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AUTOMATIC HIERARCHICAL
CATEGORIZATION OF MUSIC BY
METADATA

CROSS-REFERENCES TO RELATED
APPLICATIONS

This application is related to Application Ser. No. 09/755,
629, entitled “System for Selecting and Playing Songs in a
Playback Device with a Limited User Interface,” now aban-
doned and Application Ser. No. 09/755,367, entitled
“Audioplayback Device with Power Savings Storage Access
Mode,” issued as U.S. Pat. No. 6,590,730, all filed Jan. 5,
2001, the disclosures of which are incorporated herein by
reference.

BACKGROUND OF THE INVENTION

Today, portable consumer electronic devices are more
powerful than ever. For example, small, portable music
playback devices can store hundreds, even thousands, of
compressed songs and can play back the songs at high
quality. With the capacity for so many songs, a playback
device can store many songs from different albums, artists,
styles of music, etc.

Music jukeboxes implemented in software executed by a
digital computer and portable MP3 and CD players both
provide facilities for forming playlists. For example, the
OOZIC player, distributed by the assignee of the present
application, runs on a host PC and has a playlist feature that
allows selection of tracks from the PC’s hard disk to be
included in the playlist.

As storage capacity increases and songs are compressed
to shorter file lengths the number of songs that can be stored
increases rapidly. Major problems facing the consumer are
organizing and accessing the tracks.

Typically, portable devices have a user interface including
a small screen and buttons. Such a display screen might be,
e.g., 1"x2". This small display size is necessary because of
the physical size of the device which is typically carried in
the hand. The small size also limits the number, size, shape,
and types of user input controls that can be mounted on the
device. For example, a few pushbuttons are usually provided
to perform all of the device’s control functions. Using such
a compact user interface to navigate and select among
hundreds of songs is inefficient and often frustrating. The
display screen can only show a few song titles at one time,
and the limited controls make it difficult for a user to
arbitrarily select, or move among, the songs.

The creation of playlists is one technique to organize the
playing of songs. A set of songs can be included in a playlist
which is given a name and stored. When the playlist is
accessed, the set of songs can be played utilizing various
formats such as sequential play or shuffle.

However, the creation of playlists itself becomes prob-
lematic as the number of songs increases, since the user
often arbitrarily selects songs from a large number of tracks
to form a playlist. This selection mechanism: can be fairly
tedious; does not necessarily produce playlists that are of
interest to the user over the course of time; may not remain
up-to-date if new songs are added that logically fit into a
previously created playlist (e.g. “Favorites by Band X”
might become out of date if a new favorite by Band X is
added after the playlist was created); and leads to “lost”
songs that are not members of any playlist.

Accordingly, improved techniques for organizing and
grouping tracks useful in a portable music player are needed.
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Further, it is desirable to provide a user interface suitable for
a small device. The user interface should allow a user to
efficiently navigate among, and select from, many items
stored in the device.

SUMMARY OF THE INVENTION
The present invention provides an efficient user interface for
a small portable music player. The invention is suitable for
use with a limited display area and small number of controls
to allow a user to efficiently and intuitively navigate among,
and select, songs to be played. By using the invention, very
large numbers of songs can be easily accessed and played.

One aspect of the invention includes an overlapping
hierarchy of categories. Categories include items that can
also be included in other categories so that the categories
“overlap” with each other. Thus, a song title can be accessed
in multiple different ways by starting with different catego-
ries. For example, a preferred embodiment of the invention
uses the top-level categories “Albums”, “Artists”, “Genres”
(or styles), and “Play Lists”. Within the Albums category are
names of different albums of songs stored in the device.
Within each album are the album tracks, or songs, associated
with that album. Similarly, the Artists category includes
names of artists which are, in turn, associated with their
albums and songs. The Genre category includes types of
categories of music such as “Rock”, “Hip Hop”, “Rap”,
“Easy Listening”, etc. Within these sub-categories are found
associated songs. Finally, the “Play Lists” category includes
collections of albums and/or songs which are typically
defined by the user.

Advantageous use is made of the overlapping hierarchy to
allow the user to quickly designate a song for playback. The
device uses three “soft” pushbuttons that have assignable
functions. The interface maintains consistent button func-
tionality whenever possible and uses uniform command
names and operations in different types of items so that the
interface is more intuitive. For example, the user can open
and queue both albums and songs with predictable results.

The interface also provides for multiple functions for a
single control. For example, a “Play” button can act, in a first
function, to play a currently-selected song. The Play button
can act, in a second function, to cycle through different
playback modes. The modes can be, e.g., (1) playback of
songs from a hard disk; (2) playback of music from a radio
receiver built into the device; and (3) playback of voice
messages. The first function for the Play button can be
activated by momentarily depressing the Play button for a
short period of time. The second function is invoked by
depressing the Play button for a longer period of time
whereupon the device cycles through the different modes.
Other ways of invoking the functions are possible such as
where the second function is automatically entered from a
powered-down state.

