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SYNCHRONIZING NAVIGATORS TO PLAY
NON-SEQUENTIAL SEGMENTS

BACKGROUND OF THE INVENTION

1. Field of the Invention

Systems for, and methods of, seamlessly playing non-se-
quential segment from within a digitally encoded video.

2. Description of the Related Art

DVD-Videos released by the major motion picture studios
conventionally store a full length motion picture encoded
using the H.262/MPEG-2 Part 2 video technologies. DVDs
generally provide scene selection and subtitles and/or closed
captioning in a plurality of languages. Among other feature
some DVDs include multiple camera, angles for a scene, and
the capability to play one of a plurality of different content
versions (e.g. a director’s cut or unrated version and a “R”
rated versions). DVD capable devices, such as a DVD player,
or a computer DVD drive with a software DVD player,
require a DVD drive and a MPEG decoder. Such DVD
devices provide for, among other features, fast-forward, fast-
rewind, skip-forward or skip-backwards by chapters, turn
on/off subtitles, subtitle and audio language selection, camera
angle selection, and menu navigation to select, for example,
multiple content versions.

While DVDs provide many capabilities and functions
exceeding those provided by, for example, conventional lin-
ear playback formats, DVD devices do not fully realize the
potential of random access video playback capabilities that
are synergistically integrated with an externally provided
map of a DVD video. Such a map of a DVD video may, for
example, identify non-sequential video segments of'the DVD
video suitable for a 60 minute condensed presentation of the
video. In such instances the definition of the beginning and
ending video frames of the video segments must be respon-
sive to artistic and seamlessness objective and not be con-
strained by technical deficiencies. At 29.97 video frames per
second, a few video frames with its associated audio are often
critical to the editor attempting to define the segments of a
presentation from within a DVD video. An editor’s artistic
and seamlessness objectives require DVD devices capable of
discreet begin video frame play and seamless play of non-
sequential segment from within the encoded video.

Microsoft Windows 7 provides codecs and libraries to
enable play of DVDs with applications built with Microsoft
Visual Studio 2008 and above. The Microsoft website recites
that “DirectShow provides a component called the DVD
Navigator source filter which simplifies DVD navigation
tasks in C++. The DVD Navigator has all the capabilities that
you find on a full-featured stand-alone DVD player, plus
additional capabilities specific to playing DVDs on personal
computers. Using the DVD Navigator, C++ and scripting
developers can create full-featured DVD applications without
referring to the DVD specification. The DVD Navigator, in
coordination with the decoder filters, also handles regional
management and copyright protection (CSS and analog copy
protection), isolating application developers from these
details.” However, the DVD Navigator only allows seeking to
only certain navigation points in an MPEG encoded video
such as a major motion picture released on DVD. These
navigation points may only provide access to video frames
that are many frames away from an optimal begin play video
frame. The DVD Navigator does not have a built-in function
for playing from any desired video frame in an MPEG
encoded video. This lack of discreet begin video frame play is
a material limiting deficiency when attempting to play, from
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2

within a DVD video, a consecutive presentation of non-se-
quential segments that require discreet frame seamless play-
back.

U.S. Pat. No. 7,139,470, discloses creation of an I-frame
index, file to be performed after the MPEG data has been
compressed, packetized, and multiplexed. Since the disclo-
sure is limited to the identification of a limited number of
predetermined I-frames, the teachings, among other short-
comings, do not provide for a discreet begin video frame play.
The disclosure fails to anticipate the need for, or creating, as
a separate file from an MPEG stream, seck and step data that
facilitates access to I, P, and B frames in the MPEG stream,
and for enabling the use of data, created for one release of a
movie, on a second release of the same movie.

BRIEF SUMMARY OF THE INVENTION

The present inventions relate generally to systems for, and
methods of, utilizing a plurality of video playback navigators
to provide for discreet begin video frame play and to seam-
lessly play non-sequential segments from within a digitally
encoded video.

Accordingly, it is an object of the present inventions to
provide with discreet begin video frame play from within a
digitally encoded video.

