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Ground 1: Claims 1-8 and 11-12 Are Obvious Over Kritt in view of
Fontana

1. Independent Claim 1: “A method to generate video data from
a video comprising:” (Claim 1[pre])

For reference, claim 1 recites:

A method to generate video data from a video comprising:

generating audio files and image files from the video;

distributing the audio files and the image files across a plurality of
processors and processing the audio files and the image files in parallel;

converting audio files associated with the video to text;
identifying an object in the image files;
determining a contextual topic from the image files;

assigning a probability of accuracy to the identified object based on the
contextual topic;

converting the image files associated with the video to video data,
wherein the video data comprises the object, the probability, and the
contextual topic;

cross-referencing the text and the video data with the video to

determine contextual topics;

generating a contextual text, an image, or an animation based on the
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determined contextual topics;

[il  generating a content-rich video based on the generated text, image, or

animation.

(C954, 13:66-14:18 (Claim 1 (bracketed notation (e.g., “[a]”) added).)

2. The preamble of claim 1 recites “[a] method to generate video data

from a video comprising.” Assuming the preamble provides a claim limitation,
Kritt discloses it. Kritt discloses generat[ing] video data from a video, such as tags
and other meta-data describing the video generated from performing audio and/or
video processing of the video.

3. For example, Kritt discloses that “a viewer selects a video, and human,

nonhuman, and audio objects of the video are identified.” (Kritt, §0017.) Kritt
wmplementsitsKritt’s method is implemented in one embodiment using;forexample;
a “video processing module 152, audio processing module 154, and control module

156,” as illustrated in Kritt’s Figure 1:

IPR2025-00876
Patent Owner 2013
Page 3 of 94



Ex. 1002 - DECLARATION OF HENRY HOUH, PH.D.
Paper2— PEHHONFORINTER PARTES REVHEW

COMPUTER SYSTEM MEMORY .
100
DISPLAY DISPLAY
SYSTEM AV FILE
126 CONTAINER
122 150
VIDEO
PROCESSING
AUDIO
106 PROCESSING
MEM BUS 154
CONTROL
156
I/O BUS
IF
110
(— 108
/0 BUS
114 116 118
TERMINAL STORAGE /O DEVICE
NETWORK
INTERFACE INTERFAGE INTERFACE | | oroe e
120
USER IO STORAGE 122
DEVICE DEVICE
NETWORK
130

(Kritt, 0023, Fig. 1) The video and audio processing modules are used to “generate

visual-tags~and—generatfe} audioand key-word-tags™ describing the content of the

video-: “The video processing module 152 may include various processes that

generate visual tags according to one embodiment. The audio processing module

154 may include various processes for generating audio and key word tags

according to one embodiment.” (Kritt, 90024.) Kritt’s “visual tags” and “audio and

key word tags” are each data about a video, generated from the video, making them
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“video data from a video.”
74. Therefore, Kritt discloses “a method to generate video data from a
video.” (Heuh-99472-74)>-And as explained below, the method as claimed is obvious

over Kritt and Fontana.

(a) “generating audio files and image files from the video;”
(Claim 1[a])

75. Claim 1[a] is disclosed by and obvious over Kritt in view of Fontana.
e d
76. Kiritt teaches that the video for processing may be stored in a container

format, which contains the audio and video files in addition to any metadata or other

jamg]

les:

Kritt-teaches—that-the-videoforprocessingA television show, movie
internet video, or other similar content may be stored “on a disc or in
other memory using a container or wrapper file format;-which-ineludes
<, The container format may be used to specify how multiple different

data files are to be used. The container format for a video may identify

different data types and describe how they are to be interleaved when the

video is plaved. A container may contain video files, audio files,

subtitle files, chapter-information files, metadata, and other files;”-as

(Kritt, 90002.) Kritt’s Figure 2 illustrates “an exemplary audio-visual file container

202 that may contain a video file 204, an audio file 206, a subtitle file 208, and a
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metadata file 210 according to one embodiment.”
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CONTAINER 202

FIG. 2

(Kritt, 0031, Fig. 2.) Such containers were well-known to a POSA at the time, as

they were a common way to store the various components of multimedia content

such as videos.{(Heuh-$76-)

7.  Kiritt discloses generating image files from the video, in the form of

“shot files” and extracted video frames, each of which is-ara POSA would have

recognized as a form of image file. (Heouh-§97778)-As to “shot files,” Kritt explains
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that “a video file 204 may be parsed into shot files. As mentioned, a shot may be a

continuous sequence of frames captured without interruption by a camera oriented
in a single direction or camera angle.” (Kritt, §0039.) A POSA would recognize a
frame as an image, and would further appreciate that the disclosed “shot files” are
image files, in that they consist of a sequence of frames (that is, images). (Heuh

477 3—Generating such shot files from videos was well-known_to a POSA, as Kritt

acknowledges: “A video file 204 may be parsed into shot files according to any

known method.” (Kritt, §0040-(deseribingone-methodusinghistograms)).) Kritt

describes, for example, a method of generating shot files from a video by computing

a “histogram ... for each frame of the video file and the histograms for consecutive

frames compared. If the histogram intersection of first and second consecutive

frames is greater than a threshold, it may be inferred that the frames are similar, and

consequently, that the two frames are part of the same shot. On the other hand, if the

histogram intersection of first and second consecutive frames is less than the

threshold, it may be inferred that the two frames form a shot boundary.” (Kritt,

10040.)

8.  Kiritt additionally discloses extracting video frames from the video,

which areas noted above a POSA would have recognized as image files. (Houh-478-)

In the example above for parsing shot files, for example, Kritt analyzes “frames” to

generate the shot files. (See Kritt, §0040.) Kritt further discloses extracting a “key
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frame™= for eacha shot file, which is a single image file to represent the entirety of

a shot file. > ~Kx#t940041)— Specifically, “‘a key frame may be determined for a shot

=h

ile. The key frame may be deemed to be representative of all frames in the shot,

permitting descriptive data for the shot to be determined only for the key frame and
not for every frame of the shot. In one embodiment, a key frame may be determined
for each shot file.” (Kritt, §0041.)

9. Krittalso renders obvious generating audio files from the video. Kritt

describes storing an audio file as part of the video container file, and separate
modules for processing video and audio. Kx-40022)Kritt further discloses that

the audio and video processing modules “maycan be on different computer systems

afd-prn-beaecessedremoteh- "

The memory 104 may store all or a portion of the following: an audio

visual file container 150 (shown in FIG. 2 as container 202), a video
processing module 152, an audio processing module 154, and a control
module 156. These modules are illustrated as being included within the

memory 104 in the computer system 100, however, in other

embodiments, some or all of them may be on different computer

systems and may be accessed remotely, e.g., via a network.

(Kritt, 90022.) A POSA would have understood and found it obvious that, in Kritt’s

system involving distributed video and audio processing, audio files and image files

would be generated from the video in order to distribute them to the appropriate
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modules for processing. (Houh-479)-Kritt further explains that “one or more audio

features or audio signal descriptors may be extracted from an audio file[.]” (Kritt,

10056.) FeA POSA would have found it obvious that in order to extract audio

features or audio signal descriptors from an audio file, the audio file must first be
extracted from the container.(Heuh-479)
80. Furthermore, the combination of Kritt with Fontana renders obvious

“generating audio files and image files from the video.(Houvh-49480-84)”

81. Fontana discloses “generating audio files and image files from the

video” by separately processing the audio and video content of the multimedia

content, and further extracting thumbnail images (“image files’’) from the video.

82. For example, Fontana teaches “processing of multimedia content at an

audio processing module 606, fand}a video processing module 608, and a

video conversion module 610” where “[e]ach of these modules can be executed

concurrently (e.g., in parallel), with jobs associated with each module operating on
one or more computing systems_as defined by a scheduler (e.g., scheduler 406 of
Fig. 4).” (Fontana, 940090.) “The audio processing module 606 is configured to
process audio content associated with the multimedia content” while the “video
processing module 608 is configured to process the video portion(s) of multimedia

content[.]” (Fontana, 990091, 0094.) Fontana further discloses that the-audio

and-video-may-be-separately proeessed-by—these two processes are separate: “the
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various distributed computing systems described in FIGS. 1-5, above, allow for

segmenting the processing into discrete portions (e.g., audio, video processing

separately, etc. )} *—Fentana-$6435-) and parallel, pipelined processing of the data

to ensure fast content processing....” (Fontana, 40135.) Fontana, like Kritt, thus

teaches separately processing the audio and video from the multimedia content. As
described below, Fontana teaches that these audio and video processing modules are
run on audio and video content extracted, that is, “generated” from the multimedia

content. A POSA would further appreciate that a video, separated from its audio, is

a series of images, such that video files are a form of “image files.”

83. Fontana furtherspecifically teaches that its audio processing can be run

on “audio files” that are generated from the video. (Heuh-¥49€2-83)-Specifically,

Fontana teaches that “[i]f no closed captioning information is present, an audio

separation operation 1128 strips, or extracts, the audio from the multimedia

content.” (Fontana, 40164.) Strippinga POSA would have understood that stripping

or extracting the audio from the multimedia content generates an audio file. (Houh;
9€3)—Fontana additionally teaches that “it is recognized that a number of sources
provide speech to text conversion pregramprograms that approach the conversion
differently.” (Fontana, 90169.) One such program disclosed in Fontana is “large
vocabulary continuous speech recognition (LVCSR) engines” that “depend on a

language model that includes a vocabulary/dictionary for speech-to-text conversion
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of audio files.” (Fontana, 90169.) A POSA would thus have appreciated that

Fontana’s disclosures encompass “generating audio files ... from the video.”

Houh:- 4835

84. Fontana additionally teaches “that the ‘“video processing module”

generates an additional set of “image files” in the form of thumbnail images derived

from the video. Fontana teaches: “In the embodiment shown the video processing

module 608 includes a thumbnail extraction module[,]” that “is arranged to generate
thumbnails at possible locations the content provider would like to create an object
of'interest...— In some embodiments, the thumbnail extraction module 618 generates
a series of thumbnails representing scenes throughout the multimedia content.”
(Fontana, 90095.) A POSA would appreciate that a thumbnail is an image. (Heuh;
#843-Such images were commonly stored as image files in 2013, such as in gif, jpg,
or tiff formats, for example, which are common formats for graphical image files.
A POSA would thus have appreciated that by extracting thumbnail images from
the video, Fontana’s disclosures satisfy “generating ... image files from the
video.” )

5. Rationale and Motivation to Combine (Kritt with Fontana): A

POSA would have found it obvious to combine Kritt with Fontana. (Heuh-4985-88-)

Kritt and Fontana are analogous references to the 954 patent. Like the 954 patent,

both Kritt and Fontana are addressed to the field of processing and generating
IPR2025-00876
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multimedia content, including video, and both specifically address how to search
within such multimedia content. (°954, 1:36-38 (“The present invention is generally
directed to a method to generate data from video content, such as text and/or image-
related information.”); 954, p.1 (Abstract): (“‘The text and the video content can be
cross-referenced with the video.”); Kritt, 90006 (“One embodiment is directed to a
method that visually summarizes the types and locations of particular types of
content in a video in a way that facilitates understanding by a viewer.”); Fontana,
0001 (“[T]he present disclosure relates to systems and methods for processing and

delivery of multimedia content.”); Fontana, 40041_(“In general, the present

disclosure relates to methods and systems for receipt, processing, and delivery of

multimedia content, as well as enrichment of multimedia content for enhanced search

and delivery.”).) Kritt and Fontana both teach the use of audio and video processing
modules to analyze the audio and video, respectively, of a video file. (Kritt, §0022-
0024 (describing “the video processing module 152, audio processing module 154”);
Fontana, 90091 (“The audio processing module 606 is configured to process audio
content associated with the multimedia content.”); Fontana, 40094 (“The video
processing module 608 is configured to process the video portion(s) of multimedia
content™).)

86. A POSA would have appreciated that Kritt’s method of generating

video data from a video could incorporate aspects of Fontana’s audio and video
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processing. (Heuh-4486-88)-In particular, as to generating image files, Kritt teaches

that “a key frame may be determined for a shot file:” and the “key frame may be

deemed to be representative of all frames in the shot[.]” (Kritt, §0041.) Krittexplains

thatHowever, Kritt discloses only one specific method of determining a key frame—

“a key frame may be determined by selecting a middle frame of the shot file”—and

otherwise explains that “[a]lny known method for determining a key frame may be

employed” and “[o]ther known methods for determining a key frame may be
employed[.]” (Kritt, §0041.) By contrast, Fontana discloses that a thumbnail can be
generated to correspond to the location of an object of interest; this would would
make the thumbnail a better choice of a “key frame” to deem “representative of all
frames in the shot” because it would include the relevant object of interest. (Heuh
4863-A POSA would therefore have been motivated to combine Kritt with Fontana,
to use Fontana’s disclosures of “generat[ing] thumbnails at possible locations the
content provider would like to create an object of interest[,]” to identify the key frame
based on likely locations of objects of interest and take advantage of Fontana’s
benefits in object identification within thumbnails. (See Fontana, §0095; see also,
e.g., Fontana, 90139, 0141-0142, 0148 (describing identification of thumbnails
corresponding to objects of interest): Houh-$86.)

