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VISUAL SUMMARIZATION OF VIDEO FOR
QUICK UNDERSTANDING

FIELD

[0001] This disclosure relates generally to graphical user
interfaces, and more particularly, to visually summarizing a
video in a way that facilitates quick understanding by a viewer
of the types and locations of particular types of content.

BACKGROUND

[0002] A 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. The container format
may be used to specify how multiple different data files are to
be used. The container format for a video may identity dif-
ferent data types and describe how they are to be interleaved
when the video is played. A container may contain video files,
audio files, subtitle files, chapter-information files, metadata,
and other files. A container also typically includes a file that
specifies synchronization information needed for simulta-
neous playback of the various files.

[0003] One format for digital video files is the DVD-Video
format. Another format for digital video files is Audio Video
Interleaved (“AVI”). Audio may be stored in various formats,
such as the PCM, DTS, MPEG-1 Audio Layer Il (MP2), or
Dolby Digital (AC-3) formats.

[0004] A multimedia video generally includes a large
amount of perceptual information, i.e., information such as
images and sounds that are perceived by viewers. The frames
of a video file may show humans, who may or may not be
actors, and a wide variety of nonhuman objects. A nonhuman
object may be a background, such as a natural indoor or
outdoor location, or a professional stage or set. A nonhuman
object may also be a prop or other visual element in front of
the background object. Yet another type of nonhuman object
that may be shown in a video frame is text. For instance,
words spoken by humans may be displayed as text in a par-
ticular area of the frames. Segments of an audio file may be
synchronously played with the display of video frames. These
segments may include spoken words, music, and a wide vari-
ety of sound effects.

[0005] While an audio-video file may be as short as a few
minutes, the typical video, such as a television show or a full
length movie, ranges in length from 20 minutes to over two
hours. The typical video may include many scenes, each
corresponding with a particular segment of the video. For
example, a movie may have between 50 and 200 scenes. A
minor scene may be one minute or less. A major scene may be
three or more minutes. Each scene may include many frames
and may include one or more camera shots. A scene may be
accompanied by spoken dialog, a particular musical score or
set of sound effects, or a combination of sound types. Particu-
lar human and nonhuman objects may appear in a scene. A
scene may be intended by the creator to invoke particular
emotions or moods, or to convey a theme of the story.

SUMMARY

[0006] One embodiment is directed to a method that visu-
ally summarizes the types and locations of particular types of
content in a video in a way that facilitates understanding by a
viewer. The method may include determining one or more
semantic segments of the video. In addition, the method may
include determining one or more emotion objects for at least
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one of the semantic segments. Further, the method may
include generating a user interface on a display screen. The
user interface may include one window, and in another
embodiment, the user interface may include two windows.
Moreover, the method may include displaying first indicia of
the emotion object in a first window. The horizontal extent of
the first window corresponds with the temporal length of the
video and the first indicia are displayed at a location corre-
sponding with the temporal appearance of the emotion object
in the video.

[0007] Additional embodiments are directed to a non-tran-
sitory computer-readable storage medium having executable
code stored thereon to cause a machine to perform a method
for rendering a summary of a video, and to a system that
visually summarizes the types and locations of particular
types of content in a video in a way that facilitates under-
standing by a viewer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 depicts a high-level block diagram of an
exemplary computer system for implementing various
embodiments.

[0009] FIG. 2 is a block diagram of an exemplary audio-
visual file container according to one embodiment.

[0010] FIG. 3 is a block diagram of a process for visually
summarizing a video in a way that facilitates quick under-
standing by a viewer of the types and locations of particular
types of content according to an embodiment.

[0011] FIG. 4 depicts a display screen displaying a user
interface according to one embodiment.

[0012] FIG. 5 illustrates one embodiment of a process for
generating visual tags according to one embodiment.

[0013] FIG. 6 illustrates a process for generating audio and
key word tags according to one embodiment.

[0014] FIG. 7 depicts a display screen displaying a user
interface according to an embodiment.

[0015] FIG. 8 depicts a display screen displaying a user
interface according to an embodiment.

DETAILED DESCRIPTION

[0016] A multimedia video generally includes a large
amount of perceptual information, i.e., information such as
images and sounds that may be perceived by viewers. For
example, a video may show human and nonhuman objects. A
video may include spoken words, music, and other sounds,
which may be referred to herein as audio objects. A video may
evoke various emotions, moods, or themes, which may be
referred to herein as emotion objects. The spoken words may
include “key words.” A key word may be a word that provides
significant information content about a scene in a video.
These objects and key words may be used to describe a scene
to a viewer. 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 embodi-

Google Exhibit 1003 - Google v. CSI
[PR2025-00876 - Page 0010



US 2014/0181668 Al

ments, visual information summarizing all of the scenes of'a
video may be presented to the viewer in a single display
screen.