Itis also an object of the present inventions to provide with
discreet begin video frame play and for seamless play of
non-sequential segments from within a digitally encoded
video.

Itis also an object of the present inventions to provide, as a
separate file from an MPEG stream, seek/step data for I, P, and
B frames in the MPEG stream.

It is also an object of the present inventions to provide for
the use of a map, created for one format of a video, for a
second format of the video.

Briefly, these and other objects are accomplished by a
method of prior to displaying video, utilizing the DVD Navi-
gator to seek to a navigation point nearer the desired video
frame of the beginning of'the first segment of the presentation,
stepping to that desired video frame, and pausing at the
desired begin frame. During this process the video playback
is hidden from display and the audio is muted. The process is
then repeated for each non-sequential video segment up to the
available or desired number of instances that the DVD Navi-
gator can be simultaneously executed. Each of the DVD Navi-
gator instances is cued according to the sequence of the
respective segments. The pre-processing, in which none of
the video segments are displayed, provides the time that is
required to seek to a navigation point nearer the desired video
frame of the beginning of a segment of the presentation, and
stepping to that desired video frame. Once this initial pre-
processing is completed, the playing of only the first video
segment is executed by the appropriate DVD Navigator and is
permitted to be displayed. Only when the playing of the first
segment is completed, the second segment is played and
displayed providing a seamless skip between the first segment
and the non-sequential second segment. The first DVD Navi-
gator instance is now available to pre-seek to a navigation
point nearer the desired video frame of the beginning of a next
unprocessed segment of the presentation.

The switching between DVD Navigators to provide seam-
less playback is enabled by the use of the computers real-time
clock. The number of DVD Navigators utilized is a function
of device’s video software and hardware capabilities and the
duration of the segments. Where each of the non-sequential
segments is of sufficient duration only two DVD Navigator
instances may be required to be utilized, thus, minimizing the
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time to pre-process the segment information. The seek and
step function is facilitated by the use of a video map that
identifies the begin and end frames of segments in a presen-
tation, and seek/step that identifies navigation points and the
stepping required to arrive at any video frame. The utilization
of multiple DVD Navigators is also facilitated by the creation
ofabookmark that is used to directly access the desired video.
These and other embodiments, features, advantages, and
objects, are apparent in the context of the detailed description,
accompanying drawings, and append claims that follow.

BRIEF DESCRIPTION OF THE DRAWINGS

The following drawing figures, that form a part of this
application, are illustrative of embodiments of the present
invention and are not meant to limit the scope of the invention
in any manner.

FIG. 1 is a flow chart of a method for creating a video map;

FIG. 2A illustrates examples of presentation of a movie;

FIG. 2B graphically illustrates a feature selection screen
that enables a user to select among the various presentations;

FIG. 3 graphically illustrates a content preference screen
that enables a user to establish content preferences in each of
a plurality of categories of possibly objectionable content;

FIG. 4 is a flow chart of a method for creating seek/step
data;

FIG 5 is a flow chart of a method for synchronizing seek/
step data to enable the functionality of a video map, created
for a movie in one video format (e.g. streamed), to be syn-
chronized for the movie in a second video format;

FIG. 6 is a flow chart of a method for utilizing a plurality of
video playback navigators to provide for discreet begin video
frame play and to seamlessly play non-sequential segment
from within a digitally encoded video;

FIG. 7 is a schematic diagram of a multisource receiver
transmitter player;

FIG. 8 is a schematic diagram of a video provider and end
user network architecture; and

FIG. 9 is a flow chart of a method of variably playing a
video obtained from a remote video provider.

DETAILED DESCRIPTION OF THE
INVENTIONS

The descriptions herein will be readily understood by a
person having ordinary skill in the art and that person would
be expected to be knowledgeable of, for example and not
limitation, the “DVD Specifications for Read-Only Disc/Part
3, Video Specifications™ and related specifications available
from Toshiba Corporation, H.262/MPEG-2 Part 2 video tech-
nologies, Microsoft’s Windows Vista and Windows 7 operat-
ing systems, Microsoft’s DirectShow, Microsoft’s DVD
Navigator Filter, and Microsoft Visual Studio 2008.