87. Likewise, Kritt teaches that “visual objects in a shot may be identified

by application of one or more known image recognition processes to the shot:”” and
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that “the object may be identified as an object of a particular type or instance using

any known method[.]” (Kritt, 0043, 90045.) But Kritt provides few details on the

substance of these known methods for object identification. Fontana provides

multiple approaches to object identification. (See Fontana, 90139 (deseribingknown

““The candidate object generation module can be performed by any of a number of
object recognition programs, including computer vision programs. Example
computer vision tools include OpenCV, which is a library of motion tracking, facial

recognition, gesture recognition, object identification, segmentation, and calibration

tools. Other tools, such as Matl.ab or scale-invariant feature transform (SIFT)

algorithms could be included in the object detection process as well.”); see also, e.g.,

Fontana, 990084, 0087-0089, 0094-0095, 0139-0145, Figs. 9-10 (describing
identification of objects of interest).) A POSA would also have been motivated to
combine Kritt with Fontana, to use Fontana’s disclosures around object
identification within thumbnail images in order to take advantage of Fontana’s
improvements in object identification within the context of Kritt. And a POSA would
have had a reasonable expectation of success in the combination givenin light of
Kritt’s disclosure that “[o]ther known methods for determining a key frame may be
employed[,]” and the well-known nature of the computer vision tools disclosed by
Fontana. (See e.g., Kritt, §0041; Fontana, §0139:Heuh-487.)

8.  Asto audio files, Kritt discloses identifying “key words” and—an-audio
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transeript—from the audio files but does not explain how to perform speech-to-text

recognition_to identify these key words. (See, e.g., Kritt, 406+6-061+7-0016 (“A

video may include spoken words.... The spoken words may include ‘key words.””):

Kritt, 0017 (“In addition, key words that are spoken by human objects in the video

are identified.”).) Kritt further discloses creating “[a]n audio transcript [that] ma

include all of the words spoken in [a] video[.,]” but does not disclose a specific

algorithm for creating this transcript. (Kritt, 40065.) Instead, Kritt discloses that this

transcript may be created “using any known technique.” (Kritt, 40065.) Compared
to Kritt, Fontana provides additional details on well-known algorithms to perform

speech-to-text recognition as part of audio processing. (See Fontana, §64+69-017+

(deseribingknownspeech-to-text0169 (“it is recognized that a number of sources

provide speech to text conversion programs that approach the conversion differently.

LVCSR engines depend on a language model that includes a

vocabulary/dictionary for speech-to-text conversion of audio files. The text file is
then searched for target words, phrases and concepts. Phonetic-based applications
separate conversations into phonemes, the smallest components of spoken language:

they then find segments within the long file of phonemes that match a phonetic index

file representation of target words, phrases and concepts™); Fontana, 90170
listing “Example sources of speech to text conversion programs performin

LVCSR-based conversions”); Fontana, 0171 (listing examples of ‘“Phonetic-based
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applications useable as one or more of the speech to text conversion programs”);

Fontana, 0121 (“‘a transcript can be generated using a speech-to-text algorithm,

such as that illustrated in FIGS. 11-12”); see also Fontana, Figs. 11-12, Y042+

00164-0174 (describing speech-to-text algorithms).) Therefore, a POSA would also
have been motivated to combine Fontana’s disclosures on performing audio

processing, including speech-to-text recognition, in order to implement Kritt. (Heuh

#88)-As above, a POSA would have had a reasonable expectation of success in the
combination in light of the analogous nature of the references, Kritt’s instruction to
use “any known technique” for speech recognition, and the well-known nature of

the speech-to-text recognition algorithms disclosed in Fontana. (See, e.g., Kritt,

0065; Fontana q90169-0171: Heuh%88.)

(b) “distributing the audio files and the image files across
a plurality of processors and processing the audio files
and the image files in parallel;” (Claim 1[b])

89. Claim 1[b] is disclosed by and obvious over Kritt in view of Fontana.

%

\O
=

As discussed above_for claim 1]a], Kritt describes using separate

“modules for processing video preeessing”and “audio-preeessinrg”, and that the

separate modules;—which—may can be on different computer systems.”— Kritt

explains:

The memory 104 may store all or a portion of the following: an audio
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visual file container 150 (shown in FIG. 2 as container 202), a video

processing module 152, an audio processing module 154, and a control
module 156. These modules are illustrated as being included within the

memory 104 in the computer system 100, however, in other

embodiments, some or all of them may be on different computer

systems and may be accessed remotely, e.g., via a network.

(Kritt, 90022.) Kxitt>s—Kritt further teaches that “The video processing module 152
may include various processes that generate visual tags- according to one
embodiment. The audio processing module 154 may include various processes for
generating audio and key word tags according to one embodiment.” (Kritt, 90024.)

EaehA POSA would have appreciated that each of the “video processing module”

and “audio processing module” comprises a processor(s), such that Kritt’s
distribution of the audio files and image files for processing by the video processing
module and audio processing module “distribut[es] the audio files and the image
files across a plurality of processors.-(Heuh-$90”

91.3Fhis  That the audio and image files are distributed across a plurality

of processors is confirmed by Kritt’s disclosure that its embodiments can be

provided using “eloud—ecomputing,such—as—virtual-machines hosted by a-eloud

serviee-provider{(See-cloud-computing infrastructure:

Embodiments according to this disclosure may be provided to end-

users through a cloud-computing infrastructure. Cloud computing
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generally refers to the provision of scalable computing resources as a
service over a network. More formally, cloud computing may be
defined as a computing capability that provides an abstraction between
the computing resource and its underlying technical architecture (e.g.,
servers, storage, networks), enabling convenient, on-demand network
access to a shared pool of configurable computing resources that can be
rapidly provisioned and released with minimal management effort or
service provider interaction. Thus, cloud computing allows a user to
access virtual computing resources (e.g., storage, data, applications,
and even complete virtualized computing systems) in “the cloud,”
without regard for the underlying physical systems (or locations of
those systems) used to provide the computing resources.

Typically, cloud-computing resources are provided to a user on a pay-
per-use basis, where users are charged only for the computing resources
actually used (e.g., an amount of storage space used by a user or a

number of virtualized systems instantiated by the user). A user can

access any of the resources that reside in the cloud at any time, and from
anywhere across the Internet. In context of the present disclosure, a user
may access applications or related data available in the cloud. For
example, the nodes used to create a stream computing application may
be virtual machines hosted by a cloud service provider. Doing so allows
a user to access this information from any computing system attached
to a network connected to the cloud (e.g., the Internet).

A POSA

would have known that a cloud computing infrastructure with “a shared pool of
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configurable computing resources” and “virtual machines hosted by a cloud service

provider[,]” such as that taught by Kritt, distributes files for processing across a

plurality of processors. (See id.: Heuh-$91+-)

92. Kiritt further acknowledges that its disclosed processes may be “executed

stth bt thv-conenrrenthywhieh—ein parallel:

The flowchart and block diagrams in the figures illustrate the
architecture, functionality, and operation of possible implementations
of systems, methods, and computer program products according to
various embodiments of the present disclosure. In this regard, each
block in the flowchart or block diagrams may represent a module,
segment, or portion of code, which may include one or more executable

instructions for implementing the specified logical function(s). It

should also be noted that, in some alternative implementations, the

functions noted in the block may occur out of the order noted in the

figures. For example, two blocks shown in succession may, in fact, be
executed substantially concurrently. or the blocks may sometimes be
executed in the reverse order, depending upon the functionality

involved.

(Kritt, 90080.) A POSA would have recognized-asappreciated that executing two

“blocks” of functionality concurrently is parallel processing of those functions.
Kt 40080 Houh-992)-A POSA would further have recognized that Kritt’s video
processing module and audio processing module—blocks 152 and 154, respectively,

in Kritt’s Figure 1, shewn-in—elatmwhich is reproduced in my analysis for 1[pre]
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above—were two such blocks that could be executed in parallel, such that the audio

processing and video processing eeeuroccurred concurrently. FhisA POSA would

have appreciated that this results in processing the audio files and the image files

in parallel. -(Houh-$92)

93. It would further have been obvious to a POSA to combine Kritt with
Fontana to further distribute distribut[e] the audio files and the image files
across a plurality of processors and process]] the audio files and the image files
in parallel.—(Heuh-4993-973)” Whereas Kritt discloses at a high level the use of a
plurality of processors and parallel processing, Fontana provides further
implementation information on how to carry out video and audio processing in
parallel within a distributed computing environment, including the cloud-based
environment disclosed by Kritt. A POSA would therefore have been motivated by
Kritt’s disclosures to combine with Fontana in order to implement parallel

processing of audio and video files, which as Fontana explains “allow[s] multimedia

content to be processed efficiently[.]” (Fontana, 0055:Heuh-493.)

94. Like Kritt, Fontana #mplements—its—methed—using—discloses

implementing its system in a distributed computing environment: “The multimedia

processing system 104, although represented by a single computing system, is in

preferred embodiments a plurality of distributed computing systems|[.]” (Fontana,

10045.) AAs with Kiritt’s cloud computing infrastructure, a POSA would have
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understood that the distributed computer system of Fontana is a form of “parallel”

processing—(Heuh,—494)-Fentana’s as required by the 954 patent—by distributing

tasks across a plurality of processors, each processor is able to handle a portion of

the tasks, resulting in parallel processing of the set of requests. Indeed, one of the

exemplary distributed computing environments taught by Fontana s “a cloud-based”

environment, like that taught by Kritt. (See Fontana, §0048.) As Fontana explains,

its distributed computing system allows tasks, including “video, image or audio

algorithms|[,]” to be “separated and performed across multiple computing systems

in _parallel.” (Fontana, 90053; see also id., 90090.) As further detailed below, A

POSA would have understood that Fontana’s distributed computing system includes

both parallel processing of image files separate from audio files, and parallel
processing for image-processing and audio-processing tasks, resulting in processing
multiple image files or audio files in parallel. (Heuh;—%494)—Therefore, Fontana
discloses that its distributed computing system distributes image and audio
processing requests, such that it “distribut|es] the audio files and image files across
a plurality of processors and process[es] the audio files and the image files in
parallel.”
95. For example, Fontana teaches-a—wetkilow-server”that-:

The network 200 can, in certain embodiments, correspond to an

architecture underlying the multimedia processing system 104 of FIG.
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1, for example in a cloud-based or other distributed computing

environment. The network 200 includes, in the embodiment shown, a

workflow server 202 interconnected to an integration framework 204

and a storage network 206. The integration framework 204 provides
interconnectivity and data sharing among a plurality of computing
systems, such that the computing systems can share workloads,

messages, and other tasks. The integration framework 204 can be

connected to any of a plurality of differing types of computing systems
208 capable of sharing workloads; in the embodiment shown, various

shared computing systems are illustrated including workstations 208a,
grid computing systems 2085, compute clusters 208c¢, data resources
2084, and one or more high performance computing systems 208e.

(Fontana, 90048.)
—96. Fontana explains that this workflow server “receives inbound data

processing requests, for example from a content provider (as further discussed

below) and distributes one or more portions of jobs associated with each data

processing request to the integration framework 204 and the storage network 206.”

(Fontana, 90050.) The result—aHewfsiresulting system “allows creation of

pipelined data processing systems within a distributed computing environment,

allowing computationally intensive jobs (e.g., video and audio content processing)

to be distributed across a number of computing systems.” (/d.) Fhusln other

words, the workflow server divides computationally intensive jobs, such as audio
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and video andprocessing (including image processing, as previously discussed), into

portions and distributes those portions across multiple computing systems. FheA
POSA would have appreciated that the result of this system is that these processing
tasks, such as image processing, would be divided up and performed in parallel.
(Houh, 4495-96.)

97. Fontana further teaches that this distributed and parallel processing of

audio and image files can be carried out by a plurality of servers. Fontana teaches

that its methedsystem is implemented using “a plurality of computing systems,

1llustrated as servers 302a-c. The servers 302a-c are communicatively interconnected.

... share a distributed memory cache 306, and are each capable of accessing a shared

cache of memory[.]” (Fontana, 90052.) These servers “are interfaced to inbound
work ... for coordination and communication of data for processing.” (#¢-Fontana,
10052.) Fontana further teaches that “one or more of the servers 302a-c can include

specific graphical processing units for processing lower level video, image or

audio algorithmsZand-are=. ... The servers 302a-c are configured to share processing

jobs, such that tasks can be ——performed by one or more of the computing systems,

or separated and performed across multiple computing systems in parallel.”

(Fontana, 90053.) As aresult, “any of those computing systems can perform all or a

portion of a processing job as defined by a scheduling algorithm, allowing

multimedia content to be processed efficiently when necessary.” (Fontana, §0055.)
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A POSA would have appreciated that the-deseribedthis system of servers-that, which

share processing jobs earryand workloads by, for example, separating and

performing the jobs in parallel, carries out parallel processing—Heouh 497,

including for processing audio files and image files. In the context of image

processing, it would have been obvious to a POSA that image processing within
Fontana’s distributed computing system could process the image files in parallel

by, for example, distributing the image files for processing across multiple servers.

tdLikewise, it would have been obvious that Fontana’s distributed computing
system could process the audio files in parallel by likewise distributing the audio

files across multiple servers.

(¢) “converting audio files associated with the video to
text;” (Claim 1[c])

98. Kritt discloses elaim—Hel—(Houh—498 ) Kritt—determines—an

“converting audio files associated with the video to text” by creating an “audio

transcript™ [that-=] may include all of the words spoken in the[a] video” using “any

known technique-” for speech recognition:

In operation 612, an audio transcript may be determined. An audio

transcript may include all of the words spoken in the video. In one

embodiment, an audio transcript may be provided with the video in the

form of a closed caption file included in the AV file container. In

another embodiment, spoken words may be determined from audio
features classified as speech using any known technique. In yet another,
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embodiment, spoken words may be manually determined.

(Kritt, 90065.) Kritt’s “audio transcript’” that “may include all of the words spoken

99 ¢¢

in the video” “convert[s] audio files associated with the video to text.”

