. The extracted audio signatures are

stored along with their timestamps. Ex. D, 5:30-36. Doermann, [0044].

ciatian
R

A

woniloring wnits AW (via communication lines 68) and compares the signatures with a plurality

of reference signatures to identify corresponding broadcast programs (via at least signature
recognition computer 70 and reference signature database memory 72). Ex. D, 5:40-51.
Signature recognition computer 70 “searches for instances of successive recognition of extracted
signatures to identify a particular program” and classifies and stores the signatures in recognition
file 74. Ex. D, 5:52-64. Doermann, [0045].

The recognition file 74 is further provided to post-processing computer 76, which
produces a file or log 80 of identified programs along with their start times and durations. Ex. D,

5:64-6:3. Additionally, post-processing computer 76 assigns a code to non-recognized or

11



unmatched signatures for later manual review and identification. Ex. D, 6:7-10. Doermann,
[0045].
2. Overview of Apel

Apel (Ex. E) qualifies as prior art under at least pre-AIA 35 U.S.C. § 102(e) because it is
a patent granted on U.S. patent application 09/441,539, filed 11/16/1999, which is before the
768 patent’s earliest possible priority date of 5/27/2004. Apel is directed to systems and
methods for performing audience surveys of broadcast audio. Ex. E, Abstract. Survey systems
are used, for example, to determine the popularity of programs and broadcast stations, determine
advertising pricing structures, and the like. Ex. E, 1:27-32. Apel describes a system with respect
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environment and store features representing the structure of the audio. Ex. E, 6:19-25. For
example, audio signals received by a microphone in a poviaise monitering w4 are amplified,

low-pass filtered, digitized, and sent to a microprocessor for audio processing and feature
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extraction. Ex. E, 7:58-67. Audio processing and feature extraction includes partitioning audio
into frequency bands and determining a measure of the power in each of the bands to provide
audio data measurements that are used as features in the pattern recognition process. Ex. E, 8:1-
29. When portahis mantitering units € dock into deckang stations Y, they transfer the audio
feature data, which includes timer values and is accompanied by location data, to ¢ty

ampaier ¥ via dialup modems 9. Ex. E, 3:30-39, 5:35-41, 6:28-33, 9:12-38, 9:50-58. In a larger
market, data is also transferred over a wide area network. Ex. E, Fig. 6, 7:8-28. Doermann,
[0047].

Centval compaiter 7 then compares packets downloaded from the paviahle montioring
units 4 with sections of audio files that occurred at the same date and time. Ex. E, 9:62-65. In
particular, cemisal comipaior 7 generally generates the audio files used for comparison in the
same way that the pariahie manitoring sails & generates its audio feature data, except that
ceniival computer T must generate audio files for the several audio sources that are available.
Ex. E, 9:65-10:45. Comparisons are performed by first synchronizing the times of audio features
from the poriabic monttoring unils & with audio files stored by cenirat compasier 7. Ex. E,
9:62-65, 10:46-51, 11:48-56. Then a pattern recognition process is performed to determine a best
match with reference patterns from the several sources to ultimately determine that a specific
broadcast was being listened to at a particular time. Ex. E, 3:53-57, 4:15-25, 6:31-37, 7:23-29,
11:66-13:49. If a result of a comparison meets a minimum threshold, then the corresponding

source identification is recorded; otherwise, the source is recorded as unknown. Ex. E, 12:5-14,

e

N
LRI

13:43-49. In cases where matches are not initially found, sewiza witay ¥ will “repeat all of
the pattern matches using an expanded search window.” Ex. E, 11:54-61. Doermann, [0048].

To reduce the amount of broadcast data that must be transferred for analysis, if an initial
identification is made for one packet, then attempts are made to match subsequent packets with
broadcast source features from the same channel as the initial identification. Ex. E, 7:28-34. This
is possible because, typically, “a listener will continue to listen (or stay tuned) to the same station

for some amount of time.” Ex. E, 7:34-37. Doermann, [0049].
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3. O’Hagan and Apel are Analogous Art

O’Hagan and Apel are analogous to the *768 patent because they are in the same field of
endeavor as the *768 patent and reasonably pertinent to the alleged problems discussed therein.’

For example, the *768 patent is in the field of “media monitoring and measurement” and
the “recognition” of media content (see Ex. A, Abstract, 1:60-2:15), and, similarly, O’Hagan is
in the field of “monitoring, identifying, classifying and logging musical work performance
broadcasts” (see Ex. D, Abstract, 1:9-12) and Apel is in the field of “identifying ... audio
sources” and the “determination” of “which broadcast audio signals ... [are] listen[ed] to at
different times of the day” (see Ex. E, 1:10-23). Doermann, [0050].

Moreover, O’Hagan seeks to improve on prior art systems that rely on “special codes” or
“predictable cues” by providing “high recognition over all portions of [a] musical work™ and,
furthermore, seeks to recognize a variety of musical works, including works from radio stations,
CD players, audio tracks from cinema media, and the like. Ex. D, 3:58-66, 6:22-37. O’Hagan’s
disclosure would therefore have been reasonably pertinent to problems alleged in the 768 patent,
which include the desire to track usage “across several types of media” such as radio, CDs, and
others, and to avoid relying on the use of “codes” that “are limited in that they can only track
content that has been properly encoded.” See Ex. A, 1:14-36. Doermann, [0050].

Likewise, Apel seeks to improve on prior art systems that rely on the “injection of a
coded identification signal within the audio” and therefore Apel’s disclosure would have been
reasonably pertinent to problems alleged in the *768 patent, which include prior art reliance on
the use of “codes” that “are limited in that they can only track content that has been properly
encoded.” See Ex. E, 1:48-2:25; Ex. A, 1:33-36. Additionally, Apel teaches that its body-worn
portable monitoring units “sample the acoustic environment ... using a microphone. Ex. E, 3:12-

21. Thus, Apel’s disclosure would have also been reasonably pertinent to other problems alleged

5 A reference is analogous art to the claimed invention if: (1) the reference is from the same field
of endeavor as the claimed invention (even if it addresses a different problem); or (2) the
reference is reasonably pertinent to the problem faced by the inventor (even if it is not in the
same field of endeavor as the claimed invention). See In re Bigio, 381 F.3d 1320, 1325, 72
USPQ2d 1209, 1212 (Fed. Cir. 2004) (describing the “[t]wo separate tests™).
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in the 768 patent, which include false positives from determining that a person is tuned into a
particular channel but actually “mute[s] a broadcast during commercial periods” (thus “not
adequately track[ing] whether the audience member listened to a particular advertisement”) and
having the ability to “track usage of particular media content independent of channel” and
“across several types of media.” See Ex. A, 1:14-32. Doermann, [0050].

Accordingly, O’Hagan and Apel are each analogous to the *768 patent.

4. A POSA Would Have Been Motivated to Modify O’Hagan in view of

Apel’s Teachings
While O’Hagan discloses a system in which several station wionitoring s
communicate with a signainre s recogniiion pesh-precessing unit §4 over “communication
lines 68,” O’Hagan does not explicitly describe those communications as being over a network.

Ex. D, 5:47-51. Additionally, while O’Hagan discloses that its sigvisiure andd recognition poasts

X

o

TR 1t &8 codes non-recognized or unmatched extracted signatures so that a later
manual review and identification of those signatures can be performed, O’Hagan does not
explicitly describe the specifics of that additional review process. Ex. D, 6:7-10. Apel teaches the
use of network communications, and Apel further teaches supplementing initial identifications in
an audio identification processes with matches from the same channel. Ex. E, 3:30-39, 5:35-41,
6:28-33, 7:8-37, 9:12-38. A POSA would have been motivated to modify O’Hagan’s system and
method to utilize network communications to broaden the range of potential customers and to
match non-recognized or unmatched signatures with broadcasts from the same channel as an
initial identification, as taught by Apel, for numerous reasons. Doermann, [0051].

First, networks facilitate communications between devices that are located remotely from
each other. Apel teaches that its poariaiie wenitering wnif and certral compuiers communicate
via modems and telephone lines—i.e., over a public switched telephone network. Ex. E, 3:30-39,
5:35-41, 6:28-33, 9:12-38. The use of telephone networks advantageously allows for the remote
transfer of data at any time, such as “late at night or early in the morning when the portable
monitoring unit is not in use and the phone line is available.” Ex. E, 3:33-38, 6:28-31. Moreover,
Apel teaches that in an “expanded survey system that is intended to operate in multiple cities or

markets,” groups of pariain Wioving Wiy and sentvat compuiers are connected via “wide
area network.” Ex. E, 5:46-54, 7:8-26. The use of larger scale wide area networks

advantageously allows for combined access to users in geographically diverse and remote areas
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and facilitates the sharing of processing loads by networked computers. A POSA would have
therefore been motivated to modify O’Hagan’s communication lines to utilize one or more
networks to remotely access audio data from users in different locations, as taught by Apel.
Doermann, [0052]. Moreover, the modification would have been, at least, the application of a
known technique (e.g., Apel’s teaching of communication over a network) to a known system
ready for improvement (e.g., O’Hagan’s non-limited disclosure of communication lines) to yield
predictable results (e.g., the communication of data from remote locations). Doermann, [0053].
See MPEP § 2143 (citing KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 415-421 (2007)).

Second, O’Hagan contemplates reviewing non-recognized or unmatched extracted
signatures for identification but leaves to a POSA how that additional review would be
performed. Apel “assum[es] that a listener will continue to listen (or stay tuned) to the same
station for some amount of time,” and so “[o]nce an initial identification has been made, it is
confirmed by matching subsequent packets with broadcast source features from the same channel
as the previous recognition.” Ex. E, 7:30-37. This shorthand matching saves processing time and
energy by preemptively and automatically having a best guess in hand that only needs to be
confirmed as a match, rather than requiring the performance of a new and separate manual
analysis and identification based on original audio recordings. Ex. D, 5:4-9, 6:9-10. A POSA
would have therefore been motivated to modify O’Hagan’s system to match non-recognized or
unmatched signatures with subsequent packets from the same channel of a previous recognition
in order to take advantage of the known behavioral characteristic of users to listen to the same
music or station for an amount of time, as taught by Apel. Doermann, [0054]. Moreover, the
modification would have been, at least, the application of a known technique (e.g., Apel’s
teaching of subsequent matching based on the assumption that a user will remain on the same
channel) to a known system ready for improvement (e.g., O’Hagan’s non-limited disclosure of
subsequent review of unmatched signatures that leaves open to the POSA how to perform the
subsequent review) to yield predictable results (e.g., the matching of unmatched signatures based
on the channel of previous matched signatures). Doermann, [0055]. See MPEP § 2143 (citing
KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 415-421 (2007)).

A POSA also would have had a reasonable expectation of success modifying O’Hagan’s
system to communicate over a network and to scrub the raw play stream based on an expected

pattern of sample sequence data. For example, Apel specifically describes using a frame relay
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network, and a POSA would have recognized that a variety of other network types were also
well-known and used for audio recognition. Ex. E, Fig. 6; Ex. H, 6:47-7:8 (describing
connections via LAN, WAN, enterprise-wide office networks, intranets, and the Internet, and
through devices including servers, routers, modems, and other devices). Additionally, Apel
teaches steps to capture channel data, e.g., via collection and storage of extracted feature data
and their timings. Ex. E, 9:59-10:4. The storage and analysis of data was a basic computer
function already practiced and described by O’Hagan (see Ex. D, 5:52-58, describing the
comparison of extracted signatures to stored signatures in a reference database), and the storage,
retrieval, and analysis of additional data would have been well within the skill of a POSA.
Doermann, [0056].

Claims 1-3 and 5-6 are therefore obvious over O’Hagan in view of Apel as discussed
herein. Doermann, [0057]. The examiner did not appear to have these teachings before him when
allowing the claims, which seemingly were allowed for teaching a raw playstream including
unmatched samples and a scrubbing correction mechanism for changing those unmatched

samples.

5. Detailed Explanation of the Pertinency and Manner of Applying the
Prior Art to Each Claim

a. Claim 1

i. 1[pre]: A media measurement method comprising:

To the extent that the preamble of claim 1 is limiting, O’Hagan discloses it. Doermann,
[0058].

O’Hagan discloses a “broadcast program identification” system and method. Ex. D, 4:65-
66. The method includes, for example, receiving broadcast radio signals (i.e., media) and
identifying corresponding broadcast programs for the purpose of determining the sizes of their
audiences and repetitions (i.e., measuring their performances). Ex. D, 4:66-5:4, 5:40-47.