U.S. Pat. Nos. 5,434,678; 5,737,479, 5,77,135; 6,192,340,
6,208,805; 6,317,795; 6,4508,128; 6,504,990; 6,553,178,
6,889,383; 7,975,021, 8,117,282; 8,494,346; and their
respective divisions are incorporated herein by reference.
Where subject matter described directly herein differs from
subject matter described in an incorporated reference, the
subject matter described directly herein should be considered
in the context of the embodiments disclosed herein. The
incorporated subject matter may be considered in the contest
of alternative embodiments. Further, the selective direct
inclusion herein of portions of the incorporated references
should not be interpreted as an indication of lack of materi-
ality of the non-directly included portions.
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4

For purposes of the present disclosure, various terms used
in the art are defined as follows:

The terms “include”, “comprise”, and “contains” do not
limit the elements to those listed. By contrast, only the term
“consist” limits the elements to those listed.

The terms “application software”, “software application”,
“application”, “app”, and “computer software” shall mean all
the executable, libraries, scripts, instructions, and/or steps in
any format that causes, or is required by, a device to perform
atask, function, or process. Application software comprises a
computer program designed to assist a user to perform task,
function, process, or activity. In some instances application
software and operating system software may be a synergisti-
cally integrated and indivisible.

The term “associate” shall mean assign, give, allocate,
associate, designate, ascribe, attribute, link, and/or relate.

The term “clip” shall mean a segment that is smaller than a
chapter and usually smaller risen a scene. A clip includes one
or more contiguous shots, and usually depicts the same pri-
mary characters within a location. A clip’s definition is
responsive to a material change in the participation of the
principal characters, a material change in location, and/or a
distinct change in thematic content or topic of conversation.

The term “content-on-demand system” shall mean a video-
on-demand system that is responsive to a user’s content pref-
erences. A content-on-demand system not only permits a user
to obtain a specific video(s) or segment(s) of videos in
response to the user’s programming preferences, a content-
on-demand system also permits the user to receive a version
of'the video(s) or segment(s) of videos that are responsive to
the user’s other types of content preferences. A content-on-
demand system and the delivery of variable content video
services as described herein may utilize a variety of types of
hardware and network infrastructure and are not limited to
any particular hardware or network infrastructure that may be
employed in a given implementation.

The term “DVD” shall mean a digitally encoded motion
picture readable from an optical disc. A DVD comprises, for
example, an optical disc storing, a full length motion picture
encoded using the H.262/MPEG-2 Part 2 video compression
technology; an optical disc in compliance with the “DVD
Specification for Read-Only Disc/Part 3. Video Specifica-
tions” available from Toshiba Corporation; and a DVD-
Video.

The term “MPEG” shall mean a digital compression/de-
compression technology. MPEG comprises, for example, a
H.262/MPEG-2 Part 2 video compression/decompression
technology.

The term “navigation point” shall mean a navigation pack,
NV ... PCK, VOBU, GOP, I-frame, and/or any address,
location, or point, in a video, that a navigator is capable of
seeking to.

The term “navigator” shall mean application software and/
or operating system software that provide video playback
capabilities, decoding, decrypting, and/or rendering, for play-
ing a movie on a personal computer. A navigator comprises,
for example, Microsoft’s DVD Navigator, decoder filters, and
renderer, to handle, for example, CSS and analog copy pro-
tection.

Theterm “network” shall mean any private or public, wired
or wireless video communication system.

The terms “play” and “playing”, as in play or playing a
segment of a video, shall mean playing meaningfully, or
substantially all or a portion of a segment. In other words,
while a method or system disclosed herein may claim or
intend to play the entirety of, or all, of a segment, a complete
playing of a segment does not necessarily require the playing
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of every video frame, interlaced field, audio and sub picture
portion, and/or bit of data of the segment.