(d) “identifying an object in the image files;” (Claim 1[d])

\O

9. Kiritt discloses “identifying an object in the image files.”(Heuh-4999-

1025

100. As discussed for claim 1[a], Kritt teaches that “key frames” for a shot

3

(i.e., image files) “can be representative of the shots: “akey frame may be determined

for a shot file. The key frame may be deemed to be representative of all frames in

the shot, permitting descriptive data for the shot to be determined only for the key

frame and not for every frame of the shot. In one embodiment, a key frame may be

determined for each shot file.” (Kritt, §0041.) Kritt thus teaches that its analysis of

shots may be performed on the key frame image frames.(Heuh- 100
101. Kritt further discloses identifying “visual objects,” such as faces or

facial expressions, in the shots and frames (i.e., “in the image files”). For example,

Kritt discloses that—identifying visual objects, and specifically human objects such

as faces of specific individuals:

In operation 510, visual objects in a shot may be identified and tagged;”
<, In one embodiment, visual objects in a shot may be identified by
application of one or more known image recognition processes to the
shot. The operation 510 may operate on one or more key frames of the
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shot. A shot may include the human and nonhuman visual objects. Both

human and nonhuman visual objects may be identified in operation 510.
With respect to human visual objects, in one embodiment, a human
visual object may be identified by identifying a face (“human facial
object”) in a frame;and-=. The operation 510 may include determining
whether or not a particular visual object is present in a shot and, if

present, to identify its location in the frame. The operation 510 may

include extracting an identified object for further processing. For
example, an extracted human facial object may be further processed to

determine the identity of the viewer or to determine a facial expression

of the viewer.2—

(Kritt, 90043.) Kritt further discloses identifying the human objects (e.g., faces) with

(4

particular individuals: “a scene may include a first shot that is a long shot of a

particular person and a second shot that is a medium shot of the same person” or “a
sequence of four consecutive shots in which the first and third shots have a first
human object and the second and fourth shots have a second human object[.]” (Kritt,
0051.) A human object (a face, or its associated person) is an object in the image
files, such that Kritt discloses identifying an object in the image files.—(Houh
019

102. Kritt further discloses processing the “human facial object ... to

determine a facial expression of the viewer.” (Kritt, §0043.) Kritt alternately

99, ¢

describes this as determining an “emotion”: “a human facial object may be processed
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to determine the emotion expressed on the facial object.” (Kritt, §0047.) This

emotion may—beis determined usinre—based on detection of facial features and their

orientation: “To determine the emotion of a facial object, a process may, in one

embodiment, employ a Gabor filter to determine facial features and their orientation,

and a support vector machine to determine an emotion corresponding with detected
facial features.” (Kritt, §0047; see also Kritt, 0045 (describing facial identification
methods that “may describe the face as a whole or the facial features separately™).)
Then, “a sequence of frames in which a facial expression morphs from one emotion
to another may be analyzed to determine an emotional category of a human facial
object.” (Kritt, 90047.) Furthermore, Kritt discloses that a tag may “identif[y] a
human object displaying a particular emotion.” (Kritt, 0034.) A POSA would
appreciate that this tag corresponds to a facial expression. (Heuh—$H-025—The
determined facial expression, and the facial features that make up that facial
expression, are likewise objects identified in the image files.

(e) “determining a contextual topic from the image files;”
(Claim 1[e])
103. Kritt discloses “determining a contextual topic from the image files”

in several ways: (1) identifying a shot or a scene as a sequence of semantically
related images that is determined by evaluating the images; and (2) identifying an

emotion for a shot or scene by evaluating facial expressions across a sequence of
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image files.(Heuh-§HO63-1H0)

104. Scenes/Shots: Kritt discloses determining a contextual topic in the

form of a “scene” or a “shot.” Shots and scenes are each a sequence of related

images, and they are determined by evaluating thea series of frames, which are

image files(frames).

105. A shot, as the term is used in Kritt, “may be a continuous sequence of

frames captured without interruption by a camera oriented in a single direction or
camera angle.” (Kritt, 90039.) Kritt explains that the “video file 204 may be parsed
into shot files according to any known method[,]” and provides as an example
determining a shot by comparing histograms for consecutive frames of the video:
“IAY

The video file 204 may be parsed into shot files according to any known

method. For example, in one embodiment, a histogram may be

computed for each frame of the video file and the histograms for

consecutive frames compared. If the histogram intersection of first and

second consecutive frames is greater than a threshold, it may be inferred

that the frames are similar, and consequently that the two frames are

part of the same shot.”{(Krit+§0040)Based-on-this-comparison, Kritt
“parsfes} On the other hand, if the histogram intersection of first and
second consecutive frames is less than the threshold, it may be inferred
that the two frames form a shot boundary. In addition, it may be inferred

that the first consecutive frame is the last frame of a preceding shot

and the second consecutive frame is the first frame of a succeeding shot.
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In one alternative, the histograms of two or more consecutive first

frames may be compared with the histograms of two or more

consecutive second frames (the group of first and second frames being

consecutive), and a shot boundary may be defined by more consecutive
frames than merely two frames. For example, the shot transition between
shots may be a “fade” rather than a “cut.” A time code and type of shot
transition (fade or cut) may be recorded as metadata for use in content
analysis described below. Other known methods for parsing a video file

into shot files may be employed in operation 504. In addition, operation
504 may include parsing the video file so that sequential frames between

determined shot boundaries are grouped togetherl [sic] or otherwise

identified or tagged as being associated with a particular shot.”-(d-)

Sequential frames associated with a particular shot™are-then— may be

referred to herein as a shot file.”-

(#éKritt, 0040.) By determining which frames belong to a given shot, and tagging
those frames as associated with a particular shot, Kritt determines a contextual topic
(the shot) from the image files (the analyzed frames).-(Houh- 4059

106. Similarly, Kritt also discloses identifying scenes, which are “semantic

segmentfsisegments” comprised of two or more frames (and one or more shots) and

which may be “intended to convey an element of a story[:]” “a segment of two or

more video frames that includes common objects, that is intended to convey common

emotional content, that is intended to convey an element of a story, that is

accompanied by a common audio segment, or some combination of the foregoing
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may be classified as a scene. A scene may also be referred to in this description

and the claims as a ‘semantic segment.”” (Kritt, 940050.) “A visual scene may

include one or more camera shots and one or more human and nonhuman objects.”
(Kritt, 90051.) Kritt’s determination of a scene is a contextual topic.(Heuh-§9H-06-
+679

107. In particular, Kritt’s disclosure that a scene may “convey an element of
a story” corresponds to the example topic of an “event” described in the specification

of the ’954 patent. (°954, 4:44-47 (“FAdBased on the identified symbol, a plurality

of instances of the symbol can be compared to a topic database to identify a topic (such

as an event). For example, the result may identify the dog (symbol) as running or

jumping.”).) For example, Kritt explains-that=: “In one embodiment, visual scenes

may be determined if a preceding and following shot include related visual objects.
For example, the first shot may include a particular person, the second shot may
include another person, and two may be interacting.” (Kritt, 90052.) This
determination in Kritt is performed by analyzing frames—which are image files—
and/or shots— which are a sequence of frames, so also image files. (See Kritt,
190050-0052.)

108. Emeotions: Additionally, Kritt discloses determining a contextual

topic in the form of “an emotion, mood, or theme for a shot or scene that is determined

by evaluating facial expressions across a sequence of image files: “the objects, key
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words, and other data may be used to determine an emotion, mood, or theme for one

or more of the scenes, and to generate corresponding emotion objects.” (Kritt,

10017.) An “emotion, mood, or theme” is a “contextual topic” because it describes
the context (in this case, the general feeling) associated with the shot or scene.(Heuh
fHoe8H06,

109. Furthermore, the 954 patent explains a “topic” with an example of
identifying an event or an action performed by an object—such as a dog running and

jumping: “fA}Based on the identified symbol, a plurality of instances of the symbol

can be compared to a topic database to identify a topic (such as an event). For

example, the result may identify the dog (symbol) as running or jumping.” (°954,

4:44-47.)

110. This 1s analogous to Kx#tKritt’s determination of an emotion. Kritt
teaches that it identifies “an emotional category of a human facial object” to-assign
an—emetion—tag”—by analyzing the actions performed by the face—or as Kritt

explains, “by comparing motion vectors” for the facial expression across “a sequence

of frames” (iei.e., image files)—in—which—a—facial-expression—morphs—fromone

In one embodiment, a human facial object may be processed to
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determine the emotion expressed on the facial object. To determine the
emotion of a facial object, a process may, in one embodiment, employ

a Gabor filter to determine facial features and their orientation, and a

support vector machine to determine an emotion corresponding with
detected facial features. In one embodiment, a sequence of frames in
which a facial expression morphs from one emotion to another may be
analyzed to determine an emotional category of a human facial object.

The sequence of frames need not include every consecutive frame, e.g.,
two or more key frames may be analyzed. The sequence of frames may

be analyzed using a Tree-Augmented-Naive Bayes classifier. In
addition, a category of emotion may be determined by comparing

motion vectors with a template. The motion vectors may be based on

deformation of facial features as reflected in an optical flow that occurs
in _a sequence of frames. Optical flow may be determined using
differential, matching, energy-, or phase-based techniques. In various
embodiments, motions that may be determined may include
amusement, joy, anger, disgust, embarrassment, fear, sadness, surprise,

and a neutral state. Other emotions or moods may be determined in

alternative embodiments. The operation 510 may include associating a
determined emotion with a human object. In addition, the operation 510
may include generating an emotion tag that is associated with the scene

of the video in which the facial emotion was detected. In other

embodiments, the emotion of a facial object may be determined in
operation 510 using any known method

(#6Kritt, 0047.) Kritt thus teaches identifying the actions (motions) performed by a
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face from a series of frames (image files) to determine an emotional category or
mood (ege.g., “amusement, joy, anger, disgust, embarrassment, fear, sadness,
surprise”), from which an emotion tag is generated. This corresponds to the '954
patent’s determining a contextual topic from the image files. (Houh- 49409110

(f)  “assigning a probability of accuracy to the identified
object based on the contextual topic;” (Claim 1][f])

111. Kiritt discloses and renders obvious elaim—Hflassigning a probability

of accuracy to the identified object based on the contextual topic. As discussed

for claim 1[d], the identified objects include human objects (faces and/or people) as

well as facial features and facial expressions. Kritt assigns- ‘assign[s] a probability

of accuracy” to these “identified ebjeets-object[s].” That probability of accuracy,

as explained below, is “based on [a] contextual topic,” which, as explained for

claim 1[e], include shots, scenes, and emotions.(Hevh-¥H+1-117

112. Human objects (faces/people): Kritt assiensdiscloses this

limitation by assigning a probability that a human object (“identified object) was
correctly identified by using other information about the shot or scene (“the
contextual topic”) in which the human object was identified. The probability is

therefore assigned based on the contextual topic—(Heuh- 412113, as detailed

below.

113. Specifically, Kritt discloses “a visual tag” associated with a shot or
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scene to “indicate that a particular human object appears in a shot[.]” (Kritt, §0033.)
Kritt teaches that this “visual tag” can be compared with “ene-er-mere-other tags
associated with the same-shot or scene”+1-order “to validate that the human object
was correctly identified.” (Kritt, §0033.) Kritt discloses that this validation process
may involve assessing “if a probability or confidence parameter associated with
the particular tag is above a threshold,” in which case “it may be determined that the

object was correctly identified[.]” (Kritt, §0033.) As Kritt explains:

The operation 310 may include comparing a tag with one or more other
tags associated with the same shot or scene for consistency. A shot may
be a continuous sequence of frames captured without interruption by a
camera oriented in a single direction or camera angle. As one example,
a visual tag may indicate that a particular human object appears in a
shot and a key word tag identifying the name of the human object is
associated with the shot. As another example, a visual tag may indicate

that a particular human object appears in a shot and an audio tag

identifies an audio signature of the human object is associated with the
shot. In these examples, if the tags that are compared indicate the same
object, the positive or consistent result of the comparison may be used

in operation 310 to validate that the human object was correctly

identified. If there are no tags that are consistent with a particular tag,
it may be determined that the object associated with the particular tag
was misidentified. The operation 310 may include modifying a tag
determined to be inconsistent with other tags associated with the same
shot. The modification may include adding an indication to the tag that
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it should not be used in other processes. Alternatively, if a probability
or confidence parameter associated with the particular tag is above a
threshold, it may be determined that the object was correctly identified
and that the shot or scene includes multiple objects. In this

circumstance, the modification may include adding an indication to the
tag that it may be relied on to a particular extent.

(Kritt, 90033.) A POSA would have appreciated that assessing “if a probability or
confidence parameter associated with the particular tag is above a threshold”
requires assigning a probability of accuracy to the identified object. —(Houh
13)—1In the context of Kritt, this probability is assessed based on the above-
described comparison of the visual tag for the human object to other tags associated
with the same shot or scene—which are contextual topics. Thus, the probability of
accuracy is assigned based on the contextual topic.

114. Facial expressions: Kritt deseribesrenders obvious this limitation for
the facial expression objects by describing a “confidence level” that a perceived
emotion (a contextual topic) “accurately represents a ground truth emotion.” (Kritt,

10034.)(Houh 991 14-116)

115. As described in claim 1[e], Kritt uses the identified facial expressions

(see claim 1[d]) to detect emotions and generate an emotion tag associated with a

scene— ket L0047
In one embodiment, a human facial object may be processed to
IPR2025-00876
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determine the emotion expressed on the facial object—— The

operation 510 may include associating a determined emotion with
a_human object. In addition, the operation 510 may include generating

an emotion tag that i1s associated with the scene of the video in which

the facial emotion was detected.”™)

(Kritt, 90047.)

116.3-Kritt then discloses assigning to that emotion “a confidence level that

the perceived emotion accurately represents a ground truth emotion::”

In operation 312, an emotion tag file 314 may be created from the
attribute tag file 308 and the consistency-corrected visual tag 302, audio

tag 304, key word tag 306, and metadata 210 files. The emotion tag file
314 includes tags that are associated with emotion objects. In one

embodiment, an emotion object may be associated with an emotion,

mood, or theme that a typical viewer might be expected to perceive or

that the creators of a video intended the audience to perceive. Each
emotion object may be of a predefined type and associated with a time
stamp. An emotion object may include parameters corresponding with
intensity of the perceived emotion or a confidence level that the
perceived emotion accurately represents a ground truth emotion.