[0017] 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 classity 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 emo-
tion, mood, or theme for one or more of the scenes, and to
generate corresponding emotion objects. The objects and key
words may be compared with profile information to deter-
mine an attitude or preference of a viewer regarding the
scenes of the video. A viewer’s attitude may be, for example,
that he or she likes, dislikes, or finds a particular type of
content objectionable. In various embodiments, visual repre-
sentations of key words, and human, nonhuman, and audio
objects summarizing all of the scenes of a video are presented
to the viewer in a single display screen. In addition, visual
representations of a viewer’s attitudes or preferences toward
a particular object or key word may be displayed.

[0018] Inone embodiment, a display screen may include a
first window for playing the video and a second window for
rendering text, symbols, and icons corresponding with
human, nonhuman, audio, and emotion objects, and key
words. The second window may also include a visual indica-
tion of a viewer’s attitude regarding particular human, non-
human, audio, and emotion objects, and key words. In one
embodiment, a viewer may select one or more scenes for
playing in the first window. One or more other scenes of the
video may be identified as scenes to be recommended to the
viewer. The recommended scenes may be other scenes that
have human, nonhuman, audio, and emotion objects, and key
words that are similar to the scene selected by the viewer.
[0019] FIG. 1 depicts a high-level block diagram of an
exemplary computer system 100 for implementing various
embodiments. The mechanisms and apparatus of the various
embodiments disclosed herein apply equally to any appropri-
ate computing system. The major components of the com-
puter system 100 include one or more processors 102, a
memory 104, a terminal interface 112, a storage interface
114, an /O (Input/Output) device interface 116, and a net-
work interface 118, all of which are communicatively
coupled, directly or indirectly, for inter-component commu-
nication via a memory bus 106, an I/O bus 108, bus interface
unit 109, and an I/O bus interface unit 110.

[0020] 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 sys-
tem 100 may alternatively be a single CPU system. Each
processor 102 executes instructions stored in the memory 104
and may include one or more levels of on-board cache.
[0021] In an embodiment, the memory 104 may include a
random-access semiconductor memory, storage device, or
storage medium (either volatile or non-volatile) for storing or
encoding data and programs. In another embodiment, the
memory 104 represents the entire virtual memory of the com-
puter system 100, and may also include the virtual memory of
other computer systems coupled to the computer system 100
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or connected via a network. The memory 104 is conceptually
a single monolithic entity, but in other embodiments the
memory 104 is a more complex arrangement, such as a hier-
archy of caches and other memory devices. For example,
memory may exist in multiple levels of caches, and these
caches may be further divided by function, so that one cache
holds instructions while another holds non-instruction data,
whichisused by the processor or processors. Memory may be
further distributed and associated with different CPUs or sets
of CPUs, as is known in any of various so-called non-uniform
memory access (NUMA) computer architectures.

[0022] 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 embodi-
ments, some or all of them may be on different computer
systems and may be accessed remotely, e.g., via a network.
The computer system 100 may use virtual addressing mecha-
nisms that allow the programs of the computer system 100 to
behave as if they only have access to a large, single storage
entity instead of access to multiple, smaller storage entities.
Thus, while the audio visual file container 150, video pro-
cessing module 152, audio processing module 154, and con-
trol module 156 are illustrated as being included within the
memory 104, these components are not necessarily all com-
pletely contained in the same storage device at the same time.
Further, although the audio visual file container 150, video
processing module 152, audio processing module 154, and
control module 156 are illustrated as being separate entities,
in other embodiments some of them, portions of some of
them, or all of them may be packaged together.

[0023] In an embodiment, the video processing module
152, audio processing module 154, and control module 156
may include instructions or statements that execute on the
processor 102 or instructions or statements that are inter-
preted by instructions or statements that execute on the pro-
cessor 102 to carry out the functions as further described
below. In another embodiment, the video processing module
152, audio processing module 154, and control module 156
are implemented in hardware via semiconductor devices,
chips, logical gates, circuits, circuit cards, and/or other physi-
cal hardware devices in lieu of, or in addition to, a processor-
based system. In an embodiment, the video processing mod-
ule 152, audio processing module 154, and control module
156 may include data in addition to instructions or statements.
[0024] Thevideo processing module 152 may include vari-
ous 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. The control module 156 may
include various processes for visually summarizing a video in
a way that facilitates quick understanding by a viewer of the
types and locations of particular types of content according to
an embodiment. In addition, the control module 156 may
include various processes for rendering all or selected por-
tions of a video, and rendering a user interface, such as the one
shown in FIG. 4. Further, the control module 156 may include
various processes for identifying scenes to be recommended
to a viewer, as well as other processes described herein.
[0025] The computer system 100 may include a bus inter-
face unit 109 to handle communications among the processor
102, the memory 104, a display system 124, and the /O bus
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interface unit 110. The I/O bus interface unit 110 may be
coupled with the /O bus 108 for transferring data to and from
the various I/O units. The 1/O bus interface unit 110 commu-
nicates with multiple 1/O interface units 112, 114, 116, and
118, which are also known as I/O processors (IOPs) or 1/0
adapters (IOAs), through the I/O bus 108. The display system
124 may include a display controller, a display memory, or
both. The display controller may provide video, audio, or
both types of data to a display device 126. The display
memory may be a dedicated memory for buffering frames of
video data. The display system 124 may be coupled with a
display device 126, such as a standalone display screen, com-
puter monitor, television, or a tablet or handheld device dis-
play. In one embodiment, the display device 126 may include
one or more speakers for rendering audio. Alternatively, one
or more speakers for rendering audio may be coupled with an
1/O interface unit. In alternate embodiments, one or more of
the functions provided by the display system 124 may be on
board a processor 102 integrated circuit. In addition, one or
more of the functions provided by the bus interface unit 109
may be on board a processor 102 integrated circuit.

