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(7) ABSTRACT

Grouping and navigating media files within a playlist on a
computer-readable medium. Software according to the
invention selects one or more media files according to a
grouping criterion to define a group from the media files.
The defined group references the selected media files. The
invention software generates a group header associated with
the group. The group header includes a value identifying the
defined group and a reference to another group to enable
navigation. The invention software stores the selected media
files, the playlist, the defined groups, and the associated
group headers on a computer-readable medium. The inven-
tion software also includes playback software for navigating
and selecting media files via groups within a playlist. In one
embodiment, the invention is operable as part of a com-
pressed media format having a set of small files containing
metadata, menus, and playlists in a compiled binary format
designed for playback on feature-rich personal computer

(51) Int. CL7 oo GO6F 17/00 media players as well as low cost media players.
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NAVIGATING MEDIA CONTENT VIA GROUPS
WITHIN A PLAYLIST

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is based upon a U.S. Provisional
Patent Application entitled “COMPRESSED MEDIA FOR-
MAT SPECIFICATION,” filed Oct. 16, 2002, naming Mer-
cer et al. as inventors. The entirety of such provisional patent
application is incorporated by reference herein.

TECHNICAL FIELD

[0002] The present invention relates to the field of digital
media content. In particular, this invention relates to navi-
gating media content via groups within a playlist.

BACKGROUND OF THE INVENTION

[0003] Due to recent advances in technology, computer
users are now able to enjoy many features that provide an
improved user experience, such as playing various media
and multimedia content on their personal or laptop comput-
ers. For example, most computers today are able to play
compact discs (CDs) so users can listen to their favorite
musical artists while working on their computers. Many
computers are also equipped with digital versatile disc
(DVD) drives enabling users to watch movies.

[0004] Insome multimedia environments, a computer has
access to a computer-readable medium storing compressed
media files such as Moving Picture Experts Group audio
layer-3 (MP3) files and WINDOWS MEDIA technologies
audio (WMA) files. The computer typically organizes the
media files into playlists when the compressed media files
are played on the computer. For example, in the case of
audio media files, the files may be organized by album,
artist, genre, date, or some user specified selection and
ordering. A user easily navigates through this organization
using menus and graphical displays to render the desired
media files. However, the same organization and navigation
are not possible with presently available systems when the
media files are copied to a writeable CD or writeable DVD
and rendered in a portable CD player, car receiver, DVD
player, or any other consumer electronic device. Such
devices typically suffer from a low power processor, limited
memory availability, limited display, and/or limited user
input capabilities. That is, navigation of media files orga-
nized in a directory structure on a removable medium by a
presently available consumer electronic device at most
includes only a flat forward/backward navigation metaphor
through each of the directories. Presently available systems
lack a data structure to represent multiple parallel groupings
of the media files.

[0005] For these reasons, a system for navigating media
content via groups within playlists is desired to address one
or more of these and other disadvantages.

SUMMARY OF THE INVENTION

[0006] The invention includes software for grouping and
navigating media files on a computer-readable medium. In
particular, the invention includes authoring software for use
on a computing device such as a personal computer and
playback software for use on a computing device such as a
consumer electronic device. In one embodiment, the inven-
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tion is operable as part of a compressed media format having
a set of small files containing metadata, menus, and groups
within playlists in a compiled binary format designed for
playback on feature-rich personal computer media players as
well as low cost media players. The format encompasses
audio, still images, and video in various formats. The
playlist is a convenient way to organize groups of audio,
video, and image files. A user creates playlists for different
performers or different kinds of music or videos. The user
can manipulate the created playlists by shuftling or repeating
the playlists.

[0007] With the invention, playlists such as “all songs by
genre” are created automatically and written to a removable
computer-readable medium whenever the user copies music
files to the removable computer-readable medium. Unlike
playlists on the personal computer, which are simple flat lists
of media files, the playlists of the invention include one or
more groups that allow the user to use a simple navigation
metaphor such as ‘Next’ and ‘Previous’ to navigate within
the groups to the desired album, artist, genre, etc. Groups are
stored in an efficient format within playlists and are named
so that the user can see which group is currently playing and
can navigate quickly to another group even in an environ-
ment offering little option for advanced user input, such as
in an automobile. The invention supports audio, video, and
images, supports transitions between images, improves user
navigation, supports repeat count (e.g., kiosk), and supports
parallel playback of files such as images with audio. In
addition, groups can be automatically created by date so
that, for example, the user can skip from one event to the
next within a set of digital photographs using the same easy
navigation metaphor.

[0008] In accordance with one aspect of the invention, a
method groups media files within a playlist. The method
includes selecting one or more media files according to a
grouping criterion to define a group from the media files.
The defined group references each of the selected media
files. The method also generates a group header associated
with the group. The group header includes a value identi-
fying the defined group and a reference to another group to
enable navigation. The method also stores the media files,
the defined group, and the associated group header on a
computer-readable medium.

[0009] In accordance with another aspect of the invention,
one or more computer-readable media in a media authoring
tool have computer-executable components for grouping a
plurality of media files. The components include a playlist
module for selecting one or more media files according to a
grouping criterion to define a group from the media files.
The defined group references each of the selected media
files. The method also includes a population module for
generating a group header associated with the group. The
group header includes a value identifying the defined group
and a reference to another group to enable navigation. The
method includes a writer module for storing the selected
media files, the defined group, and the associated group
header on a computer-readable medium.

[0010] In accordance with yet another aspect of the inven-
tion, a computer-readable medium stores a data structure
representing a group within a playlist. The data structure
includes a playlist group including a group header and group
data. The group header includes a group number field storing
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a value identifying the playlist group. The group header also
includes an offset field storing a reference to another playlist
group. The group data references a group of media files. The
data structure also includes a playlist header including a
playlist summary type field storing a value identifying a type
for the group of media files.

[0011] Inaccordance with still another aspect of the inven-
tion, a media player enables navigation among groups of
media files. The media player includes an input module for
reading a playlist group referencing one or more media files.
The playlist group includes a group header and group data
from a computer-readable medium. The group header
includes a value identifying the playlist group and a refer-
ence to another playlist group. The value corresponds to a
group description associated with the playlist group. The
playlist group also includes an interface module for display-
ing the group description to a user. The playlist group also
includes a selection module for navigating, responsive to
input from the user, to the other playlist group via the
reference.

[0012] Alternatively, the invention may comprise various
other methods and apparatuses.

[0013] Other features will be in part apparent and in part
pointed out hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 is a block diagram illustrating one example
of a suitable media environment in which the invention may
be implemented.

[0015] FIG. 2A is an exemplary block diagram of a
hierarchical directory structure.

[0016] FIG.2B is an exemplary block diagram illustrating
navigation of the flattened directory structure from FIG. 2A
by presently available systems.

[0017] FIG. 3 is an exemplary block diagram illustrating
groups within a playlist.

[0018] FIG. 4 is a flow chart illustrating exemplary opera-
tion of authoring software according to the invention.

[0019] FIG. 5 is another flow chart illustrating exemplary
operation of authoring software according to the invention.

[0020] FIG. 6 is a block diagram illustrating an exemplary
menu structure.
[0021] FIG. 7 is a screen shot of an exemplary user

interface for the authoring software of the invention.

[0022] FIG. 8 is an exemplary block diagram illustrating
the structure of a playlist having one or more groups.

[0023] FIG. 9 is a block diagram illustrating an exemplary
compressed media format for use with the invention soft-
ware.

[0024] FIG. 10 is a block diagram illustrating one
example of a suitable computing system environment in
which the invention may be implemented.

[0025] FIG. 11 is a screen shot of an exemplary user
interface of playback software of the invention illustrating
the media types available for rendering.
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[0026] FIG. 12 is a screen shot of an exemplary user
interface of playback software of the invention illustrating
several audio playlists.

[0027] FIG. 13 is a screen shot of an exemplary user
interface of playback software of the invention illustrating
rendering of an audio playlist where the media content is
grouped by album.

[0028] FIG. 14 is a screen shot of an exemplary user
interface of playback software of the invention illustrating
multimedia playlists.

[0029] FIG. 15 is an exemplary block diagram illustrating
a file system structure for the memory optimizing data.

[0030] FIG. 16 is an exemplary block diagram illustrating
a data structure representing information about all the media
files on a computer-readable medium.

[0031] Corresponding reference characters indicate corre-
sponding parts throughout the drawings.

DETAILED DESCRIPTION OF THE
INVENTION

[0032] The invention includes, but is not limited to,
authoring software and playback software. The authoring
software selects one or more media files according to a
grouping criterion to define a group from the media files.
The defined group references each of the selected media
files. The authoring software generates a group header
associated with the group. The group header includes a value
identifying the defined group and a reference to another
group to enable navigation. The authoring software stores
the selected media files, the defined group, and the associ-
ated group header on a computer-readable medium. The
playback software allows a user to navigate and select media
files via groups within a playlist. In one embodiment, the
invention software is operable as part of a compressed media
format (see FIG. 10) having a set of small files containing
metadata, menus, and playlists in a compiled binary format
designed for playback on feature-rich personal computer
media players as well as low cost media players. For
example, a typical low-end portable CD player might have
as little as one hundred kilobytes of working memory, an
eight-bit central processing unit running at only one mega-
hertz and a very slow CD-drive mechanism with a maximum
seek time of nearly five seconds.

[0033] Media Environment

[0034] Referring now to the drawings, FIG. 1 illustrates
an exemplary multimedia environment in which the inven-
tion can be used. A system 100 has one or more computers
102 coupled to one or more devices providing media con-
tent. For example, the devices may include a CD 104, a
camcorder 106, or a camera 108. The computer 102 accesses
the media content as input and can render or store the media
content as a digital media file to a computer-readable
medium 110 as described with reference to FIG. 4 and FIG.
5 below.

[0035] Inone embodiment, the computer 102 stores media
content on a computer-readable medium 110 for use by a
media player program associated with a consumer electronic
device 112. The consumer electronic device 112 includes
any suitable rendering filter or media player or device that is
configured to render digital media so that the user can
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experience the content that is embodied on the medium 110.
For example, suitable media player applications include a
CD media player and a DVD media player.

[0036] In the invention, the media players, consumer
electronic devices 112, or the like may be organized into
three exemplary levels according to the capabilities of the
media player. Each media player has a media type that
identifies the type of media that the media player is capable
of rendering. For example, the media type (also referred to
as a playlist summary type, a menu summary type, or the
like) includes one or more of the following: audio, video,
and still image. Level 1 media players include audio-only
players such as portable CD players, car receivers, and DVD
players. In addition to Level 1 media players, level 2 media
players include audio and still image capable players includ-
ing portable and set-top DVD players optionally capable of
rendering images with audio simultaneously. Level 3 media
players include level 2 media players and audio, still image,
and video capable players. Exemplary consumer electronic
devices 112 include, but are not limited to, the following: a
portable CD player, an MP3 player, an audio system in an
automobile, a personal digital assistant, a cellular telephone,
or the like.