Accordingly, O’Hagan discloses a media measurement method. Doermann, [0059].
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11. 1[a]: (a) receiving over a network, at one or more
computers, data for a sequence of audio data samples,
the audio data samples comprising representations of
audio data captured at a media monitoring device, the
plurality of audio data samples being submitted over
the network;

O’Hagan in view of Apel renders obvious this limitation. Doermann, [0060].

O’Hagan discloses receiving over a network (e.g., receiving over communication lines

68), at one or more computers (e.g., receiving at sigviaiuy

unit §4), data for a sequence of audio data samples (e.g., successively extracted and stored
signatures and times of extraction for monitored audio signals from a broadcast radio antenna),
the audio data samples comprising representations of audio data captured at a media monitoring
device (e.g., the signatures represent energy found in different frequency bands of the audio
signals captured at stafion monitering wnit 38), the plurality of audio data samples being
submitted over the network (e.g., the data is transmitted over the communication lines 68).
Doermann, [0061].

For example, O’Hagan discloses that station menitering unit 8 includes an antenna 22
and a receiver 24 (which includes a tuner and amplifier) for receiving broadcast radio signals and
producing a program signal 26 from a monitored broadcast station, i.e., sampling the broadcast
radio signals to produce the program signal. Ex. D, 5:1-6; see also Ex. D, 6:52-57, 10:38-43 and
Ex. E, 3:14-21, 4:38-5:34, 7:58-8:53 (audio that is monitored and that has its information
recorded is sampled; audio waveforms, their extracted features, and time-divided portions
thereof are all samples). The program signal 26 is processed by audio processing circuitry 28,
multiplexer 38, A/D converter 40, events detector 48, and audio signature extraction circuit 44
to: detect energies representative of audio signals within specified frequency bands of the
program signal, digitize the audio signals, and “extract an audio signature {rom [the] digitized
audio signals” based on the detected energies. Ex. D, 5:10-22; see also Ex. D, 7:63-8:16
(describing a spectral signature of audible musical work performances useful for identifying the
musical work). The extracted audio signatures are stored with their extraction times and dates.
Ex. D, 5:30-34; see also Ex. D, 9:30-34 (describing identification results including a time of
signal reception of an original audible signal from its source; further describing an identification

library storing catalog information). O’Hagan further discloses that “successive” extracted audio
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signatures may be recognized and identified as belonging to a particular program, and therefore
the extracted audio signatures are a sequence of audio data samples that, collectively, represent
audio data of the one or more programs from which they were generated. Ex. D, 5:58-64.
Doermann, [0062].

S

At a later time, station montioring snit 28 submits the stored extracted signatures to

wif &4, which receives them “by way of several

Is e s .
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communication lines 68.” Ex. D, 5:40-51. The sigrsisye ang
&4 is a computer because, e.g., it analyzes extracted signatures with signature recognition
computer 70, compares extracted signatures to reference signatures in reference database
memory 72, and stores classification results in recognition file 74. Ex. D, 5:52-61. Doermann,

[0063].

FIG.1

FRIOR ART

structure of audio presented to wearers of pariabie wmanitoring uniis via “telephone
connections,” “local network,” or “wide area data communication network.” Ex. E, 3:30-39,

5:35-41, 5:46-54, 6:28-33, 7:8-26, 9:12-38. Doermann, [0064].
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To the extent Patent Owner argues that O’Hagan’s communication lines 68, with which

¢ unid &4 communicates with a plurality of statien

monitering wnits 3, do not explicitly include communications over a network, a POSA would
have been motivated to modify O’Hagan to utilize network communications for the remote
transfer and centralized processing of information, as discussed in Section V.A.4 above, in light
of Apel’s teachings. Doermann, [0065].

111. 1[b]: (b) using the one or more computers to query an
electronic database of a plurality of audio data
representations and corresponding content identifiers;

O’Hagan discloses this limitation. Doermann, [0066].

O’Hagan discloses using the one or more computers (e.g., using =i

g unit &4, which includes signature recognition computer 70) to

query an electronic database (e.g., accessing a reference signature database memory 72 to
compare data) of a plurality of audio data representations (e.g., a library of reference signatures
used for comparison) and corresponding content identifiers (e.g., information used for classifying

recognized signatures). Doermann, [0067].

Doermann, [0068].
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Received extracted signatures (see discussion of claim 1[a] above) are “compared by a
signature recognition computer 70 to a library of reference signatures stored in a reference
signature database memory 72.” Ex. D, 5:52-54. Successfully recognized signatures are then
“classifie[d].” Ex. D, 5:54-61; see also Ex. D, 9:30-34 (describing an identification event
including identification of a source and time), 10:28-30 (describing storage of a decision output
log and identification results). From this disclosure, a POSA would have recognized that the
database therefore includes both a plurality of audio data representations—i.e., the reference
signatures to which an extracted signature are compared to determine a match— and
corresponding content identifiers—i.e., descriptive and/or identifying information corresponding
to the references signatures that the system uses to classify the extracted signatures as a result of
the query—because O’Hagan describes that the result of the comparisons between extracted
signatures and references signatures in the database is a classification of the extracted signatures,
and reference signature databases used for classification in audio recognition systems were
known to correlate reference features with identifying information and other related information

so that successful matches return useful identifying information. See Ex. E, 10:18-32 (storing
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reference features with their source and time), 12:5-14, 13:43-49 (recording a source
identification when a pattern recognition process determines a match); Ex. F, [0019]-[0021]
(audio signatures stored in a database with cross-referenced program content identity), [0031],

[0033], [0076] (returning a program-id for a database search match). Doermann, [0069].

iv. 1[c]: (c) generating a raw play stream, the raw play
stream comprising a sequence of content identification
results corresponding to the sequence of audio data
samples; wherein:

O’Hagan discloses this limitation. Doermann, [0070].

O’Hagan discloses generating a raw play stream, the raw play stream comprising a
sequence of content identification results corresponding to the sequence of audio data samples
(e.g., generating recognition file 74 containing recognition results and classifications of the
extracted signatures in sequential order such that “successive recognitions” in the recognition file
74 identify particular played programs). Doermann, [0071].

For example, O’Hagan discloses generating a recognition file 74 that stores the results of
the comparisons between the extracted signatures and the reference signatures. Ex. D, 5:58-61;
see also Ex. D, 10:28-30 (describing storage of a decision output log and identification results).

See also the discussion of querying the database in claim 1[b] above. Doermann, [0072].
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Furthermore, O’Hagan discloses that the recognition file is analyzed and processed to
identify “successive” recognized extracted signatures, their start times, and durations. Ex. D,
5:58-6:3. From this disclosure, a POSA would have recognized that the recognition file is a play
stream containing a sequence of identification results corresponding to audio samples from the
programs that were played (i.e., listened to or tuned to) and is furthermore an ordered listing of
identification results, from which successive—i.e., consecutive in time—recognition results are
recognized as particular played programs and from which such played programs and their start
times and durations are determined. Identifying audio samples and producing results relating to
the order in which they were played was well-known in audio recognition systems. See, e.g., Ex.
E, 7:29-40 (performing identification by matching feature packets and then “matching
subsequent packets”); Ex. F, Fig. 2 (showing analysis of consecutive audio frames over time),
[0028] (detecting frames of an audio program in order), [0148] (identifying programs by
recognitions across consecutive sets of frames) Doermann, [0073]. Furthermore, because the

recognition file 74 contains the recognition and classifications from comparing the extracted
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signatures to the reference signatures and, e.g., has not yet been altered by scrubbing (see claims

1[d]-1[e] below) or some other post-processing step, it is a raw play stream. Doermann, [0073].

V. 1[c.i]: the sequence of content identification results is
obtained by querying the electronic database to attempt
to determine respective likely matches between
respective audio data samples in the sequence of audio
data samples and respective audio data representations
in the electronic database;

O’Hagan discloses this limitation. Doermann, [0074].

O’Hagan discloses that the sequence of content identification results (e.g., the recognition
results and classifications stored in the recognition file 74; see discussion of claim 1[c] above) is
obtained by querying the electronic database (e.g., obtained by accessing a reference signature
database memory 72 to compare data); see discussion of claim 1[b] above) to attempt to
determine respective likely matches between respective audio data samples in the sequence of
audio data samples and respective audio data representations in the electronic database (e.g., to
compare extracted signatures to references signatures from the database and classify the
extracted signatures for identification). Doermann, [0075].

For example, as discussed with respect to claims 1[b] and 1[c] above, O’Hagan discloses
that received extracted signatures are compared to respective reference signatures in the library
of reference signatures stored in a reference signature database memory to generate the
recognition file including the sequence of content identification results. Ex. D, 5:52-6:3.
Furthermore, O’Hagan explains that its system “compares the extracted signatures from the
various station monitoring units 20 with a plurality of reference signatures taken from programs
to identify particular corresponding broadcast programs,” and thus the comparison is performed
to determine likely matches between the extracted signatures and the reference signatures from

the database. Ex. D, 5:41-47. Doermann, [0076].
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Vl. 1[c.ii]: a content identification result of the sequence of
content identification results comprises either: (i) a
content identifier associated in the electronic database
with a respective audio data representation that is
determined to be a respective likely match with a
respective one of the audio data samples; or (ii) an
indication of the absence of a respective likely match
between a respective audio data sample and an audio
data representation in the electronic database; and

O’Hagan discloses this limitation. Doermann, [0077].

O’Hagan discloses that a content identification result of the sequence of content
identification results (e.g., a particular recognition and classification result in recognition file 74)
comprises either: (i) a content identifier associated in the electronic database with a respective
audio data representation that is determined to be a respective likely match with a respective one
of the audio data samples (e.g., a result from an extracted signature that is successfully
classified); or (i1) an indication of the absence of a respective likely match between a respective
audio data sample and an audio data representation in the electronic database (e.g., a result from
an extracted signature that is not classified). Doermann, [0078]-[0079].

For example, O’Hagan discloses that the recognition file 74 has stored therein the
classifications of extracted signatures that were compared to the reference signatures. Ex. D,
5:58-61. Instances of “successive recognition of extracted signatures” serve as the basis for
identifying particular programs. Ex. D, 5:61-64. A POSA would have therefore recognized that a
recognized extracted signature would have been classified with a content identifier (e.g., an
identification of a program) associated in the electronic database with a respective audio data
representation (e.g., associated with a reference signature) that is determined to be a respective
likely match with a respective one of the audio data samples (e.g., determined to be a respective
likely match with an extracted signature). O’Hagan thus satisfies part “(1)” of this limitation that
requires “‘either” of two alternatives “(i)” “or” “(i1)”. Doermann, [0080].

Additionally, O’Hagan discloses that analysis of the recognition file 74 having the above-
described classified extracted signatures allows for “check[ing] and flag[ging] incomplete or
otherwise defective broadcast identifications,” for the “detection of false signal recognitions,”
and identification of “non-recognized or unmatched extracted signature[s].” Ex. D, 5:64-65, 6:3-

10. From this disclosure, a POSA would have recognized that, for these non-recognized and
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unmatched extracted signatures, the recognition file 74 must include an indication of the absence
of a respective likely match in order for post-processing computer 76 to programmatically
determine that any particular extracted signature is non-recognized or unmatched. That is, a
“non-recognized or unmatched extracted signature” would have been classified in the
recognition file in such a way that the system recognizes the classification as being non-
recognized or unmatched—i.e., an indication of the absence of a likely match. If, by contrast, the
recognition file 74 provided no indication of the absence of a likely match, then the post-
processing computer 76 would not be able to analyze the recognition file 74 to determine that an
extracted signature was non-recognized and unmatched because there is no indication of that
status. Such an indication would have taken any known form of indication, such as an explicit
indication, examples of which were well-known in the art. See, e.g., Ex. F, [0031], [0033],
[0076], Figs. 2 and 7 (describing a “NO-MATCHED” indication). Even if an implicit indication
were used in O’Hagan, such as an extracted signature with a blank of unfilled classification in
the recognition file 74, such would have been recognized by a POSA as an indication of an
absence of a match because the post-processing computer 76 is configured to understand that an
extracted signature without a classification is non-recognized or unmatched based on its analysis
of the recognition file 74, as disclosed by O’Hagan and discussed above. A POSA would have
therefore recognized that the recognition file also includes, for non-recognized or unmatched
extracted signatures, an indication of the absence of a respective likely match with a respective
reference signature. O’Hagan thus further satisfies the alternative part “(ii)” of this limitation.