[0026] The I/O interface units support communication with
avariety of storage and I/O devices. For example, the terminal
interface unit 112 supports the attachment of one or more
viewer 1/O devices 120, which may include viewer output
devices (such as a video display device, speaker, and/or tele-
vision set) and viewer input devices (such as a keyboard,
mouse, keypad, touchpad, trackball, buttons, light pen, or
other pointing device). A viewer may manipulate the user
input devices using a user interface, in order to provide input
data and commands to the user I/O device 120 and the com-
puter system 100, and may receive output data via the user
output devices. For example, a user interface may be pre-
sented via the user I/O device 120, such as displayed on a
display device, played via a speaker, or printed via a printer.
[0027] The storage interface 114 supports the attachment of
one or more disk drives or direct access storage devices 122
(which are typically rotating magnetic disk drive storage
devices, although they could alternatively be other storage
devices, including arrays of disk drives configured to appear
as a single large storage device to a host computer, or solid-
state drives, such as flash memory). In another embodiment,
the storage device 122 may be implemented via any type of
secondary storage device. The contents of the memory 104, or
any portion thereof, may be stored to and retrieved from the
storage device 122 as needed. The I/O device interface 116
provides an interface to any of various other I/O devices or
devices of other types, such as printers or fax machines. The
network interface 118 provides one or more communication
paths from the computer system 100 to other digital devices
and computer systems; these communication paths may
include, e.g., one or more networks.

[0028] Although the computer system 100 shown in FIG. 1
illustrates a particular bus structure providing a direct com-
munication path among the processors 102, the memory 104,
the bus interface 109, the display system 124, and the /O bus
interface unit 110, in alternative embodiments the computer
system 100 may include different buses or communication
paths, which may be arranged in any of various forms, such as
point-to-point links in hierarchical, star or web configura-
tions, multiple hierarchical buses, parallel and redundant
paths, or any other appropriate type of configuration. Further-
more, while the I/O bus interface unit 110 and the /O bus 108
are shown as single respective units, the computer system 100
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may, in fact, contain multiple I/O bus interface units 110
and/or multiple 1/O buses 108. While multiple I/O interface
units are shown, which separate the I/O bus 108 from various
communications paths running to the various I/O devices, in
other embodiments, some or all of the I/O devices are con-
nected directly to one or more system 1/O buses.

[0029] In various embodiments, the computer system 100
is a multi-user mainframe computer system, a single-user
system, or a server computer or similar device that has little or
no direct user interface, but receives requests from other
computer systems (clients). In other embodiments, the com-
puter system 100 may be implemented as a desktop computer,
portable computer, laptop or notebook computer, tablet com-
puter, pocket computer, telephone, smart phone, or any other
suitable type of electronic device.

[0030] FIG.1is intended to depict the representative major
components of the computer system 100. Individual compo-
nents, however, may have greater complexity than repre-
sented in FIG. 1, components other than or in addition to those
shown in FIG. 1 may be present, and the number, type, and
configuration of such components may vary. Several particu-
lar examples of additional complexity or additional variations
are disclosed herein; these are by way of example only and are
not necessarily the only such variations. The various program
components illustrated in FIG. 1 may be implemented, in
various embodiments, in a number of different manners,
including using various computer applications, routines,
components, programs, objects, modules, data structures,
etc., which may be referred to herein as “software,” “com-
puter programs,” or simply “programs.”

[0031] FIG. 2 is a block diagram of an exemplary audio-
visual file container 202 that may contain a video file 204, an
audio file 206, a subtitle file 208, and a metadata file 210
according to one embodiment. The container may also
include other files, such as a file that specifies synchronization
information.

[0032] FIG. 3 is a block diagram of a process 300 for
visually summarizing a video in a way that facilitates quick
understanding by a viewer of the locations of particular types
of content according to an embodiment. The process 300 may
receive as input a visual tag file 302, an audio tag file 304, a
key word tag file 306, an attribute tag file 308, and a metadata
file 210. The visual tag file 302 includes tags that correspond
with visually perceivable objects, such as human and nonhu-
man objects. The audio tag file 304 includes tags that corre-
spond with aurally perceivable objects. The key word tag file
306 includes tags that correspond with key word objects. The
attribute tag file 308 includes tags that correspond with
attribute objects. Each 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. Exemplary
embodiments for automatically determining tags are
described below with reference to FIGS. 5-6. In addition, in
some embodiments, tags of one or more types may be wholly
or partially determined using manual methods.