[0037] A media player according to the invention includes
software allowing navigation among groups of media files.
An exemplary consumer electronic device 112 or media
player includes an input module 114, an interface module
116, and a selection module 118. The input module 114 reads
a playlist group referencing one or more media files. For
example, the media files may be stored on a computer-
readable medium. The playlist group includes a group
header and group data from a computer-readable medium.
The group header includes a value identifying the playlist
group and references to other playlist groups. The value
corresponds to a group description associated with the
playlist group. For example, the group header may include
a memory location offset to a next playlist group, a memory
location offset to a previous playlist group, or a pointer to a
memory location associated with another playlist group. The
interface module 116 displays the group description to a
user. The selection module 118 navigates, responsive to
input from the user, to another playlist group via the refer-
ence in the group header.

[0038] Playlists

[0039] A playlist is a convenient way to organize groups
of audio, video, and image files on a computer-readable
medium. The playlist may include, but is not limited to, one
or more of the following: a media file, a group of audio files,
a group of video files, a group of timed image sequences,
and a group of complex parallel combinations of images
with audio. For example, a user may create playlists for
different performers or different kinds of music or videos.
The user also can manipulate the created playlists by shuf-
fling or repeating the playlists. Such shuffle or random play
options may operate at the group level or at the individual
media file level, which allows, for example, playback of all
songs by a random artist before proceeding to the next
random artist. Playlists allow the user to easily view a listing
of media files to sort, search, and quickly navigate.

[0040] Each playlist includes a flat list of media files and
the playlists may be organized in a hierarchical data struc-
ture such as illustrated in FIG. 2A. In FIG. 2A, a root

Apr. 22, 2004

directory includes playlist A, playlist B, and playlist C.
Playlist C further includes some media files along with
playlist D, playlist E, and playlist F in this example. On a
computer such as a personal computer with sufficient
memory and processor speed, the user can navigate the
hierarchical structure via a sophisticated or rich media
player to easily select the desired playlist and render the
content in the selected playlist via a media player. However,
the computing logic, resources, playlists, and media files
associated with presently available media players and con-
sumer electronic devices such as a CD player or MP3 player
lack the capability to allow a user to perform such direct
navigation and selection. At best, computing logic in an
existing consumer electronic device flattens the hierarchical
structure and allows simple forward/backward navigation
through the entire flattened structure as illustrated in FIG.
2B. In FIG. 2B, the user is able to only step forward or
backward through the entire ordered, flattened structure:
playlist A, playlist B, playlist C, playlist D, playlist E, and
playlist F. The user is unable to navigate among a select
group of playlists in the ordered, flattened structure of some
existing systems or navigate the media files in any other
manner.

[0041] Groups within Playlists

[0042] The invention software creates playlists automati-
cally and writes them to a removable computer-readable
medium in a specific binary format (see below) whenever
the user copies media files to the removable computer-
readable medium 110 for rendering on the consumer elec-
tronic device 112. Software to create compliant computer-
readable media might, for example, create a playlist ‘All
songs grouped by artist’ and another ‘All images grouped by
month taken.” Unlike presently available playlists, which are
simple flat lists of media files, the playlists of the invention
include one or more groups (e.g., album, artist, genre, or
date) that allow the user to use a simple navigation metaphor
such as ‘Next’ and ‘Previous’ to navigate to the desired
group within the playlist. This type of navigation according
to the invention is possible on a computer as well as on a
consumer electronic device with limited resources such as a
small display, a television screen, or a remote infrared (IR)
keypad.

[0043] As illustrated in FIG. 3, groups within a playlist
302 allow a simple ‘next group’/‘previous group’ capability
to skip album-by-album, artist-by-artist, genre-by-genre,
film-roll-by-film-roll, directory-by-directory or any other
logical grouping of media files to select and render the
desired set of media files. In FIG. 3, the user can navigate
sequentially forward and backward among Group 1, Group
2, and Group 3 in the playlist 302.

[0044] In a car audio example, the user can navigate the
media content via groups within playlists (e.g., the user
simply presses ‘Next Group’ and sees the name of the group
now playing) with minimal effort and distraction. In one
embodiment, a ‘Next Group’ and a ‘Previous Group’ button
provide this capability (possibly overloading the ‘Next
Chapter’ and ‘Previous Chapter’ buttons on a DVD remote
control or the ‘Next Track’ and ‘Previous Track’ buttons on
a CD player). Some advanced media players (e.g., one with
aremote IR keypad and a connected TV display) might even
provide a drop-down, or other style of menu for group
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selection within a playlist allowing users to get quickly to a
specific group without having to step through them sequen-
tially.

[0045] The computer-readable medium 110 stores groups
in an efficient format within playlists (e.g., playlist 302). The
groups are named so that the user can see which group is
currently playing. Each group has a name that will typically
be displayed while that group is playing (although in the
case of video or image files it might not be displayed or it
might be displayed for only a few seconds after skipping).

[0046] Each media type (audio, images, video) stored in a
playlist may be grouped. In one embodiment, grouping
information is stored in a header with one or more actual
group lists (audio, images, video, and parallel type). The
offsets to next and previous group fields allow media players
to navigate quickly to the next or previous group in the
playlist. In another embodiment, pointers or other links to
the next and previous groups replace the offsets. A group
number is a reference in a separate name table so that the
media player can display the name of the group currently
playing. Group numbers may be reused in order to conserve
name space (e.g. if Group 345 was ‘June 2002’ then ‘345’
could be used in an image playlist and in a video playlist to
represent all the images or video captured during June
2002). The group number in the playlist file is unique for all
groups. The Text name may be reused because there unique-
ness is not required. The actual files may be represented in
any number of groups in any number of different ways.

[0047] Authoring Software

[0048] As illustrated in FIG. 4, exemplary authoring soft-
ware, a creation application program, or the like groups one
or more input media files. Proceeding from 402, for each
input media file, the authoring software determines at 404 if
the input media file includes audio data, video data, image
data, or a playlist. If the input media file includes such data,
then metadata is obtained from the input media file for use
in defining groups at 406. If there are no more files on the
input medium, as determined at 402, the authoring software
selects one or more media files from the input media files
according to a grouping criterion to define a group at 408.
The defined group references the selected media files. The
references include, but are not limited to, a memory location
offset to the selected media files a pointer to a playlist
referencing the selected media files, or a pointer to the
selected media files. At 410, the authoring software gener-
ates a group header associated with the group. The group
header includes a value identifying the defined group and
references to the preceding and following group to enable
navigation between the groups. At 412, the authoring soft-
ware also stores the selected media files, the defined group,
and the associated group header on a computer-readable
medium. For example, the authoring software may include,
or interface with, software to burn a CD.

[0049] In a media authoring tool according to the inven-
tion, one or more computer-readable media have computer-
executable components for grouping media files as
described herein and illustrated in FIG. 4. The media files
include, but are not limited to, one or more of the following:
an audio file, a video file, and a still image file. The
components include a playlist module for selecting the
media files according to a grouping criterion to define a
group from the input media files. In one embodiment, the
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playlist module is responsive to input from a user. For
example, the user may specify the grouping criterion to
select the media files according to artist, genre, album, date,
directory name, or other criteria including user-defined
groupings of the media files. The components also include a
population module for generating a group header associated
with the group. The group header references another group.
For example, the group header may include a memory
location offset, pointer, or other reference to a next group
and/or a previous group. The components also include a
writer module for storing the selected media files, the
defined group, and the associated group header on a com-
puter-readable medium. In one embodiment, the compo-
nents also include an input module for parsing the input
media files to determine a playlist summary type associated
with each of the media files. The playlist summary type
identifies each of the parsed media files as comprising audio
data, video data, or image data. The input module also reads
an input playlist to define a group from the read playlist.

[0050] In one embodiment, the authoring software for
creating groups within playlists and storing the groups on a
computer-readable medium executes automatically when-
ever the selection of files to be written to a computer-
readable medium includes primarily audio, video or still
images. In addition, the authoring software executes when-
ever the application program detects an existing set of
groups within playlists already on the medium. The author-
ing software also executes whenever the user attempts to
write media files to the medium. The selected media files
may be organized according to an existing structure.

[0051] As illustrated in FIG. 5, the authoring software
analyzes all the media files that the user has selected to write
to the medium to construct playlists to give the user a rich
experience when the media files are rendered by a compliant
media player. The authoring software parses a metadata
header for every selected media file and playlist and stores
the parsed information in memory. After reading in existing
metadata on disk (if present) at 502, the authoring software
builds a number remapping table at 504, tracks thumbnails
and playlists at 506, creates a directory table at 508, and
otherwise obtains metadata from all analyzed media files at
510. Proceeding to 512, any files that do not meet certain
criteria (see below) during this process will be converted,
rejected, and/or filtered out from the list and removed from
the memory copy of any playlists in which they occur.
Playlists are checked to ensure all the files they contain are
present within the list of files to be written to the medium.
Files not present are purged from the playlists. Any playlists
that are empty as a result of these purge operations are then
removed. A list of all the files removed in this way will be
created and a warning issued to the user.

[0052] In one embodiment, the authoring software rejects
various files that do not meet one or more of the following
criteria: audio is less than 64 kbps, audio is more than 160
kbps, audio uses an unknown compressor-decompressor,
MP3 file is outside allowed specification, image is not a
Joint Photographic Experts Groups (JPEG) file, video frame
size is larger than 720x576, interlaced video is not 480 or
576 lines, video frame rate is greater than 30 frames per
second, horizontal frame size is not an allowed value, pixel
aspect ratio is outside allowed range, and video bit rate is
more than 1.9 Mbps. The authoring software may list the
rejected files, or may group the rejected files as ‘Audio’,
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‘Images’, ‘Video’, ‘Playlists’ with a number representing the
number of rejected files for the group (e.g., ‘Audio files
(5)’). The user examines the list by expanding and collaps-
ing sections. As the user selects each file name, the user
interface explains why the file has been disallowed.

[0053] Referring further to FIG. 5, the authoring software
proceeds to 514 and 516 for creating playlists, groups within
the playlists, and menus based on the parsed, stored infor-
mation. In particular, the authoring software creates a default
set of automatic playlists, and converts any input (or
manual) playlists including any M3U, ASX or WPL playlist
files. Menus are built at 518, thumbnails are generated at
520, and all the necessary information is stored to the
computer-readable medium at 522. The following sections
describe an exemplary implementation of the playlist and
menu creation operations.

[0054] Playlist and Menu Creation

[0055] This section describes an exemplary method per-
formed by the authoring software to create playlists from the
selected media files and organize the playlists in a hierar-
chical structure. Operation of the method is based on the
type and existing organization of the selected media files. If
the selected media files are in a single layer of directories,
the authoring software creates a playlist such as ‘All media
files by directory’ in which the media files are grouped by
directory name in alphabetical order by file names. If two
layers of directories are present and the average top level
directory contains less than one and a half subdirectories and
more than seventy-five percent of the second level directo-
ries contains between five and twenty-five audio files (e.g.,
a typical artist-album structure with only a few albums for
each artist), the authoring software creates a playlist ‘All
media files by directory’ in which the media files are
grouped by <directory name 1+‘-’ directory name 2> in
<directory name 1> then <directory name 2> in alphabetical
order.