In one embodiment, the invention provides a method for
selecting songs to be played in an electronic audio device,
wherein the device includes a display and one or more user
input controls, wherein songs are organized into categories,
albums, wherein songs and albums are associated with artist
names. The method includes steps of displaying categories
on the display; accepting signals from a user input control to
select a category; displaying one or more songs in the
selected category on the display; accepting signals from a
user input control to select a displayed song; and entering
selected songs into a playlist queue, wherein the device
plays back songs in the playlist queue.

According to one aspect of the present invention, a
technique is provided for organizing tracks on a portable
music player by automatically filing tracks in a hierarchical
order based on attributes of the tracks.
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According to another aspect of the invention, metadata is
associated with each track that is used to automatically
define the track’s appropriate place in the hierarchy.

According to another aspect of the invention, the hierar-
chy is displayed on the portable music player so that a user
can traverse the organizational hierarchy to find individual
tracks or find playlists composed of logical groups of tracks.

According to another aspect of the invention, the hierar-
chy is derived by using metadata associated with the audio
content that was obtained through any source of metadata
(e.g. CDDB metadata, id3v2 metadata, other obtainable
metadata) and subsequently stored with or alongside the file
that stores the track.

According to another aspect of the invention, a file is
formatted so that an unaltered track is stored as file data and
information about the track is stored in file attribute files.

Other features and advantages of the invention will be
apparent in view of the following detailed description and
appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram of a tree structure for
hierarchical filing of tracks;

FIG. 2 is a definition file that specifies the hierarchy
depicted in FIG. 1;

FIG. 3 is a user’s view of the hierarchy;

FIG. 4 is a schematic diagram of a user interface display-
ing the hierarchical category structure;

FIG. § is a diagram of a file format for storing filed data
and file attributes;

FIG. 6 is a flow chart depicting steps for filing tracks
according to the hierarchical tree structure;

FIG. 7 depicts a tree resulting from searching the tracks;
and

FIG. 8 depicts a format for a user interface;
FIG. 9 illustrates the NOMAD Jukebox and its user
interface controls;

FIG. 10 illustrates a sequence of display screens describ-
ing how to navigate to lower levels;

FIG. 11 illustrates associations among items;

FIG. 12 shows display screens used to search for a song
or other item,;

FIG. 13 illustrates details of different items; and

FIG. 14 illustrates a playback device coupled to a host
computer system.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

A preferred embodiment of the invention will now be
described in the context of a portable personal player that
plays audio files stored in memory. The files may be in MP3,
wav. or other digital formats.

In the presently described embodiment, users are able to
see the tracks on their player in some organized fashion
other than as a single list of tracks. As will be described in
more detail below, in one embodiment tracks are sorted
utilizing a tree structure having branches labeled according
to types of metadata associated with the tracks

For example, a track recorded as “Golden Slumbers” by
the Beatles that appears on their album “Hey Jude” might
appear as a track under the album “Abbey Road” as well as
a track under the list of tracks by the Beatles. It might appear
as a track under the genre “Pop Rock™ as well as “Songs
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from the 60°s.” Furthermore, the organization can have more
complex hierarchies. For example, the category of “Pop
Rock” might contain subcategories “British Musicians,”
“ American Musicians” and “Other Musicians”. In all cases,
the track is automatically filed into all appropriate locations
without requiring user interaction.

In the currently defined embodiment, a tree structure is
defined by a file having the following structure.

The first line of a TreeDef.inf file contains a version
number:

V1.0
Each subsequent line (at least in v1.0) contains lines of the
following format:

CATEGORY_NAME|TRACK_TYPE
MASK|CATEGORY _STRUCTURE

CATEGORY_NAMEs are the top-level names of the
branch under which tracks are sorted. They include
things like “Album,” “Artist,” “Voice Tracks,” “All
Tracks,” etc.

TRACK_TYPE_MASKs tell which types of tracks are
to be filed under this particular branch. The actual value
is a hexadecimal numerical value (in ‘0X’ format, e.g.
0X01) generated by ORing the following flags together
as appropriate:

enum tTrackType

kTTNothing=0x00,
kTTSong=0x01,
kTTVoice=0x02,
kTTBook=0x04,
kTTMacro=0x08,
kTTPlaylist=0x10

IS

So, for example, the “Album” branch has a TRACK _
TYPE MASK of kTTSong, because only songs are filed
under that branch, but the “All Tracks” branch has a
TRACK_TYPE_ MASK of
(kTTSong[k TT Voicel[KTTBook).

Other elements might be added to tTrackType (e.g.
kTTVideo) as appropriate.

CATEGORY__STRUCTURES tell how to file the songs
based on their metadata information. The CATEGORY
STRUCTURE is a string of characters that tell, from left to
right, the order of hierarchy. The characters come from the
following enum constants:

enum tFileTag

{
kFTNone=‘@’,
kFTTrackType="T",
kFTTitle=*N’",
kFTAudioFile=‘F’,
kFTArtist="M’,
kFTAlbum=‘1’,
kFTGenre=‘G”,
kFTSource=‘S’,
kFTYear="Y",
kFTArtistCountry="C’

IS

Thus, a CATEGORY__STRUCTURE of LN tells to create
a subcategory that is a list of Albums, each of which contains
a list of Tracks.






