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1
INTERFACE FOR AUDIO VISUAL DEVICE

This application claims the benefit of U.S. Provisional
Application No. 60/335,634, “User Interface for Audio
Device,” filed on Oct. 25, 2001, which is incorporated herein
by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention is directed to an interface for an
audio/visual system.

2. Description of the Related Art

The automobile audio industry is a growing and successful
industry. Most automobiles sold include some type of audio
system. For example, many automobiles include a radio, a
cassette player and/or a compact disc player. Some automo-
bile audio systems include a disc changer. A disc changer is a
device that can hold more than one audio disc and can be used
to play songs from any of the discs being stored in the disc
changer. Typical disc changers are separate components of a
stereo system and can hold six, eight or ten discs such that the
disks can be inserted in and removed from the disc changer
separately. Examples of disc changers include audio compact
disc changers, audio minidisk changers and CD-ROM disc
changers.

Part of the reason that automobile audio systems are so
popular is because many people want to hear music while
they are driving. While listening to a radio is sufficient for
many people, a growing number of drivers prefer to pick and
choose what music they will listen to. These drivers prefer
audio systems that include a tape player or a compact disc
player.

Although there are many audio systems with a compact
disc player or tape player available to the public, these audio
systems have drawbacks. First, these systems can only store a
limited amount of music. That is, a system with a tape deck
can only store the maximum amount of music that fits on a
tape, which often is sixty minutes, or one hundred and twenty
minutes. Compact discs typically hold approximately sev-
enty-four minutes of music. Thus, these devices have a lim-
ited amount of music that can be stored. Second, if a user is
listening to a first tape or compact disc and chooses to listen
to a different tape or compact disc that is not already stored in
the player, the user must remove the compact disc or tape and
insert a different one. This can be a difficult and dangerous
maneuver while driving an automobile. Third, tape decks and
compact disc players require physical media. Although music
can be stored on a computer’s memory, prior art stereos
require tapes or compact discs for each set of tracks. Thus,
extra resources are wasted manufacturing and purchasing the
media. Fourth, the media is vulnerable. For example, compact
discs can scratch or break. Cassettes can wear out or break.

Additionally, there is a new trend to order music online.
That is, consumers can purchase music over the Internet by
downloading the music. As downloading music becomes
more popular, consumers will want to play this downloaded
music in their automobiles. An automobile stereo that
includes a compact disc player to play music requires the user
to purchase a compact disc recorder and burn a compact disc
in order to play the downloaded music. Thus, there is a need
for an improved automobile audio system that does not
require cassettes or compact discs, can be used with reusable
media and can play music downloaded from a computer or
other device.

One solution that is available is the solid state automobile
stereo, which stores music in .mp3 format (or other com-
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pressed digital music formats). Such a system can typically
store very large amounts of music data. Because of the large
amounts of music data stored on a solid state automobile
stereo, there needs to be a way to organize the music for the
user. Previous systems allow a user to make playlists. One
drawback with user defined playlist is that creating the play-
list takes a considerable amount of time and, if a user has
many playlists, the user may have trouble remembering what
tracks (e.g. songs) are on what playlists. Finally, since many
automobiles already have stereos installed, it is advantageous
to auto owners to be able to use their existing in-dash stereos
to access data on a solid state device.

Therefore, there is a need to provide a better interface for
accessing tracks in a system that can store a large amount of
data.

SUMMARY OF THE INVENTION

The present invention, roughly described, pertains to a
system for accessing a large amount of content in an orga-
nized manner. One embodiment of the present invention can
be used to provide an interface for accessing music on a
digital music device using a traditional automobile stereo
interface. The music is stored as compressed digital audio
data such as .mp3 format; however, other compressed formats
can be used and uncompressed formats can be used. Addi-
tionally, the present invention can also be used with other
audio and video content, and in systems that are auto related
and non-auto related.

One embodiment of the present invention includes a sys-
tem for presenting audio/visual tracks, where the tracks have
track identification attributes. The system receives an indica-
tion of a first mode of a set of modes. Each mode is associated
with a different track identification attribute. Each mode
includes one or more playlists of tracks. These playlists can be
created in advance (e.g. priorto receiving the indication of the
first mode) or automatically when needed (e.g. in response to
receiving the indication of the first mode). Each playlist of a
particular mode is based on a different value for the track
identification attribute associated with the particular mode.
The system accesses a first playlist for the first mode and
plays tracks according to the first playlist. The tracks can be
songs, narratives, movies, shows, commercials, or any other
audio/visual content.

In one embodiment, a track identification attribute is a data
value that can be used to describe or identify a track, a char-
acteristic of a track or a combination of characteristics of a
track. A track identification attribute can be based on a pre-
existing characteristic or can be user created. Examples of
track identification attributes include title, artist, album,
genre, media type, year of publication, rating, reviews, qual-
ity, etc. An example of a track identification attribute that is
based on a combination of characteristics is an attribute that
identifies a particular artist and a particular publication time
period (e.g. Beatles 1968-1970). Another example of a track
identification attribute that is based on a combination of char-
acteristics is an attribute that identifies a particular artist and
a particular genre (e.g. Billy Joel classical).

Another embodiment of the present invention includes
sequentially playing a first set of tracks that have a common
value for a first track identification attribute. The system
receives an indication of a second track identification
attribute while sequentially playing the first set of tracks. A
second set of tracks is determined based on a particular value
for the second track identification attribute for a particular
track playing at a time when the indication of the second track
identification attribute was received. The second set of tracks
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has the particular value for the second track identification
attribute. The system then plays the second set of tracks.