[0056] If more than two layers of directories are present or
the two layers are too ‘leafy’ (e.g., contain too many
subdirectories per directory) to readily flatten the hierarchy,
then the authoring software creates a playlist ‘ All media files
by directory’ in which the media files are grouped by
<lowest directory name> in the order the directories are
found in the file system as the file system is traversed
breadth first (not in alphabetical order). If there are any
non-null playlist files present, the authoring software creates
a playlist for each playlist present. Such playlists are stored
under a ‘Playlists’ menu if there are more than five such
playlists. If there are between two and six playlists present,
the authoring software creates all remaining menus under a
menu item entitled ‘Other’

[0057] Playlists for Audio Media Files

[0058] The authoring software creates a hierarchical menu
structure for organizing the created playlists. In an exem-
plary embodiment with audio media files, the authoring
software creates groups and corresponding menus according
to artist, composer, album, artist and album, genre, year, and
directory (e.g., corresponding to the existing structure of the
selected media files).

[0059] At the root of the hierarchical menu structure, a
menu entitled ‘ Artists’ has a submenu entitled ‘All songs by
artist’” in which the media files are grouped by artist in
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alphabetical order. The authoring software creates a sub-
menu for each artist in which the media files associated with
the artist are grouped by album in alphabetical order or
according to a release date for the album. If composer
information is available for some of the selected media files
(e.g., greater than twenty-five percent), the authoring soft-
ware creates a menu ‘Composer’ at the root with a submenu
entitled ¢ All songs by composer’ in which the media files are
grouped by composer in alphabetical order. The authoring
software creates a submenu for each composer in which the
media files associated with the composer are grouped by
album in alphabetical order or according to a release date for
the album. Media files without composer information are
omitted.

[0060] The authoring software also creates a menu
‘Albums’ at the root with a submenu entitled ‘All songs by
album’ in which the media files are grouped by album in
alphabetical order or according to a release date for the
album. The authoring software further creates a menu ‘Art-
ist-Album’ at the root in which the media files are grouped
according to artist-album pair (i.e., a single group is created
for each artist-album pairing). The authoring software also
creates a menu ‘Genres’ with a submenu ‘All songs by
genre’ in which the media files are grouped by genre in
alphabetical order (i.e., a single group is created for each
genre). A menu ‘Year’ includes, but is not limited to, the
submenus ‘All songs by decade,’‘All songs by year,” and
‘Directories.” The submenu All songs by decade’ includes
media files grouped by decade in ascending order (e.g., one
group for each decade) with ‘No year’ songs grouped at the
end of the groups or omitted. The submenu ‘All songs by
year’ includes media files grouped by year in ascending
order (e.g., one group for each year) with ‘No year’ songs
grouped at the end of the groups or omitted. The submenu
‘Directories’ has groups that parallel an existing directory
structure of the selected media files. That is, the submenu
‘Directories’has one group for each directory (e.g. “Party
Favorites”, “Driving music”).

[0061] Those skilled in the art will appreciate that the
playlists and hierarchical structures described herein are
merely exemplary. It is contemplated by the inventors that
the invention includes other playlists, hierarchical struc-
tures, and the like, including any combination of audio data,
video data, or still image data.

[0062] Playlists for Image Media Files

[0063] If the selected media files include still image, the
authoring software creates a menu ‘All pictures’ at the root
including every selected image for display (e.g., with a
default duration of five seconds). In one embodiment, the
duration can be changed via an advanced options dialog in
a user interface associated with the authoring software. In
addition, the authoring software examines the co-incidence
of the selected images and selected music files in existing
directories. If all of the directories that have images (e.g.,
larger than 200x200 pixels) also have music, the authoring
software creates a playlist entitled “All pictures with all
songs (endless)” arranged by directory so that each directory
plays with the accompanying music. In one embodiment, the
display time for each image equals the sum of the song
lengths in the directory divided by the number of images.
For example, each image may be displayed for a minimum
of five seconds and a maximum of thirty seconds. The
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maximum and minimum settings are user adjustable in an
advanced options dialog. Some images may not be displayed
using this technique if the music in a directory is too short
for all the images that are in the directory.

[0064] Alternatively, the playlists “All pictures with all
songs (endless)” includes all songs playing in parallel with
all the images. In one embodiment, the display time for each
image equals the sum of the lengths of all the songs in the
selected media files divided by the number of images. For
example, each image is displayed for a minimum of five
seconds and a maximum of thirty seconds. The maximum
and minimum settings are user adjustable in an advanced
options dialog. The image sequence is repeated as necessary
to match the length of music or the music is repeated in the
playlist to ensure there is enough music to match the total
image length. Images are grouped, for example, by lowest
directory name.

[0065] Playlists for Video Media Files

[0066] 1If the selected media files include video, the author-
ing software creates a menu ‘Video’ at the root of the
hierarchical structure. The menu includes a playlist for each
video file as well as a playlist for all video files entitled ‘Play
all videos’ with video files concatenated in alphanumeric
sequence. The authoring software also groups the video
media files according to user input, as described in the
following section.

[0067] Manual Adjustments to Automatic Playlists

[0068] The user may choose to adjust the hierarchical
structure and/or default playlists. The user interface associ-
ated with the authoring software displays a diagram of the
hierarchical structure and playlists with all options pre-
checked for inclusion on the computer-readable medium.
For example, the menu/playlist structure is displayed as a
scrolling tree-view with checkboxes next to each menu or
playlist item. Clearing a check box eliminates that entire
branch of the tree (although the state of the items below it
is preserved in case the user reinstates it).

[0069] The user interface associated with the authoring
software may implement various or disable various features.
For example, promote and demote buttons may not be
selectable (e.g., grayed-out) if the currently selected item
cannot be promoted or demoted. No choice is given to the
user where to demote an item, it automatically goes under
the correct heading, adding that heading if necessary. For
example, if there are three video files in the top-level menu
and no ‘Video’ menu entry, the first demotion will create a
heading ‘Other video’, the second demotion will add to that,
the third demotion will rename the heading to ‘Video.” No
option is given to change the order of the menus or playlists
or to change their names. All names are derived from
metadata in files or are automatically generated names like
‘Other video.” When an individual playlist is promoted to the
same level as its containing category the containing category
changes name to ‘Other . . . ’ (e.g. ‘Other video’).

[0070] Other options for the user interface associated with
the authoring software include, but are not limited to,
adjusting a ‘Minimum image duration,” a ‘Default image
duration,” a ‘Maximum image duration,” and a ‘Repeat
forever (kiosk mode).” The ‘Minimum image duration’
option allows the user to change the minimum duration for
images (the default is, for example, five seconds). The
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minimum duration is used with the maximum when creating
parallel image and audio playlists. The ‘Default image
duration’ option allows the user to change the default
duration for images. The default duration is used for images
playing as part of an image sequence. The ‘Maximum image
duration’ option allows the user to change the maximum
duration for images. This option is used when images and
audio are presented together. The ‘Repeat forever (kiosk
mode)’ option causes the repeat count field for each playlist
to be set to zero. If this option is not checked, the repeat
count is set to ‘1° for each playlist. In one embodiment, the
user may be given options to merge playlists or perform
more advanced editing of the menu names and menu struc-
tures created automatically. Users can also create playlist
files prior to executing the authoring software. Those skilled
in the art will note that the authoring software may include
more or less functionality than described herein and still be
within the scope of the invention.

[0071] After any manual adjustments have been made to
the hierarchical structure and/or the default playlists, a menu
structure exists such as illustrated in the exemplary menu
structure of FIG. 6. In one embodiment, the authoring
software includes a menu simplifier that traverses the cre-
ated menu structure searching for menus that have only one
child. The menu simplifier removes any such menus and
promotes the only child in the hierarchy to take the place of
the removed menu. In this fashion, the menu simplifier
reduces the complexity of the menu structure to simplify
navigation by the user.

[0072] The authoring software writes a setup file (e.g., in
extensible markup language) to the computer-readable
medium recording both the default settings and any manual
settings of the user. If the user later adds more media files to
the same medium (e.g., a re-writeable medium), the author-
ing software examines the setup file to identify and apply
those same settings. For example, if the user deletes all of
the default playlists and selects only an ‘ All songs by lowest
directory name’ option, then such option will be the default
for that computer-readable medium each time the user
attempts to add media files to the medium. The authoring
software identifies such customized options for the specific
medium to the user.

[0073] FIG. 7 is a screen shot of an exemplary user
interface for the authoring software of the invention.

[0074] Data Structure for Playlists and Groups within
Playlists

[0075] Those skilled in the art will note that there are
many data structures suitable for the hierarchical structure,
playlists, and groups within the playlists according to the
invention. The following description is merely one example
of the data structures, fields, and values that could be used
to implement the invention software.

[0076] A computer-readable medium stores a data struc-
ture representing a group within a playlist. The data structure
includes, but is not limited to, a playlist group and a playlist
header. The playlist group includes a group header and
group data. The group header includes a group number field
storing a value identifying the playlist group. The group
number field stores a value corresponding to a group
description for the playlist group. The group header further
includes an offset field storing a reference to another playlist
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group. In one embodiment, the offset field stores a memory
location offset to a next playlist group, a memory location
offset to a previous playlist group, and/or a pointer to a
memory location associated with another group. The group
header further includes a playlist group type field storing a
value identifying a data type for the group of media files.
The data type includes, but is not limited to, one of the
following: audio, video, timed image, and parallel image
audio. The group data references a group of media files, and
includes a starting point field and an ending point field. The
starting point field stores a value representing a starting
point of playback. The point field stores a value representing
an ending point of playback. The playlist header includes a
playlist summary type field storing a value identifying a type
for the group of media files. The type comprises audio,
video, or image.

[0077] In the embodiment of FIG. 8, each playlist is
represented as a unique file having a name of the format
“nnnnnnnn. HMT,” where nnnnnnnn is a hexadecimal num-
ber that represents a Playlist File ID in CONTENTS.HMT
(see Appendix A). For example, the Playlist File IDs may be
a sequential list of hexadecimal numbers (i.e., 00000001,
00000002, etc.). The playlist files are created in a subdirec-
tory of the root such as \HIGHMAT\PLAYLIST. There
could be, for example, four different types of playlist groups:
Audio (A), Video (V), Timed Image (TI), and Parallel Image
Audio (PIA). The specific structure of each group in this
embodiment is outlined below.

[0078] The playlist file includes a playlist header 802 (see
Table 1) followed by one or more playlist groups 804 (see
Table 2) such as Playlist Group #1 and Playlist Group #2.
Each playlist group 804 includes, but is not limited to, a
group header 806 and playlist group file data 808. The file
is written such that there are no gaps between the data
structures in the file.

TABLE 1

Playlist Header

Offset Length Field Name

0 8 Identifier

8 2 Version
10 1 Playlist Summary Type

(Audio, Image, Video)
11 1 Repeat Count
12 4 Thumbnail ID
16 4 Number of Groups
20 2 Special Flags
[0079]
TABLE 2

One or More Groups

4 Offset of next Group (0 if last group)
4 Offset of previous Group (0 if first group)
4 Group Number
1 Type of Playlist Group (A, V, TI, PIA)
1 Reserved
Variable Group data

[0080] The Identifier field in the Playlist Header stores an
eight byte entry containing “PLISTHMT” in ASCII. The
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Version field stores a two byte entry representing the version
of the compressed media format specification used to author
this file. For example version 1.20 would be stored as 0x78
(120 decimal). The Playlist Summary Type field is a one
byte entry summarizing the types of all the individual
playlists entries contained within it. The summary type is
created by logically OR’ing the values in the following table
together.