(Kritt, §0034.) A POSA would have appreciated that a confidence level corresponds
to a probability of accuracy. (Heuh-9H1+63-A POSA further would have found it
obvious that, because Kritt identifies the emotion based on the facial expression, a

probability of accuracy could be assigned to the underlying facial expression based
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on the probability of accuracy (ie, confidence level) assigned to the emotion

(the contextual topic). (/4
117. Thus, a POSA would have found it obvious in light of Kritt to assign a
probability of accuracy to the facial expression (object) based on the emotion
(contextual topic).
(g) “converting the image files associated with the video to
video data, wherein the video data comprises the

object, the probability, and the contextual topic;”
(Claim 1]g])

118. Kritt discloses claim 1[g]. Kritt discloses converting the image files
associated with video (i.e., the frames and shots) to video data in the form of tags,
tag files, and other metadata about a video, through use of video and image analysis.
These tags and tag files comprise objects including human objects, faces, and facial
expression information; the probability of accuracy or confidence levels; and the
contextual topic including the shot/scene information and any emotion tag

associated with the shot/scene.(Houh-$H1+8-124)

119. I discuss above Kritt’s identification of an object (claim 1[d]),

determination of a contextual topic (claim 1[e]), and assignment of a probability
(claim 1[f]). Each ofthese is generated from analysis of the image files (i.e., frames
and shots), as I previously explained. Below I explain how for each of these, Kritt

converts the object, the probability, and the contextual topic into video data in the
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form of tags, tag files, or other metadata.

120. Beginning with the object-{see, which as I note in claim 1[d]} includes

human objects (such as faces) and facial features/expressions, Kritt discloses

generating a “visual tag” that “corresponds with visual objects, such as human and
nonhuman objects.” (Kritt, §0055.) These “visual tags may be associated or set for
each scene.” (Kritt, §0055.) This process of generating visual tags associated with

scenes is depicted in Figure 5:
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(Kritt, Fig. 5 (annotated).) FheseA POSA would further appreciate that these visual

tags could include facial expressions. Kritt explains that a tag may “identif[y] a

human object displaying a particular emotion.” (Kritt, §0034.) A POSA would

have appreciated that a tag for “a human object displaying a particular emotion” in

the context of Kritt is a tag for a facial expression, because Kritt teaches determining
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emotions by analyzing facial expressions. (Heuh—9H20)—This would be ana

particularly obvious implementation g+venin light of Kritt’s disclosure of analyzing

changes in facial features/facial expression across a series of frames—:

In one embodiment, a human facial object may be processed to

determine the emotion expressed on the facial object. To determine the
emotion of a facial object, a process may, in one embodiment, employ

a Gabor filter to determine facial features and their orientation, and a

support vector machine to determine an emotion corresponding with
detected facial features. In one embodiment, a sequence of frames in
which a facial expression morphs from one emotion to another may be
analyzed to determine an emotional category of a human facial object.

The sequence of frames need not include every consecutive frame, e.g.,
two or more key frames may be analyzed. The sequence of frames may

be analyzed using a Tree-Augmented-Naive Bayes classifier. In
addition, a category of emotion may be determined by comparing

motion vectors with a template. The motion vectors may be based on

deformation of facial features as reflected in an optical flow that occurs

in_a sequence of frames. Optical flow may be determined using
differential, matching, energy-, or phase-based techniques. In various

embodiments, motions that may be determined may include

amusement, joy., anger, disgust, embarrassment, fear, sadness, surprise,

and a neutral state. Other emotions or moods may be determined in

alternative embodiments.

(SeeKritt, 70047.)
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121. As for the contextual topic, both the contextual topics of shots/scenes

and emotions are stored as video data in the form of tags. Kritt teaches that

determining a shot ean—+eswltinin “operation 504 may include parsing the video file

so that sequential frames being—between determined shot boundaries are grouped

togetherl [sic] or otherwise identified or tagged as being associated with a particular

shot.” (Kritt, §0040.) This is illustrated in Figure 5:

—
204
DETERMINE
SHOTS
204
DETERMINE
KEY FRAMES
206
IDENTIFY DETERMINE
VISUAL SHOT
OBJECTS ATTRIBUTES
510 508
DETERMINE
SCENES
212
A
SET VISUAL
TAGS
514

(Kritt, Fig. 5 (annotated).) A POSA would have found it obvious that the frames or
shots belonging to a determined scene could likewise be tagged, in operation 512 of

the same Figure 5. (Heuh¥H-21)-This is consistent with Kritt’s use of tags to identify
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a frame as belonging to a particular shot (Kritt, §0040) and is further consistent with

Kritt’s use of tags in connection with scenes: “One or more of the various tags

described herein may be associated with a particular scene or semantic segment if

the particular tag is determined from content in the scene.” (Kritt, §0050.)

122. Kritt additionally teaches generating tags for the identified emotion,

which is another contextual topic. Kritt discloses an “emotion tag file 314” that

“includes tags that are associated with emotion objects;.” which-are-a-eontextual

topie—(Kritt, 40034.) In particular, “a tag may be generated for an emotion object;”

a-typieal-viewer might be-expeeted-to-pereerve(IdHouvhH22).” (Kritt, 10034.)

Kritt explains:

In operation 312, an emotion tag file 314 may be created from the

attribute tag file 308 and the consistency-corrected visual tag 302, audio
tag 304, key word tag 306, and metadata 210 files. The emotion tag file
314 includes tags that are associated with emotion objects. In one
embodiment, an emotion object may be associated with an emotion,
mood, or theme that a typical viewer might be expected to perceive or
that the creators of a video intended the audience to perceive. Each
emotion object may be of a predefined type and associated with a time
stamp. An emotion object may include parameters corresponding with
intensity of the perceived emotion or a confidence level that the
perceived emotion accurately represents a ground truth emotion. ... In
one embodiment, a tag may be generated for an emotion object. An
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emotion tag may include an intensity level of the emotion, mood, or

theme.

(Kritt, 40034.)

123. Kiritt likewise discloses including the probability as part of the video
data of tags. As discussed in claim 1[f], Kritt discloses or renders obvious assigning
a probability of accuracy to the human objects (e.g., faces) and facial expressions
(determined via emotions). Kritt teaches use of “a probability or confidence
parameter associated with the particular tag” for visual objects, including human

objects (like faces or people), to determine whether the object was correctly

identified—:

The operation 310 may include comparing a tag with one or more other

tags associated with the same shot or scene for consistency. ... As one

example, a visual tag may indicate that a particular human object
appears in a shot and a key word tag identifying the name of the human
object is associated with the shot. As another example, a visual tag may
indicate that a particular human object appears in a shot and an audio
tag identifies an audio signature of the human object is associated with
the shot. In these examples, if the tags that are compared indicate the
same object, the positive or consistent result of the comparison may be

used in operation 310 to validate that the human object was correctly

identified. If there are no tags that are consistent with a particular tag,
it may be determined that the object associated with the particular tag
was misidentified. The operation 310 may include modifying a tag
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determined to be inconsistent with other tags associated with the same
shot. The modification may include adding an indication to the tag that

it should not be used in other processes. Alternatively, if a probability

or confidence parameter associated with the particular tag is above a

threshold, it may be determined that the object was correctly identified
and that the shot or scene includes multiple objects. In this

circumstance, the modification may include adding an indication to the
tag that it may be relied on to a particular extent.

(Kritt, 90033.) As the above guotation shows, Kritt further discloses “adding an

indication to the tag that it may be relied on to a particular extent.” (#¢-Kritt, §0033.)

A POSA would have appreciated that the confidence level (probability) associated
with a human object is one such indication of the extent to which an object
identification can be relied upon, and that the probability could accordingly be added

to the tag.—-(Houh-H239)

124. As to facial expressions and emotions, Kritt teaches that the emotion

tag file (video data) can include “a confidence level that the perceived emotion

accurately represents a ground truth emotion-”;

In operation 312, an emotion tag file 314 may be created from the
attribute tag file 308 and the consistency-corrected visual tag 302, audio

tag 304, key word tag 306, and metadata 210 files. The emotion tag file
314 includes tags that are associated with emotion objects. In one

embodiment, an emotion object may be associated with an emotion,
mood, or theme that a typical viewer might be expected to perceive or
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that the creators of a video intended the audience to perceive. Each
emotion object may be of a predefined type and associated with a time
stamp. An emotion object may include parameters corresponding with
intensity of the perceived emotion or a confidence level that the
perceived emotion accurately represents a ground truth emotion.

(Kritt, 90034.) As discussed for claim 1[f], it would have been obvious to a POSA
that the confidence level (that is, probability) assigned to an emotion could likewise

be assigned to the facial expression/facial features used to determine that emotion.

(Heuh-$H24See supra.)

(h)  “cross-referencing the text and the video data with the
video to determine contextual topics;” (Claim 1[h])

125. Kiitt discloses claim 1[h].
Kritt-diseloses126. As discussed above for claim 1[he]—Houh-9H25132)

In, Kritt; determines contextual topics (in the form of emotions/moods and

shots/scenes). Claim 1[e] explains how this determination is based on information

derived from the image files, which Kritt stores as visual tags (video data, see claim

1[g]). Kiritt further discloses that the contextual topics are determined by cross-

referencing the text (in the form of the audio transcript and resulting key words?}
and the video data G+sual-tags)-with the video.

127. Emeotions: As discussed for claim 1[e], Kritt determines a contextual

topic in the form of an emotion, mood, or theme for a shot or scene by evaluating
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facial expressions across a sequence of image files. Kritt further explains that the
image files are not the only input that factors into determining an emotion. Rather,
Kritt teaches that objects, key words (which are derived from the text, see claim
1[a]), and other data from the video are together used to determine the emotion: “the

objects, key words, and other data may be used to determine an emotion, mood, or

theme for one or more of the scenes, and to generate corresponding emotion objects.”

(Kritt, 0017.) The objects include visual objects, which are video data (see claim

1[g])-:_“‘visual objects in a shot may be identified and tagged...A shot may include

the human and nonhuman visual objects.” (Kritt, §0043.) The visual objects can be

represented by a visual tag: “The visual tag file 302 includes tags that correspond
with visually perceivable objects, such as human and nonhuman objects.” (Kritt
€0032.) The key words are derived from the text: “key words may be determined

from the audio transcript™{the-text)—(Kritt;-40066...a key word may be determined
from the audio transcript and counting the frequency of occurrences of words, the

most frequently occurring verbs and nouns being determined to be key words” (Kritt,

10066: Kritt 10032 (“The key word tag file 306 includes tags that correspond with

key word objects.”).) And, as discussed further below, the other data includes

information such as metadata files, time stamps, and scene information that is

derived from the video. For example, Kritt teaches that “[e]ach tag may be

associated with a time stamp that indicates the start and stop time in which the object
IPR2025-00876
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or attribute is rendered or otherwise associated.” (Kritt, §0601+7—see-aisoKritt-0032

neludes-tags-for—key-werd-objeets)0032.) As noted below, these time stamps are

used as part of determining an emotion.
128. Kritt teaches how each of the visual objects (video data), key words
from the text (text), and other information from the video (e.g., metadata files, time

stamps) are cross-referenced to determine an emotion:

In operation 312, an emotion tag file 314 may be created from the

attribute tag file 308 and the consistency-corrected visual tag 302, audio

tag 304, key word tag 306, and metadata 210 files. The emotion tag file

314 includes tags that are associated with emotion objects. In one

embodiment, an emotion object may be associated with an emotion,

mood, or theme that a typical viewer might be expected to perceive or

that the creators of a video intended the audience to perceive. Each

emotion object may be of a predefined type and associated with a time

stamp. —An emotion object may include parameters corresponding

with intensity of the perceived emotion or a confidence level that the

perceived emotion accurately represents a ground truth emotion. An
emotion object may be generated directly from the attribute file 308,

such as where the attribute file identifies an association or correlation

of an attribute with a perceived emotion. In addition, an emotion object

may be generated directly from the visual tag 302, such as where the
tag identifies a human object displaying a particular emotion. Further,
an emotion object may be generated directly from the audio tag 304 or
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key word tag 306 files, such as where an audio tag identifies a segment

of sound associated or correlated with an emotion, mood, or theme, or

a key word is associated with an emotion, mood, or theme. Moreover,

an emotion object may be generated in operation 312 by identifying
patterns of visual. audio. key word. and attribute tags that
correspond or correlate with an emotion object.

(Kritt, 90034.) By compiling “the attribute tag file 308 and the consistency-corrected

visual tag 302, audio tag 304, key word tag 306, and metadata 210 files” to determine

emotion tag files, Kritt cross-references information from the text (e.g., as

summarized in the audio tag and key word tag), the video data (the visual tags

corresponding to wtdeevisual objects), and other information about the video (sueh

as-thee.g., attribute tag, metadata files, and time stamps).—(Heuh-$§H27128-
129. Kiritt further explains that this determination of an emotion may occur
within the context of one or more scenes—that scene information is an additional

cross-referencing to information about the video:

According to various embodiments, a viewer selects a video, and

human, nonhuman, and audio objects of the video are identified. In

addition, key words that are spoken by human objects in the video are

identified. —Human, nonhuman, and audio objects may be used to

classify a particular segment of a video as a scene. The objects and key

words are then associated with the scenes of the video. Further, the

objects., key words, and other data may be used to determine an

emotion, mood, or theme for one or more of the scenes, and to

IPR2025-00876
Patent Owner 2013
Page 48 of 94



Ex. 1002 - DECLARATION OF HENRY HOUH, PH.D.
Paper2— PEHHONFORINTER PARTES REVHEW

generate corresponding emotion objects.

(Kritt, 0017+ Heuh- $9H29-136.)

130. Kritt therefore discloses cross-referencing the text (key words) and
the video data (visual tags for, ege.g., faces and other human objects) with the video
(metadata, time stamps, and scenes) to determine contextual topics (emotions).