Doermann, [0081].

vil. 1fc.iii]: the raw play stream includes either: at least two
different content identifiers obtained from the
electronic database; or at least one content identifier
obtained from the electronic database and at least one
indication of the absence of a respective likely match
between a respective audio data sample and an audio
data representation in the electronic database;

O’Hagan discloses this limitation. Doermann, [0082].

O’Hagan discloses that the raw play stream (e.g., the recognition file) includes either: at
least two different content identifiers obtained from the electronic database (e.g., extracted
signatures classified as programs and commercial advertisements); or at least one content

identifier obtained from the electronic database and at least one indication of the absence of a
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respective likely match between a respective audio data sample and an audio data representation
in the electronic database (e.g., extracted signatures classified as programs and commercial
advertisements, along with extracted signatures classified as non-recognized and unmatched).
Doermann, [0083].

For example, O’Hagan discloses that the recognition file 74, which includes classified
extracted signatures, is analyzed by post-processing computer 76 to identify “programs,
commercial advertisements or other repetitively broadcast programs ... together with a starting
time and the program duration.” Ex. D, 5:64-6:3. From this disclosure, a POSA would have
therefore recognized that the recognition file includes at least two different content identifiers
corresponding to two different contents, such as a first program and a second program of the
plurality of programs or a program and a commercial advertisement. O’Hagan thus satisfies the
first part of “at least two different content identifiers” of this limitation that requires “either” of
two “or” alternatives. Doermann, [0084], [0086].

Additionally, O’Hagan discloses that not every extracted signature may have a successful
match during classification, and thus the classifications will include indications of “non-
recognized or unmatched extracted signature[s].” Ex. D, 6:7-10. A POSA would have therefore
recognized that the recognition file includes at least one content identifier corresponding to a
program or a commercial advertisement, and one indication of the absence of a likely match, for
example in the case where at least one extracted signature is classified as a program or
commercial advertisement and at least one extracted signature is classified as non-recognized or
unmatched. O’Hagan thus satisfies the second part of “at least one content identified ... and at
least one indication of the absence of a respective likely match” of this limitation that requires
“either” of two “or” alternatives. Doermann, [0085], [0086].

Moreover, a POSA would have recognized that this claim language describes obvious
natural variances in performing audio recognition of audio channels, such as radio stations and
CDs, which include series of different audio programs from which any particular user may
switch between or back and forth (in addition to switching between radio stations and CDs
altogether). See, e.g., Ex. D, 14:65-66 (describing a tape recording including ten different
musical works), 16:20-29 (describing an audio signal including a plurality of musical works).
Because the audio recognition system is expected to successfully recognize extracted signatures

at least some of the time (see Ex. D, 5:61-64 (describing the successive recognition of extracted
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signatures), 6:8-9 (describing non-recognized and unmatched extracted signatures); Ex. F,
[0019], [0031], [0033], [0076], Figs. 2 and 7 (describing database searches resulting in matches
and no-matches), the plurality of classifications of the programs will include two different
content identifiers if more than one is successfully identified or will include one content
identifier and one indication of the absence of a likely match if one is successfully identified and
one is not. Doermann, [0086].

viii. 1[d]: (d) scrubbing the raw play stream by analyzing
sample sequence data of the raw play stream to
determine whether to change a result of the sequence of
content of identification results in view of a pattern of
the sample sequence data of the raw play stream
compared to an expected pattern of sample sequence
data; and

O’Hagan in view of Apel renders obvious this limitation. Doermann, [0087].

O’Hagan discloses scrubbing the raw play stream to determine whether to change a result
of the sequence of content of identification results (e.g., to determine whether to change a non-
recognized or unmatched extracted signature based on a manual identification). Doermann,
[0088].

For example, O’Hagan discloses that the recognition file includes the classification
results of the extracted signatures, which may include classifications of the extracted signatures
to “programs, commercial advertisements or other repetitively broadcast programs” or as
otherwise being “non-recognized or unmatched.” Ex. D, 5:58-6:10. A temporary code identifies
the non-recognized or unmatched extracted signatures, which O’Hagan discloses are manually
reviewed and identified. Ex. D, 6:7-10. Doermann, [0089].

Apel teaches the advantageous use of time tagged audio features to efficiently identify
packets based on an initial successful identification. Apel teaches that reference features are
stored with their source and time. Ex. E, 6:65-66, 10:18-32. Before an initial identification is
made, Apel teaches that its recognition process “locate[s] time intervals in the stored feature
blocks that are time aligned ... with the unknown feature packet” that is to be identified. Ex. E,
6:65-7:7:1. The unknown feature packet is compared to stored feature blocks that are aligned in
time with the unknown feature packet. Ex. E, 6:65-7:1, 7:27-29. Those stored feature blocks
being used for initial comparison include all relevant feature blocks from a desired market,

which in one example may be 10 TV stations and 50 radio stations for a small region. Ex. E,
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6:54-64. Based on a comparison of the unknown feature packet to the multitude of stored feature
blocks from the same time interval, an initial identification is made, and afterward, “[o]nce an
initial identification has been made, it is confirmed by matching subsequent packets with
broadcast source features from the same channel as the previous recognition.” Ex. E, 7:28-32.
Therefore, the additional comparisons are limited to stored feature blocks from the same
channel—i.e., channel data—but subsequent in time to the initial identification and need not
include a broad search among the entire market’s many channels. In comparing and matching the
additional, subsequent in time packets with packets from the single channel because a pattern of
the feature packets is expected to match an expected pattern of feature packets exhibited by the
channel, Apel is able to advantageously make use of packet times and broadcast times expected
to occur in sequence. Ex. E, 6:65-7:1, 7:27-29. Apel explains that this method of identification is
used because “a listener will continue to listen (or stay tuned) to the same station for some
amount of time.” Ex. E, 7:34-37. That is, Apel teaches that packets are expected to follow a
pattern of staying on the same channel, and so once an initial identification of a feature packet is
made on one channel, subsequent feature packets are expected to also be on the same channel
and in the same order because the user is expected to remain listening to the same channel.
Doermann, [0090].

To the extent Patent Owner argues that O’Hagan does not explicitly describe a computer
process of scrubbing the raw play stream in view of a pattern of the sample sequence data of the
raw play stream compared to an expected pattern of sample sequence data, a POSA would have
been motivated to modify O’Hagan’s system to perform that process and scrub the raw play
stream in view of a pattern of the initial successful identifications or classifications compared to
a pattern of an expected pattern of sample sequence data, to take advantage of known behavioral
tendencies with respect to listening patterns as discussed in Section V.A.4 above, in light of
Apel’s teachings. See also MPEP § 2144.04(1II) (providing an automatic means to replace a
manual activity is obvious). Accordingly, the recognition process disclosed by O’Hagan, and as
modified by Apel’s teachings, would have included:

® generating a recognition file that is a raw play stream of a sequence of content

identification results (as discussed with respect to claims 1[c]-1[c.iii] above),
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¢ which may at times include an indication of non-recognized or unmatched extracted
signatures that are indications of an absence of a match for an audio data sample (as
discussed with respect to claims 1[c.ii]-1[c.iii] above),
¢ automatically recognizing that non-recognized or unmatched extracted signatures require
further analysis for identification (as discussed above; see Ex. D, 6:3-10), and
e utilizing existing classified extracted signatures near the non-recognized or unmatched
extracted signatures as bases for determining that the non-recognized or unmatched
extracted signatures in the sequence of content identification results should be
classified—and thus changed from being unrecognized or unmatched to recognized or
matched—in comparison to an expected pattern of signatures from a particular channel as
if continuously played (as discussed above; see Ex. E, 7:28-37), and
® attempting to change and match the non-recognized or unmatched extracted signatures to
reference signatures from the same channel as the existing classified extracted signatures
(as discussed above; see Ex. E, 7:28-37).
In other words, the recognition and post-processing unit 64 disclosed by O’Hagan, as modified
by Apel’s teachings, would have recognized that one or more extracted signatures were non-
recognized or unmatched—thus being part of a pattern of sample sequence data that is
incomplete compared to an expected pattern of sample sequence data having complete
recognitions from a channel because a user is expected to stay tune to the same channel for a
period of time—analyzed existing classified extracted signatures in the vicinity of the non-
recognized or unmatched extracted signatures to determine that existing classified extracted
signatures are from a particular channel, and compared and matched the non-recognized or
unmatched extracted signatures in the incomplete pattern of extracted signature classification
results stored in the recognition file with reference signatures corresponding to the signatures in
the expected pattern of signatures based on the channel of the recognized extracted signatures.
Additionally, because classifications of extracted signatures are stored in recognition file 74, the
recognition and identification of non-recognized or unmatched extracted signatures—i.e., the
result of classifying non-recognized or unmatched extracted signatures, which is disclosed as a
manual process by O’Hagan but performed automatically by computer as taught by Apel—is an
updated classification that would have also been stored in the same recognition file 74 that stores

the classification of all extracted signatures. Ex. D, 5:58-60. Doermann, [0091].
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ix. 1[e]: (e) generating a clean play stream from the raw
play stream by making any changes to the raw play
stream that are determined to be made by the
scrubbing.

O’Hagan in view of Apel renders obvious this limitation. Doermann, [0092].

O’Hagan in view of Apel teaches scrubbing the raw play stream to determine whether to
change a result of the sequence of content of identification results. See discussion of claim 1[d]
above). Furthermore, O’Hagan discloses that the purpose of the scrubbing is for “identification”
of the extracted signatures that were classified as being “non-recognized or unmatched extracted
signature[s].” Ex. D, 6:7-10. Classified extracted signatures are stored in the recognition file 74
(i.e., the raw play stream), and so from this disclosure a POSA would have recognized that the
scrubbing, as taught by O’Hagan in view of Apel, identifies and fixes the classifications of the
“non-recognized or unmatched extracted signatures” that are in the recognition file 74 (i.e., the
raw play stream)—the purpose of Apel’s teaching of subsequent identifications of audio
signatures based on initial identifications is to successfully identify those audio signatures for the
first time, and O’Hagan explains that those classification results are stored in the recognition file
74. Doermann, [0093]. Thus, upon classifying previously non-recognized or unmatched
extracted signatures based on the determinations made by the scrubbing, the recognition file 74
is updated to include classified extracted signatures of previously non-recognized or unmatched
extracted signatures now recognized and matched—i.e., a “clean play stream.” Doermann,
[0093].

b. Claim 2: The method of claim 1 wherein sample sequence data
includes at least one of log times, content identifiers, and
content offsets.

O’Hagan in view of Apel renders obvious the method of claim 1. O’Hagan in view of
Apel further renders obvious the limitations of this claim. Doermann, [0094].

O’Hagan in view of Apel teaches scrubbing the raw play stream by analyzing sample
sequence data, which Apel explains is performed based on corresponding packet times and
broadcast times expected to occur in sequence from the same channel. See discussion of claim
1[d] above. As discussed, Apel teaches “matching subsequent packets with broadcast source
features from the same channel as the previous recognition.” Ex. E, 7:30-32. From this

disclosure, a POSA would have recognized that an analysis of sample sequence data for

31



matching O’Hagan’s non-recognized or unmatched extracted signatures therefore includes
analyses of log times—i.e., finding packets that are “subsequent” to an existing matched packet
means finding packets that are next or later in time—and content identifiers—i.e., the subsequent
broadcast source features must be “from the same channel” and so the identity of the channel
must be determined. Apel further explains that relevant times for sequence analysis and matching
include “the time of acquisition”—i.e., a log time. Ex. A, 9:30-31, 11:13-14 (a log time indicates

a time of capture); Ex. E, 3:19-21. Doermann, [0095].

C. Claim 3: The method of claim 1 wherein: scrubbing the raw
play stream further comprises analyzing channel data as part
of determining whether to change a result of the sequence of
content of identification results.

O’Hagan in view of Apel renders obvious the method of claim 1. O’Hagan in view of
Apel further renders obvious the limitations of this claim. Doermann, [0096].