TABLE 3

Playlist Summary Type

Playlist Type Value

00000000, INVALID

00000001, AUDIO FILES ARE
PRESENT

00000010y, VIDEO FILES ARE
PRESENT

00000100y, IMAGE FILES ARE
PRESENT

All other values Reserved

[0081] The Playlist Summary Type allows players to filter
the list of playlists to show only the playlists that they can
play, e.g. an audio-only player can exclude all playlists that
contain images or video. The Repeat Count field is a one
byte entry representing the number of times to repeat the
playback of this playlist. If this playlist is invoked with a
starting point, then each repetition finishes with the file
immediately preceding the starting point. A value of zero
indicates an infinite repeat count. For example, given three
groups Group A, Group B and Group C and a Repeat Count
of two, the playback order is A, B, C, A, B, and C. For the
same three groups with a Starting Group Index of two, the
playback order is B, C, A, B, C, and A.

[0082] The Thumbnail ID field is a four byte entry repre-
senting the index of the Thumbnail for this playlist in
CONTENTS.HMT. If there is no thumbnail for this playlist,
then the value is zero. The Number of Groups field is a four
byte entry representing the count of Playlist Groups. The
Special Flags field is a two byte entry reserved for future use.
The Offset of Next Group is a four byte entry representing
the offset from the beginning of nnnnnnnn. HMT to the next
playlist group. This entry is zero if it is the last group. The
Offset of Previous Group field is a four byte entry repre-
senting the offset from the beginning of nnnnnnnn HMT to
the previous playlist group. This entry is zero if it is the first
playlist group. The Group Number field is a four byte entry
representing the number of this group. The group number
can be used to lookup the group name in TEXT.HMT. Group
numbers are sequential starting at 1 and are unique for all
groups in all playlists. The Type of Playlist Group field is a
one byte entry representing the Playlist type defined in the
following table.

TABLE 4

Playlist Group Type

Playlist Type Value

0 Audio (A)

1 Video (V)

2 Timed Image (TT)
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TABLE 4-continued

Playlist Group Type

Playlist Type Value
3 Parallel Image Audio (PIA)
4-255 Reserved

[0083] The format of the group data for each of these
playlist group types is defined in the following sections.
Media players not capable of playing types 3 and 4 never-
theless give a good experience when presented with such
playlist entries. A PIA sequence is rendere as a Timed Image
sequence (ignoring the audio). The Reserved field is a one
byte entry reserved for future use. The Group data field
represents the place in the format of the actual playlist group
data. The format of each playlist group is defined below.

[0084] Audio Playlist Group

[0085] The following table lists the fields for the Audio
Playlist Group.

TABLE 5

Audio Playlist Group (A)

Offset Length Field Name

0 4 Number of Audio Files

4 4 Audio File ID 1

8 4 Starting Point of Audio 1
12 4 Ending Point of Audio 1
16 8 Starting Offset Audio 1
24 8 Ending Offset Audio 1

4+28*(n-1) 4 Audio File ID n

8+28*(n-1) 4 Starting Point of Audio n
12+28*(n-1) 4 Ending Point of Audio n

16 +28 * (n - 1)
24+28* (0 -1)

Starting Offset Audio n
Ending Offset Audio n

[0086] The Number of Audio Files field is a four byte
entry representing the number of Audio file ID’s that are
listed in this group. There is an Audio File ID field (a four
byte entry) for each Audio file in this group. The value is the
index of the Audio file in CONTESTHMT. There is a
Starting point of Audio field (a four byte entry) for each
Audio file in this group. The value is the offset in millisec-
onds to the starting point of playback. There is an Ending
point of Audio field (a four byte entry) for each Audio file
in this group. The value is the offset in milliseconds to the
ending point of playback. A value of zero indicates play to
the end of the file. The player recognizes the case where two
sequential files have the same File ID and the Ending point
of the first file and the starting point of the next file are equal.
Playback should continue uninterrupted.

[0087] In another embodiment, the Audio Playlist Group
in Table 5 includes only the following files: Number of
Audio Files and Audio File ID 1 through Audio File ID n.
The starting and ending points of audio and offsets for each
audio file in the group are omitted.

Apr. 22, 2004

[0088] Video Playlist Group

[0089] The following table lists the fields for the Video
Playlist Group.

TABLE 6

Video Playlist Group (V)

Offset Length Field Name
0 4 Number of Video Files
4 4 Video File ID 1
8 4 Starting Point of Video 1
12 4 Ending Point of Video 1
4+412*n-1) 4 Video File ID n
8+12* (n-1) 4 Starting Point of Video n
12+12*(n-1) 4 Ending Point of Video n

[0090] Players may automatically resize the video to fill
the display. The Number of Video Files field is a four byte
entry representing the number of Video file ID’s that are
listed in this Video Playlist Group. There is a Video File ID
field (a four byte entry) for each Video file in this group. The
value is the index of the Video file in CONTENTS.HMT.
There is a Starting point of Video field (a four byte entry) for
each Video file in this group. The value is the offset in
milliseconds to the starting point of playback. There is an
Ending point of Video field (a four byte entry) for each
Video file in this group. The value is the offset in millisec-
onds to the ending point of playback. A value of zero
indicates play to the end of the file. The player recognizes
the case where two sequential files have the same File ID
and the Ending point of the first file and the starting point of
the next file are equal, then playback should continue
uninterrupted.

[0091] Timed Image Group

[0092] The following table lists the fields for the Timed
Image Group.

TABLE 7

Timed Image Group (TT)

Offset Length Field Name
0 4 Number of Image Files
4 2 Initial Transition
6 2 Final Transition
8 4 Image File ID 1
12 4 Duration 1
16 2 Transition 1
8+10* n-1) 4 Image File ID n

IS

Duration n
Transition n

12 +10 % (0 - 1)
16 +10 * (n = 1)

[

[0093] The Number of Image Files field is a four byte
entry representing the number of Image file ID’s that are
listed in this group. The Initial Transition field is a two byte
entry defining the initial transition to be used to display the
first image in the playlist. Exemplary allowed value include
CUT and FADE IN. The Final Transition field is a two byte
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entry defining the final transition to be used to end the
display the last image in the playlist. Exemplary allowed
values include CUT and FADE OUT. There is an Image File
field (a four byte entry) for each Image file in this group. The
value is the index of the Image file in CONTENTS.HMT.
The Duration field is a four byte entry representing the
duration to display the image in milliseconds; a value of zero
represents infinity. The minimum image duration in a Timed
Image Playlist Group is five seconds. The Transition field is
a two byte entry defining the type of transition to use when
the player charges to the next image. A value of zero is
defined as CUT, but other values are available in other
embodiments. The list of transitions is defined in the fol-
lowing table.

TABLE 8

Transition Type

Type of Entry Value

cuT

FADE IN/FADE OUT

DISSOLVE

WIPE FROM TOP

WIPE FROM BOTTOM

WIPE FROM LEFT

WIPE FROM RIGHT

WIPE DIAGONAL LEFT
8 WIPE DIAGONAL RIGHT

9-65,535 RESERVED

~ o W= O

[0094] The duration of the transition is manufacturer
defined. The transition duration does affect the image dura-
tion defined above. For example, a transition of two seconds
duration between images of durations twenty and thirty
seconds respectively would result in nineteen seconds of the
first image followed by two seconds of transition between
the images followed by twenty-nine seconds of the second
image.

[0095] Parallel Image Audio Playlist Group

[0096] When implementing the next/previous playlist item
function, players step through the Timed Image Playlist
Group. The player synchronizes the audio to the next/
previous image. The following table lists the fields in the
parallel image audio playlist group.

TABLE 9

Parallel Image Audio Playlist Group (PIA)

Length Field Name

4 Offset of Audio Playlist Group
Variable Timed Image Playlist Group (TI)
Variable Audio Playlist Group (A)

[0097] The Offset of Audio Playlist Group field is a four
byte entry representing the offset from the beginning of
nnnnnnnn. HMT to the Audio playlist group inside the PIA
entry. The Timed Image Playlist Group field identifies the
Timed Image group (see below). The Audio Playlist Entry
field identifies the Audio Playlist group (see below).

[0098] Exemplary Operating Environment

[0099] Referring now to FIG. 9, the invention is operable
as part of an exemplary compressed media format 902
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having a set of small files containing metadata, menus, and
playlists in a compiled binary format designed for playback
on feature-rich PC media players as well as low cost media
players. See APPENDIX A for an example of accelerator
files for use as part of a compressed media format. The
exemplary compressed media format 902 of the invention
encompasses audio, still images, and video media files in
various formats. The compressed media format 902 defines
a logical format for organizing compressed media files 904
in a file system 906 on computer-readable media 908 such
as optical discs (e.g., CD-ROM, CD-R, CD-RW, DVD-
RAM, DVD-R, DVD-RW, DVD+RW, DVD+R, DVD-
ROM), flash memory (e.g., COMPACTFLASH brand,
secure digital, MEMORY STICK brand), magnetic media
(e.g., hard disks), and the like.

[0100] FIG. 10 shows one example of a general purpose
computing device in the form of a computer 130. In one
embodiment of the invention, a computer such as the com-
puter 130 is suitable for use in the other figures illustrated
and described herein. Computer 130 has one or more pro-
cessors or processing units 132 and a system memory 134.
In the illustrated embodiment, a system bus 136 couples
various system components including the system memory
134 to the processors 132. The bus 136 represents one or
more of any of several types of bus structures, including a
memory bus or memory controller, a peripheral bus, an
accelerated graphics port, and a processor or local bus using
any of a variety of bus architectures. By way of example,
and not limitation, such architectures include Industry Stan-
dard Architecture (ISA) bus, Micro Channel Architecture
(MCA) bus, Enhanced ISA (EISA) bus, Video Electronics
Standards Association (VESA) local bus, and Peripheral
Component Interconnect (PCI) bus also known as Mezza-
nine bus.

[0101] The computer 130 typically has at least some form
of computer readable media. Computer readable media,
which include both volatile and nonvolatile media, remov-
able and non-removable media, may be any available
medium that can be accessed by computer 130. By way of
example and not limitation, computer readable media com-
prise computer storage media and communication media.
Computer storage media include volatile and nonvolatile,
removable and non-removable media implemented in any
method or technology for storage of information such as
computer readable instructions, data structures, program
modules or other data. For example, computer storage media
include RAM, ROM, EEPROM, flash memory or other
memory technology, CD-ROM, digital versatile discs
(DVD) or other optical disc storage, magnetic cassettes,
magnetic tape, magnetic disk storage or other magnetic
storage devices, or any other medium that can be used to
store the desired information and that can accessed by
computer 130. Communication media typically embody
computer readable instructions, data structures, program
modules, or other data in a modulated data signal such as a
carrier wave or other transport mechanism and include any
information delivery media. Those skilled in the art are
familiar with the modulated data signal, which has one or
more of its characteristics set or changed in such a manner
as to encode information in the signal. Wired media, such as
a wired network or direct-wired connection, and wireless
media, such as acoustic, RF, infrared, and other wireless
media, are examples of communication media. Combina-
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tions of the any of the above are also included within the
scope of computer readable media.