[0033] 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
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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 par-
ticular 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 modifica-
tion 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 mul-
tiple objects. In this circumstance, the modification may
include adding an indication to the tag that it may be relied on
to a particular extent.

[0034] 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 associ-
ated 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 addi-
tion, 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 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. Further, an emotion object may be generated
in operation 312 using contextual data provided in the meta-
data file 210, such as metadata designating that the video is of
aparticular genre, e.g., comedy, horror, drama, or action. For
example, visual, audio, and attribute tags for a shot or scene
may all be associated with a particular mood, e.g., amuse-
ment, fear, sadness, suspense, or interest. In one embodiment,
an emotion object may be determined using manual methods.
In one embodiment, a tag may be generated for an emotion
object. An emotion tag may include an intensity level of the
emotion, mood, or theme. In addition, in one embodiment, a
single emotion tag may be associated with two or more emo-
tion objects. For example, a typical viewer might be expected
to simultaneously perceive two emotions, such as happiness
and surprise, when perceiving a particular scene. In a render-
ing operation 316, one or more tags of the tag files 302, 304,
306, 308, and 314 may be rendered as one or more indicia on
a display device according to known techniques.

[0035] FIG. 4 depicts a display screen 402 of a display
device, e.g., display 126 (FIG. 1), for displaying a user inter-
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face. In one embodiment, the user interface includes windows
404 and 406, 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 win-
dows. The video may be played in the window 404. A variety
of'text, symbols, lines, and icons (“indicia”) for summarizing
the video may be rendered in the window 406. The 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.e., 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 but-
tons 403, 405 outside of the window 406).

[0036] In one embodiment, one or more object identifiers
408 may be rendered on the display screen 402, such as to one
side or the other of the window 406, e.g., OBJECT 1 to
OBIECT 8. In various embodiments, one or more horizontal
lines (time lines) having a length (or horizontal extent) and
temporal position may be rendered horizontally adjacent to
each object identifier. The length or horizontal extent may
indicate the duration of the rendering of the associated object.
In FIG. 4, for instance, OBJECT 1 is associated with lines
410a and OBJECT 5 is associated with lines 410e. In the
example, it can be seen that OBJECT 1 appears from time t3
to time t4, from time t5 to time t6, from time t7 to time t8. In
contrast, OBJECT 3 appears from time t1 to time t2 and does
not appear again. In one embodiment, an icon rather than a
line may be rendered to indicate the temporal location of an
object. For example, an icon 418 may be displayed to show
where an audio object associated with music is located. In
embodiments where an icon is rendered to indicate the tem-
poral location of an object and the horizontal extent of the
iconis smaller than the duration of the rendering of the object,
the icon may be rendered at a point corresponding with the
start of the time period in which the object is rendered. Alter-
natively, the icon may be rendered at a point corresponding
with the midpoint or end of the time period in which the object
is rendered. Exemplary embodiments for automatically deter-
mining object identifiers are described below with reference
to FIGS. 5 and 6. It will be appreciated that the horizontal
lines 410a-410/, facilitate a quick understanding by a viewer
of the types and locations of various objects in the video. In
addition, a viewer may quickly understand where different
objects simultaneously appear in the video. For example,
OBIJECTS 4 and 5, which may be two particular actors, only
appear together in the final quarter of the video. Further, a
viewer may quickly understand where preferred or objection-
able objects appear in the video. For example, horizontal lines
for objectionable objects may be rendered in a different color
than the color used for horizontal lines for objects generally.

[0037] Still referring to FIG. 4, in various embodiments,
key words 414 (“KW#”) may be rendered in the second
window 406 at horizontal locations corresponding with the
temporal rendering of the particular key word in the video.
For example, in FIG. 4, it may be seen that key word 1 (KW1)
414 appears in the video at the start, at approximately the
one-third time point, at approximately the two-thirds time
point, and at a time point about eighty percent of the way
through the video. A key word 414 may be rendered at any
desired vertical coordinate or position within the second win-
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dow 406, i.e., it may but need not be associated with one of the
object identifiers 408. Exemplary embodiments for automati-
cally determining key words are described below with refer-
ence to FIG. 6. It will be appreciated that the display of key
words 414 facilitates a quick understanding by a viewer of the
types and locations of various key words in the video. In
addition, a viewer may quickly understand where key words
simultaneously occur with the appearance of various objects
in the video. For example, key word KW4 occurs simulta-
neously with an appearance of object 8.

[0038] In various embodiments, as shown in FIG. 4, emo-
tion, 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
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 cir-
cular, 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 per-
ceived mildly. It will be appreciated that the display of emo-
tion 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 com-
edy. 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.

[0039] FIG. 5 illustrates of a process for generating visual
tags according to one embodiment. Referring to FIG. 5, in
operation 504, 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. During a shot, the camera may
have a single field of view and field size, or may have a
variable field of view, such as a zoom-in or -out shot. The
camera may remain fixed, or be moved in a panning, tilting, or
tracking motion. For example, a fixed field of view shot may
be a long shot, a full shot, a medium shot, or a close up shot.