131. Scenes: Kritt also determines a contextual topic in the form of a shot or
scene, as discussed for claim 1[e]. As with emotions, Kritt discloses that the scenes

are determined by cross-referencing the text and the video data with the video.

TheAs with determinations of emotion, the determination of scenes derives from

cross-referencing multiple types of information about the video. Kritt explains-that

-a-seene-may-be—According to an aspect, a segment of two or more

video frames that includes common objects, that is intended to convey

common emotional content, that is intended to convey an element of a

story, that is accompanied by a common audio segment, or some

combination of the foregoing->—(Ksitt—940050_may be classified as a
scene. A scene may also be referred to in this description and the claims

as a ‘“‘semantic segment.” ...
JEikewise—In operation 512, a visual scene may be determined

according to any known method. A visual scene may include one or
more camera shots and one or more human and nonhuman objects. In

one _embodiment, scenes may be determined by grouping together
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consecutive shots having visual or audio objects corresponding with the

same ground truth.”—

(Kritt, 605190050-0051.) As before, the objects include visual objects, which are

video data (see claim 1[g])—See—e2—: “visual objects in a shot may be identified

and tagged...A shot may include the human and nonhuman visual objects.” (Kritt,
0043.) FheA POSA would have appreciated that the “common audio segment”

and “audio objects” include the text (see claim 1]¢]), such as spoken words

identified in an audio transcript. (Heuh-$H3+—see-also Kritt, 440016-0017See Kritt,
10016 (‘A video may include spoken words, music, and other sounds, which may be
referred to herein as audio objects.”); Kritt, 10017 (“Human, nonhuman, and audio

objects may be used to classify a particular segment of a video as a scene. The objects
and key words are then associated with the scenes of the video.”).) Finally, the video
frames “intended to convey common emotional content” and “intended to convey an
element of a story” are from the video, as are the determined emotions. (See Kritt,
90050; see also claim 1[e] (describing determining an emotion): Heuh H3+.)

132. Kritt thus teaches cross-referencing the text (audio objects, such as
spoken words) and the video data (visual tags for, e.g., faces and other human or
nonhuman objects) with the video (including video frames, emotions) to determine

contextual topics (scenes).

(i) “generating a contextual text, an image, or an
IPR2025-00876
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animation based on the determined contextual topics;”
(Claim 1]i])

133. Kritt discloses claim 1[i] with regard to each of the contextual topics

(scenes, and emotions).(Heuh- 4433137

134. Emotions: Kritt teaches generating a contextual text, an image, or
an animation based on the determined contextual topics of emotions in the form
of “an emotion or mood denoting icon” such as “an ‘emoticon.’” (Kritt, §0038.)
These emotion denoting icons are “representative of an emotion tag.” (Kritt, §0038.)
As explained for claim 1[e], the emotion tag corresponds to a contextual topic, and

as explained in claim 1[h], may be further based on information about the scene.

Thus, the emotion denoting icon is based on the determined contextual topics.

135. Additionally, the emotion denoting icon is an image, or an animation.

KTritt explains the emotion denoting icons as follows:

Fheln various embodiments, as shown in FIG. 4, emotion, mood, or

theme denoting icons 416 may be rendered in the second window 406.
An emotion denoting icon is-animage;or-an-animation—Forexample;

“416 may be associated with and representative of an emotion tag. An

emotion denoting icon 416 may be rendered at horizontal locations
corresponding with the temporal location of the particular emotion tag

in the video. In one embodiment, an emotion or mood denoting icon

416 may be an ““‘emoticon.” er-alternately—In other embodiments, an

emotion or mood denoting icon 416 may be a colored or gray-scale

1con.2— While depicted as circular, an icon 416 may be any shape. In
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various embodiments, the size, color, or shade of an icon 416 may

correspond with an intensity of the associated emotion tag. For

example, an icon 416 associated with amusement or a funny mood may
be relatively large if the mood or emotion would be expected to be
perceived intensely, but the same icon may be relatively small if the
mood or emotion would be expected to be perceived mildly.

(Kritt, 90038.) Exemplary emotion denoting icons are shown in Figure 4:

VIDEQ WINDOW
404
- 408 [11][&) 406
OBJECT 1 ~410a ~410a ~410a
OBJECT 2 410D 4100 £410b___-410b a1
418 J\L
OBJECT 3 |—at10c KW6
414 414
é‘“s 410d ¥
OBUECT 4 KW3,-410d ca10d [ KW1
414 5416
410e KWW 410e 410e
OBJECT 5 | =—£ —_— 414 —_—
410f ¥
OBUECT 6 a0 K_mf410f418 114416
416{414 4109 416 & {414 \ é
OBJECT 7 éKWg’4‘]Ug d ~410g KW5-410g__KW3
414 414 416 4109
o414 ¥ ¥ é
OBJECT 8 KW1-410h ~410h KW4 4100 KW1 ~410h
403/1 PLAY SELECTED | | SUMMARY h% 42
1
. — —> X
T T2T3 T4 Ta 16 T7 T8

FIG. 4

(Kritt, Fig. 4 (annotated).) Additionally, the emotion denoting icon is contextual
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because it describes the content of the scene it 1s describing.{(Heuh-4H35-

136. Kiritt additionally teaches generating a contextual text, an image, or

an animation based on the determined contextual topics of scenes in the form of

“visual information summarizing all of the scenes of a video;”—sueh—as—visual

(Kritt, 0016.) These visual summaries “describe the scenes of a video to a viewer>

and-enablethevtevwer “to-gepertbh—wnderstand-theseene.” (Kritt, 40016:—ee—ho
Kritt-400+79.) Kritt explains:

In particular, according to various embodiments, visual representations

of key words, and human, nonhuman, audio, and emotion objects may

be used to describe the scenes of a video to a viewer. In addition, visual

representations of the relationships between these objects and key

words may be used to describe the scenes of a video to a viewer. By

visually presenting this information to the viewer, he or she may be
enabled to generally understand the scene. The information may enable
the viewer to determine whether a particular scene is of interest or is

objectionable. In various embodiments, visual information

summarizing all of the scenes of a video may be presented to the viewer
in a single display screen.

(Kritt, §0016; see also Kritt, 10017.)

137. The visual information is contextual, because it “describe[s] the scenes

of a video[.]” (Kritt, 90016:Heuh-$9H36-137.) Furthermore, “visual information”
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includes text, an image, or an animation. (See Kritt, 40035 (“A variety of text,
symbols, lines, and icons (‘indicia’) for summarizing the video may be rendered_in

the window[.]””).) And the visual information summary is based on the determined

contextual topics because it describes a scene, which is a contextual topic.

(See claim 1[e].) Additionally, emetion-denetingtcons-areas described previously,

one wayof the ways of summarizing the scenes_is through the use of emotion

denoting icons, which are additionally based on the contextual topic of emotion.
(See, e.g., Kritt, 0038 (“It will be appreciated that the display of emotion denoting
icons 416 facilitates a quick understanding by a viewer of the types and locations of

various emotions, moods, or themes in the video™)). A viewer can determine in a

single view the proportion of the video that is associated with a particular emotion,

mood, or theme, such as action or comedy. In addition, a viewer can determine in a

single view where emotion objects of a particular type are located, e.g., funny

portions of the video.”).)

(j) “generating a content-rich video based on the
generated text, image, or animation.” (Claim 1[j])

138. Kiritt discloses elaim—Hil—Heouh-4H38139)generating a content-

rich video based on the generated text, image, or animation.

139. Kiritt teaches generating a content-rich video by displaying the video

alongside images and text generated to summarize the scenes, including the emotion
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denoting icons. Kritt teaches~explains:

FIG. 4 depicts a display screen 402”-that-displays—a— of a display
device, e.g., display 126 (FIG. 1), for displaying a user interface™with

£, In one embodiment, the user interface includes windows 404 and

406-"—kritt-90035)—, which may be rendered on the display screen

402 along with a variety of textual information, and control icons or

buttons, e.g., buttons 403, 405, outside of the windows. The video may
be played in the window 404~ —-while—fa}. A variety of text, symbols,

(X135 299

indicia>”) for summarizing the video may be

rendered in the window 406.”-Jd)-The “indicia”in-window-406-alse
: _ o )

lines, and icons

(13 29

—
@

9 5

horizontal extent of the window 406 may correspond with the duration

or total time of the video. The x axis shown in the figure represents the

horizontal extent or time, while the y axis represents a vertical direction.
While FIG. 4 depicts a user interface that includes a window 404 for

playing a video, in other embodiments, a user interface may omit the
window 404, i.c., in other embodiments, a user interface may include

only the window 406 for rendering text, symbols, and icons for

summarizing the video (along with control icons or buttons 403, 405

outside of the window 406).

In various embodiments, as shown in FIG. 4, emotion, mood. or theme

denoting icons 416 may be rendered in the second window 406. An

emotion denoting icon 416 may be associated with and representative
of an emotion tag. An emotion denoting icon 416 may be rendered at
horizontal locations corresponding with the temporal location of the
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particular emotion tag in the video. In one embodiment, an emotion or

mood denoting icon 416 may be an “‘emoticon.” In other embodiments,
an emotion or mood denoting icon 416 may be a colored or gray-scale

icon. While depicted as circular, an icon 416 may be any shape. In

various embodiments, the size, color, or shade of an icon 416 may

correspond with an intensity of the associated emotion tag. For

example, an icon 416 associated with amusement or a funny mood may
be relatively large if the mood or emotion would be expected to be

perceived intensely, but the same icon may be relatively small if the

mood or emotion would be expected to be perceived mildly.

(Kritt, 990035, 0038.) This display of the generated content-rich video is depicted

in Figure 4:

IPR2025-00876
Patent Owner 2013
Page 56 of 94



Ex. 1002 - DECLARATION OF HENRY HOUH, PH.D.
Paper2— PEHHONFORINTER PARTES REVHEW

¥ 408
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OBJECT 2

OBJECT 3

OBJECT 4

OBJECT 5

OBJECT 6

OBJECT 7

OBJECT 8

VIDEO WINDOW
404
Mo 406
C4'|Oa {'4103 f4108
410b
C 4100 £410b___410b 14
418 4
—_—s410e KW6
¥ 414 é 418 414
KW3,-410d cat0d [ KW1
414 416
406 KW1_410e dc‘me
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410f ﬁmeWZ 4107
416
— = 418 414
416 ¢ 414 A10g - 416 & RN é
KW2-410g ~410g KW5-410g__KW3
410g
414 w414 - 414,416
KW1-410n 410h  KW4 ~410n KW1 £410h

m(] PLAY SELECTED || SUMMARY h% 402

Y

[

™ T2T3 T4

T5 T6 17 T8

FIG. 4

? X

(Kritt, Fig. 4.) This two-window display of the content-rich video depicts the

contextual text, image, or animation generated in claim 1[i]—namely, the visual

information summary, and the emotion denoting icons. (Heuh—49H381393See

supra.) This aligns with the 954 patent specification. The *954 patent gives as one

example of content-rich video that an advertisement may be generated based on the

video content, and the advertisement “can be placed at a specific time in the video”

and “can also be placed at a specific time as part of the video player, e.g., side panel,
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and also may be placed on a second screen.” (°954, 2:5-10.) So too here, the content-

rich video is generated by placing the generated contextual text, image, or animation

in a side panel at a specific time in the video player.-(Houh-$H39-)

2. Claim 2: “The method according to claim 1, further
comprising: applying natural language processing to the text
to determine context associated with the video.”

140. A POSA would have found claim 1 obvious over the combination of

Kritt with Fontana, as I discuss above. The combination of Kritt with Fontana

renders obvious applyving natural language processing to the text to determine

context associated with the video.

141. Kritt describes determining “key words™ from “thean audio transcript®
(“the text”), including key words that provide “significant information content about
a scene in a video” (“‘context”), such as “a concept or idea that is central to a plot or

story:"—(Kritt- 40066 ey

In operation 614, key words may be determined from the audio

transcript. A key word may be a word that provides significant

information content about a scene in a video. For example, a key word
may be a name of an actor that appears in a scene. A key word may be

aname of a concept or idea that is central to a plot or story. For example,

the word “run” may be a key word for the movie Forrest Gump. A key
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word may be a name of a song. A key word may be a word that is

predefined to be objectionable or liked by a viewer. For example, a

vulgar word may be predefined as a key word. In one embodiment, a

key word may be determined from the audio transcript by counting the
frequency of occurrences of words, the most frequently occurring verbs

and nouns being determined to be key words. The operation 614 may
include generating key word objects for each determined key word.

(Kritt, 0066.)

142. As described in the above passage, Kritt discloses determining key

words ean-be-determined-“by counting the frequency of occurrences of words, the
most frequently occurring verbs and nouns being determined to be key words.”
(Kritt, 90066.) A POSA would have recognized this as a rudimentary form of
natural language processing. (Houh-$H42)—Such natural language processing
techniques were well-known by the priority date of the 954 patent, and a POSA
would have found it obvious to build on Kritt’s disclosure by implementing one, such
as term frequency/inverse document frequency (TF-IDF), which is a form of natural

language processing that identifies salient words by multiplying term frequency by

inverse document frequency. (See, e.g., EX1008DewnsEX1009, U.S. Pat. No.

8,706,664, 3:53—4:49 (describing TF-IDF); EX1009,Lerd EX1008, U.S. Pat. No.