[0102] The system memory 134 includes computer stor-
age media in the form of removable and/or non-removable,
volatile and/or nonvolatile memory. In the illustrated
embodiment, system memory 134 includes read only
memory (ROM) 138 and random access memory (RAM)
140. A basic input/output system 142 (BIOS), containing the
basic routines that help to transfer information between
elements within computer 130, such as during start-up, is
typically stored in ROM 138. RAM 140 typically contains
data and/or program modules that are immediately acces-
sible to and/or presently being operated on by processing
unit 132. By way of example, and not limitation, FIG. 10
illustrates operating system 144, application programs 146,
other program modules 148, and program data 150.

[0103] The computer 130 may also include other remov-
able/non-removable, volatile/nonvolatile computer storage
media. For example, FIG. 10 illustrates a hard disk drive
154 that reads from or writes to non-removable, nonvolatile
magnetic media. FIG. 10 also shows a magnetic disk drive
156 that reads from or writes to a removable, nonvolatile
magnetic disk 158, and an optical disc drive 160 that reads
from or writes to a removable, nonvolatile optical disc 162
such as a CD-ROM or other optical media. Other removable/
non-removable, volatile/nonvolatile computer storage media
that can be used in the exemplary operating environment
include, but are not limited to, magnetic tape cassettes, flash
memory cards, digital versatile discs, digital video tape,
solid state RAM, solid state ROM, and the like. The hard
disk drive 144, and magnetic disk drive 156 and optical disc
drive 160 are typically connected to the system bus 136 by
a non-volatile memory interface, such as interface 166.

[0104] The drives or other mass storage devices and their
associated computer storage media discussed above and
illustrated in FIG. 10, provide storage of computer readable
instructions, data structures, program modules and other
data for the computer 130. In FIG. 10, for example, hard
disk drive 154 is illustrated as storing operating system 170,
application programs 172, other program modules 174, and
program data 176. Note that these components can either be
the same as or different from operating system 144, appli-
cation programs 146, other program modules 148, and
program data 150. Operating system 170, application pro-
grams 172, other program modules 174, and program data
176 are given different numbers here to illustrate that, at a
minimum, they are different copies.

[0105] A user may enter commands and information into
computer 130 through input devices or user interface selec-
tion devices such as a keyboard 180 and a pointing device
182 (e.g., a mouse, trackball, pen, or touch pad). Other input
devices (not shown) may include a microphone, joystick,
game pad, satellite dish, scanner, or the like. These and other
input devices are connected to processing unit 132 through
a user input interface 184 that is coupled to system bus 136,
but may be connected by other interface and bus structures,
such as a parallel port, game port, or a Universal Serial Bus
(USB). A monitor 188 or other type of display device is also
connected to system bus 136 via an interface, such as a video
interface 190. In addition to the monitor 188, computers
often include other peripheral output devices (not shown)
such as a printer and speakers, which may be connected
through an output peripheral interface (not shown).
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[0106] The computer 130 may operate in a networked
environment using logical connections to one or more
remote computers, such as a remote computer 194. The
remote computer 194 may be a personal computer, a server,
a router, a network PC, a peer device or other common
network node, and typically includes many or all of the
elements described above relative to computer 130. The
logical connections depicted in FIG. 10 include a local area
network (LAN) 196 and a wide area network (WAN) 198,
but may also include other networks. Such networking
environments are commonplace in offices, enterprise-wide
computer networks, intranets, and global computer networks
(e.g., the Internet).

[0107] When used in a local area networking environment,
computer 130 is connected to the LAN 196 through a
network interface or adapter 186. When used in a wide area
networking environment, computer 130 typically includes a
modem 178 or other means for establishing communications
over the WAN 198, such as the Internet. The modem 178,
which may be internal or external, is connected to system
bus 136 via the user input interface 194, or other appropriate
mechanism. In a networked environment, program modules
depicted relative to computer 130, or portions thereof, may
be stored in a remote memory storage device (not shown).
By way of example, and not limitation, FIG. 10 illustrates
remote application programs 192 as residing on the memory
device. It will be appreciated that the network connections
shown are exemplary and other means of establishing a
communications link between the computers may be used.

[0108] Generally, the data processors of computer 130 are
programmed by means of instructions stored at different
times in the various computer-readable storage media of the
computer. Programs and operating systems are typically
distributed, for example, on floppy disks or CD-ROMs.
From there, they are installed or loaded into the secondary
memory of a computer. At execution, they are loaded at least
partially into the computer’s primary electronic memory.
The invention described herein includes these and other
various types of computer-readable storage media when
such media contain instructions or programs for implement-
ing the steps described below in conjunction with a micro-
processor or other data processor. The invention also
includes the computer itself when programmed according to
the methods and techniques described herein.

[0109] For purposes of illustration, programs and other
executable program components, such as the operating sys-
tem, are illustrated herein as discrete blocks. It is recognized,
however, that such programs and components reside at
various times in different storage components of the com-
puter, and are executed by the data processor(s) of the
computer.

[0110] Although described in connection with an exem-
plary computing system environment, including computer
130, the invention is operational with numerous other gen-
eral purpose or special purpose computing system environ-
ments or configurations. The computing system environ-
ment is not intended to suggest any limitation as to the scope
of use or functionality of the invention. Moreover, the
computing system environment should not be interpreted as
having any dependency or requirement relating to any one or
combination of components illustrated in the exemplary
operating environment. Examples of well known computing
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systems, environments, and/or configurations that may be
suitable for use with the invention include, but are not
limited to, personal computers, server computers, hand-held
or laptop devices, multiprocessor systems, microprocessor-
based systems, set top boxes, programmable consumer elec-
tronics, network PCs, minicomputers, mainframe comput-
ers, distributed computing environments that include any of
the above systems or devices, and the like.

[0111] The invention may be described in the general
context of computer-executable instructions, such as pro-
gram modules, executed by one or more computers or other
devices. Generally, program modules include, but are not
limited to, routines, programs, objects, components, and
data structures that perform particular tasks or implement
particular abstract data types. The invention may also be
practiced in distributed computing environments where
tasks are performed by remote processing devices that are
linked through a communications network. In a distributed
computing environment, program modules may be located
in both local and remote computer storage media including
memory storage devices.

[0112] In operation, computer 130 executes computer-
executable instructions such as those illustrated in FIG. 4
and FIG. 5 to group media files within a playlist to enable
navigation among groups.

EXAMPLES

[0113] The following examples illustrate the invention.
The software and data structures of the invention are oper-
able in systems including, but not limited to, media players
and media authoring systems. For example, FIG. 11 is a
screen shot of an exemplary user interface 1102 of playback
software of the invention illustrating the media types avail-
able for rendering. In the example of FIG. 11, user interface
1102 displays icons indicating menu options 1104, 1106,
1108, and 1110 to select video files, audio files, image files,
and presentations, respectively. FIG. 12 is a screen shot of
user interface 1102 after the audio files menu option 1106 is
selected by the user. Playlists 11202, 1204, 1206, 1208,
1210, and 1212 in FIG. 12 are entitled “15 Favorites,
”“Female Vocalists,”Party Music,”“All by Album,”“All by
Artist,” and “All by Genre’respectively. FIG. 13 is a screen
shot of user interface 1102 after the user selects the “All by
Album” playlist 1208. The exemplary user interface 1102
displays the name of the playlist and information about the
media content currently being rendered. For example, the
information may identify the playlist, the group within the
playlist, title, artist, album, genre, or composer. FIG. 14 is
a screen shot of user interface 1102 after the user selects the
presentations menu option 1110. The exemplary presenta-
tions in FIG. 14 include a sales presentation 1402 and an
interview training presentation 1404.

[0114] The invention supports various scenarios. For
example, a user can select a large number of songs from a
music library, arrange them in directories, and burn them to
a CD-R using any CD burning software. The user can listen
to the disc in a car, in a portable CD player, on a computer
at work, or on any other capable CD playback device. The
user uses album, artist, genre or directory-based playlists to
select listening material. In another example, a user creates
a slide show of digital still images from a vacation, adds
some music, and saves the result to a CD-R that can be
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played in a DVD player. Similarly, after connecting a digital
camcorder to a computer, the user selects an option on the
computer to create a CD from the camcorder recording.
Later, the user takes the disc containing a copy of the
camcorder recording and inserts it in a DVD player or other
video capable player. A menu appears from which the user
navigates quickly to any event that was on the tape by
skipping forward by shot, by day, or by event. In addition,
the user can go back to the computer, delete a few shots or
footage, add music, add titles and make copies of the
improved version to send to relatives and friends. The
relatives and friends can view the copies on either a new
DVD player or other video capable player or on their
existing PC. In yet another example, a digital camcorder
records video onto an eight centimeter disc. The disc works
directly in a computer or a DVD player, offering random
access and editing capabilities in both environments. In
another scenario, the user renders, on a consumer electronic
device, content stored on a remote computer-readable
medium. For example, the user, from the consumer elec-
tronic device, accesses a computer-readable medium on a
remote computer via a network. The computer-readable
medium stores media files and grouping information accord-
ing to the invention. The user navigates the media files to
select and render desired content on the consumer electronic
device.

[0115] When implemented in the context of a compressed
media format, the invention provides numerous advantages.
The invention brings together the computer’s greatest
strengths in digitizing, organizing and editing media with the
CD or DVD player’s greatest strengths in convenient media
playback. The invention and format could also serve as a
medium for recording information in future consumer elec-
tronics devices (camcorders and DVD/CD-recorders). To
consumers, the invention represents an easy way to navigate
their photographs, home video, and music on their TV, on
their portable CD player and in their car. It does this in an
extremely affordable way using their existing CD-R drive,
affordable CD-R media and a new DVD or car audio player
that is comparably priced to similar devices lacking this
capability. Using DVD recordable media, users can view
and listen to vast collections of photographs, home video
and music off a single disc. To consumer electronics manu-
facturers, the invention represents a way to offer a compel-
ling new feature to consumers for little additional cost. It
uses the same hardware (same drives, same memory buffers)
together with decoding chips and logic to support the
compressed media format.

[0116] When introducing elements of the present inven-
tion or the embodiment(s) thereof, the articles “a,”“an,
7“the,” and “said” are intended to mean that there are one or
more of the elements. The terms “comprising,”“including,”
and “having” are intended to be inclusive and mean that
there may be additional elements other than the listed

elements.

[0117] Inview of the above, it will be seen that the several
objects of the invention are achieved and other advantageous
results attained. As various changes could be made in the
above constructions, products, and methods without depart-
ing from the scope of the invention, it is intended that all
matter contained in the above description and shown in the
accompanying drawings should be interpreted as illustrative
and not in a limiting sense.
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APPENDIX A
[0118] A. Accelerator Files

[0119] In an exemplary embodiment, accelerator files pro-
vide an improved startup experience by caching metadata
information from media files and playlists in a compact
binary representation that can be directly and easily manipu-
lated by a low power CPU (as found in a typical portable CD
player or DVD player). Accelerator files also provide a
limited menu system that allows players to offer some
PC-like functionality in terms of selecting what to show or
play. For example, a menu might offer ‘Album’, ‘Artist’,
‘Genre’ selections leading to playlists grouped by the appro-
priate item. Or a menu might offer to show one of three sets
of holiday photos stored on the disk.