O’Hagan in view of Apel teaches scrubbing the raw play stream by determining whether
to change a result of the sequence of content of identification results. See discussion of claim
1[d] above. Apel further explains that the determination includes analyzing channel data:
“matching subsequent packets with broadcast source features from the same channel as the
previous recognition” “based on the assumption that a listener will continue to listen (or stay
tuned) to the same station for some amount of time.” Ex. E, 7:30-37. That is, Apel teaches that a
listener listening to a channel will, for matching purposes, be assumed to remain on the same
channel, and so identifications subsequent to any successful identification are assumed to come
from the same channel and matched with subsequent channel data until a subsequent match fails.
Ex. E, 7:37-53, 7:10:18-32. From this disclosure, a POSA would have recognized that the
scrubbing process of O’Hagan in view of Apel includes, for example, analyzing an existing
classified extracted signature’s channel to determine the channel of the existing classified
extracted signature so that the identity of appropriate channel data may be determined for use in
retrieving information to identify subsequent signatures, retrieving an appropriate channel’s
channel data such as reference signature and timing information, and analyzing the appropriate
channel’s channel data to determine if an extracted signature matches, and should be change to
correspond with, the channel’s reference signatures in comparison. See also Ex. E, 7:42-45
(comparisons are made with downloaded channel data), 7:30-34 (when matching subsequent

packets, only broadcast source features—i.e., channel data—{rom the same channel are
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downloaded), 7:37-39, 8:13-29 (downloaded channel data are used for the pattern recognition

and matching process). Doermann, [0097].

d. Claim 5: The method of claim 1 wherein a clean play list is
generated from the clean play stream.

O’Hagan in view of Apel renders obvious the method of claim 1. O’Hagan in view of
Apel further renders obvious the limitations of this claim. Doermann, [0098].

O’Hagan in view of Apel teaches generating the clean play stream after scrubbing as an
updated recognition file 74, which included the previously non-recognized or unmatched
extracted signatures—now recognized and matched as a result of the scrubbing. See discussion
of claim 1[e] above. O’Hagan further discloses generating a clean play list (e.g., generating a file
or log containing records of programs with their starting times and durations) from the clean play
stream (e.g., from the recognition file of classified extracted signatures generated after
scrubbing). Doermann, [0990].

For example, O’Hagan discloses that after extracted signatures are classified and stored
in recognition file 74, “successive recognized extracted signatures are provided to post-
processing computer 76, which produces a file or log 80 containing records of the identified
programs, commercial advertisements or other repetitively broadcast programs from each
monitored broadcast station together with a starting time and the program duration.” Ex. D, 5:58-

6:3. Doermann, [0100].
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Thus O’Hagan in view of Appel renders obvious generating a clean play list of identified
programs, with their start times and durations, from the play stream of classified extracted

signatures, which is a clean play stream generated after scrubbing. Doermann, [0101].

€. Claim 6: The media measurement method of claim 1 wherein
the plurality of audio data representations include a plurality
of audio signatures.

O’Hagan in view of Apel renders obvious the method of claim 1. O’Hagan further
discloses the limitations of this claim. Doermann, [0102].

O’Hagan discloses that the plurality of audio data representations (e.g., reference
signatures stored in reference signature database memory 72) include a plurality of audio
signatures (e.g., “reference signatures” compared with “audio signature[s]” to identify
corresponding broadcast programs). Doermann, [0103].

For example, as discussed with respect to claims 1[b] and 1[c.i] above, O’Hagan
discloses that the process “compares the extracted signatures from the various station monitoring
units 20 with a plurality of reference signatures taken from programs to identify particular

corresponding broadcast programs.” Ex. D, 5:41-47, 5:52-54. The extracted signatures include
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“audio signatures,” and thus a POSA would have recognized that the reference signatures used

for comparison likewise include audio signatures. Doermann, [0104].

B. Claims 1-3, 5-6, 9-11 and 13-14 Are Obvious Over O’Hagan in view of Apel
and Cheung

1. Overview of Cheung

Cheung (Ex. F) qualifies as prior art under at least pre-AIA 35 U.S.C. § 102(e) because it
is a publication of an application for patent having priority to U.S. provisional application no.
60/547,931, filed 2/26/2004, which is before the *768 patent’s earliest possible priority date of
5/27/2004. See priority analysis in Section V.B.1.a below. Cheung is directed to a system and
method for detecting and identifying broadcast audio and video signals. Ex. F, [0001]. The
system and method, implemented via computer software and/or hardware, operates by first
registering programming content and storing a series of “fingerprints” or “signatures” (also
referred to as pattern vector data) of the content in a database, cross-referenced with the identities
of the content. Ex. F, [0019]-[0021], [0219]. Doermann, [0106]. Next, unidentified monitored
content is input, and the system calculates the signatures of the monitored content and attempts
to match the calculated signatures with signatures of the already registered content in the
database. Ex. F, [0019], [0024]-[0031]. Database searches return identifying information if
successful (e.g., a “program-id” and “frame-id”) or an indication of failure if not (e.g., a “NO-
MATCHED flag”). Ex. F, [0019], [0031], [0033], [0076], Figs. 2 and 7. If a number of matches
are found within a certain time frame, then a program is deemed detected, and relevant
information, such as a program title and time of detection, is logged. Ex. F, [0019], [0021],
[0032]. Results are also displayed on a screen, for example. Ex. F, [0021]. Doermann, [0107].

a. Dynamic Drinkware Analysis: Cheung is Prior Art

On its face, Cheung is a U.S. patent application publication published 7/19/2007, based
on non-provisional application 10/598,283 filed 8/23/2006, claiming priority to PCT application
PCT/US05/04802 filed 2/16/2005, and claiming priority to provisional application 60/547,931
filed 2/26/2004 (Ex. G; “Cheung-P”). The 2/26/2004 filing date of Cheung-P predates the

earliest possible priority date of the 768 patent, which claims priority to provisional application
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60/574,836 filed 5/27/2004.° As shown below, Cheung is supported by Cheung-P and therefore

predates the earliest possible priority date of the *768 patent. Doermann, [0108]-[0109].

1. Cheung-P Supports a Claim of Cheung

As shown in the table below, Cheung-P supports at least one claim of Cheung.

1. A method executed
by a digital signal
processing system of

Ex. Gat9-11

6:20-8:2 (“The present invention describes a system and method
whereby identification of known audio or video programming can be
done without any reliance on a tandem video signal (in the audio
case) or normative markers in the signal indicating a known time in
the program and with unique and novel ways to calculate codes
representing the characteristics of the audio program without
requiring impractical computational capabilities. Benefits of this
system and method are accuracy, speed, robustness to playback speed
variation and the ability to perform the identification process in real
time, without reliance on any embedded cue or watermark. In
addition, the present invention takes advantage of the availability of
low cost, high performance computing platforms in order to
implement a high speed database searching methodology.

Detailed Description.

A. Overview

The broadcast monitoring and detection system embodying the
invention works in two phases: registration and detection. During the
registration phase, known programming content is registered with the
system by sending the program, as digital data, into the system. A
series of signatures, in the case here, a pattern vector and more
generally in the art a “fingerprint” or “signature”, are stored as a
sequence of data records in a database, with the identity of the
program content cross-referenced to them as a group. During the
second phase, unidentified programming is input into the system.
Such programming can include radio, television, internet broadcasts
or any other source of audio or video programming, whether
terrestrial broadcast, satellite, internet, cable television or any other
medium of delivery, whether now known or devised in the future.
While such programming is being monitored, the pattern vectors of
the programming ( or any other signature generating technique) are
continually calculated. The calculated pattern vectors are then used to
search for a match in the database. When a match is found and

¢ Requestor takes no position as to the propriety of the priority claims since the art presented

herein pre-dates the earliest filing.
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confirmed, the system uses the cross-referenced identity in the
database to provide the identity of the content that is currently being
played. In the preferred embodiment, the system is software running
on a computer, however, it is envisioned that special purpose
hardware components may replace parts or all of each module in
order to increase performance and capacity of the system.”)

generating a signature
associated with a
[known] signal, the
signature comprised
of a set of numeric
values of at least one
element and
corresponding to at
least one time frame
of the signal,

Ex. Gat 12

9:21-23 (“During the registration phase, the results of the pattern
generation module, which creates signatures for known audio or video
content, are stored in the database...”)

Ex.Gat 13

10:18-25 (“The invention organizes the samples into a series of time
frames, which consist of a predetermined number of samples. The
time frames are stored in sequence. Alternatively, data structures,
stored in the computer memory (which includes the hard drive if the
operating system supports paging and swapping), may be used where
the time frames are not physically stored in sequence, but logically
may be referenced or indexed in the sequence that they were detected
by means of memory addressing.”)

Ex. G at 14-15

11:20-12:5 (*“The PG module operating during the detection phase,
(2), fetches the stored digital audio or video samples that were
detected and stored by the SA Module. Once a frame of the samples is
received, the PG module will compute the pattern vector of the frame
and, when in detection phase, send the pattern vector to the Database
Search Module in the form of a database query. During the
registration phase, the PG module calculates the pattern vector in
order that it be stored in the database, in correlation with the other
relevant information about the known audio or video program. The
calculation of the pattern vector is described further below.”)

Ex. G at 60

Claim 1 (“For the pattern vector method:

1. A method of generating a signature comprised of a set of at least
one member each member being a real number, for at least one time
frame of an audiosignal comprised of a set of predetermined
frequency bands, such audio signal being identified by an
identification index and such time frame being identified by a time
frame index, comprising:”)

such [known] signal
being identified by an

Ex.Gat 13
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identification index
and such time frame
being identified by a
time frame index,
comprising:

10:18-25 (“The invention organizes the samples into a series of time
frames, which consist of a predetermined number of samples. The
time frames are stored in sequence. Alternatively, data structures,
stored in the computer memory (which includes the hard drive if the
operating system supports paging and swapping), may be used where
the time frames are not physically stored in sequence, but logically
may be referenced or indexed in the sequence that they were detected
by means of memory addressing.”)

Ex. G at 60

Claim 1 (“For the pattern vector method:

1. A method of generating a signature comprised of a set of at least
one member each member being a real number, for at least one time
frame of an audiosignal comprised of a set of predetermined
frequency bands, such audio signal being identified by an
identification index and such time frame being identified by a time
frame index, comprising:”)

Calculating for at
least one time frame
of the signal a pre-
determined number of
spectral magnitude
values grouped in at
least one frequency
band of pre-
determined width;

Ex. Gat 19

16:1-22 (“The PG module reads in a frame of signal, preferably
consisting of 16,384 samples, with sampling rate preferably set at
8,000 samples per second. Thus, the frame length is approximately
two seconds in time. More or less samples or frame widths in time
may be used with varying results. Given x = [X1 X2 **® X16384], the
vector containing a frame of signal, where each x; is the value of the
nth audio sample, an N element pattern vector is calculated with the
following steps. In the preferred embodiment, N is equal to 31.
Practitioners of ordinary skill will recognize that the value of N is
arbitrary, and can be increased or decreased with varying results. For
example, decreasing N reduces the compute time and memory
requirements, but may reduce accuracy. Increasing N may do the
opposite. Also, the method presented will assume that a 31 element
pattern vector is being used in the calculation in order to simplify the
presentation of the invention. Practitioners of ordinary skill will
recognize that the same methodology will work when N is increased
or decreased, depending on whether the goal is increased accuracy or
reduced computer complexity.

1. The Fourier transform of x is calculated with the number of
points equal to the number of samples in the frame, in order to
X={X, X, -~ X

Vlitlsa ] .

get the spectrum vector

8000 sgmples/ sec

= 0.488 1z
16,384samples

The spectral resolution of the transform is =

Segregate the FFT spectral values into frequency bands of a specified
width, where in the preferred embodiment, the width is 64 Hz.”)
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Ex. G at 60

Claim 1 (“Transforming the at least one time frame of signal into the
frequency domain, such that there is a finite number of frequency
magnitude values stored in a computer memory;”)

Calculating for each
frequency band a
numeric value that is
equal to a pre-
determined function
of one or more of the
calculated spectral
magnitude values
grouped within the
frequency band;

Ex. G at 20-21
17:8-8:8 (*“2. Compute the centroid (or center.-of-gravity COG) of
each band:

131

Zm X X 31k 4
m=1

Pe =750

ZXl3lk+m

=1

In the preferred embodiment, only Band 2 to 32 is used because Band
1 is the lowest band including zero Hz, which is normally not useful
in FM radio transmission; and Band 32 covers the band up to
1,800Hz, which is typically sufficient bandwidth to encode a
fingerprint of the audio. Of course, higher bands or lower bands can
be used if required. The inclusion of higher or lower bands to account
for signal characteristics can be determined empirically. The first
step, where the FFT coefficients are collected in order to calculate the
centroid in step 2 is different in the case of video. In the video case,
the FFT coefficients have to be selected from locations either in the
complex plane or on the 2-dimensional spatial frequency plane as
described on page 23 of Poynton, incorporated herein by reference.
These locations are analogous to the frequency bands on the audio
case. In a manner analogous to using predetermine frequency bands in
audio, predetermined regions on the vertical/horizontal plane in the
frequency domain can be defined and the FFT coefficient values in
each regions used to calculate an element corresponding to that
region. Once this selection is made, the centroid can be calculated in
an equivalent manner. It is advantageous to ignore the frequency
region encompassing the frame rate, sync rate, subcarrier, or line rate.
The end result is essentially equivalent to the case of audio: that each
time frame of video will have a pattern vector associated with it that
is stored in a database.”)