9,245,254, 12:4-15 (listing term frequency-inverse document frequency among

known techniques for natural language processing):-Heuh-9142.) Because a “key
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word may be a name of an actor that appears in a scene[,]” the key words determined
by Kritt are a context associated with the video. (See Kritt, §0066.)
143. Furthermore, as discussed for claim 1[a], it would have been obvious

to combine Kritt with the audio processing methods described in Fontana. —(Heuh
$-433—One such audio processing technique discussed in Fontana is natural
language processing—(Fontana—40H84,—0100(deseribing——searching—within—a
transeript—: “The search performed within the content can in certain embodiments,

be performed based on natural language processing of an existing transcript (closed

captioning or subtitles file provided by the content provider) or from a new transcript

created using speech to text technology and edited by the contentprovider.” (Fontana,

90184: see also id. Y0100 (“In alternative embodiments, additional search

arrangements can be included as well, such as a natural language search...”):). A

POSA combining Kritt with the audio processing techniques of Fontana thus would

have found it obvious to additionally implement natural language processing, such

as to identify key words.(Heuh-$H43)

For example, Fontana teaches that search queries, including those leveraging

the above natural language processing of the text transcript, can be used to
determine context associated with the video, specifically in the form of keywords
IPR2025-00876
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or—relevant—peortions—ofin the multimedia content, analogous to the key words

described by Kritt. Fontana explains, for example: “A content request operation 8§14

receives a request related to multimedia content—. The specific type of request

received in the content request operation 814 can take a number of forms, such as a

search query related to keywords appearing in one or more fields of metadata

associated with the content (e.g., titles, authors, producers, genre, etc.) or in the

transcript or other text associated with one or more pieces of content.” (Fontana,

0126.) Additionally, “[t}hea] provide metadata operation 816 provides metadata
(and optionally the multimedia content) in response to the request. The provide

metadata operation 816 selects at least a portion of the metadata associated with

the content (e.g., including —definitions of objects of interest, events, transcript

information,— position information, etc.) for inclusion with the content during

playback.” (Fontana, 90127.) A POSA would have appreciated that identifying
metadata, portions of the transcript, and portions of the multimedia data related to
keywords is determiningdetermin|ing] context associated with the video, and

could be combined with Kritt to determine key words using natural language

processing. (Heuh- 44

3. Claim 3: “The method according to claim 1, further
comprising: applying natural language processing to the text
to extract a topic.”

Theadditional limitationsof145. A POSA would have found claim 3
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arel obvious over the combination of Kritt with Fontana—fer-the-same reasens—as

elaim2, as [ discuss above. Additionally, for the reasons I explain for claim 2, the

combination of Kritt with Fontana renders obvious applying natural language

processing to the text to extract a topic. A POSA would have appreciated that

Kritt’s key words, and Fontana’s keywords, are topics.-(Heuh- 445

14. Claim 4: “The method according to claim 1, further
comprising: processing the image files to extract additional
text.”

HTKritt-explamns-that<146. A POSA would have found claim 1 obvious over

the combination of Kritt with Fontana, as I discuss above. Kritt additionally

discloses processing the image files to extract additional text by identifying

“nonhuman objects” such as text appearing in the video: “Yet another type of

nonhuman object that may be shown in a video frame is text.”—(Ksitt-40004)

906+75)- For instance, words spoken by humans may be displayed as text in a

particular area of the frames.” (Kritt, §0004.) Kiritt teaches identifying these

nonhuman objects, which include the additional text as noted above:

According to various embodiments, a viewer selects a video, and

human, nonhuman, and audio objects of the video are identified. In
addition, key words that are spoken by human objects in the video are

identified. Human, nonhuman, and audio objects may be used to
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classify a particular segment of a video as a scene. The objects and key

words are then associated with the scenes of the video. Further, the

objects, key words, and other data may be used to determine an

emotion, mood, or theme for one or more of the scenes, and to generate
corresponding emotion objects.

(Kritt, 90017.)

147. Kritt further teaches extracting the identified nonhuman objects, such

as text: “Both human and nonhuman visual objects may be identified in operation

510. ... The operation 510 may include extracting an identified object for further

processing.” (Kritt, 90043.)

25. Claim 5: “The method according to claim 4, wherein the
additional text is generated by segmenting the image files
before processing the image files in parallel.”

148. A POSA would have found claim 4 obvious over the combination of

Kritt with Fontana, as I discuss above. In particular, as discussed for claim 1[b]. it

would have been obvious to combine Kritt with Fontana to process the image files

in parallel. Furthermore, Kritt discloses that the additional text of claim 4 is
generated by segmenting the image files before processing.
149. As discussed for claim 4, Kritt discloses that visual-ebjeets(ineluding

the additional textsee-elatmr4) may be identified and extracted (generated) from
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“a-shotby “operation 510.” (Kritt, §0043-.) Operation 510 occurs within shots: “In

operation 510, visual objects in a shot may be identified and tagged.”} (Kritt, 0043.)

Kritt illustrates operation 510’s placement in the logical flow in Figure 5, showing
that operation 510 (“identify visual objects”) takes place after “determine shots”

(operation 504):

S
204
DETERMINE
SHOTS
504
DETERMINE
KEY FRAMES
5068
IDENTIFY DETERMINE
VISUAL SHOT
OBJECTS ATTRIBUTES
510 508
DETERMINE
SCENES
512
SET VISUAL
TAGS
514

(Kritt, Fig. 5.)

150. As I explained in claim 1[a], a shot is a series of consecutive image

files, such that the process of generating the shot files segments the image files for

the video. Kritt explains this process:

The video file 204 may be parsed into shot files according to any known
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method. For example, in one embodiment, a histogram may be
computed for each frame of the video file and the histograms for

consecutive frames compared. If the histogram intersection of first and
second consecutive frames is greater than a threshold, it may be inferred
that the frames are similar, and consequently that the two frames are
part of the same shot. On the other hand, if the histogram intersection

of first and second consecutive frames is less than the threshold, it may
be inferred that the two frames form a shot boundary.

(Kritt, 90040.) This segmentation to determine shots takes place before processing

the image files, as shown in Figure 5 above. And as discussed for claim 1, a POSA
would have found it obvious over the combination of Kritt with Fontana to process

the image files in parallel. (Houh-4$H49-150

151. The combination with Fontana for image processing also yields
additional means by which Kritt with Fontana segments the image files before

processing the image files in parallel. This segmentation would occur before

processing the image files, so before Kritt identifies and extracts the additional text

as discussed for claim 4. —(Houvh-§H51+154)

—As152.

S _a

general matter, as described for claim 1[b], Fontana teaches a distributed computing

system that—for video, audio, and image processing that segments all tasks into

discrete portions that can be run in parallel: “As such, the various distributed
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computing systems described in FIGS. 1-5, above, allowfs}— for segmenting the

processing into discrete portions (e.g.. audio, video processing separately, etc.) and

parallel, pipelined processing of the data to ensure fast content processing and

resulting usability for content providers.” (Fontana, §0135.) As described for claim

1[b]. Fontana’s workflow server “receives inbound data processing requests, for

example from a content provider (as further discussed below) and distributes one or

more portions of jobs associated with each data processing request to the integration

framework 204 and the storage network 206.” (Fontana, 90050.) The result

« resulting system “allows creation of pipelined data processing systems

within a distributed computing environment, allowing computationally intensive

10bs (e.g., video and audio content processing) to be distributed across a number of

computing systems.” (Id.) FhisA POSA would have appreciated that this use of a

distributed computing system segments tasks (including image processing_tasks),

prior to processing the images in parallel. (Hevh-H-52-

153. Furthermore, Fontana alse-teaches segmenting image files #te—even

prior to distributing the image files to the workflow server for processing. Fontana

discloses “generat[ing] a series of thumbnails representing scenes throughout the

multimedia content” as part of “‘the thumbnail extraction module,” which is run prior

to performing the object recognition. (Fontana, 90095.) “This ‘“‘series of

thumbnails representing scenes” segments the image files into representative
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thumbnail images for each scene. (/d.) Similarly, Fontana explains that “[i]n certain
embodiments, the candidate object generation operation 906 splits the multimedia
content into a plurality of sections, and generates a thumbnail image associated with

each of those sections for preview by the content provider.” (Fontana, 90139.) This

embodiment likewise segments the images by splitting the multimedia content into
sections and generating a thumbnail image for each section.
154. Fontana also discloses usinrg—that its image processing can use image

processing algorithms to segment the images. For example, “[t]he candidate object

generation module can be performed by any of a number of object recognition

programs, including computer vision programs~sueh-as—OpenCV;which-ineludes

“segmentation—tools;—as—wel-as—using—. Example computer vision tools include

OpenCV, which is a library of motion tracking, facial recognition, gesture

recognition, object identification, segmentation, and calibration tools.” (Fontana,

0139.) Likewise, Fontana explains that “[t]hese operations associated with each

content provider can be, for example, instructions provided to a video or other

multimedia-editing web service”te—, for example to define specific elements of

multimedia content, such as objects of interest appearing in the content, or to

segment, edit, and reprocess the content.” (Fontana-%6139:—d., 90058.) Each

Because Fontana implements image processing in a distributed computing system
(see claim 1[b]), each of these segmentsalgorithms results in the segmented image
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files beforebeing processed in parallel-processing—(Houh-§9H53154-.

36. Claim 6: “The method according to claim 1, further
comprising: processing the image files to extract an object
and determine a motion associated with the object.”

Kritt disel e additional Lmitas claim 6 (Houh 19155157,

155. A POSA would have found claim 1 obvious over the combination of

Kritt with Fontana, as I discuss above. Additionally, Kritt discloses processing the

image files to extract an object and determine a motion associated with the

object.

156. As discuss for claim 1][d], Kritt discloses identifying objects including

human objects, such as faces and facial features. (See elamm-supra § V.B.1{(d}).)

Kritt further discloses that“extracting these human objects: “Both human and

nonhuman visual objects may be identified in operation 510. ... The operation 510

may include extracting an identified object for further processing.” (Kritt, §0043.)

157. Kiritt additionally teaches determining a motion associated with the

object. Specifically, Kritt identifies-emotionsby—comparing motion—veetors”that

H-57detects facial feature motion in order to identify emotions:

In one embodiment, a sequence of frames in which a facial expression

morphs from one emotion to another may be analyzed to determine an
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emotional category of a human facial object. The sequence of frames
need not include every consecutive frame, e.g., two or more key frames
may be analyzed. The sequence of frames may be analyzed using a
Tree-Augmented-Naive Bayes classifier. In addition, a category of
emotion may be determined by comparing motion vectors with a
template. The motion vectors may be based on deformation of facial

features as reflected in an optical flow that occurs in a sequence of

frames. Optical flow may be determined using differential, matching,
energy-, or phase-based techniques.

(Kritt, §0047.)

47. Claim 7: “The method according to claim 1, wherein the text
is generated by segmenting the audio before processing the
audio files in parallel.”

71 Lditional limitat ¢ elaim 7 b Keitt in vi c

Fontana. (Houh 4%138-164.)

158. A POSA would have found claim 1 obvious over the combination of

Kritt with Fontana, as I discuss above. Additionally, the combination of Kritt with

Fontana renders obvious that the text (the audio transcript, see claim 1][c]) is

generated by segmenting the audio before processing the audio files in parallel.

159. Kiritt discloses segmenting the audio before processing. For example,

Kritt describes segmenting audio by classifying whether a segmentis “silence, speech

(spoken words), music or ——sound effect.”—(Kritt- 40057 —see-also Kritt §40058-60
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determinedfromaudiofeatures If a segment is classified as “speech” then audio

transcription is performed and key words are determined (i.e., “the text is generated

by segmenting the audio”), including in parallel as described for claim 1[b]. ¢Kritt

explains segmenting and classifying the audio as follows:

FIG. 6 illustrates a process for generating audio and key word tags

according to one embodiment. Referring to FIG. 6 in operation 602, one
or more audio features or audio signal descriptors may be extracted
from an audio file 206. An audio feature may be a time domain feature,

such as zero crossing rate, energy contour, volume contour, or

fundamental frequency, or a frequency domain feature, such as short

term energy, bandwidth, entropy, spectral centroid, Mel-Frequency

Cepstral Coefficients, or a Discreet Wavelet Transform. Many audio

features are known in the art and any known audio feature or features

that are suitable may be extracted in operation 602.

In operation 604, audio features or audio signal descriptors extracted
from an audio file 206 may be classified. Each classification may be

defined by a set of characteristic audio feature values. In one

embodiment, audio features may be classified as silence, speech
(spoken words), music, and a fourth category of other sounds that will

be referred to herein as “sound effect.”

Segments of the video for which sound is not detectable may be

classified as silent. In operation 605, an audio tag with a silent type

attribute may be associated with a silent audio feature, the tag having a
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time stamp that indicates the start and stop time of the silent period.

Segments of the video for which the audio feature values are similar to

those that are characteristic of speech may be classified as speech. An

audio tag with a speech type attribute may be associated with the audio

feature, the tag having a time stamp of the period of speech. Segments

of the video for which the audio feature values are similar to those that

are characteristic of music may be classified as music. An audio tag

with music type attribute may be associated with the audio feature, the

tag having a time stamp of the period of music.

Segments of the video for which the audio feature values are not similar
to those that are characteristic of speech or music (and are not silent)
may be classified as a sound effect. An audio tag with sound effect type
attribute may be associated with a time stamp of the period of music.

The sound effect category may include sounds conventionally

understood to be movie or television sound effects, such as an

explosion, a door being slammed, a motor vehicle engine, a scream,
laughter, applause, wind, and rain. The sound effect category may

include any sound that may not be classified as speech, music, or

silence, even if the sound may not be conventionally understood to be

a theatrical sound effect.

(Kritt, 990056-0060.) After the audio segments as classified, the segments

corresponding to speech are processed to generate the audio transcript (the text): “In
operation 612, an audio transcript may be determined. An audio transcript may
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include all of the words spoken in the video. ... In another embodiment, spoken

words may be determined from audio features classified as speech using any known

technique.” (Kritt, §0065.) This is illustrated in Figure 6, segmenting the audio

and classifying the segments occurs in block 604 before processing the audio files

through the audio transcription process in block 612:

<

EXTRACT
FEATURES

602

|

CLASSIFY
FEATURES

DETERMINE
AUDIO
TRANSCRIPT

612

GENERATE
TAG

605

DETERMINE DETERMINE CLASSIFY
D TERMINE AUDIO SOUND
FINGERPRINT EFFECT
814 608 606
— T
ASSOCIATE |
1
O | ATTRBUTE |
TAG !
610 607 |

(Kritt, Fig. 6.)
160. As discussed for claim 1[b], the combination of Kritt with Fontana
renders obvious processing the audio files in parallel. Thus, the combination of

Kritt and Fontana renders obvious wherein the text is generated by segmenting
the audio before processing the audio files in parallel.-(Houh- 4959166
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161. Additionally, a POSA would have found it obvious in light of Fontana’s
parallel processing disclosures to “segment|] the audio before processing the

audio files in parallel” in order to take advantage of Fontana’s teaching that

multiple servers can be used to efficiently carry out tasks like audio processing.