The term “preferences” shall mean “programming prefer-
ences”, “version preferences”, “presentation preferences”,
“content preferences”, “technical preferences”, and “play-
back preferences”. The term “programming preferences”
shall mean preferences for a specific video (e.g. Spider-Man)
genres of videos (e.g., Action), types of videos (e.g. interac-
tive video detective games), series of videos (e.g., 007) broad
subject matter of videos (e.g. mysteries), and/or time and date
for playback of the video. The term “version preferences”
shall mean preferences for a version of a video (e.g., motion
picture), released by the copyright owner (e.g., motion picture
studio), that includes content not available in an alternate
version of the video. The version of a video refers to, for
example, the “Theatrical”, “Unrated”, and “Director’s Cut”
version options in a DVD-Video. The version of a video does
not refer to sequels and/or remakes of a video such Spider-
Man (2002), Spider-Man 2 (2204) and The Amazing Spider-
Man (2012). The term “presentation preferences” shall mean
preferences that cause the selective inclusion, in a presenta-
tion, of segments from within a video, a version of a video, or
from within a plurality of videos. The Presentations, Compi-
lations, Subjects, Dilemmas, Best Of, Performers, Shopping,
Music, Search, and Preview features of the Custom Play
application provide for presentation preferences. The term
“content preferences” shall mean preferences for the form of
expression, explicitness, inclusion or exclusion of objection-
able content, a level of explicitness each of a plurality of
content categories of possibly objectionable content, length,
level of detail, type of thematic content, and/or depictions of
potentially objectionable items and/or acts. The Control fea-
ture of the CustomPlay application provides for content pref-
erences. The term “technical preferences” shall mean prefer-
ences for the technical and/or artistic preferences for, for
example, the type of transitions (e.g. dissolves, fades, and
wipes) that may be implemented during the playing of non-
sequential segments. The term “playback preferences” shall
mean preferences for the visual and audio options (e.g., cam-
era angles, picture with picture, subtitles, closed captioning,
and commentaries) provided in a video.

The terms “seamless” and “seamlessly” shall mean with-
out gaps perceptible to the human eye, achieved by maintain-
ing a constant video transmission rate. A seamless playing of
non-sequential segment (i.e., the skipping of a segment)
while “seamless”, may not appear artistically seamless to a
user (i.e., the substance of the content that is played, rather
than how it is played, suggests that a skip of content took
place).

The term “seek/step data” shall mean any index, data,
and/or information that facilitates access to a video frame
within a video and/or facilitates the utilization of a video map
with a video. Seek/Step data need not include step data (e.g.,
data informing a frame advance). Seek/step data may, without
the step data, directly address every video frame within a
video. Further, for example, and not limitation, seek/step data
need not be based on navigation points, synchronizing infor-
mation (i.e., seek/step data) may be based on shot changes or
scene changes in the video.

The terms “segment” and “video segment” shall mean one
or more video frames.

The term trailer shell mean a trailer, preview, video clip,
still image, and/or other content that precedes and/or is extra-
neous to the movie.

The term “user” is interchangeable with the terms “sub-
scriber”, “viewer”, and “person”, and shall mean an end-user
person actively using video content, passively viewing a
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video, interactively playing a video game, retrieving video
from a video provider, and/or actively subscribing to and
using multimedia, internet, and/or communication services.

The term “variable content video” shall mean a video char-
acterized by a nonlinear architecture facilitating a variety of
possible logical sequences of segments. A variable content
video comprises parallel, transitional, and/or overlapping
segments to provide multiple versions of a video. Responsive
to the particular embodiment implemented, a variable content
video may also include a user interface, application software,
software program routines, system control codes for control-
ling the playing ofthe video/audio, video map, seek/step data,
and/or map synchronization data. A video that does require
parallel, transitional, and/or overlapping segments to be vari-
ably played.