Ex. G at 60

Claim 1 (“Calculating a single value for each frequency band that is a
linear combination of the frequency magnitude values that reside
within the frequency band produced by said transformation;”)

Storing the calculated
numeric values in a
computer database
with a reference to

Ex. Gat4

1:10-16 (“The system initially registers a known program by digitally
sampling the program and separating the digital sample stream into a
large set of short segments in time. These segments are then
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their corresponding
time frame index and
their corresponding
identification index.

processed to extract particular feature sets that are characteristic of the
segment. The invention processes each set of features to produce a
numerical code that represents the feature set for a particular segment
of the known program. These codes and the registration data
identifying the program populate a database as part of the system.”)

Ex. Gat 10

7:9-14 (“During the registration phase, known programming content
is registered with the system by sending the program, as digital data,
into the system. A series of signatures, .in the case here, a pattern
vector and more generally in the art a “fingerprint” or “signature”, are
stored as a sequence of data records in a database, with the identity of
the program content cross-referenced to them as a group.”)

Ex.Gat 11

8:6-9 (“During the registration phase, the CPU fetches the audio or
video data from the sound card, calculates the pattern vector data, and
then, along with timing data and the identity of the program, these
results are stored in a database, as further described below.”)

Ex. Gat 12

9:21-23 (“During the registration phase, the results of the pattern
generation module, which creates signatures for known audio or video
content, are stored in the database”)

Ex. Gat 15

12:2-4 (“During the registration phase, the PG module calculates the
pattern vector in order that it be stored in the database, in correlation
with the other relevant information about the known audio or video
program.”)

Ex. G at 22

19:17-18 (“In the preferred embodiment, each element is then
converted to the unsigned 16-bit integer format for convenient storage
and further processing.”)

Ex. G at 60
Claim 1 (“Storing said single value in a computer memory with a
reference to the time frame index and the identification index.”)

ii. Cheung-P Supports Every Relied On Disclosure of Cheung

Every paragraph, claim, and figure of Cheung relied upon in this Request is directly

supported in Cheung-P, most if not all supported verbatim, at the locations indicated below.
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[0001] 4 1:4-25
[0018] 9-10 6:20-7:4
[0019] 10-11 7:8-8:2
[0020] 11 8:4-24
[0021] 12 9:1-17
[0024] 13 10:3-25
[0025] 14 11:1-8
[0026] 14 11:9-17
[0027] 14-15 11:20-12:8
[0028] 15 12:7-21
[0029] 15-16 12:22-13:9
[0030] 16 13:11-18
[0031] 16-17 13:20-14:5
[0032] 17-18 14:7-15:7
[0033] 18 15:9-13
[0076] 34 31:8-11
[0219] 58 55:11-25
Claim 35 67 Claim 25
Fig. 2 69 Fig. 2
Fig. 7 73 Fig. 7

2. O’Hagan, Apel, and Cheung are Analogous Art

O’Hagan and Apel are analogous to the *768 patent, as discussed in Section V.A.3 above.
Cheung is also analogous to the 768 patent because it is in the same field of endeavor as the
768 patent and reasonably pertinent to the alleged problems discussed therein. Doermann,
[0110].

For example, the *768 patent is in the field of “media monitoring and measurement” and
the “recognition” of media content (see Ex. A, Abstract, 1:60-2:15), and, similarly, Cheung is in
the field of the “automatic detection and identification of broadcast programming” (see Ex. F,
Abstract, [0001]. Doermann, [0110].

Moreover, Cheung seeks to provide a system that works with “any readily available
source of content” and operates “without any reliance on ... normative markers in the signal”
and “without reliance on any embedded cue or watermark.” Ex. F, [0001], [0018]. Cheung’s
disclosure would therefore have been reasonably pertinent to problems alleged in the 768 patent,
which include the desire to track usage “across several types of media” such as radio, CDs, and
others, and to avoid relying on the use of “codes” that “are limited in that they can only track
content that has been properly encoded.” See Ex. A, 1:14-36. Doermann, [0110].

Accordingly, O’Hagan, Apel, and Cheung are each analogous to the *768 patent.
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3. A POSA Would Have Been Motivated to Modify O’Hagan in view of
Apel’s and Cheung’s Teachings

O’Hagan in view of Apel renders obvious claims 1-3 and 5-6, as discussed in Section
V.A above. For the same reasons, O’Hagan in view of Apel renders obvious the method
described in claims 9-11 and 13-14, which is substantially similar to the method described in
claims 1-3 and 5-6 but performed by executing instructions embodied on a computer program
product. To the extent Patent Owner may argue that O’Hagan and Apel do not explicitly describe
specific implementation examples or details in claims 1-2 and 9-10, Cheung teaches that such
implementations would have been well-known and obvious to a POSA. Doermann, [0111].

Regarding claim elements 1[b]-1[c.iii] and 2, O’Hagan discloses querying an electronic
database and comparing extracted signatures to reference signatures to classify extracted
signatures. To the extent argued that O’Hagan does not explicitly describe classifying extracted
signatures to corresponding “content identifiers,” Cheung teaches that comparisons of signatures
in a database return, if successful, a “cross-referenced identity in the database to provide the
identity of the content that is currently being played.” Ex. F, [0019], [0031], [0033]. [0076]. That
is, Cheung teaches implementing a searchable database with signatures (i.e., content to be
matched) and identity information corresponding to the signatures (i.e., content identifiers that
describe the content to be matched). A POSA would have been motivated to implement
O’Hagan’s database-based classifications with content identifiers—to the extent argued that the
classification of content can be performed without any content identifiers—to advantageously
return descriptive identifying information about matches. Indeed, one purpose of O’Hagan’s
system is to “identify particular corresponding broadcast programs.” Ex. D, 5:46-47; see also Ex.
D, 1:9-12, 1:25-29, 3:30-35. Doermann, [0112]. Moreover, the modification would have been, at
least, the application of a known technique (e.g., Cheung’s teaching of cross-referenced identities
in a database) to a known system ready for improvement (e.g., O’Hagan’s database used for
classifying extracted signatures to identify the signatures) to yield predictable results (e.g., the
production of information that identifies the extracted signatures upon finding a match).
Doermann, [0113]. See MPEP § 2143 (citing KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 415-
421 (2007)).

Regarding claim elements 1[c.ii]-1[c.iii], O’Hagan discloses classifying extracted

signatures so that they either identify particular programs or be “non-recognized or unmatched.”
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Ex. D, 5:58-6:10. To the extent it is argued that O’Hagan does not explicitly describe the manner
of classifying non-recognized or unmatched extracted signatures such as with “an indication of
the absence of a respective likely match,” Cheung teaches that comparisons of signatures in a
database return, if not successful, a “NO MATCHED” flag. Ex. F, [0031], [0033], [0076], Figs. 2
and 7. That is, Cheung teaches that when a matching signature is not found in a database, that
absence of a match is indicated by a NO MATCHED indication and not indicated,
hypothetically, by the absence of any indication. A POSA would have been motivated to
implement O’Hagan’s database-based classifications with an indication of the absence of a
match, such as with a “NO MATCHED” indication, to positively identify extracted signatures
that are not matched to reference signatures in the database. In this way, the system is assured
that the extracted signature has indeed been analyzed and that a determination, whether matched
or unmatched, has actually been made. Doermann, [0114]. Moreover, the modification would
have been, at least, the application of a known technique (e.g., Cheung’s teaching of identifying
unmatched signatures with a “NO MATCHED” indication) to a known system ready for
improvement (e.g., O’Hagan’s system of classifying extracted signatures that leaves to a POSA
how to describe the classifications) to yield predictable results (e.g., indicating the absence of a
match with a NO MATCHED result). Doermann, [0115]. See MPEP § 2143 (citing KSR Int’l
Co. v. Teleflex Inc., 550 U.S. 398, 415-421 (2007)).

Regarding independent claim 9 and claims depending therefrom, O’Hagan discloses
implementing its system and method with computers. See, e.g., Ex. D, 4:65-6:12 (describing

99 <i

various processing “circuitry,” “units,” and “computers,” an A/D converter, processing digital
signals, using a database memory, etc.). To the extent argued that O’Hagan does not explicitly
describe its systems (e.g., station monitoring unit 20 and signature and post-processing unit 64)
implemented as one or more computers executing instructions stored on a non-transitory
computer readable medium, Cheung teaches implementation via a computer with a processing
unit running “software ... implemented in ROM (read-only memory) form or stored on any kind
of computer readable media, including CD-ROM, ... or transmitted as digital data files stored in a
computer’s memory.” Ex. F, [0019]-[0021], [0219], claim 35. A POSA would have been
motivated to implement O’Hagan’s station monitor units and post-processing units as computers

with processing units executing software stored on computer readable media to take advantage of

commodity hardware and readily transportable software. Indeed, O’Hagan contemplates the use
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of “hardware as simple as a Macintosh computer” to avoid “resorting to supercomputers or
expensive data storage facilities.” Ex. D, 4:5-13, 9:35-43. Cheung’s teachings of general-purpose
computers executing instructions on computer readable media facilitates O’Hagan’s desired
implementation. Moreover, the implementation of O’Hagan’s system with computers would
have been obvious because known work in a field of endeavor (e.g., Wang’s use of processors
executing software stored on computer readable media) may prompt variations of it for use in the
same field (e.g., using the same for O’Hagan’s recognition system) based on design incentives or
other market forces if the variations are predictable to one of ordinary skill in the art (e.g.,
making use of commercially available hardware and distributable software taught by O’Hagan
and Wang). Doermann, [0116]. See MPEP § 2143 (citing KSR Int’l Co. v. Teleflex Inc., 550 U.S.
398, 415-421 (2007)).

A POSA also would have had a reasonable expectation of success modifying O’Hagan’s
system to utilize particular content identifiers, “NO MATCHED” result indicators, and
executable instructions stored on computer readable media, as discussed above. The
modifications amount merely to particular implementation details for O’Hagan’s existing system
and method, and Cheung teaches specific implementation examples, e.g., classifying content
with “program-ids” or as “NO MATCHED,” and storing and reading software from a CD-ROM,
that were obvious and well-known to POSAs. Ex. F, [0033], [0076], [0219]. Doermann, [0117].

Claims 1-3, 5-6, 9-11, and 13-14 are therefore obvious over O’Hagan in view of Apel and
Cheung as discussed herein. Doermann, [0118]. The examiner did not appear to have these
teachings before him when allowing the claims, which seemingly were allowed for teaching a
raw playstream including unmatched samples and a scrubbing correction mechanism for

changing those unmatched samples.

4. Detailed Explanation of the Pertinency and Manner of Applying the
Prior Art to Each Claim

a. Claim 1

i. 1[pre]: A media measurement method comprising:

To the extent that the preamble of claim 1 is limiting, O’Hagan discloses it. See the

discussion of claim 1[pre] in Section V.A above. Doermann, [0119].
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11. 1[a]: (a) receiving over a network, at one or more
computers, data for a sequence of audio data samples,
the audio data samples comprising representations of
audio data captured at a media monitoring device, the
plurality of audio data samples being submitted over
the network;

O’Hagan in view of Apel renders obvious this limitation. See the discussion of claim 1[a]

in Section V.A above. Doermann, [0120].

111. 1[b]: (b) using the one or more computers to query an
electronic database of a plurality of audio data
representations and corresponding content identifiers;

O’Hagan discloses this limitation. For example, O’Hagan discloses using the one or more

B - S SN h h 1 1 d
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computers (e.g., using sigmsinre and recegn
signature recognition computer 70) to query an electronic database (e.g., accessing a reference
signature database memory 72 to compare data) of a plurality of audio data representations (e.g.,
a library of reference signatures used for comparison) and corresponding content identifiers (e.g.,
information used for classifying recognized signatures). See the discussion of claim 1[b] in
Section V.A above. Doermann, [0121].