162. Specifically, Fontana teaches that multiple servers can be configured to

perform audio processing, and that processing jobs can be separately performed

across multiple of these servers in parallel:

Speeifically—Fontana—teaches—multiple—servers—with—In _ certain
embodiments, the servers 302 a-c are specifically designed according
to the application the network 300 is intended to support; for example in
the case where multimedia data is to be processed using the computing

capabilities within network 300, one or more of the servers 302 a-c can

include specific graphical processing units for processing lower level
video, image or audio algorithms™that=. Other specific capabilities can

be included into the servers 302 a-c as well. The servers 302 a-c are

configured to share processing jobs, such that tasks can be performed

by one or more of the computing systems, or separated and performed

across multiple computing systems in parallel.”-

(Fontana, 90053.) As—a—+resuls—The “servers 302 a-c can correspond to any of

the various computing systems 208 of FIG. 2, in that any of those computing

systems can perform all or a portion of a processing job —as defined by a

scheduling algorithm, allowing multimedia content to be processed efficiently when
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necessary.” (Fontana, 90055.)
163. Fontana additionally teaches that segmentation may occur in order to

facilitate parallel processing. For instance, Fontana explains that “operations

associated with each content provider can be, for example, instructions provided to

a video or other multimedia-editing web service, for example ... to segment, edit,

and reprocess the content.” (Fontana, 90058.) Similarly, Fontana teaches that its

“the various distributed computing systems -——described in FIGS. 1-5, above,

allow for segmenting the processing into discrete portions (e.g., audio, video

processing separately, etc.) and parallel, pipelined processing of the data to ensure

fast content processing_and resulting usability for content providers.” (Fontana,

0135:see-atso-.)

164. Fontana 20038 iastraetons—provided———to—seoment—edit—und
reprocess-the-content™ ) Based-on-the foregoing -athus discloses parallel processing

of audio files across multiple servers, and segmenting data to facilitate parallel

processing. A POSA would thus have found it obvious that to implement audio

processing in parallel, Fentana-weuld-segment-the audio files beferewould first be

segmented. In other words, in order for the servers to “separate[]” an audio

processing task to “perform[] across multiple computing systems in parallel,” the

audio files inparallel(Houh 4961164 could first be segmented in order to separate

them across the servers. (See Fontana, 90053.) It thus would have been obvious to a
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POSA based on the combination of Kritt with Fontana to segment|] the audio
before processing the audio files in parallel.

58. Claim 8: “The method according to claim 6, wherein the
audio files and the image files are segmented at spectrum
thresholds.”

165. A POSA would have found claim 6 obvious over the combination of

Kritt with Fontana., as I discuss above. Likewise, for the reasons discussed for claims

5 and 7, a POSA would have found it obvious over the combination of Kritt with

Fontana renders obvious that the audio files and the image files are segmented.

+675)-A166. A POSA would have understood that a spectrum threshold is just a

quantifiable valuation of some aspect of the media content—Heuh-$H66-)Indeed;

the at each moment in time — for example, the overall volume at a given time or

frame of video, or its overall color saturation value. The 954 patent, for example,

gives the example efsegmentation-at-speetrom-thresholds-that “the audio data

can be processed and converted into a spectrum. Locations where the spectrum
volatility is below a threshold can be detected and segmented. Such locations can
represent silence or low audio activities in the audio data.” (°954, 7:11-15.)

Kritt further discloses segmenting audio and image files at spectrum

thresholds in order to, for example, segment the audio and image files based on

scene or content changes, and separate spoken word audio segments from other
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segments such as silence. For example, Kritt discloses segmenting a video by

creating shot files (“the image files”) that are segmented by comparing the

histogram for consecutive frames—using—threshelds, and segmenting the files into

separate shots if the difference between the histograms exceeds a given threshold:

—(Kritt-90040)—The video file 204 may be parsed into shot files

according to any known method. For example, in one embodiment,

a histogram may be computed for each frame of the video file and

the histograms for consecutive frames compared. If the histogram

intersection of first and second consecutive frames is greater than a

threshold, it may be inferred that the frames are similar, and

consequently that the two frames are part of the same shot. On the other

hand, if the histogram intersection of first and second consecutive

frames is less than the threshold, it may be inferred that the two frames

form a shot boundary.”—

(#dKritt, 90040.) This comparison of the intersection between histograms

representing video frames, and using a threshold to determine whether the frames
belong to the same shot, segments the image files at spectrum thresholds.
167. Similarly, Kritt discloses segmenting the audio files by comparing one

or more audio features, such as “energy contour, volume contour, or frequency

domain feature;—sueh-as—shorttermenergy—bandwidth,—entropy,—speetral-centroid;

Melregreney—Cepstral—Coctbetents—or—a—Pisereet—Warnveleb—ranstorm™—  to

distinguish, for example, “speech™ segments from “silent™ segments. (Kt 440056~
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080593)-A POSA would have understood and found it obvious that such segmenting

would involve spectrum thresholds, such as a threshold energy or volume, or other
information in a frequency domain (such as spectral centroid), that differentiates

speech from silence. (See, e,g., supra claim 7-Heuh-9H-67.) Kritt explains:

Referring to FIG. 6 in operation 602, one or more audio features or

audio signal descriptors may be extracted from an audio file 206. An
audio feature may be a time domain feature, such as zero crossing rate,
energy contour, volume contour, or fundamental frequency, or a

frequency domain feature, such as short term energy, bandwidth,

entropy, spectral centroid, Mel-Frequency Cepstral Coefficients, or a
Discreet Wavelet Transform. Many audio features are known in the art

and any known audio feature or features that are suitable may be
extracted in operation 602.

In operation 604, audio features or audio signal descriptors extracted

from an audio file 206 may be classified. Each classification may be

defined by a set of characteristic audio feature values. In one

embodiment, audio features may be classified as silence., speech

spoken words), music, and a fourth category of other sounds that will

be referred to herein as “sound effect.”

Segments of the video for which sound is not detectable may be

classified as silent. In operation 605, an audio tag with a silent type
attribute may be associated with a silent audio feature, the tag having a

time stamp that indicates the start and stop time of the silent period.
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Segments of the video for which the audio feature values are similar to
those that are characteristic of speech may be classified as speech. An
audio tag with a speech type attribute may be associated with the audio
feature, the tag having a time stamp of the period of speech. ...

(Kritt, 990056-0059.) This use of silence to segment audio aligns with the 954

Patent’s disclosure-that:

—forln some embodiments, the segmentation can be performed by a

fixed period of time. In another example, “quiet periods in the audio

data can be detected, and the segmentation can be defined by the quiet
periods—. For example, the audio data can be processed and converted
into a spectrum. Locations where the spectrum volatility is below a

threshold can be detected and segmented. Such locations can represent

silence or low audio activities in the audio data.”—954,-7:8—+17:-Heuh
679 The quiet periods in the audio data can be ignored, and the
processing requirements thereof can be reduced.

(954, 7:8-17.)

69. Claim 11: “The method according to claim 1, further
comprising: generating metadata.”

The-additional Hmitations—of168. A POSA would have found claim -

arel obvious over the combination of Kritt #+—view—efwith Fontana—Heuh- 68,
as I discuss above. This combination generates metadata, including tags, tag files,

and other metadata about a video. For example, Kritt teaches “various shot
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attributes may be determined and recorded as metadata. ... Metadata for a shot

may include mood, emotion, or theme where another shot attribute is associated

with a known cinematic technique for evoking the mood, emotion, or theme.” (Kritt,
0042.) A POSA would further appreciate that each of the tags generated by Kritt—
including identification of shots and scenes; tags identifying human and nonhuman

objects, audio objects, and emotions; and probabilities associated with those

tags—is metadata. (See, e.g., claims 1[b], 1[f], 1[g], 1[h]: Heuh¥1-68.)

710. Claim 12: “The method according to claim 11, wherein the
metadata comprises a number of frames, a range of said
frames and/or timestamp references.”

169. A POSA would have found claim 11 obvious over the combination of Kritt

with Fontana, as I discussed above. Furthermore, Kritt discloses including

timestamp references among the generated metadata. For example, as noted for
claim 11, each tag generated in Kritt is metadata. Kritt teaches that, for tags for

identified objects and attributes, “[e]ach tag may be associated with a time stamp

that indicates the start and stop time in which the object or attribute is rendered or

otherwise associated.” (Kritt, §0032.) Furthermore, “[e]Jach emotion object may be

of a predefined type and_associated with a time stamp.” (Kritt, §0034.) Likewise,

audio tags are time stamped: “An audio tag with a speech type attribute may be

associated with the audio feature, the tag having a time stamp of the period of speech.
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... An audio tag with music type attribute may be associated with the audio feature,

the tag having a time stamp of the period of music.” (Kritt, §0059.)

PC. Ground 2: Claims 2-3 and 9-10 Are Obvious Over Kritt in view of
Fontana and Lau

1. Claim 2: “The method according to claim 1, further
comprising: applying natural language processing to the text
to determine context associated with the video.”

#1170.

As I discuss above for Ground 1-—Fheadditional limitatiens-of, a POSA would

have found claim 2-arel obvious over Krittin—view—of Fontanaand Lav—(Heuh

9970175 the combination of Kritt with Fontana. Additionally, to the extent the

combination of Kritt with Fontana does not render claim 2 obvious, a POSA would

have found it obvious to combine Kritt and Fontana with Lau to apply natural

language processing to the text to determine context associated with the video.

171. Like Fontana, Lau discloses using natural language processing to
determine context associated with a video. For Lau, natural language processing is

performed for purposes of matching the video to an advertisement. Lau teaches that

“based on one or more keywords, ad units from the ad matrix are determined.” (Lau,

90038.) Lau additionally teaches that this process can build off of natural language
processing: “Recognition engine 212 receives rich media content that may be

accessed by a user and uses correlation recognition detection techniques to recognize

the content. . . . In another embodiment, it could be natural language processing
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engine.” (Lau, 90041.) A POSA would have appreciated that using recognition

detection techniques, such as natural language processing, to recognize the content

is applying natural language processing to the text to determine context

associated with the video.-(Heuvh-$H7-)

172. Rationale and Motivation to Combine (Kritt and Fontana with

Lau): It would have been obvious to combine Kritt and Fontana with Lau in order
to use Lau’s disclosures for how to place advertisements within a video to carry out
Fontana’s disclosures that advertisements can be linked to video content based on
the results of the audio and image processing, and a POSA would have had a
reasonable expectation of success in the combination. (Hevh§H721+75)Like Kritt
and Fontana, Lau is an analogous reference to the 954 patent, addressed to the field
of processing and generating multimedia content, including video, and specifically
how to search within such multimedia content. (’954, 1:36-38 (“The present
invention is generally directed to a method to generate data from video content, such
as text and/or image-related information.”):=954, id. at p.1 (Abstract) (“The text and

the video content can be cross-referenced with the video.”); Lau, 90002

(Background) (“Embodiments of the present invention generally relate to digital

media and more specifically to displaying advertisements with rich media

content.”);Lau 0006 (“In one embodiment, an advertisement is matched to subject

matter in a portion of rich media content, such as digital video”); Lau 40053 (“The
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ads may be correlated to content in different ways. In one embodiment, keywords

may be associated with each ad. Content may be searched to determine if the content

includes the keywords.”); see claim 1[a] (analogous analysis for Kritt and Fontana).)
Furthermore, both Fontana and Lau disclose linking advertisements to the
multimedia content. (954, 2:5-8 (“An advertisement and/or product or service
recommendations can be placed at a specific time in the video based on the video
content and/or section symbol of a video image.”); Fontana, 0117 (“FIG. 7TM
illustrates example advertisement data;— 716 that can be used in association with
multimedia content, to link one or more advertisements with multimedia content
during playback.”); Lau, 40002 (“Embodiments of the present invention generally
relate to digital media and more specifically to displaying advertisements with rich
media content.”).)

173. Fontana expressly discloses that advertisement data could be linked to
the multimedia content: “FIG. 7M illustrates example advertisement data 716 that
can be used in association with multimedia content, to link one or more
advertisements with multimedia content during playback.” (Fontana, §0117.) But
Fontana does not teach how to identify advertisements to link with multimedia

content; rather, “the matching of advertisements and content occurs based on a

decision process separate from the content delivery system of the present

disclosure.” (Fentana—40+H7Id.) A POSA thus would have appreciated from
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Fontana’s disclosures that the combination of Kritt and Fontana could be further

adapted to deliver an advertisement, and would have been motivated to further
combine with an advertisement-matching method, such as that disclosed by Lau, in
order to practice Fontana’s disclosures of linking advertisement information with the
multimedia content analyzed in Kritt and Fontana.-(Heuh-4H73-)

174. A POSA would have had a reasonable expectation of success in
combining Kritt and Fontana with Lau. It would have been obvious to a POSA that
the text (including audio transcript and key words) and tags (including object tags
and emotion tags) generated by Kritt with Fontana could be used as the
keywords/content to search for matching advertisements to video content according
to Lau. (Hevh-$H74-Indeed, Kritt contemplates that the metadata, including tags,
generated by Kritt can be used to identify recommended scenes “that have human,
nonhuman, audio, and emotion objects, and key words that are similar to the scene
selected by the viewer.” (Kritt, §0018.) A POSA would have appreciated from this
disclosure that just as the metadata generated by Kritt could be used to identify
similar scenes, it could equally be adapted to identify advertisements similar to

scenes, as taught by Lau.—(Heuvh- 4745

175. Likewise, a POSA would have appreciated that the audio and language

processing algorithms taught in Lau—including, in particular, natural language

processing—could be used in the context of Kritt with Fontana. Kiritt discloses
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performing its audio processing for speech-to-text recognition “using any known
technique,” and a POSA would have appreciated that the natural language

processing described in Lau was one such well-known technique. (Kritt, §0065:

Houh 9175.)