The terms “video”, and “video program” are interchange-
able and shall mean any video image regardless of the source,
motion, or technology implemented. A video comprises
images and audio found in full motion picture programs,
films, movies, interactive electronic games, and video pro-
duced by multi-media systems. Video comprises still charac-
ters, graphics, images, motion pictures films, and multimedia
productions; full motion pictures and television program-
ming; news, sports, cultural, entertainment, commercial,
advertisements, instructional, and educational programming.
Responsive to the particular embodiment implemented, a
video may also comprise video, audio, sub picture informa-
tion, and/or other information associated with the video, such
as a user interface, application software, software program
routines, system control codes for controlling the playing of
the video/audio, video map, bookmark instructions, seek/step
data, and/or map synchronization data. The term “movie”
shall mean a type of'a video generally comprising a full length
motion picture. A video such as a DVD-Video provides navi-
gation data, menus, trailers, and, for example, a digitally
compressed full length movie.

The terms “video map”, “map”, and “segment map”, shall
mean any combination, arrangement, table, database, or list-
ing of information defining a beginning and ending of one or
more segments. A video map may further comprise at least
one descriptor associated with at least one segment or a
sequence of segments, and/or seek/step data. A defining of a
beginning and ending of a segment may be by, for example,
directly identifying a beginning and by indirectly identifying
an ending by defining the duration of the segment. A descrip-
tor is a word, term, code, phrase, or designation to describe or
categorize.

The term “video-on-demand system” shall mean any video
delivery system that is responsive to a user’s programming
preferences, i.e. provides a user-selected video at a user-
selected time. Video-on-demand comprises, for example,
movies-on-demand, video dial tone, cellular video, and digi-
tal satellite systems that are responsive to a user’s time and
date preferences and that provide play control functionality in
the viewing of a video.

Where not explicitly and unambiguously inconsistent with
the specific context, the above defined terms and other terms
defined herein are to be understood in the broadest sense.

The teachings herein with respect to a video may be applied
to, for example, any type or kind of content that may be
captured in a video format, including motion pictures, mov-
ies, television programs, news programs, sports programs,
educational videos, advertisements, informationals, commer-
cials, and other videos that promote products and services.
While a particular feature may be detailed with respect to a
specified type of video. It is intended to apply the teachings
herein broadly and harmoniously across all different types
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and classes of video, including, for example, and not by way
of limitation, a variable content video and a variable content
game.

Video Map

In a preferred embodiment, a video map is a SQLite data-
base comprising a plurality of segment definitions each defin-
ing a video segment within a video. A video frame is any
image or partial image in any digital or analog format com-
prising, for example, a frame of video, a video field, and an I,
B, or P frame. A video frame may comprise or be associated
with audio information. A segment definition defines (e.g.,
identifies) abegin frame and an end frame of a segment within
avideo. A video frame or position in a video may be identified
by a variety of means including, for example, time codes in an
HH:MM:SS:FF (Hours, Minutes, Seconds, and Frames) for-
mat, sequential frame integer format FFFFFE, bit positions,
logical positions, physical location identifiers, or any format
that can identify a location or position in a video.

A video map provides the information required by a feature
or range of features that enable the customized playing and
retrieval of content and information from within a video. The
range of feature sets supported by a video map may comprise,
for example, Presentations, Compilations, Subjects, Dilem-
mas, Best Of, Performers, Shopping, Music, Search, Preview,
and Control, as well as many of others. For example, the
Presentation a feature sets enable the user to select among a
“60 Minutes” presentation, a “Custom” presentation that is
responsive to the user’s preferences for the level of explicit-
ness its each of fourteen categories of possibly objectionable
content (e.g. violence), a presentation that focuses on the
action, a presentation from a character’s perspective, and to
play the movie as is. (The feature sets are detailed further
below.)

In the case of a 60 Minutes presentation, the video map
provides a plurality of segment definitions whose total play-
ing time is between 55 and 60 minutes prior to any objection-
able content customization. The segment definitions in a pre-
sentation’s table are associated with an appropriate descriptor
(e.g., 0, 1, 2, etc.) to differentiate those segment definitions
from segment definitions that may correspond to a different
presentation. The descriptors reference a separate table that
associates a descriptor with a presentation name (e.g., 60
Minutes) for display in the UL

The video map further comprises a reference to a visual
depiction that is representative of a corresponding presenta-
tion. A visual depiction is any image or representation in
image form, irrespective of the source, motion, quality, or
relative size. A reference comprises, for example a direction,
pointer, instructions, location to a source within the video,
associated with the video, external to the video, remote to the
video, or unrelated to the video. In a preferred embodiment,
the reference to a visual depletion of a presentation comprises
atimecode to a location within the video from which a depic-
tion of a video frame suggesting the character of the presen-
tation may be extracted. Alternatively, for example, the ref-
erence to a visual depiction comprises a link so an image
available at a website or webpage.