[0120] All players should be capable of playing back
compressed media disks regardless of whether the accelera-
tor files are present or not on the disk. When the accelerator
files are not present the player should offer at least sequential
playback of the actual media files present on the disk. On a
multi-session disk, the accelerator files are in the last session
on the disk excluding files that do not contain references to
other files (e.g., thumbnail files). If there are no accelerator
files in the last session on the disk then accelerator files in
all sessions are ignored. This ensures that the accelerator
files and the media files are coherent.

[0121] Players should support the use of accelerator files
unless they are capable of reading the M3U, ASX and WPL
playlist files that may be present on a Compressed Media
CD.

[0122] With the exception of the optional, CD only accel-
erator file LSN.HMT as defined herein, all other accelerator
files defined herein do not include any references below the
file system, i.e., there are no logical sector numbers (LSNs)
in any of the required accelerator files. Players will typically
resolve the file names in the accelerator files to LSNs during
startup, reading the entire file system to create a table in
memory mapping file numbers to values for start LSN and
byte length of each file. Players with sufficiently fast drive
mechanisms may avoid this startup procedure and simply
resolve file names on a file-by-file basis during disk play-
back.

[0123] Disk creation software may store additional data on
the disk in order that any previous user decisions about what
to put in the menus can be preserved and re-presented when
more data is added to the disk later. (e.g., If a user decides
that there should be no menu option to display photos ‘by
month’ then that choice could be persisted on the disk). The
present specification does not address the layout for any
such persistence files and they are application specific.

[0124] The accelerator files are split into two categories:
ones that will probably be held in memory all the time, and
ones that are only loaded when needed.

[0125] The layout of the binary data within the accelerator
files is specified below.

[0126] Although the accelerator file includes menus and
other data that is not present in the media files themselves
and any playlists that may be present on the disk, it should
always be possible to recreate the accelerator files for any
disk simply by examining each media file and playlist to
recreate the binary playlists, cached metadata and menus.
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This allows a user to add media files to a disk and have a new
set of accelerator files created automatically without the
software having to parse the accelerator files in the previous
session. There is however nothing to stop a disk-creation
application from being written that gives the user full control
over menu creation, playlists etc.

[0127] B. Binary Representation of Accelerator Files

[0128] FIG. 15 illustrates a file system in an exemplary
compressed media format for use with the invention soft-
ware. The accelerator files exist on a medium under a
top-level directory called ‘HIGHMAT” and include the fol-
lowing files: CONTENTS.HMT, nonnnnnn. HMT, MENU-
HMT, and TEXT.HMT. The CONTENTS.HMT file con-
tains information about all the media files present on the
medium. It contains a directory table, followed by the file
entry tables for each of the supported file types (Audio,
Video, Image and Playlist). There is one file for each playlist
on the medium called ‘nnnnnnnn. HMT” where nnnnnnnn is
a hexadecimal playlist file identifier. These playlist files are
created in a ‘PLAYLIST’ subdirectory. The MENU.HMT
file contains the menu structure. The TEXT.HMT file con-
tains all the textual information needed during playback.

[0129] In alternative embodiment, the following files are
included: <Thumbnail>HMT and <Background>.HMT.
There is one file for each thumbnail on the medium (e.g.,
160x120 JPG format with .HMT extension). The authoring
software may name the files as appropriate. The Thumbnail
files are created in an ‘IMAGES’ subdirectory. There is one
file for each menu background on the medium. Backgrounds
with a 4:3 aspect ratio are in 640x480 JPG format with
.HMT extension. Backgrounds with a 16:9 aspect ratio are
in 852x480 JPG format with . HMT extension. The authoring
software may name the files as appropriate. The Background
files are created in the ‘IMAGES’ subdirectory.

[0130] The HIGHMAT directory and all of the files within
it may be marked as hidden by the software that creates the
medium in order to lessen user confusion. Players should
handle media whether these files and directories are hidden
or not. All of the binary structures should be encoded using
Little Endian byte ordering. File and Directory names
should use Big Endian byte ordering. When the player
encounters an unknown value the default behavior should be
to ignore the offending file. For example, if Playlist Sum-
mary Type is equal to 255, then the entire playlist should be
skipped.

[0131] C. CONTENTS.HMT

[0132] CONTENTS.HMT contains information about all
the media files present on the disk. It contains a directory
table, followed by the file entry tables for each of the
supported file types (Audio, Video, Menu Image, Image and
Playlist). This file is the main index that all of the other
HIGHMAT files reference. FIG. 16 is an exemplary block
diagram illustrating a data structure representing informa-
tion about all the media files on a computer-readable
medium. In one embodiment, the memory and disk-read
optimization of the metadata cache is accomplished by
separating the text and binary metadata into different cache
files. This is important because the text metadata is large and
not required until playback of a specific file begins. All of the
binary metadata is contained in a single file (e.g., ‘CON-
TENTS.HMT’) while the text metadata is stored in a sepa-
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rate file (e.g., ‘“TEXT.HMT"). Another optimization is the
actual layout of the binary metadata cache. The information
in CONTENTS.HMT is organized into several sections (see
FIG. 16). Generally, the text and binary metadata are
referred to as accelerator data, memory optimizing data, or
the like.

[0133] Uniquely Identifying Files

[0134] Each file can be uniquely identified by the order
that it is listed in CONTENTS. HMT.

[0135] File numbers start at 1, and are sequential with no
gaps.
[0136] The following terms are used in this document:

[0137] Contents ID: Each entry in CONTENTS.HMT has
a unique ID that is derived from its relative position in the
file. The term Contents ID can be used as a reference to any
of the file types. The ID’s start at 1 and are sequential
throughout the file with no gaps. In this specification CID is
used as an abbreviation for Contents ID.

[0138] Playlist File ID: Playlist files are the first files in
CONTENTS.HMT and if present should start with file ID 1.

[0139] Audio File ID: Audio files follow the list of Playlist
files in CONTENTS.HMT. The starting file ID should be the
Number of Playlist files as defined herein plus 1.

[0140] Thumbnail ID: Menu Image files follow the list of
Audio files in CONTENTS.HMT. The starting file ID should
be the Number of Playlist files as defined herein plus the
Number of Audio files as defined herein plus 1.

[0141] Image File ID: Image files follow the list of Menu
Image files in CONTENTS.HMT. The starting file ID should
be the Number of Playlist files as defined herein plus the
Number of Audio files as defined herein plus the Number of
Menu Image files as defined herein plus 1.

[0142] Video File ID: Video files follow the list of Image
files in CONTENTS.HMT. The starting file ID should be the
Number of Playlist files as defined herein plus the Number
of Audio files as defined herein plus the Number of Menu
Image files as defined herein plus the Number of Image files
as defined herein plus 1.

[0143] The file numbers are not stored in this file as they
are easily derived by the location of the file information in
CONTENTS.HMT. The number of files in each file entry
table is stored in the CONTENTS.HMT header. These
numbers can be used to identify where in the file to start
enumerating to find the specific file reference.

[0144] MENU.HMT, TEXTHMT and nononon.HMT
files reference files by this unique one to save space in these
files and not store the same information in multiple places.

[0145] The grouping op like file types within CONTENT-
S.HMT allows players to ignore whole sections of the file if
they do not handle that file type, e.g. an audio only player
can discard everything after the audio section of CONTENT-
S.HMT. The directory table is designed to allow the com-
pression of the path information contained in each of the
many files.

[0146] Structure of CONTENTS.HMT File

[0147] The offsets in the accelerator files are byte offsets
from the beginning of the file. The Audio, Menu Image,
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Image and Video file tables’ should start on a 2K boundary.
The directory table should be written after the file header
including the LCID table with no extra padding. See FIG.
16.

[0148] File Header

[0149] If there are no files available of a given type the
corresponding table should be empty this should be authored
as both the number of files and the offset to the table being
Zero.

TABLE A-1

File manifest header

Offset Length  Field Name
0 8 Identifier
8 2 Version
10 8 HMT Generation
18 4 Size of CONTENTS.HMT
22 4 Number of Directories
26 4 Offset to Directory table
30 4 Number of Playlist Files
34 2 Size of playlist Entry
36 4 Offset to Playlist file table
40 4 Number of Audio files
44 2 Size of Audio Entry
46 4 Offset to Audio file table
50 4 Number of Menu Image files
54 2 Size of Menu Image Entry
56 4 Offset to Menu Image file table
60 4 Number of Image files
64 2 Size of Image Entry
66 4 Offset to Image file table
70 4 Number of Video files
74 2 Size of Video Entry
76 4 Offset to Video file table
80 2 Number of LCID entries
82 4 Directory Number 1
86 4 ILCID 1
82+8*(n-1) 4 Directory Number n
86 +8* (n- 1) 4 LCID n
[0150] Indentifier
[0151] This 8 byte entry contains “INFO_ i1 i ascrr
[0152] Version
[0153] The 2 byte entry represents the version of the HMT

specification used to author this file. For example version
1.20 would be stored as 0x78 (120 decimal)

[0154] HMT Generation

[0155] This 8 byte entry represents the generation of
LSN.HMT that matches this CONTENTS.HMT. This CON-
TENTS.HMT should only be used with an LSN.HMT file
that contains the same HMT Generation number. If the HMT
Generation values do not match then the LSN.HMT file
should be ignored by the player. A value of 0 means that
there is no LSN.HMT file.

[0156] Size of CONTENTS.HMT

[0157] This 4 byte entry contains the size of CONTENT-
S.HMT in bytes.
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[0158] Number of Directories

[0159] This 4 byte entry contains the number of directories
in the directory table defined herein.

[0160] Offset to Directory Table

[0161] This 4 byte entry is the byte offset from the
beginning of CONTENTS.HMT to the directory table.

[0162] Number of Playlist Files

[0163] This 4 byte entry contains the number of playlist
files in the playlist file table defined herein. There should be
at least one playlist file.

[0164] Size of Playlist Entry

[0165] This 2 byte entry is the size of a Playlist Entry in
bytes.

[0166] Offset to Playlist File Table

[0167] This 4 byte entry is the byte offset from the
beginning of CONTENTS . HMT to the playlist file table.

[0168] Number of Audio Files

[0169] This 4 byte entry contains the number of audio files
in the audio file table defined herein.

[0170] Size of Audio Entry

[0171] This 2 byte entry is the size of an Audio File Entry
in bytes as defined in Table A-4.

[0172] Offset to Audio File Table

[0173] This 4 byte entry is the byte offset from the
beginning of CONTENTS.HMT to the audio file table. The
offset should be a multiple of 2K, any gaps between the end
of the Playlist File Table and the start of the Audio File Table
should be ignored. A value of 0 indicates that there are no
Audio Entries in CONTENTS. HMT—The number of Audio
Files as defined herein should be 0 as well.