The present invention can be accomplished using hard-
ware, software, or a combination of both hardware and soft-
ware. The software used for the present invention is stored on
one or more processor readable storage media including hard
disk drives, CD-ROMSs, DVDs, optical disks, floppy disks,
tape drives, RAM, ROM or other suitable storage devices. In
alternative embodiments, some or all of the software can be
replaced by dedicated hardware including custom integrated
circuits, gate arrays, FPGAs, PL.Ds, and special purpose com-
puters.

These and other objects and advantages of the present
invention will appear more clearly from the following
description in which the preferred embodiment of the inven-
tion has been set forth in conjunction with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of one embodiment of hardware
that can be used for the present invention.

FIG. 2 is a block diagram of the components of the server
of FIG. 1.

FIG. 3 is a flow chart describing the operation of the system
of FIG. 1.

FIG. 4 depicts a user interface.

FIG. 5 is a flow chart describing an exemplar process for
performing the present invention.

FIG. 6 depicts exemplar data structures for storing playlists
according to the present invention.

FIG. 7 is s flow chart describing an exemplar process for
creating the data structures of FIG. 6.

FIG. 8 is a flow chart describing an exemplar process
performed when the system receives a request to operate in a
particular mode.

FIG.9is a flow chart describing one exemplar embodiment
for switching a playlist.

DETAILED DESCRIPTION

While the embodiments of the invention described below
pertain to an in-vehicle audio system, the present invention
can also be used in other contexts and with other types of
audio/visual data. For purposes of this patent, audio/visual
includes audio alone, visual alone, or a combination of audio
and visual. Examples of audio data include music, speech or
other sounds. Examples of visual data include video, anima-
tion, slide show, text, still images, etc. Thus, the present
invention can be used to present video data, visual text data,
speech data, or any other type of audio/visual data. In one
embodiment, the audio/visual data is grouped into tracks. A
track could be a song, a message, a story, a video, a scene from
a video, etc. The term track is used, therefore, to refer to a
grouping of audio/visual data.

Tracks can be grouped together by a playlist. In its most
general form, a playlist is a list of tracks. The list can be
ordered or not ordered. In one embodiment, the playlist stores
an identification of a track and a path indicating where to find
the track. In other embodiments, additional information can
also be stored, less information can be stored or other infor-
mation can be stored. In the prior art, playlists are typically
created by a user who manually selects a set of songs to be
added to the playlists. The prior art also includes means for a
user to define criteria for creating playlists. These manually
created playlists and playlist created according to criteria will
both be referred to as user created playlists.
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FIG. 1 depicts one embodiment of a system that can imple-
ment the present invention. FIG. 1 depicts music server 102,
which is one embodiment of an audio/visual server. In one
embodiment, music server 102 emulates a disc changer.
Music server 102 is in communication with head unit 104. In
one embodiment, head unit 104 is a standard automobile
stereo head unit, which is adapted to communicate with a disc
changer. Connected to head unit 104 are speakers 106, 108,
110 and 112 for providing music to the user. FIG. 1 also shows
removable disk cartridge 120 which can be connected to
music server 102 or docking station 122 (also called a dock).
In one embodiment, disk cartridge 120 includes a hard drive.
In other embodiments, disk cartridge 120 includes other types
of storage media (e.g. flash memory, RAM, optical disc,
DVD, etc.).

Docking station 122 is connected to computer 124. In one
embodiment, docking station 122 connects to a USB port of
computer 124. In other embodiments, docking station 122
can connect to a parallel port, serial port, fire wire connection
or other interface. In other embodiments, docking station 122
communicates with computer 124 using a wireless connec-
tion, including infrared, RF, etc. Alternatively, docking sta-
tion can be a separate entity on a network communicating to
computer 124 over a network.

FIG. 1 shows a monitor 126 connected to computer 124.
Computer 124 is a standard personal computer known in the
art. For example, computer 124 includes a processor, a
memory in communication with the processor, a hard disk
drive in communication with the processor, a USB port, a
serial port, a parallel port, a network interface (e.g. network
card or modem), a keyboard and a pointing device. The key-
board, pointing device and monitor 126 are used to provide
and interact with a graphical user interface (GUI) so that a
user can add tracks to music server 102. Computer 124 is
connected to Internet 128 via a modem, LAN or other means.
In one embodiment of the present invention, an Internet
server 130 is provided via the Internet for downloading
tracks, downloading information about tracks, storing infor-
mation about tracks and downloading firmware. In one
embodiment of the system of FIG. 1, the tracks are songs.

In general, the embodiment shown in FIG. 1 operates as
follows. A user will insert disk cartridge 120 into docking
station 122. Using the GUI on computer 124, the user will
download tracks from the Internet (including Internet server
130) or other source to the hard disk of computer 124. The
downloading of music can also be done without using the
GUI of the present invention. After the tracks are on disk
cartridge 120, disk cartridge 120 is removed from docking
station 122 and inserted into music server 102. In one
embodiment, music server 102 and head unit 104 are
mounted in an automobile. More specifically, music server
102 may be mounted in the trunk of a car and head unit 104 is
mounted in the dashboard. After disk cartridge 120 is inserted
into music server 102, a user can use head unit 104 to access
tracks on disk cartridge 120 and play those tracks through
speakers 106, 108, 110 and 112.

The hard disk drive in disk cartridge 120 includes music
files to be played by music server 102. The hard disk drive
also includes various program code, configuration informa-
tion and playlist information. Examples of configuration
information includes whether there should be a pause
between tracks, whether text output should be enabled,
whether random play should be enabled, the length of the gap
between tracks, information about repeating tracks in the
playlist, a series of files for configuring controller 320 to
communicate with head unit 104, and a text file with a set of
flags which indicate any of the following: disk cartridge