The creation of the information in a video map supporting,
for example, the 60 Minutes presentation may be guided by
written guidelines and data formats (“specifications™) that
facilitate standardizing the methodology implemented in
defining segments and assigning descriptors. Use of the
specifications ensures a consistent quality experience for a
user irrespective of the particular movie. In a preferred
embodiment, the creation of segments definitions for a spe-
cific mature is executed by a trained editor (“mapper”) guided
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by a feature specific specifications to create consistently
elegant definitions of segments for that feature.

A video map, segment information, and/or descriptors may
be provided by a variety of data formats. Means for storing
segment data comprise, for example, a text or flat file, an xml
document, and/or fields and tables in a database. There are
many design choices that are available in drafting of the
specifications’ guidelines and data formats, and the corre-
sponding application and data query routines. For example,
the date for a sixty minute presentation need not be more than
a text file or xml data providing a list of segment definitions.
For example: 00:01:20:17, 00:02:41:14; 00:05:15:21, 00:05:
37:08; 00:05:55:06, 00:06:12:03; . . . In a preferred embodi-
ment, a video map comprises such tables, fields, indexes, and
relational relationships to suit particular data and retrieval
performance objectives.

In a preferred embodiment, the mapping of a video imple-
ments an assembly methodology where the creation of a map
for each of the features is created by one or more of different
group of specialist mappers and quality control personnel.
Advantageously, the eleven feature sets are created by four-
teen departments. The fourteen departments and their pri-
mary feature supported are: SIX and PRE (Presentations);
COM (Compilation); SUB (Subjects); DIL (Dilemma); BES
and CHA (Best Of and Performers); ADS (Shopping); MUS
(Music); ITE, ITM, CLL and SCE (Search); and OBJ (Pre-
view and Control). In addition, video and other information is
obtained by support and other specialized departments and
included in a map.

Mapping of a video need not be the product of one or more
mappers within an organization. The various maps of a movie
may be created by a community supported methodology.
Enhancing the richness of the mapping of segment while
retaining a consistent and efficient coding may be accom-
plished by managing the contributions by a community sup-
ported methodology. The advantage of a community sup-
ported methodology is the potential to maximize the number
movies for which, for example, a presentation is created. In a
community supported methodology, a user with specific
expertise in a motion picture may contribute a presentation.
This contribution may be internally reviewed by a mapper or
qualify control supervisor, and/or be externally reviewed by
the user community. Adherence to the requirements of the
specification and data formats promotes the effectiveness of
the architecture. The online encyclopedia “Wikipedia” pro-
vides an example of one of a number of community supported
methodologies that serve as a production model. User contri-
bution may be encouraged by the dynamics of an economic
model. Additionally or alternatively, a user contribution may
be encouraged and directly compensated by, for example,
monetary payments, or indirectly compensated by, for
example, the issuance of video content access minute credits
in proportion to the value of the amount of the contribution.

FIG. 1is aflow chart of method for creating a video map for
one or atom feature sets. In these embodiments, where a map
creation process comprises the use of specifications, a video
map production methodology comprises steps of drafting a
specification 101 and publishing the specification externally
111, and/or distributing the specification internally 114. If a
user collaborative methodology is implemented 110 alone or
in combination with other methodologies, then it is advanta-
geous to publicly publish the specifications 111. Alterna-
tively, no specification is provided, and the user collaborative
methodology is left to directly or indirectly develop its own
specifications. Alternatively, at cooperation with such col-
laborative methodology, exemplary video maps may be pub-