[0174] Number of Menu Image Files

[0175] This 4 byte entry contains the number of Menu
Image files in the Menu Image file table defined herein.

[0176] Size of Menu Image Entry

[0177] This 2 byte entry is the size of an Menu Image File
Entry in bytes as defined herein.

[0178] Offset to Menu Image File Table

[0179] This 4 byte entry is the byte offset from the
beginning of CONTENTS.HMT to the Menu Image file
table. The offset should be a multiple of 2K, any gaps
between the end of the Audio File Table and the start of the
Menu Image File Table should be ignored. A value of O
indicates that there are no Menu Image Entries in CON-
TENTS.HMT—The number of Menu Image Files as defined
herein should be 0 as well.

[0180] Number of Image Files

[0181] This 4 byte entry contains the number of Image
files in the Image file table defined herein.

[0182] Size of Image Entry

[0183] This 2 byte entry is the size of an Image File Entry
in bytes as defined herein.
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[0184] Offset to Image File Table

[0185] This 4 byte entry is the byte offset from the
beginning of CONTENTS.HMT to the Image file table. The
offset should be a multiple of 2K, any gaps between the end
of the Menu Image File Table and the start of the Image File
Table should be ignored. A value of 0 indicates that there are
no Image Entries in CONTENTS.HMT—The number of
Image Files as defined herein should be 0 as well.

[0186] Number of Video Files

[0187] This 4 byte entry contains the number of video files
in the video file table defined herein.

[0188] Size of Video Entry

[0189] This 2 byte entry is the size of a Video File Entry
in bytes as defined in Table A-12.

[0190] Offset to Video File Table

[0191] This 4 byte entry is the byte offset from the
beginning of CONTENTS.HMT to the video file table. The
offset should be a multiple of 2K, any gaps between the end
of the Image File Table and the start of the Video File Table
should be ignored. A value of 0 indicates that there are no
Video Entries in CONTENTS HMT—The number of Video
Files as defined herein should be 0 as well.

[0192] Number of LCID entries

[0193] This 2 byte entry represents the number of lan-
guages on this disk. This value must be at least 1.

[0194] Directory Number

[0195] This 4 byte entry is the index in the directory table
as defined herein of the directory that contains the
TEXT.HMT and MENU.HMT for this locale identifier. This
should be either a subdirectory of \HIGHMAT with the
LCID as the directory name; however a reference to \HIGH-
MAT itself is valid for the default language.

[0196] LCID n
[0197]
[0198]

[0199] The directory entries are numbered starting at 1, the
offsets are at the beginning of the table to allow for easy
direct indexing. The directory names should be terminated
with a null UCS-2 character (two null bytes). The directory
table should contain all of the directories on the disk that
contain at least one file that is a valid JPG, HMT, MP3, ASF,
WMA or WMV file.

[0200] The directory table should be formatted as follows:

This 4 byte entry represents the locale identifier.
Directory Table

TABLE A-2

Directory entry format

Length Field Name
4 Parent Directory Number #1
4 Offset to directory name length #1
4 Parent Directory Number #n
4 Offset to directory name length #n
2 Directory name Length #1
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TABLE A-2-continued

Directory entry format

Length Field Name
Variable Directory name #1

2 Directory name Length #n
Variable Directory name #n

[0201] The rood directory should be stored in entry 1 with
a parent entry of O (invalid entry number).

[0202] The directory entries should be listed in sorted
order as defined herein.

[0203] Parent Directory Number

[0204] This 4 byte entry is the index in the Directory Table
for the parent directory. This value should be O for the first
Directory Entry.

[0205] Offset to Directory Name Length

[0206] This 4 byte entry is the byte offset from the
beginning of CONTENTS.HMT to the directory name
length for this entry.

[0207] Directory Name Length

[0208] This 2 byre entry contains the byte length of the
directory name excluding the ending null UCS-2 character
(two null bytes).

[0209] Directory Name

[0210] this variable length is entry is the UCS-2 name of
the directory. The name should be terminated with a null
UCS-2 character (two null bytes). The maximum length for
this entry is 111 UCS-2 characters including the null UCS-2
character. This entry should use Big-Endian word layout.

[0211] Playlist File Table

[0212] The Playlist File Table includes a list of Playlist
File Entries. There should be one Playlist File Entry for each
Playlist File.

[0213] No file name for the playlist file is stored because
the file name for each playlist can be derived using the ID
of the playlist file in CONTENTS.HMT as defined herein
combined with a naming scheme.

[0214] Each Playlist file entry should be formatted as
follows:

TABLE A-3

Playlist File Entry Format

Offset Length Field Name
0 4 Directory Number
4 1 Playlist Summary Type (Audio,
Image, Video)
5 1 reserved
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[0215] Directory Number

[0216] This 4 byte entry is the index in the directory table
as defined herein of the directory that contains this file.

[0217] Playlist Summary Type

[0218] This value is exactly the same as that stored in the
header of the Playlist file corresponding to the Playlist File
Entry.

[0219]
[0220]

Reserved

This 1 byte entry is reserved for future use.
[0221] Audio File Table

[0222] The Audio File Table includes a list of Audio File
Entries followed by the File name table (Table A-5). There
should be one Audio File Entry for each Audio File. Win-
dows Media Audio files should have a . WMA extension, and
MP3 files should have an .MP3 extension. All other file
extensions are invalid.

[0223] Putting the file name table after the Audio File
Entries allows the player to discard the file name table from
memory once the initial file name to LSN conversion has
taken place, thereby keeping in memory only the actual data
required for playback of each file.

[0224] The Audio File Entries should be listed in the sort
order defined herein.

[0225] Each Audio file entry should be formatted as fol-
lows:

TABLE A-4

Audio File Entry Format

Offset Length Field Name
0 4 Offset to Directory Number
4 2 File Type
6 2 Special Flags
8 1 Number of channels
9 1 Sample size (bit depth)
10 4 Average bit rate
14 4 File bit rate
18 4 Playing duration
22 4 Sampling freq.
26 2 Track Number
28 4 Thumbnail ID
[0226]
TABLE A-5

File name table

Offset Length Field Name
4 Directory Number CID#p + 1
2 File Name Length CID #p + 1
Variable File Name CID#p + 1
4 Directory Number CID#n
2 File Name Length CID #n
Variable File Name CID#n

p represents the number of playlist files
n-p represents the number of Audio Files
[0227] Offset to Directory Number

[0228] This 4 byte entry is byte offset from the beginning
of CONTENTS.HMT to the directory numbers for this
entry.

Samsung - Exhibit 1036 - Page 28



US 2004/0078383 Al

[0229] File Type

[0230] This 2 byte entry represent the File type, which
means the data encoding format. Only the values defined for
Audio Files are valid for this entry.

TABLE A-6
File Type
File Type Value
0 MP3
1 WMA
2-1023 Reserved for Audio Files
1024 WMV
1025 MP4 optional
10262047 Reserved for Video Files
2048 JPG
2049 Thumbnail
2050 Menu Background 4 x 3 (640 x 480)
2051 Menu Background 16 x 9 (852 x 480)
2052-3071 Reserved for Image Files
3072-65535 Reserved for future use

[0231] Special Flags

[0232] This 2 byte entry summarizes the special attributes
of this file. The special flags entry is created by logically
OR’ing the following values together:

TABLE A-7

Special Flags

Special Flags Value

0000 0000 0000 0000, NONE

XXXX XXXX XXXX XXX1;, DRM PROTECTED
xxxx XxxX xxxx x00x, COPY FREE

XXXX XXXX XXxX x11x, NO MORE COPIES
XXXX XXXX Xxxx x10x, COPY ONCE

All other values RESERVED

[0233] The Special flags entry allows players to filter files
that they can play, e.g. a player that is not capable of playing
protected content should exclude files marked as DRM
protected.

[0234] Number of Channels

[0235] This 1 byte entry contains the number of channels
of audio in this file.

[0236] Sample Size
[0237] This 1 byte entry contains the bit size per channel.
[0238] Average Bit Rate

[0239] This 4 byte entry contains the audio stream average
bit rate in bits per second.

[0240] File Bit Rate

[0241] This 4 byte entry contains the total file bit rate in
bits per second.
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[0242] Playing Duration

[0243] This 4 byte entry contains the duration of this file
in milliseconds.

[0244] Sampling Frequency

[0245] This 4 byte entry contains the sampling frequency
in hertz.

[0246] Track Number

[0247] This 2 byte entry contains the track number of the
audio file on the source media. A value of 0 indicates no
track number.

[0248] Thumbnail ID

[0249] This 4 byte entry represents the Image File ID that
is the thumbnail for this file in CONTENTS HMT; if there
is no thumbnail for this file then the value should be 0. This
value can be used by authoring applications to prevent the
regeneration of thumbnails.

[0250] Directory Number

[0251] This 4 byte entry is the index in the directory table
as defined herein of the directory that contains this file.

[0252] File Name Length

[0253] This 2 byte entry contains the byte length of the file
name excluding the ending null UCS-2 character (two null
bytes).

[0254] File Name

[0255] This is the UCS-2 file name. The name should be
terminated with a null UCS-2 character (two null bytes). The
maximum length for this entry is 111 UCS-2 characters
including the null UCS-2 character. This entry should use
Big-Endian word layout.

[0256] Menu Image File Table

[0257] The Menu Image File Table is used to list all of the
thumbnails and background images used in the MENU-
HMT file.

[0258] All menu image files should have an .HMT exten-
sion; all other file extensions are invalid.

[0259] The Menu Image File Table includes a list of Menu
Image File Entries followed by the File name table (Table
A-11). There should be one Menu Image File Entry for each
Menu Image File.

[0260] The Menu Image File Entries should be listed in
the sort order defined herein. Each Menu Image file entry
should be formatted as follows:

TABLE A-8

Menu Image File Entry Format

Offset Length Field Name
0 4 Offset to Directory Number
4 2 File Type
6 2 Special Flags
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[0261]
TABLE A-9
File name table
Offset Length Field Name
4 Directory Number CID#n+1
2 File Name Length CID#n+1
variable File Name CID#n+1
4 Directory Number CID#m
2 File Name Length CID#m
variable File Name CID#m

[0262] Offset to Directory Number

[0263] This 4 byte entry is the byte offset from the
beginning of CONTENTS.HMT to the directory for this
entry.

[0264] File Type

[0265] This 2 byre entry represents the File type, which
means the data encoding format. The only valid values are:
thumbnail, menu background (4x3) and menu background
(16x9).

[0266] Special Flags
[0267] This 2 byte entry is defined herein.
[0268] Directory Number

[0269] This 4 byte is the index in the directory table as
defined herein of the directory that contains file.

[0270] File Name Length

[0271] This 2 byte entry contains the byte length of the file
name excluding the ending null UCS-2 character (two null
bytes).

[0272] File Name

[0273] This is the UCS-2 file name. The name should be
terminated with a null UCS-2 character (two null bytes). The
maximum length for this entry is 111 UCS-2 characters
including the null UCS-2 character. This entry should use
Big-Endian word layout.

[0274] Image File Table

[0275] The Image File Table includes a list of Image File
Entries followed by the File name table (Table A-11). There
should be one Image File Entry for each Image File. All
image files should have either JPG or .JPEG extension; all
other file extensions are invalid.