[0040] The video file 204 may be parsed into shot files
according to any known method. For example, in one embodi-
ment, a histogram may be computed for each frame of the
video file and the histograms for consecutive frames com-
pared. If the histogram intersection of first and second con-
secutive 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. 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. 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
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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 together] or
otherwise identified or tagged as being associated with a
particular shot. Sequential frames associated with a particular
shot may be referred to herein as a shot file.

[0041] Inoperation 506, a key 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. In another embodiment, the
operation 506 of determining a key frame may be omitted.
Any known method for determining a key frame may be
employed. In one embodiment, a key frame may be deter-
mined by selecting a middle frame of the shot file. In alter-
native embodiments, descriptive data for the shot may be
determined for each of two or more key frames for a shot.
Other known methods for determining a key frame may be
employed in operation 506.

[0042] In operation 508, various shot attributes may be
determined and recorded as metadata. Examples of shot
attributes may include shot length, color variance, type of
illumination or lighting, amount of motion, and shot type
(zooming, panning, tilting, tracking motion, long, full,
medium, or close up). Shot length may be determined by
counting the number of frames of a shot. Color variance and
illumination or lighting properties may be determined by
analyzing pixel values of key frames using known techniques.
The amount of motion may be determined by evaluating the
number of times individual pixels change value from frame-
to-frame in a shot using known techniques. Shot type may be
determined using known techniques. A shot attribute may
correspond with known cinematic techniques for evoking a
particular mood. For example, particular lighting may be used
to evoke a suspense theme. 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.

[0043] 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 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. 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 deter-
mine a facial expression of the viewer.

[0044] In operation 510, the position or location within a
frame of an object may be determined using any known
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method. For example, a method may be of atype that employs
rules that code typical attributes of the object. Attributes of a
facial object may include, for example, eyes, eye brows, nose,
hair line, hair texture, lips, and mouth. For instance, in the
case of a human facial object, a rule may identify a face only
if a particular facial feature, e.g., a first eye, is in a prescribed
relationship to another feature, e.g., a second eye. In addition,
a method may be of a type that employs rules that identify
so-called “invariant features” that are present in a frame
regardless of the position or pose of the object, the lighting, or
camera viewpoint. Methods of this type, especially when
employed to identify a human facial object, may employ an
image recognition processes that identifies: (i) facial features
using edge detectors (e.g., a Sobel filter) and templates; (ii)
skin or hair texture using a neural network; and (iii) skin color
using a pixel chrominance classifier. Further, methods may
employ multiple techniques in stages, such as identifying
global features such as skin color and face shape first, then
verifying that the region is in fact a face by locating and
detecting particular facial features within the region.

[0045] Further, once the position within a frame of an
object is determined, the object may be identified as an object
of a particular type or instance using any known method in
operation 510. Continuing the example of a human facial
object, known template matching methods may be employed.
In a first type of template matching method, several standard
patterns of a face are used. The standard patterns may
describe the face as a whole or the facial features separately.
Correlations between an image extracted from a frame and
the standard patterns may be computed. Ifthe correlations are
statistically significant, it may be determined that a human
facial object is found. In a second type of template matching
method, the patterns are “learned” from training images using
known statistical analysis and machine learning techniques.
In various embodiments, patterns may be learned from train-
ing images using: (i) Eigenfaces; (ii) Distribution-based
Methods (including Principle Component Analysis, Factor
Analysis, and Fisher’s Linear Discriminant); (iii) Neural Net-
works; (iv) Support Vector Machines; (v) Sparse Network of
Winnows (SNoW); (vi) Naive Bayes Classifiers; (vii) Hidden
Markov Models; (viii) Information-Theoretical Approaches
(including Kullback relative information); and (ix) Inductive
Learning Algorithms.

[0046] While methods for object location and identification
have been described with respect to a human facial object, it
will be appreciated that these techniques may be generally
employed with non-facial human objects and nonhuman
objects. For example, a nonhuman object, such as a prop may
be identified though color values and object-specific features.
Patterns and templates for nonhuman objects will be different
than those for facial objects. For example, a musical instru-
ment, such as an acoustic guitar, may be identified by deter-
mining regions of pixels having wood color values. Appro-
priately colored pixel regions may then be compared with
patterns or templates for neck and body parts of the acoustic
guitar, as viewed in different orientations.

[0047] 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
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to another may be analyzed to determine an emotional cat-
egory 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 com-
paring 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 deter-
mined 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 embodi-
ments, the emotion of a facial object may be determined in
operation 510 using any known method.

[0048] While the amount of motion in a shot may be deter-
mined in operation 508, in one embodiment, the amount of
motion in a shot may be determined in operation 510 after
identifying an object. For example, the position of the iden-
tified object in various key frames between the beginning and
ending frames of the shot may be compared.

[0049] Another type of nonhuman object that may be deter-
mined in operation 510 may be a background, such as such
indoor or outdoor location set. A background nonhuman
object may be determined using known techniques, including
techniques that consider the size (number of pixels), color,
and distribution of pixels in a frame. A background object
may be identified using a pattern matching technique that
employs patterns or templates of various background objects.
Training images for developing a template may be learned
from training images in the video or in a metadata file. In other
embodiments, a background object may be determined in
operation 510 using any known method.