2. Claim 3: “The method according to claim 1, further
comprising: applying natural language processing to the text
to extract a topic.”

e s e e 0176, A POSA would have found claim 3

arel obvious over the combination of Kritt #+-view-efwith Fontana and Lauferthe

same-reasons—as—explained-forelaim2, as [ discuss above. Additionally, for the

reasons | explain for claim 2, the combination of Kritt with Fontana and Lau renders

obvious applying natural language processing to the text to extract a topic. A

POSA would have appreciated that Kritt’s key words, Fontana’s keywords, and

Lau’s keywords are topics that could be extracted using natural language

processing, as taught by Lau (see supra claim 2;-supra-Houh $H76.).

3. Claim 9: “The method according to claim 1, further
comprising: generating an advertisement based on the text
and the video data.”

Theaddittonal hmitatiensofl 77. A POSA would have found claim 9

arel obvious over Krittin-vi . . th

combination of Kritt with Fontana, as I discuss above. Additionally, as I noted in

my discussion of the combination of Kritt with Fontana and Lau generatesfor claim
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2. the combination of Kritt with Fontana and Lau generat|es] an advertisement

based on the text and the video data. Specifically, the advertisement generated
by Lau is created by compiling ad units, each of which is selected by matching
the ad units to the video based on the text (ie, the audio transcript and keywords) and
the video data (ie, the metadata generated by Kritt with Fontana).

178. Lau discloses performing a search to determine advertisements whose
content and/or topics match the content and/or topics for portions of video content.
The search involves counting the number of keyword and/or concept matches for a
search term near a particular time in the video content. As previously noted, a POSA
would have found it obvious to combine Kritt and Fontana with Lau to use the text
and the video data generated by Kritt with Fontana (e.g., the audio transcript,
keywords, and metadata from audio and image processing) as keywords and
concepts searched by Lau for purposes of identifying ads or ad units to match to the

video based on context or subject matter.—-(See-elaim2: Houvh-$H-78-)

179. Lau teaches matching keywords and concepts in a video to ads based

on context or subject matter: “Correlation engine 202 may relate a unique content

ID with a time series of keywords and concepts (that advertisers have purchased),

and in turn, relate the keywords and concepts to ads submitted by advertisers.” (Lau,

0051.) The “content ID” acts as “[a]n identifier for the content being served.” (Lau

90110.) For example, “for each ad, correlation engine 202 finds candidate content
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that may be relevant. This is done by searching for content in the index to match the

keywords, categories, and concepts associated with the ad to information in the

content.” (Lau, J0056.)

180. Lau teaches that the search to match advertisements to video content
may be performed by combining the results of different types of analyses, such as
text with images as well as conceptual ideas like context: “Advertisers may buy
correlation information, such as keywords, phrases or concepts, either through a
bidding process or some other means, and submit their ads and related information

to correlation engine 202 threughthough [sic] correlation assistant 214. ... The

phrases may be any combination of words and other information, such as symbols,

images, etc. The concepts may be a conceptual idea of something.” (Lau, 90046.)
Thus, a POSA would have found it obvious that in the combination of Kritt and
Fontana with Lau, correlating advertisements to the video could be based on the
text (speech-to-text transcript and any derived keywords) and the video data (the

identified objects and related metadata).-(Heuh-§9H79180)

181. Lau For each ad, Lau identifies a set of “candidate times”locations

within the video, then scores each based on the strength of the match:~

For each piece of candidate content associated with an ad, correlation

engine 202 determines candidate times where the content may be
relevant to the ad. Correlation engine 202 locates the times where the

keywords and concepts match. For each candidate time, correlation
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engine 202 creates an “‘ad anchor” holding the score for the match. The

score may be a linear combination of the following weights:

1. Probability of the keyword/concept match pulled from the

recognition lattice.
Concentration of the match—the more keywords/concepts for the

ad matches near the time, the higher the score.”~ One embodiment of

(3

this score may be a count of the number of matches within a certain

window of the current time....

(Lau, 90057.)

182. Lau additionally discloses that “[a]n advertisement may be broken into
ad units” that are each “a subset of a larger advertisement. ... Thus, advertiser system
106 1s not restricted to just serving an entire advertisement. Rather, the most relevant

pieces of the advertisement may be selected from the matrix of ad units.” (Lau,

910023.) As aresult, “[c]orrelation engine 202, when determining the advertisement,

may determine one or more ad units that correlate to the subject matter,” and “the
330 ad units may be combined and presented to the user” as the final advertisement.

(Lau, 90038.) Thus, the combination generates an advertisement based on the

text and the video data.(Heuh$H829

4. Claim 10: “The method according to claim 9, further
comprising: placing the advertisement in the video at a
preferred time.”
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183. POSA would have found claim 9 obvious over the combination of Kritt

with Fontana and Lau. as I discuss above. Additionally, the combination with Lau

plac|es] the advertisement in the video at a preferred time.

184. Specifically, Lau teaches that its “advertisements are time aligned to

correlate to the subject matter to maximize the revenue.” (Lau, §0045.) A POSA

would have appreciated that time-aligned advertisements must be placed in the
video at a preferred time. (Houh-$184)—This understanding is consistent with
Lau’s teachings on how to place advertisements in the video.

185. For example, Lau discloses that “the advertisement may be displayed
in serial, parallel, or be injected into the rich media content.” (Lau, §0034; see also
Lau, 90084 (“rendering formatter 204 can determine that an advertisement should
be rendered serially relative to the portion of rich media content, in parallel to the
portion of rich media content, or injected into the rich media content”); Lau, claim
5 (“the advertisement is injected into or laid on top of portion of rich media
content”).) A POSA would have appreciated that injecting the advertisement into
the video places the advertisement in the video at a preferred time.(Houh-$H85-)

186. Lau likewise discloses that the ad units may be turned into “video that

may serve as pre/mid/post-roll.” (Lau, §0027.) Playing an advertisement as pre-roll,

mid-roll, or post-roll each likewise place the advertisement in the video at a

preferred time.(Houh-$H-86-)
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ED. Ground 3: Claim 13 Is Obvious Over Kritt

1. Independent Claim 13: “A system for extracting data from a
video, comprising:” (Claim 13[pre])

187. Assuming the preamble provides a claim limitation, Kritt discloses it.
Heuvh-¥H87)—Ground 1 explains several types of data Kritt extracts from a video.
(See, e.g., elaimclaims 1[pre], 1[a], 1[c], 1[d].) To highlight several examples, Kritt
discloses extracting from a video beth-visual objects (Kritt, §0043 (“The operation
510 may include extracting an identified object for further processing. For example,
an extracted human facial object may be further processed to determine the identity
of the viewer or to determine a facial expression of the viewer.”)) and audio features
(Kritt, 0056, (“one or more audio features or audio signal descriptors may be
extracted from an audio file 206.”).)

(a) “acomputer processor; and” (Claim 13[a])

188. Krittdiscloses a computer processor. (Houh-$H-88)-For example, Kritt
explains that its system is implement in a “computer system” that includes “one or
more processors 102.” (Kritt, §0019.)_As additional detail:

The computer system 100 may contain one or more general-purpose

programmable central processing units (CPUs) 102A and 102B, herein

generically referred to as the processor 102. In an embodiment, the

computer system 100 may contain multiple processors typical of a
relatively large system; however, in another embodiment, the computer

system 100 may alternatively be a single CPU system. Each processor
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102 executes instructions stored in the memory 104 and may include

one or more levels of on-board cache.

(Kritt, 90020.)

(b) “a non-transitory computer readable medium
containing instructions directing the system to execute
the steps of:” (Claim 13[b])

189. Kiritt teaches that its system is implemented on a non-transitory

computer readable medium containing instructions directing the system to
execute certain steps. Kritt explains:

Keitt disel ] ditional Limitas C el 3 b} (ouh 189
KrittteachesthatitssystemisimplementedFurthermore, aspects of the
present disclosure may take the form of a computer program product

embodied in “one or more computer readable medium(s) having

computer readable program code embodied thereon.

——where—aAny combination of one or more computer readable
medium(s) may be utilized. The computer readable medium may be a
computer readable signal medium or a computer readable storage
medium. A computer readable storage medium may be, for example,
but not limited to, an electronic, magnetic, optical, electromagnetic,
infrared, or semiconductor system, apparatus, or device, or any
suitable combination thereof. More specific examples (a non-exhaustive
list) of the computer readable storage medium would include the
following: an electrical connection having one or more wires, a portable

computer diskette, a hard disk, a random access memory (RAM). a
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read-only memory (ROM), an erasable programmable read-only

memory (EPROM or Flash memory), an optical fiber, a portable

compact disc read-only memory (CD-ROM), an optical storage device,
a magnetic storage device, or any suitable combination thereof. In the
context of this disclosure, a computer readable storage medium may be

any tangible medium that can contain, or store, a program for use by or

in connection with an instruction execution system, apparatus, or

device.”—(Kritt- 440070

(Kritt, 990070-71.)

(¢) “converting audio associated with the video to text;”
(Claim 13]c])

190. For the same reasons I explained in claim 1[c] in Ground 1, Kritt

discloses elaim13fel(Houh-$H90)converting audio associated with the video to

-
>
>
=

(d) “converting images associated with the video to video
data, wherein the video data comprises identified
objects;” (Claim 13[d])

191. For the same reasons I explained in claims 1[d] and 1[g] for Ground 1,

Kritt discloses elaim—Hd}converting images associated with the video to video

data, wherein the video data comprises identified objects. In particular, claim

1[d] explains Kritt’s disclosures around identifying objects in images, and claim
1[g] explains Kritt’s disclosures around converting images associated with the video

to video data, wherein the video data comprises objects previously identified in
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claim 1[d].-Hevh-H94)

(e) “extracting topics from the text and the video data;”
(Claim 13[e])

3-192. Kritt discloses

extracting topics from the video data for the same reasons explained] explain in
claim 1[e]. The topics extracted from the video data are shots/scenes, and emotions,
moods, or themes.

193. Kritt additionally discloses extracting topics from the text, also in the
form of scenes and emotions. (See also Ground 1, claim 1[h].)

194. Kiritt teaches analyzing the audio data, including the text, to determine

scenes—n-particular;; “a segment of two or more video frames that includes common

objects, that is intended to convey common emotional content, that is intended to

convey an element of a story, that is accompanied by a common audio segment,

or some combination of the foregoing may be classified as a scene. A scene may

299

also be referred to in this description and the claims as a ‘semantic segment.

(Kritt, 90050.) Kritt explains that audio objects, which includes the transcript (the

text), may be used to determine scenes: “Human, nonhuman, and audio objects

may be used to classify a particular segment of a video as a scene.” (Kritt, §0017.)

195. Kritt additionally teaches analyzing the text to determine emotions. For

example, Kritt discloses that “the objects, key words, and other data may be used to
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determine an emotion, mood, or theme for one or more of the scenes, and to generate

corresponding emotion objects.” (Kritt, §0017.) The objects include audio objects,

such as spoken words in the audio transcript (the text). (See, e.g., Kritt, 0016 (“A

video may include spoken words, ——music, and other sounds, which may be referred

to herein as audio objects.”); Kritt, 90065 (“An audio transcript may include all of

the words spoken in the video.”).) Additionally, the key words are derived from the
text (audio transcript). (See, e.g., Kritt, 0016 (“The spoken words may include ‘key

words.””); Kritt, 90017 (“In addition, key words that are spoken by human objects

in the video are identified.”); Kritt, §0066 (“a key word may be determined from the

audio transcript by counting the frequency of occurrences of words, the most
frequently occurring verbs and nouns being determined to be key words.”).)

(f)  ‘“assigning probabilities of accuracy for each of the
identified objects, wherein the probabilities are based
on the extracted topics;” (Claim 13[f])

196. For the same reasons discussed] discuss above in Ground 1 for claim

1{f], Kritt discloses and renders obvious elaim—Hf—(Heuh—9H96)assigning
probabilities of accuracy for each of the identified objects, wherein the

probabilities are based on the extracted topics.

(g) “cross-referencing the text, the video data, and the
topics with the video to determine contextual topics;”
(Claim 13]g])

Kritt-diseloseselaimm13fel—(Houh %1973 As discussed above for claim
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I[e] in Ground 1, Kritt determines contextual topics in the form of

emotions/moods and shots/scenes. As discussed for claim 1[e] and 1[h], this
determination is based on cross-referencing information derived from the image files,
which Kritt stores as visual tags (video data, see claim 1[g]), the text in the form of
the audio transcript and resulting key words, and the video (other attributes and
metadata about the video). Additionally, as explained in Ground 1, claim 1[h],
determining the contextual topic of an emotion additionally cross-references the
topic of scene. Likewise, as also explained in Ground 1, claim 1[h], determining the
contextual topic of a scene additionally cross-references the topic of emotion. Thus,
Kritt discloses cross-referencing the text, the video data, and the topic with the
video to determine contextual topics.

(h) “generating a contextual text, an image, or an

animation based on the determined contextual topics;
and” (Claim 13[h])

198. For the reasons explained in Ground 1 for claim 1[i], Kritt discloses

limitation 13 [h].(Heuh-$H-98-

(i) “generate a content-rich video based on the generated
contextual text, image, or animation.” (Claim 13[i])

199. For the reasons I explained in Ground 1 for claim 1[j], Kritt discloses

limitation 13[i]. (Heuvh-$H-99-
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