[0276] The Image File Entries should be listed in the sort
order defined herein. Each Image file entry should be
formatted as follows:

TABLE A-10

Image File Entry Format

Offset Length Field Name
0 4 Offset to Directory Number
4 2 File Type
6 2 Special Flags
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TABLE A-10-continued
Image File Entry Format
Offset Length Field Name
8 4 Thumbnail ID
12 2 Vertical Size
14 2 Horizontal Size
[0277]
TABLE A-11

File name table

Offset Length Field Name
4 Directory Number CID#m + 1
2 File Name Length CID#m + 1

variable File Name CID#m + 1

4 Directory Number CID#k
2 File Name Length CID#k
variable File Name CID#k

m-k represents the number of Image files

[0278] Offset to Directory Number

[0279] This 4 byte entry is the byte offset from the
beginning of CONTENTS.HMT to the directory number for
this entry.

[0280] File Type

[0281] This 2 byte entry represents the File type, which
means the data encoding format. Only the values defined for
Image Files excluding thumbnail, menu background (4x3)
and menu background (16x9) are valid.

[0282] Special Flags

[0283] This 2 byte entry is defined herein of this specifi-
cation.

[0284] Thumbnail ID

[0285] This 4 byte entry represents the Image File ID that
is the thumbnail for this file in CONTENTS HMT; if there
is no thumbnail for this image then the value should be 0.
This value can be used by authoring applications to prevent
the regeneration of thumbnails.

[0286] Vertical Size

[0287] This 2 byte entry represents the vertical size of the
image in pixels.

[0288] Horizontal Size

[0289] This 2 byte entry represents the horizontal size of
the image in pixels.

[0290] Directory Number

[0291] This 4 byte entry is the index in the directory table
as defined herein of the directory that contains this file.
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[0292] File Name Length

[0293] This 2 byte entry contains the byte length of the file
name excluding the ending null UCS-2 character (two null
bytes).

[0294] File Name

[0295] This is the UCS-2 file name. The name should be
terminated with a null UCS-2 character (two null bytes). The
maximum length for this entry is 111 UCS-2 characters
including the null UCS-2 character. This entry should use
Big-Endian word layout.

[0296] Video File Table

[0297] The Video File Table includes a list of Video File
Entries followed by the File name table (Table 3-13). There
should be one Video File Entry for each Video File. The
valid file extensions for Windows Media Video files are
WMV and .ASF; WMV is the preferred extension. The
valid file extension for the optional MP4 files should be
.ASF. All other file extensions are invalid.

[0298] Putting the file name table after the Video File
Entries allows the player to discard the file name table from
memory once the initial file name to LSN conversion has
taken place, thereby keeping in memory only the actual data
required for playback of each file.

[0299] The Video File Entries should be listed in the sort
order defined herein. Each Video file entry should be for-
matted as an Audio File Entry as defined herein followed by
a Video Entry.

TABLE A-12

Video File Entry Format

Offset Length Field Name
0 4 Offset to Directory Number
4 2 File Type
6 2 Special Flags
8 1 Audio number of channels
9 1 Audio sample size
10 4 Audio average bit rate
14 4 File bit rate
18 4 Playing duration
22 4 Audio sampling frequency
26 2 Track Number
28 4 Thumbnail ID
32 4 Video average bit rate
36 2 Video V-size
38 2 Video H-size
40 4 Frame rate
[0300]
TABLE A-13

File name table

Offset Length Field Name
4 Directory Number CID#k+1
2 File Name Length CID#k+1
Variable File Name CID#k+1
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TABLE A-13-continued

File name table

Offset Length Field Name
4 Directory Number CID#q
2 File Name Length#q
Variable File Name CID#q

q-k represents the number of Video Files

[0301] File Type

[0302] This 2 byte entry represents the File type, which
means the data encoding format. Only the values defined for
Video Files are valid for this entry.

[0303] Video Average Bit-Rate

[0304] This 4 byte entry contains the average bit rate in
bits per second.

[0305] Video Vertical Size

[0306] This 2 byte entry contains the vertical size of the
video file in pixels.

[0307] Video Horizontal Size

[0308] This 2 byte entry contains the horizontal size of the
video file in pixels.

[0309] Frame Rate

[0310] This field should contain the frame rate, like
30/1.001(NTSC), 25(PAL) etc. in 4 bytes. This field should
be described as (first 2 bytes Integer)/(last 2 bytes Integer).
The value should be 0 if the authoring application is unable
to determine the frame rate. Authoring applications should
use the Least Common Multiple form to represent the frame
rate. For Example: 3000/1001 instead of 30000/10010 for
NTSC.

[0311] Directory Number

[0312] This 4 byte entry is the index in the directory table
as defined herein of the directory that contains this file.

[0313] File Name Length

[0314] This 2 byte entry contains the byte length of the file
name excluding the ending null UCS-2 character (two null
bytes).

[0315] File Name

[0316] This is the UCS-2 file name. The name should be
terminated with a null UCS-2 character (two null bytes). The
maximum length for this entry is 111 UCS-2 characters
including the null UCS-2 character. This entry should use
Big-Endian word layout.

What is claimed is:

1. A method of grouping media files within a playlist, said
method comprising

selecting one or more media files according to a grouping
criterion to define a group from the media files, said
defined group referencing each of the selected media
files;
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generating a group header associated with the group, said
group header comprising a value identifying the
defined group and a reference to another group to
enable navigation; and

storing the media files, the defined group, and the asso-

ciated group header on a computer-readable medium.

2. The method of claim 1, further comprising parsing the
media files to determine a playlist summary type associated
with each of the media files.

3. The method of claim 2, wherein the playlist summary
type identifies each of the parsed media files as comprising
one or more of the following: audio data, video data, and
image data.

4. The method of claim 1, further comprising reading an
input playlist comprising a list of media files to define a
group from the input playlist.

5. The method of claim 1, wherein selecting occurs
responsive to input from a user.

6. The method of claim 1, wherein a user specifies the
grouping criterion.

7. The method of claim 1, wherein the reference to
another group comprises a reference to a next group within
the playlist.

8. The method of claim 7, wherein the reference com-
prises a memory location offset to the next group.

9. The method of claim 1, wherein the reference to
another group comprises a reference to a previous group
within the playlist.

10. The method of claim 9, wherein the reference com-
prises a memory location offset to the previous group.

11. The method of claim 1, wherein generating comprises
generating a group header comprising a pointer to a memory
location associated with another group.

12. The method of claim 1, wherein the grouping criteria
comprises one or more of the following: artist, genre, album,
date, number of files in the playlist, and directory name.

13. The method of claim 1, further comprising selecting
one or more media files according to the grouping criteria to
define one or more additional groups from the media files
until all of the media files in the playlist have been included
in at least one group.

14. The method of claim 13, further comprising storing
the media files, the defined groups, the associated group
headers, and playlists referencing the defined groups on a
computer-readable medium.

15. The method of claim 13, further comprising storing a
name for each group, in a separate table, to enable display
of the group name during playback or selection.

16. The method of claim 1, wherein the selected media
files comprise one or more of the following: audio files,
video files, and image files.

17. The method of claim 1, wherein one or more com-
puter-readable media have computer-executable instructions
for performing the method recited in claim 1.

18. In a media authoring tool, one or more computer-
readable media having computer-executable components for
grouping a plurality of media files within a playlist, said
components comprising:

a playlist module for selecting one or more media files
according to a grouping criterion to define a group from
the media files, said defined group referencing each of
said selected media files;

19
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a population module for generating a group header asso-
ciated with the group, said group header comprising a
value identifying the defined group and a reference to
another group to enable navigation; and

a writer module for storing the selected media files, the
playlist, the defined group, and the associated group
header on a computer-readable medium.

19. The computer-readable media of claim 18, further
comprising an input module for parsing the media files to
determine a playlist summary type associated with each of
the media files.

20. The computer-readable media of claim 19, wherein
the playlist summary type identifies each of the parsed
media files as comprising one or more of the following:
audio data, video data, and image data.

21. The computer-readable media of claim 18, wherein
the population module generates a group header comprising
a memory location offset to a next group.

22. The computer-readable media of claim 18, wherein
the population module generates a group header comprising
a memory location offset to a previous group.

23. The computer-readable media of claim 18, wherein
the population module generates a group header comprising
a pointer to a memory location associated with another
group.

24. The computer-readable media of claim 18, wherein
the selected media files comprise one or more of the fol-
lowing: audio files, video files, and image files.

25. A computer-readable medium having stored thereon a
data structure representing one or more groups within a
playlist, said data structure comprising:

one or more playlist groups comprising a group header
and group data, said group header comprising a group
number field storing a value identifying the playlist
group, said group header further comprising offset
fields storing references to other playlist groups, said
group data referencing a group of media files; and

a playlist header comprising a playlist summary type field
storing a value identifying a type for the media files in
the groups within the playlist.

26. The computer-readable medium of claim 25, wherein

the type comprises audio, video, or image.

27. The computer-readable medium of claim 25, wherein
the group number field stores a value corresponding to a
group description for the playlist group.

28. The computer-readable medium of claim 25, wherein
the offset field stores a memory location offset to a next
playlist group.

29. The computer-readable medium of claim 25, wherein
the offset field stores a memory location offset to a previous
playlist group.

30. The computer-readable medium of claim 25, wherein
the offset field stores a pointer to a memory location asso-
ciated with another group.

31. The computer-readable medium of claim 25, wherein
the group data comprises:

a starting point field storing a value representing a starting
point of playback; and

an ending point field storing a value representing an
ending point of playback.
32. The computer-readable medium of claim 25, wherein
the group data comprises:
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a starting offset field storing a value representing a physi-
cal byte starting offset; and

an ending offset field storing a value representing a

physical byte ending offset.

33. The computer-readable medium of claim 25, wherein
the group header comprises a playlist group type field
storing a value identifying a data type for the group of media
files.

34. The computer-readable medium of claim 33, wherein
the data type comprises one or more of the following: audio,
video, timed image, and parallel image audio.

35. A media player enabling navigation among groups of
media files within playlist groups, said media player com-
prising:

an input module for reading a playlist group referencing
one or more media files, said playlist group comprising
a group header and group data from a computer-
readable medium, said group header comprising a
value identifying the playlist group and a reference to
at least one other playlist group, said value correspond-
ing to a group description associated with the playlist

group;
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an interface module for displaying the group description
to a user; and

a selection module for navigating, responsive to input
from the user, to the other playlist group via the
reference.

36. The media player of claim 35, wherein the media files
comprise one or more of the following: audio files, video
files, and image files.

37. The media player of claim 35, wherein the input
module reads a group header comprising a memory location
offset to a next playlist group.

38. The media player of claim 35, wherein the input
module reads a group header comprising a memory location
offset to a previous playlist group.

39. The media player of claim 35, wherein the input
module reads a group header comprising a pointer to a
memory location associated with another playlist group.

40. The media player of claim 35 wherein a random play
option allows random play by group within a playlist.

41. The media player of claim 35 wherein a shuffle play
option allows shuffle play by group within a playlist.

#* #* #* #* #*
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