Cheung further teaches querying an electronic database (e.g., searching a database) of a
plurality of audio data representations (e.g., signatures stored in the database) and corresponding
content identifiers (e.g., program identities cross-referenced to the signatures). Doermann,
[0122].

For example, Cheung discloses “search[ing] for a match” for calculated signatures in a
“database,” and “[w]hen a match is found and confirmed, the system uses the cross-referenced
identity in the database to provide the identity of the content that is currently being played.” Ex.
F, [0019], [0021]. For example, a “program-id” and “frame-id” are returned for successful
database searches. Ex. F, [0031], [0033], [0076]. The signatures and cross-referenced identities
are added and stored in the database during a registration phase prior to querying the database.
Ex. F, [0020]-[0021]. Doermann, [0123].

To the extent Patent Owner argues that O’Hagan does not explicitly describe reference
signature database memory 72 including content identifiers, a POSA would have been motivated
to modify O’Hagan’s system to include content identifiers in reference signature database

memory 72, such as cross-referenced program identities like program-ids, to return useful
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identifying information in response to querying reference signature database memory 72 as
discussed in Section V.B.3 above, in light of Cheung’s teachings. A purpose of querying
reference signature database memory 72 is to search for potential matches to an extracted
signature, and so the inclusion of content identifiers in reference signature database memory 72

to return classifying information would have been obvious to a POSA. Doermann, [0124].

iv. 1[c]: (c) generating a raw play stream, the raw play
stream comprising a sequence of content identification
results corresponding to the sequence of audio data
samples; wherein:

O’Hagan discloses this limitation. For example, O’Hagan discloses generating a raw play
stream, the raw play stream comprising a sequence of content identification results
corresponding to the sequence of audio data samples (e.g., generating recognition file 74
containing recognition results and classifications of the extracted signatures in sequential order
such that “successive recognitions” in the recognition file 74 identify particular programs). See
the discussion of claim 1[c] in Section V.A above. Doermann, [0125].

O’Hagan in view of Cheung further renders obvious the recognition file 74 including
content identification results because Cheung teaches returning content identifiers in response to
a database query, as discussed with respect to claim 1[b] above. The recognition file 74 includes
the classifications of extracted signatures determined by comparing the extracted signatures to
reference signatures stored in reference database memory 72. See the discussion of claim 1[c] in
Section V.A above. Therefore, if a database query returns content identification results as taught
by Cheung, then the recognition file 74 containing the classifications of extracted signatures

based on database queries will include content identification results. Doermann, [0126].

V. 1[c.i]: the sequence of content identification results is
obtained by querying the electronic database to attempt
to determine respective likely matches between
respective audio data samples in the sequence of audio
data samples and respective audio data representations
in the electronic database;

O’Hagan discloses this limitation. For example, O’Hagan discloses that the sequence of
content identification results (e.g., the recognition results and classifications stored in the
recognition file 74; see discussion of claim 1[c] in Section V.A above) is obtained by querying

the electronic database (e.g., obtained by accessing a reference signature database memory 72 to
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compare data); see discussion of claim 1[b] in Section V.A above) to attempt to determine
respective likely matches between respective audio data samples in the sequence of audio data
samples and respective audio data representations in the electronic database (e.g., to compare
extracted signatures to references signatures from the database and classify the extracted
signatures for identification). See the discussion of claim 1[c.i] in Section V.A above. Doermann,
[0127].

O’Hagan in view of Cheung further renders obvious that the results of querying the
electronic database to attempt to determine respective likely matches between respective audio
data samples in the sequence of audio data samples and respective audio data representations in
the electronic database are obtained content identification results because Cheung teaches
returning content identifiers in response to a database query, as discussed with respect to claim
1[b] above. Like O’Hagan, Cheung’s querying of an electronic database is an attempt to
determine respective likely matches between respective audio data samples in a sequence of
audio data samples and respective audio data representations in an electronic database. See claim
1[b] above. Additionally, Cheung describes:

2. Pattern Vector Generation [(PG)] Module

The PG module operating during the detection phase, (2), fetches
the stored digital audio or video samples that were detected and
stored by the SA Module. Once a frame of the samples is received,
the PG module will compute the pattern vector of the frame and,
when in detection phase, send the pattern vector to the Database
Search Module in the form of a database query. During the
registration phase, the PG module calculates the pattern vector in
order that it be stored in the database, in correlation with the other
relevant information about the known audio or video program.
The calculation of the pattern vector is described further below.

[...]
3. Database Search (DBS) Module

Upon the reception of a query generated by the [Pattern Vector
Generation (PG)] module, this module, [Database Search (DBS)
Module] (3), will search the database containing the sequence of
pattern vectors of known programming. If a match is found, then
the module returns a set of registration numbers otherwise
referred to herein as program-ids and frame-ids, referred to also
as frame numbers, corresponding to the identities of a set of audio
or video programs and the time frame numbers within these
programs where the match occurred. 1f the search of the database
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fails to find a match, the DBS Module will issue a NO-MATCHED
flag. It is contemplated that aspects of the invention for the DBS
Module are applicable to any kind of data set containing signal
signatures, even signatures derived using techniques distinct from
those used in the Pattern Vector [Generation] module.

Ex. F, [0027], [0031] (emphasis added). Thus, it would have been obvious to similarly obtain the
sequence of content identification results by querying the database, as taught by O’Hagan in

view of Cheung. Doermann, [0128].

vi. 1[c.ii]: a content identification result of the sequence of
content identification results comprises either: (i) a
content identifier associated in the electronic database
with a respective audio data representation that is
determined to be a respective likely match with a
respective one of the audio data samples; or (ii) an
indication of the absence of a respective likely match
between a respective audio data sample and an audio
data representation in the electronic database; and

O’Hagan discloses this limitation. For example, O’Hagan discloses that a content
identification result of the sequence of content identification results (e.g., a particular recognition
and classification result in recognition file 74) comprises either: (i) a content identifier associated
in the electronic database with a respective audio data representation that is determined to be a
respective likely match with a respective one of the audio data samples (e.g., a result from an
extracted signature that is successfully classified); or (i1) an indication of the absence of a
respective likely match between a respective audio data sample and an audio data representation
in the electronic database (e.g., a result from an extracted signature that is not classified). See the
discussion of claim 1[c.ii] in Section V.A above. Doermann, [0129].

O’Hagan in view of Cheung further renders obvious the content identification results
including a content identifier because Cheung teaches returning content identifiers in response to
a database query match, as discussed with respect to claim 1[b] above. Doermann, [0130].

Cheung further teaches an indication of the absence of a respective likely match between
a respective audio data sample and an audio data representation in the electronic database (e.g.,
returning a “NO MATCHED” indication in response to a database query that does not find a
match). Doermann, [0131].

For example, Cheung discloses “search[ing] for a match” for calculated signatures in a

“database,” and “[w]hen a match is found and confirmed, the system uses the cross-referenced
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identity in the database to provide the identity of the content that is currently being played.” Ex.
F, [0019], [0021]. For example, a “program-id” and “frame-id” are returned for successful
database searches. Ex. F, [0031], [0033], [0076]. If a match is not found, then a “NO
MATCHED?” indication is returned instead. Ex. F, [0019], [0031], [0033], [0076], Figs. 2 and 7.
Doermann, [0132].

To the extent Patent Owner argues that O’Hagan does not explicitly describe an
indication of the absence of a respective likely match, a POSA would have been motivated to
modify O’Hagan’s system to include the indication, such as a “NO MATCHED” indication, to
return an actual result that positively identifies the absence of a match and that provides positive
assurance that an attempt to find match in the database was made, as discussed in Section V.B.3
above, in light of Cheung’s teachings. Thus, if an extracted signature is classified as non-
recognized or unmatched in response to querying the electronic database, as disclosed by
O’Hagan, it would have been obvious in view of Cheung to classify those signatures in the
recognition file 74, which stores the classifications of extracted signatures, as “NO MATCHED”
to indicate that a database query was performed and that the result of the database query was that

the extracted signature was non-recognized or unmatched. Doermann, [0133].

vii.  1[c.iii]: the raw play stream includes either: at least two
different content identifiers obtained from the
electronic database; or at least one content identifier
obtained from the electronic database and at least one
indication of the absence of a respective likely match
between a respective audio data sample and an audio
data representation in the electronic database;

O’Hagan discloses this limitation. For example, O’Hagan discloses that the raw play
stream (e.g., the recognition file) includes either: at least two different content identifiers
obtained from the electronic database (e.g., extracted signatures classified as programs and
commercial advertisements); or at least one content identifier obtained from the electronic
database and at least one indication of the absence of a respective likely match between a
respective audio data sample and an audio data representation in the electronic database (e.g.,
extracted signatures classified as programs and commercial advertisements, along with extracted
signatures classified as non-recognized and unmatched). See the discussion of claim 1[c.iii] in

Section V.A above. Doermann, [0134].
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O’Hagan in view of Cheung further renders obvious the content identifiers obtained from
the electronic database and the indication of the absence of a respective likely match because
Cheung teaches returning content identifiers and “NO MATCH” indications in response to
database queries that are successful or unsuccessful, respectively, as discussed with respect to
claims 1[b] and 1[c.ii] above. Therefore, where O’Hagan discloses storing classifications of
extracted signatures in recognition file 74 including two different content identifiers or one
content identifier and one absence of a likely match as a result of querying the electronic
database, it would have been obvious in view of Cheung to classify those signatures with content

identifiers like program-ids or with “NO MATCH” indications. Doermann, [0135].

viii. 1[d]: (d) scrubbing the raw play stream by analyzing
sample sequence data of the raw play stream to
determine whether to change a result of the sequence of
content of identification results in view of a pattern of
the sample sequence data of the raw play stream
compared to an expected pattern of sample sequence
data; and

O’Hagan in view of Apel renders obvious this limitation. See the discussion of claim 1[d]
in Section V.A above. Doermann, [0136].

ix. 1[e]: (e) generating a clean play stream from the raw
play stream by making any changes to the raw play
stream that are determined to be made by the
scrubbing.

O’Hagan in view of Apel renders obvious this limitation. See the discussion of claim 1[e]
in Section V.A above. Doermann, [0137].

b. Claim 2: The method of claim 1 wherein sample sequence data
includes at least one of log times, content identifiers, and
content offsets.

O’Hagan in view of Apel and Cheung renders obvious the method of claim 1, including
the raw play stream including a sequence of content identification results such as content
identifiers (e.g., program-ids) and indications of the absence of matches (e.g., NO-MATCHED
indications), as discussed above with respect to claims 1[c]-1[d]. O’Hagan in view of Apel
further renders obvious the limitations of this claim, wherein sample sequence data includes log

times and content identifiers. See the discussion of claim 2 in Section V.A above. And, as
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discussed above, O’Hagan in view of Cheung renders obvious content identifiers such as

program-ids. Doermann, [0138].

C. Claim 3: The method of claim 1 wherein: scrubbing the raw
play stream further comprises analyzing channel data as part
of determining whether to change a result of the sequence of
content of identification results.

O’Hagan in view of Apel and Cheung renders obvious the method of claim 1. O’Hagan
in view of Apel further renders obvious the limitations of this claim. See the discussion of claim

3in Section V.A above. Doermann, [0139].

d. Claim 5: The method of claim 1 wherein a clean play list is
generated from the clean play stream.

O’Hagan in view of Apel and Cheung renders obvious the method of claim 1. O’Hagan
in view of Apel further renders obvious the limitations of this claim. See the discussion of claim

5 in Section V.A above. Doermann, [0140].

€. Claim 6: The media measurement method of claim 1 wherein
the plurality of audio data representations include a plurality
of audio signatures.