[0050] 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 com-
mon audio segment, or some combination of the foregoing
may be classified as a scene. A scene may also be referred to
in this description and the claims as a “semantic segment.”
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.
[0051] Inoperation 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 non-
human objects. In one embodiment, scenes may be deter-
mined by grouping together consecutive shots having visual
or audio objects corresponding with the same ground truth.
For example, two consecutive shots having the same back-
ground object or other non-human object may be grouped
together as a scene. As another example, 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. As a
third example, 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 may be
grouped together as a scene.
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[0052] In one embodiment, visual scenes may be deter-
mined 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. In one embodiment, visual scenes may be
determined by comparing histogram data. For example, his-
togram data for a first of three consecutive shots is compared
with the third shot in the series. If the intersection of first and
third consecutive shots is outside a threshold, it may be
inferred that the shots are similar and part of the same scene,
such as where the video shows an interaction between person
A and person B, the camera first capturing person A, second
capturing person B, and third capturing person A.

[0053] Thedeterminationofavisual scene in operation 512
may include associating the scene with a probability or con-
fidence parameter that is a measure of how likely the identi-
fied and grouped shots define a scene according to a ground
truth specifying the temporal boundaries of a scene. In one
embodiment, the validity of a scene determined in operation
512 may be tested by comparing the temporal span of the
scene with other scene determiners, such as a temporal span
associated with an audio object.

[0054] The determinationofavisual scene in operation 512
may include associating an attribute tag with the scene. The
attribute tag may correspond with known cinematic tech-
niques for evoking a particular mood, e.g., amusement, fear,
sadness, suspense, or interest. In one embodiment, an
attribute tag designating an action theme may be associated
with a scene with a relatively large number of shots of short
duration.

[0055] In operation 514, visual tags may be associated or
set for each scene. As mentioned, a visual tag corresponds
with visual objects, such as human and nonhuman objects.
When a tag is generated, it may be associated with a time or
time span. However, the segments of the video that corre-
spond with the various scenes may not be known at the time
atag is generated. Operation 514 may be performed at a time
when the various scenes of the video are known so that a
previously generated visual tag may be associated with a
particular scene.

[0056] 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 fundamen-
tal frequency, or a frequency domain feature, such as short
term energy, bandwidth, entropy, spectral centroid, Mel-Fre-
quency Cepstral Coefficients, or a Discreet Wavelet Trans-
form. Many audio features are known in the art and any
known audio feature or features that are suitable may be
extracted in operation 602.

[0057] 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.”

[0058] Segments of the video for which sound is not detect-
able 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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[0059] 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.

[0060] 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 con-
ventionally understood to be a theatrical sound effect.
[0061] Inoperation 606, audio features classified as sound
effects may be further classified by sound effect type. Each
sound effect sub-classification may be defined by a set of
characteristic audio feature values. For example, a gun shot
may be defined by particular audio feature values. A library of
audio feature values that are characteristic of a variety of
sound effects may be provided. Each audio feature classified
as a sound effect may be compared with the library of char-
acteristic features. Where matches are found, the sound effect
audio tag may have additional data added to it, specifying the
particular sound, e.g., a crying baby sound effect.

[0062] An optional operation 607 may include associating
an attribute tag with a sound effect audio feature. The attribute
tag may correspond with known cinematic techniques for
evoking a particular mood. In one embodiment, an attribute
tag designating an action theme may be associated with gun
shot or explosion sound effects. In other embodiments, an
attribute tag designating a suspense theme or amusement
theme may be associated with a sound effect.

[0063] In operation 608, an audio or acoustic fingerprint
may be determined for audio features classified as music. An
audio fingerprint is a content-based compact signature that
may summarize a music recording. In one embodiment, an
audio fingerprint does correspond with an exact copy of a
particular music recording. An audio fingerprint may be
found to match an extracted music recording where small
variations from the particular music recording are present in
the extracted audio features. An audio fingerprint is derived
from the extracted audio features and may include a vector, a
trace of vectors, a codebook, a sequence of Hidden Markov
model sound classes, a sequence of error correcting words, or
musically meaningful high-level attributes.

[0064] A library of audio fingerprints for various music
recordings may be provided. In operation 610, audio features
classified as music may be compared with the library. Where
matches are found, the music audio tag may have additional
data added to it, specifying an identification of the particular
song. In addition, an attribute tag designating an emotion,
mood, or theme may be associated with a music audio tag.
Particular cinematic techniques are known to employ certain
types of music to evoke particular moods. In one embodi-
ment, a music audio tag may include attribute data designat-
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ing that the music is associated with action, suspense, or sad
themes if the music is of a particular type.

[0065] In operation 612, an audio transcript may be deter-
mined. 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 classi-
fied as speech using any known technique. In yet another,
embodiment, spoken words may be manually determined.
[0066] 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 a name 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
word may be a name ofa 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. In
addition, key word tags may be created and stored in the key
word tag file 306 (shown in FIG. 3).