O’Hagan in view of Apel and Cheung renders obvious the method of claim 1. O’Hagan
further discloses the limitations of this claim. See the discussion of claim 6 in Section V.A

above. Doermann, [0141].

f. Claim 9

i. 9[pre]: A computer program product in a non-
transitory computer readable medium comprising
instructions executable by one or more processors of
one or more computers, the one or more computers
being coupled to a network to receive, over the network,
data for a sequence of audio data samples, the audio
data samples comprising representations of audio data
captured at a media monitoring device, the plurality of
audio data samples being submitted over the network,
the instructions comprising instructions for:

To the extent that the preamble of claim 9 is limiting, O’Hagan in view of Apel and

Cheung renders it obvious. Doermann, [0142].
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O’Hagan in view of Apel renders obvious one or more computers being coupled to a
network to receive, over the network, data for a sequence of audio data samples, the audio data
samples comprising representations of audio data captured at a media monitoring device, the
plurality of audio data samples being submitted over the network. See the discussion of claim
1[a] in Section V.A above. Doermann, [0143].

O’Hagan further discloses that its system including one or more computers and
processors for performing the described methods. For example, O’Hagan discloses that staties
montiering wnit 3% includes audio processing circuitry 28, an A/D converter 40, and audio
signature extraction circuit and events detector 48 that process digital signals. Ex. D, 4:65-5:22;
see also 5:22-39 (describing digital video processing). Furthermore, O’Hagan discloses that

:if &4 includes a signature recognition computer

70, database memory 72, and post-processing computer 76, and discusses generating files, logs,

7
flags, and codes. Ex. D, 5:40-6:12. See Fig. 1 below. A POSA would have recognized that

include one or more computers and one or more processors to process the above-described

signals and files. Doermann, [0144].
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FIG.1

PRIOR ART

Cheung teaches implementation of a system and method for broadcast audio and video

detection and identification with via a “computer containing a central processing unit” or “CPU.”
Ex. F, [0020]. The computer is configured to register audio signatures (i.e., create database
records of audio signatures and corresponding timing data and identifying information) and also
detect and identify new audio data (i.e., receive audio data, calculate its audio signature, and
query the database to find a match). Ex. F, [0019]-[0021]. Cheung further teaches that the
computer runs “software” or “programs” to perform the described methods and that the software
and programs are stored on computer readable media, such as a hard drive or CD-ROM. [0019],
[0021], [0219], claim 35. Doermann, [0145].

To the extent Patent Owner argues that O’Hagan does not explicitly describe a computer
readable medium including instructions that, when executed by a computer, perform the method,
a POSA would have been motivated to modify O’Hagan’s system to include a computer
processor executing instructions stored on a computer readable medium to take advantage of
commodity computer hardware and readily transportable software, as discussed in Section

V.B.3, in light of Cheung’s teachings. Doermann, [0146].
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ii. 9[a]: (a) using the one or more computers to query an
electronic database of a plurality of audio data
representations and corresponding content identifiers;

O’Hagan in view of Apel renders obvious this limitation. See the discussion of claim 1[b]
in Section V.A above. Doermann, [0147].
O’Hagan in view of Apel and Cheung further renders obvious this limitation. See the

discussion of claim 1[b] above. Doermann, [0148].

iii.  9[b]: (b) generating a raw play stream, the raw play
stream comprising a sequence of content identification
results corresponding to the sequence of audio data
samples; wherein:

O’Hagan discloses this limitation. See the discussion of claim 1[c] in Section V.A above.
Doermann, [0149].
O’Hagan in view of Apel and Cheung further renders obvious this limitation. See the

discussion of claim 1[c] above. Doermann, [0150].

iv. 9[b.i]: the sequence of content identification results is
obtained by querying the electronic database to attempt
to determine respective likely matches between
respective audio data samples in the sequence of audio
data samples and respective audio data representations
in the electronic database;

O’Hagan discloses this limitation. See the discussion of claim 1[c.i] in Section V.A
above. Doermann, [0151].
O’Hagan in view of Apel and Cheung further renders obvious this limitation. See the

discussion of claim 1[c.i] above. Doermann, [0152].
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V.

9[b.ii]: a content identification result of the sequence of
content identification results comprises either: (i) a
content identifier associated in the electronic database
with a respective audio data representation that is
determined to be a respective likely match with a
respective one of the audio data samples; or (ii) an
indication of the absence of a respective likely match
between a respective audio data sample and an audio
data representation in the electronic database; and

O’Hagan discloses this limitation. See the discussion of claim 1[c.ii] in Section V.A

above. Doermann, [0153].

O’Hagan in view of Apel and Cheung further renders obvious this limitation. See the

discussion of claim 1[c.ii] above. Doermann, [0154].

vi.

9[b.iii]: the raw play stream includes either: at least two
different content identifiers obtained from the
electronic database; or at least one content identifier
obtained from the electronic database and at least one
indication of the absence of a respective likely match
between a respective audio data sample and an audio
data representation in the electronic database;

O’Hagan discloses this limitation. See the discussion of claim 1[c.iii] in Section V.A

above. Doermann, [0155].

O’Hagan in view of Apel and Cheung further renders obvious this limitation. See the

discussion of claim 1[c.iii] above. Doermann, [0156].

Vii.

9[c]: (c) scrubbing the raw play stream by analyzing
sample sequence data of the raw play stream to
determine whether to change a result of the sequence of
content of identification results in view of a pattern of
the sample sequence data of the raw play stream
compared to an expected pattern of sample sequence
data; and

O’Hagan in view of Apel renders obvious this limitation. See the discussion of claim 1[d]

in Section V.A above. Doermann, [0157].
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viii.  9[d]: (d) generating a clean play stream from the raw
play stream by making any changes to the raw play
stream that are determined to be made by the
scrubbing.

O’Hagan in view of Apel renders obvious this limitation. See the discussion of claim 1[e]

in Section V.A above. Doermann, [0158].

g. Claim 10: The computer program product of claim 9 wherein
sample sequence data includes at least one of log times, content
identifiers, and content offsets.

O’Hagan in view of Apel and Cheung renders obvious the computer program product of
claim 9. O’Hagan in view of Apel further renders obvious the limitations of this claim. See the

discussion of claim 2 in Section V.A above. Doermann, [0159].

h. Claim 11: The computer program product of claim 9 wherein
scrubbing the raw play stream further comprises analyzing
channel data as part of determining whether to change a result
of the sequence of content of identification results.

O’Hagan in view of Apel and Cheung renders obvious the computer program product of
claim 9. O’Hagan in view of Apel further renders obvious the limitations of this claim. See the

discussion of claim 3 in Section V.A above. Doermann, [0160].

i. Claim 13: The computer program product of claim 9 wherein
the computer program product further comprises instructions
for generating a clean play list from the clean play stream.

O’Hagan in view of Apel and Cheung renders obvious the computer program product of
claim 9. O’Hagan in view of Apel and Cheung further renders obvious the limitations of this
claim. See the discussion of claim 5 in Section V.A above and the discussion of 9[pre] above.

Doermann, [0161].

J Claim 14: The computer program product of claim 9 wherein
the plurality of audio data representations include a plurality
of audio signatures.

O’Hagan in view of Apel and Cheung renders obvious the computer program product of
claim 9. O’Hagan further discloses the limitations of this claim. See the discussion of claim 6 in

Section V.A above. Doermann, [0162].

56



C. Claims 7, 9-11, and 13-15 Are Obvious Over O’Hagan in view of Apel and
Wang

1. Overview of Wang
Wang (Ex. H) qualifies as prior art under at least pre-AIA 35 U.S.C. § 102(b) because it
was published on 6/27/2002, more than one year prior to the *768 patent’s earliest possible
priority date of 5/27/2004. Wang is directed to a system and method for matching an audio
sample to an audio sample in a database even when audio is highly distorted or contains a high
level of noise. Ex. H, Abstract, [0002]. Wang discloses that matching is enhanced by comparing
“fingerprints” at particular locations of the audio. Ex. H, [0018]. The locations used for analysis
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are “reproducibly computable locations ... called ‘landmarks,”” where “each fingerprint
represents a number of features of the media sample at each location.” Ex. H, [0020]. Fig. 1,

below, illustrates a method for recognizing an audio sample. Doermann, [0164].
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An audio sample is captured, and its landmarks and fingerprints are computed. Ex. H,
[0039] (steps 12 and 14).

A preferred landmarking algorithm is able to mark the same
timepoints within a sound recording despite the presence of noise
and other linear and nonlinear distortion.... Landmarking results in
a list of timepoints {landmarky} within the sound recording at which
fingerprints are subsequently calculated.

Ex. H, [0050].

The fingerprint is generally a value or set of values that summarizes
a set of features in the recording at or near the timepoint. In a
currently preferred embodiment, each fingerprint is a single
numerical value that is a hashed function of multiple features.
Possible types of fingerprints include spectral slice fingerprints,
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multi-slice  fingerprints, LPC coefficients, and cepstral
coefficients.... Fingerprints can be computed by any type of digital
signal processing or frequency analysis of the signal.

Ex. H, [0055]. Doermann, [0165].

The computed fingerprints are used to retrieve sets of matching fingerprints in a database,
which have associated landmarks and identifiers. Ex. H, [0040] (step 16). “Correspondences”
between the audio sample fingerprints and the matching fingerprints from the database are then
generated. Ex. H, [0040] (step 20). That is, the system seeks to determine whether sets of
matching fingerprints occur at the same corresponding timepoint landmarks such that a “time
evolution of fingerprints” match. Ex. H, [0018], [0040], [0084], [0085]. A winning file identifier
is identified as the set of correspondences having the most linearly related correspondences. Ex.
H, [0040] (step 22). Doermann, [0166].

Wang further discloses implementing its system and method with software instructions
stored on a computer-readable medium, executed by one or more computers. Ex. H, [0023],
[0042], [0110]. Doermann, [0167].

2. O’Hagan, Apel, and Wang are Analogous Art

O’Hagan and Apel are analogous to the *768 patent, as discussed in Section V.A.3 above.
Wang is also analogous to the *768 patent because it is in the same field of endeavor as the *768
patent or reasonably pertinent to the alleged problems discussed therein. Doermann, [0168].

For example, the *768 patent is in the field of “media monitoring and measurement” and
the “recognition” of media content (see Ex. A, Abstract, 1:60-2:15), and, similarly, Wang is in
the field of “content-based information retrieval”” and the “recognition of an audio signal,
including sound or music” (see Ex. H, Abstract, [0002]). Doermann, [0168].

Moreover, Wang seeks to provide a system that addresses “the need for automatic
recognition of music or other audio signals generated from a variety of sources” that “performs
well under conditions of high noise and distortion” and that improves on systems that “rely on
embedding inaudible codes” or that would require searching a database of “millions of sound([]
recordings” that is “economically unfeasible.” Ex. H, [0003]-[0004], [0009]-[0010]. Wang’s
disclosure would therefore have been reasonably pertinent to problems alleged in the 768 patent,
which include the desire to track usage “across several types of media” such as radio, CDs, and

others, to avoid relying on the use of “codes” that “are limited in that they can only track content
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that has been properly encoded,” to avoid “computationally intensive” database searches, and to
be less susceptible to “high-noise environments.” See Ex. A, 1:14-49. Doermann, [0168].

Accordingly, O’Hagan, Apel, and Wang are each analogous to the 768 patent.

3. A POSA Would Have Been Motivated to Modify O’Hagan in view of
Apel’s and Wang’s Teachings

O’Hagan in view of Apel renders obvious claims 1-3 and 5-6, as discussed in Section
V.A above. For the same reasons, O’Hagan in view of Apel renders obvious the method
described in claims 9-11 and 13-14, which is substantially similar to the method described in
claims 1-3 and 5-6 but performed by executing instructions embodied on a computer program
product. To the extent Patent Owner may argue that O’Hagan and Apel do not explicitly describe
specific implementation examples or details in claims 7, 9, and 15, Cheung teaches that such
implementations would have been well-known and obvious to a POSA. Doermann, [0169].

Regarding claims 7 and 15, O’Hagan discloses querying an electronic database and
comparing extracted signatures to reference signatures to classify extracted signatures. To the
extent argued that O’Hagan does not explicitly describe audio data representations that include
“signal landmarks,” Wang teaches that the use of landmarks in addition to signatures or
fingerprints significantly improves recognition results: “A key insight into the matching process
is that the time evolution in matching sounds must follow a linear correspondence.... Thus, the
correct landmark pairs ... must have a linear correspondence.... While it is possible for two
distinct signals to contain a number of identical fingerprints, it is very unlikely that these
fingerprints have the same relative time evolutions. The requirement for linear correspondences
... provides significantly better recognition than techniques that simply count the total number of
features in common or measure the similarity between features. In fact, because of this aspect of
the invention, sounds can be recognized even if fewer than 1% of the original recording's
fingerprints appear in the exogenous sound sample, i.e., if the sound sample is very short or if it
is significantly distorted.” Ex. H, [0084]-[0085]. A POSA would have been motivated to modify
O’Hagan’s signatures to have associated landmarks and to use those landmarks for classifying
the signatures, as taught by Wang, to advantageously provide additional information relating to
the signatures that improves matching accuracy. Moreover, the modification would have been, at
least, the use of a known technique (e.g., Wang’s teaching of landmarks) to improve similar

devices in the same way (e.g., to improve matching accuracy in recognition systems that use
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signatures or fingerprints, like O’Hagan’s and Wang’s). Doermann, [0170]. See MPEP § 2143
(citing KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 415-421 (2007)).