[0067] In one embodiment, a viewing pattern of a viewer
may be gathered during the viewing of various videos. Using
the viewing pattern, a viewing profile for a viewer may be
generated. The viewing profile may identify categories of
objects the viewer prefers. In addition, a viewer may manu-
ally input content types that he or she prefers or finds objec-
tionable.

[0068] FIGS. 7 and 8 depict the display screen 402 for
displaying a user interface according to various embodi-
ments. In one embodiment, a viewer may select one or more
time segments to create a playlist. In the example shown in
FIG. 7, a viewer has selected time segments 702 and 704. In
this example, the viewer desires to view a playlist that
includes time segments in which both OBJECT 2 and
OBIJECT 7 appear. In one embodiment, a viewer may select a
time segment using a pointing device, such as a mouse or a
touch screen. Once a playlist has been created by a viewer, the
Play Selected button 403 may be activated to play the selected
time segment. In addition, in one embodiment additional time
segments may be recommended to a viewer. One or more
OBIJECTS in the selected segments may be automatically
determined or manually designated by a viewer. An auto-
mated search for any other segments that include these
OBJECTS may be performed. Segments that are found to
include these OBJECTS may then be recommended to a
viewer. In the example of FIG. 8, the time segments 802 and
804 are recommended to a viewer. The time segments are
segments in which both OBJECT 2 and OBJECT 7 appear.

[0069] In the foregoing, reference is made to various
embodiments. It should be understood, however, that this
disclosure is not limited to the specifically described embodi-
ments. Instead, any combination of the described features and
elements, whether related to different embodiments or not, is
contemplated to implement and practice this disclosure.
Many modifications and variations may be apparent to those
of ordinary skill in the art without departing from the scope
and spirit of the described embodiments. Furthermore,
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although embodiments of this disclosure may achieve advan-
tages over other possible solutions or over the prior art,
whether or not a particular advantage is achieved by a given
embodiment is not limiting of this disclosure. Thus, the
described aspects, features, embodiments, and advantages are
merely illustrative and are not considered elements or limita-
tions of the appended claims except where explicitly recited
in a claim(s).

[0070] As will be appreciated by one skilled in the art,
aspects of the present disclosure may be embodied as a sys-
tem, method, or computer program product. Accordingly,
aspects of the present disclosure may take the form of an
entirely hardware embodiment, an entirely software embodi-
ment (including firmware, resident software, micro-code,
etc.), or an embodiment combining software and hardware
aspects that may all generally be referred to herein as a “cir-
cuit,” “module,” or “system.” Furthermore, 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.

[0071] Any combination of one or more computer readable
medium(s) may be utilized. The computer readable medium
may be a computer readable signal medium or a computer
readable storage medium. A computer readable storage
medium may be, for example, but not limited to, an elec-
tronic, magnetic, optical, electromagnetic, infrared, or semi-
conductor system, apparatus, or device, or any suitable com-
bination 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), aread-only memory (ROM), an eras-
able 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 instruc-
tion execution system, apparatus, or device.

[0072] A computer readable signal medium may include a
propagated data signal with computer readable program code
embodied therein, for example, in baseband or as part of a
carrier wave. Such a propagated signal may take any of a
variety of forms, including, but not limited to, electro-mag-
netic, optical, or any suitable combination thereof. A com-
puter readable signal medium may be any computer readable
medium that is not a computer readable storage medium and
that can communicate, propagate, or transport a program for
use by or in connection with an instruction execution system,
apparatus, or device.

[0073] Program code embodied on a computer readable
medium may be transmitted using any appropriate medium,
including but not limited to wireless, wire line, optical fiber
cable, RF, etc., or any suitable combination thereof.

[0074] Computer program code for carrying out operations
for aspects of the present disclosure may be written in any
combination of one or more programming languages, includ-
ing: an object oriented programming language such as Java,
Smalltalk, C+4+, or the like; and conventional procedural pro-
gramming languages, such as the “C” programming language
or similar programming languages. The program code may
execute as specifically described herein. In addition, the pro-
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gram code may execute entirely on the viewer’s computer,
partly on the viewer’s computer, as a stand-alone software
package, partly on the viewer’s computer and partly on a
remote computer, or entirely on the remote computer or
server. In the latter scenario, the remote computer may be
connected to the viewer’s computer through any type of net-
work, including a local area network (LAN) or a wide area
network (WAN), or the connection may be made to an exter-
nal computer (for example, through the Internet using an
Internet Service Provider).

[0075] Aspects of the present disclosure have been
described with reference to flowchart illustrations, block dia-
grams, or both, of methods, apparatuses (systems), and com-
puter program products according to embodiments of this
disclosure. It will be understood that each block of the flow-
chart illustrations or block diagrams, and combinations of
blocks in the flowchart illustrations or block diagrams, can be
implemented by computer program instructions. These com-
puter program instructions may be provided to a processor of
a general purpose computer, special purpose computer, or
other programmable data processing apparatus to produce a
machine, such that the instructions, which execute via the
processor of the computer or other programmable data pro-
cessing apparatus, create means for implementing the func-
tions or acts specified in the flowchart or block diagram block
or blocks.