Regarding independent claim 9 and claims depending therefrom, O’Hagan discloses
implementing its system and method with computers. See, e.g., Ex. D, 4:65-6:12 (describing

99 <i

various processing “circuitry,” “units,” and “computers,” an A/D converter, processing digital
signals, using a database memory, etc.). To the extent argued that O’Hagan does not explicitly
describe its systems (e.g., station monitoring unit 20 and signature and post-processing unit 64)
implemented as one or more computers executing instructions stored on a non-transitory
computer readable medium, Wang teaches implementation via one or more processors of one or
more computers executing code stored in memory, a CD-ROM, and the like. Ex. H, [0023],
[0042], [0110]. A POSA would have been motivated to implement O’Hagan’s station monitor
units and post-processing units as computers with processing units executing software stored on
computer readable media to take advantage of commodity hardware and readily transportable
software. Indeed, O’Hagan contemplates the use of “hardware as simple as a Macintosh
computer” to avoid “resorting to supercomputers or expensive data storage facilities.” Ex. D,
4:5-13, 9:35-43. Wang’s teachings of general-purpose computers executing instructions on
various forms of computer readable media facilitates O’Hagan’s desired implementation.
Moreover, the implementation of O’Hagan’s system with computers would have been obvious
because known work in a field of endeavor (e.g., Wang’s use of processors executing software
stored on computer readable media) may prompt variations of it for use in the same field (e.g.,
using the same for O’Hagan’s recognition system) based on design incentives or other market
forces if the variations are predictable to one of ordinary skill in the art (e.g., making use of
commercially available hardware and distributable software taught by O’Hagan and Wang).
Doermann, [0171]. See MPEP § 2143 (citing KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 415-
421 (2007)).

A POSA also would have had a reasonable expectation of success modifying O’Hagan’s
system to utilize landmarks and executable instructions stored on computer readable media, as
discussed above. The modifications amount merely to additional computer calculations and
determinations or particular implementation details for O’Hagan’s existing system and method,
and Wang teaches specific landmark and implementation examples, e.g., landmarks calculated at

“local maxima of spectral Lp norms of the audio sample” and executing instructions stored on
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CD-ROM, that were obvious and well-known to POSAs. Ex. H, [0021], [0110]. Doermann,
[0172].

Claims 7, 9-11, and 13-135 are therefore obvious over O’Hagan in view of Apel and Wang
as discussed herein. Doermann, [0173]. The examiner did not appear to have these teachings
before him when allowing the claims, which seemingly were allowed for teaching a raw
playstream including unmatched samples and a scrubbing correction mechanism for changing

those unmatched samples.

4. Detailed Explanation of the Pertinency and Manner of Applying the
Prior Art to Each Claim

a. Claim 7: The media measurement method of claim 1 wherein
an audio data representation of the plurality of audio data
representations includes a plurality of signal landmarks.

O’Hagan in view of Apel renders obvious the method of claim 1. O’Hagan in view of
Wang further renders obvious the limitations of this claim. Doermann, [0174].

O’Hagan discloses the plurality of audio data representations including audio signatures,
as discussed with respect to claims 1[b], 1[c.i], and 6 in Section V.A above. Doermann, [0175].

Wang teaches an audio data representation of a plurality of audio data representations
including a plurality of signal landmarks (e.g., “landmarks”). Ex. H, [0020], [0039], [0040],
[0048]-[0051]. For example, Wang teaches that to “index the sound database, each recording in
the collection is subjected to a landmarking and fingerprinting analysis.... Landmarks occur at
specific timepoints of the sound and have values in time units offset from the beginning of the
file, while fingerprints characterize the sound at or near a particular landmark.” Ex. H, [0049].
“A good landmarking scheme marks about 5-10 landmarks per second of sound recording.” Ex.
G, [0050]. Doermann, [0176].

To the extent Patent Owner argues that O’Hagan does not explicitly describe an audio
data representation including a plurality of signal landmarks, a POSA would have been
motivated to modify O’Hagan’s signatures to have associated landmarks and to use those
landmarks for classifying the signatures to improve matching accuracy as discussed in Section

V.C.3 above, in light of Wang’s teachings. Doermann, [0177].
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a. Claim 9

1. 9[pre]: A computer program product in a non-
transitory computer readable medium comprising
instructions executable by one or more processors of
one or more computers, the one or more computers
being coupled to a network to receive, over the network,
data for a sequence of audio data samples, the audio
data samples comprising representations of audio data
captured at a media monitoring device, the plurality of
audio data samples being submitted over the network,
the instructions comprising instructions for:

To the extent that the preamble of claim 9 is limiting, O’Hagan in view of Apel and
Wang renders it obvious. Doermann, [0178].

O’Hagan in view of Apel renders obvious one or more computers being coupled to a
network to receive, over the network, data for a sequence of audio data samples, the audio data
samples comprising representations of audio data captured at a media monitoring device, the
plurality of audio data samples being submitted over the network. See the discussion of claim
1[a] in Section V.A above. Doermann, [0179].

O’Hagan further discloses that its system including one or more computers and

processors for performing the described methods. For example, O’Hagan discloses that statien

signature extraction circuit and events detector 48 that process digital signals. Ex. D, 4:65-5:22;
see also 5:22-39 (describing digital video processing). Furthermore, O’Hagan discloses that
signature and recognition post-processing unid &4 includes a signature recognition computer

70, database memory

2, and post-processing computer 76, and discusses generating files, logs,

7
flags, and codes. Ex. D, 5:40-6:12. See Fig. 1 below. A POSA would have recognized that

include one or more computers and one or more processors to process the above-described

signals and files. Doermann, [0180].
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FIG.1

PRIOR ART

Wang teaches implementation of a system and method for matching audio samples via

one or more processors of one or more computers executing code stored in memory, a CD-ROM,
and the like. Ex. H, [0023], [0042], [0110]. Systems executing the code are configured to
generate landmarks and fingerprints of audio samples, search a database for matching audio
samples, and identify best matching audio samples. Ex. H, [0042]. Doermann, [0181].

To the extent Patent Owner argues that O’Hagan does not explicitly describe a computer
readable medium including instructions that, when executed by a computer, perform the method,
a POSA would have been motivated to modify O’Hagan’s system to include a computer
processor executing instructions stored on a computer readable medium to take advantage of
commodity computer hardware and readily transportable software, as discussed in Section

V.C.3, in light of Wang’s teachings. Doermann, [0182].

ii. 9[a]: (a) using the one or more computers to query an
electronic database of a plurality of audio data
representations and corresponding content identifiers;

O’Hagan in view of Apel renders obvious this limitation. See the discussion of claim 1[b]

in Section V.A above. Doermann, [0183].
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iii.

9[b]: (b) generating a raw play stream, the raw play
stream comprising a sequence of content identification
results corresponding to the sequence of audio data
samples; wherein:

O’Hagan discloses this limitation. See the discussion of claim 1[c] in Section V.A above.

Doermann, [0184].

iv.

9[b.i]: the sequence of content identification results is
obtained by querying the electronic database to attempt
to determine respective likely matches between
respective audio data samples in the sequence of audio
data samples and respective audio data representations
in the electronic database;

O’Hagan discloses this limitation. See the discussion of claim 1[c.i] in Section V.A

above. Doermann, [0185].

V.

9[b.ii]: a content identification result of the sequence of
content identification results comprises either: (i) a
content identifier associated in the electronic database
with a respective audio data representation that is
determined to be a respective likely match with a
respective one of the audio data samples; or (ii) an
indication of the absence of a respective likely match
between a respective audio data sample and an audio
data representation in the electronic database; and

O’Hagan discloses this limitation. See the discussion of claim 1[c.ii] in Section V.A

above. Doermann, [0186].

vi.

9[b.iii]: the raw play stream includes either: at least two
different content identifiers obtained from the
electronic database; or at least one content identifier
obtained from the electronic database and at least one
indication of the absence of a respective likely match
between a respective audio data sample and an audio
data representation in the electronic database;

O’Hagan discloses this limitation. See the discussion of claim 1[c.iii] in Section V.A

above. Doermann, [0187].
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vii.  9[c]: (¢) scrubbing the raw play stream by analyzing
sample sequence data of the raw play stream to
determine whether to change a result of the sequence of
content of identification results in view of a pattern of
the sample sequence data of the raw play stream
compared to an expected pattern of sample sequence
data; and

O’Hagan in view of Apel renders obvious this limitation. See the discussion of claim 1[d]

in Section V.A above. Doermann, [0188].

viii.  9[d]: (d) generating a clean play stream from the raw
play stream by making any changes to the raw play
stream that are determined to be made by the
scrubbing.

O’Hagan in view of Apel renders obvious this limitation. See the discussion of claim 1[e]

in Section V.A above. Doermann, [0189].

b. Claim 11: The computer program product of claim 9 wherein
scrubbing the raw play stream further comprises analyzing
channel data as part of determining whether to change a result
of the sequence of content of identification results.

O’Hagan in view of Apel and Wang renders obvious the computer program product of
claim 9. O’Hagan in view of Apel further renders obvious the limitations of this claim. See the

discussion of claim 3 in Section V.A above. Doermann, [0190].

C. Claim 13: The computer program product of claim 9 wherein
the computer program product further comprises instructions
for generating a clean play list from the clean play stream.

O’Hagan in view of Apel and Wang renders obvious the computer program product of
claim 9. O’Hagan in view of Apel and Wang further renders obvious this claim. See the
discussion of claim 5 in Section V.A above and the discussion of 9[pre] above. Doermann,

[0191].

a. Claim 14: The computer program product of claim 9 wherein
the plurality of audio data representations include a plurality
of audio signatures.

O’Hagan in view of Apel and Wang renders obvious the computer program product of
claim 9. O’Hagan further discloses the limitations of this claim. See the discussion of claim 6 in

Section V.A above. Doermann, [0192].
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b. Claim 15: The computer program product of claim 9 wherein
an audio data representation of the plurality of audio data
representations includes a plurality of signal landmarks.

O’Hagan in view of Apel and Wang renders obvious the computer program product of
claim 9. O’Hagan in view of Wang further renders obvious the limitations of this claim. See the

discussion of claim 7 above. Doermann, [0193].

D. Claims 7 and 15 Are Obvious Over O’Hagan in view of Apel, Cheung, and

Wang

1. Detailed Explanation of the Pertinency and Manner of Applying the
Prior Art to Each Claim
a. Claim 7: The media measurement method of claim 1 wherein

an audio data representation of the plurality of audio data
representations includes a plurality of signal landmarks.

Claim 7 is obvious over O’Hagan in view of Apel and Wang, as discussed in Section V.C
above. For the same reasons, it would have been obvious to a POSA to modify O’Hagan in view
of Apel and Cheung further in view of Wang’s teachings and modify O’Hagan’s signatures to
have associated landmarks and to use those landmarks for classifying the signatures, further
rendering obvious claim 7 over O’Hagan in view of Apel, Cheung, and Wang. Doermann,
[0194]-[0195].

b. Claim 15: The computer program product of claim 9 wherein
an audio data representation of the plurality of audio data
representations includes a plurality of signal landmarks.

O’Hagan in view of Apel, Cheung, and Wang renders obvious this claim. See the

discussion of claim 7 above. Doermann, [0194]-[0195].
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VI. CONCLUSION
For the foregoing reasons, ex parte reexamination of claims 1-3, 5-7, 9-11, and 13-15 of

U.S. Patent No. 8,510,768 is respectfully requested.

Dated: January 16, 2024 Respectfully submitted,

By_/Scott A. McKeown/

Scott A. McKeown, Reg. No. 42,866
Victor Cheung, Reg. No. 66,229
WOLF GREENFIELD & SACKS, P.C.
601 Massachusetts Avenue NW
Washington, DC 20001
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