[0076] These computer program instructions may also be
stored in a computer readable medium that can direct a com-
puter, other programmable data processing apparatus, or
other devices to function in a particular manner, such that the
instructions stored in the computer readable medium produce
an article of manufacture including instructions which imple-
ment the function or act specified in the flowchart or block
diagram block or blocks.

[0077] The computer program instructions may also be
loaded onto a computer, other programmable data processing
apparatus, or other devices to cause a series of operational
steps to be performed on the computer, other programmable
apparatus, or other devices to produce a computer imple-
mented process such that the instructions which execute on
the computer or other programmable apparatus provide pro-
cesses for implementing the functions or acts specified in the
flowchart or block diagram block or blocks.

[0078] Embodiments according to this disclosure may be
provided to end-users through a cloud-computing infrastruc-
ture. Cloud computing generally refers to the provision of
scalable computing resources as a service over a network.
More formally, cloud computing may be defined as a com-
puting 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.

[0079] 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 sys-
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tems instantiated by the user). A user can access any of the
resources that reside in the cloud at any time, and from any-
where across the Internet. In context of the present disclosure,
auser may access applications or related data available in the
cloud. For example, the nodes used to create a stream com-
puting application may be virtual machines hosted by a cloud
service provider. Doing so allows a user to access this infor-
mation from any computing system attached to a network
connected to the cloud (e.g., the Internet).

[0080] The flowchart and block diagrams in the figures
illustrate the architecture, functionality, and operation of pos-
sible 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 por-
tion 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 imple-
mentations, 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 concur-
rently, or the blocks may sometimes be executed in the reverse
order, depending upon the functionality involved. It will also
be noted that each block of the block diagrams or flowchart
illustration, and combinations of blocks in the block diagrams
or flowchart illustration, can be implemented by special pur-
pose hardware-based systems that perform the specified func-
tions or acts, or combinations of special purpose hardware
and computer instructions.

[0081] While the foregoing is directed to exemplary
embodiments, other and further embodiments of the inven-
tion may be devised without departing from the basic scope
thereof, and the scope thereof is determined by the claims that
follow.

What is claimed is:

1. A method for rendering a summary of a video, compris-
ing:

determining one or more semantic segments of the video;

determining one or more emotion objects for at least one of

the semantic segments;

generating an interface on a display screen, the interface

having a first window;

displaying first indicia of the emotion object in the first

window, wherein the horizontal extent of the first win-
dow corresponds with the temporal length of the video
and the first indicia is displayed at a location correspond-
ing with the temporal appearance of the emotion object
in the video.

2. The method of claim 1, wherein the user interface
includes a second window, further comprising displaying a
frame of the video in the second window.

3. The method of claim 1, further comprising determining
a visual object for at least one of the semantic segments and
displaying a time line in the first window, the timeline corre-
sponding with the temporal appearance of second object in
the video.

4. The method of claim 1, further comprising determining
an audio object for at least one of the semantic segments and
displaying second indicia of the audio object in the first win-
dow, wherein the second indicia is displayed at a location
corresponding with the temporal rendering of the audio
object in the video.

5. The method of claim 1, further comprising determining
a key word object for at least one of the semantic segments
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and displaying second indicia of the key word object in the
first window, wherein the second indicia is displayed at a
location corresponding with the temporal rendering of the key
word object in the video.

6. The method of claim 1, wherein the first indicia is asso-
ciated with two or more emotion objects.

7. A non-transitory computer-readable storage medium
having executable code stored thereon to cause a machine to
perform a method for rendering a summary of a video, com-
prising:

determining one or more semantic segments of the video;

determining one or more emotion objects for at least one of
the semantic segments;

generating an interface on a display screen, the interface
having a first window;

displaying first indicia of the emotion object in the first
window, wherein the horizontal extent of the first win-
dow corresponds with the temporal length of the video
and the first indicia are displayed at a location corre-
sponding with the temporal appearance of the emotion
object in the video.
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8. The computer-readable storage medium of claim 7,
wherein the user interface includes a second window, further
comprising displaying a frame of the video in the second
window.

9. The computer-readable storage medium of claim 7, fur-
ther comprising determining a visual object for at least one of
the semantic segments and displaying timeline indicia in the
first window, the timeline indicia corresponding with the
temporal appearance of second object in the video.

10. The computer-readable storage medium of claim 7,
further comprising determining an audio object for at least
one of the semantic segments and displaying second indicia
of the audio object in the first window, wherein the second
indicia are displayed at a location corresponding with the
temporal rendering of the audio object in the video.

11. The computer-readable storage medium of claim 7,
further comprising determining a key word object for at least
one of the semantic segments and displaying second indicia
of'the key word object in the first window, wherein the second
indicia are displayed at a location corresponding with the
temporal rendering of the key word object in the video.

12. The computer-readable storage medium of claim 7,
wherein the first indicia are associated with two or more
emotion objects.
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