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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 October 25, 2001,

which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

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

system.

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 automobile 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. BExamples 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,
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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 seventy-four minutes of music. Thus, these
devices have a limited 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 compressed 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 playlist takes a considerable amount of time and, if a user has many
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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 organized 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.
Additionally, 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 system for
presenting audio/visual tracks, where the tracks have track identification
attributes. The system receives an indication 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. prior to 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 characteristic of a track or a
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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, quality, 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 characteristics 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 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 hardware, software, or
a combination of both hardware and software. The software used for the
present invention is stored on one or more processor readable storage media
including hard disk drives, CD-ROMs, 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, PLDs, and
special purpose computers.

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 invention has been set forth in conjunction with the

drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a block diagram of one embodiment of hardware that can be

used for the present invention.

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

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

Figure 4 depicts a user interface.

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

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

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

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

Figure 9 is 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, animation, 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,
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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 information 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.

Figure 1 depicts one embodiment of a system that can implement the
present invention. Figure 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. Figure 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 connection, including
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infrared, RF, etc. Alternatively, docking station can be a separate entity on a

network communicating to computer 124 over a network.

Figure 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 keyboard, 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 information about tracks and
downloading firmware. In one embodiment of the system of Figure 1, the
tracks are songs.

In general, the embodiment shown in Figure 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 information and playlist information. Examples of
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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 change, other devices connected,
head unit text on/off, time elapsed to be displayed up or down, etc. The flag
indicating disk cartridge change is a one byte binary value that is incremented
by computer 124 if disk cartridge 120 is connected to docking station 122 and
data is written to or deleted from disk cartridge 120. Alternatively, he flag can
be one bit. Note that in one embodiment, music server 102 is prohibited from
writing to disk cartridge 120. The drive also includes a button mapping file
which is used to override the function of any button on the head unit. A file is
also included which provides a temperature setting for automatically turning the
box off. In one embodiment, music server 102 includes a thermometer and
electronics for determining the temperature. If the temperature reaches the
setting in the file, music server 102 will automatically turn off. Another file
stores the firmware used to program controller 320 to communicate with head
unit 104. The firmware (and its version number) on hard disk drive 178 is
encrypted.

Hard disk drive 178 also stores the operating system for music server
102. In one embodiment, the operating system used is LINUX. Other operating
systems can also be used. In addition to the operating system code, drivers are
stored (including the IDE driver, audio drivers for the digital to analog
converter, a driver for the serial interface between the processor and the
controller, etc.). A start up file is also stored (which includes start up code
performed by processor 302 after receiving power).

Figure 2 shows a block diagram of the components of one embodiment
of music server 102. Bus 300 is connected to processor 302, boot ROM 304,
RAM 306 and IDE glue logic 308. Connected to IDE glue logic 308 is IDE

PCT/US02/33488
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connector 310. IDE connector 310 is used to connect to connector 172 of disk

cartridge 120. RAM 306 is used as memory for processor 302. In one
embodiment, RAM 306 includes 16 megabytes of DRAM. Boot ROM 304 is
used to store the code for booting processor 302. Processor 302 is also
connected to controller 320. Music server 102 uses a separate processor and
controller because the communication with the head unit is in real time, while
processor 302 is busy decoding audio and/or visual data. In one embodiment,
processor 302 is an EP 7212 from Cirrus Logic, which implements the ARM
architecture. One example of a suitable controller is the Phillips 8051
Microcontroller. Note that other processors and/or controllers can also be used.
Although controller 320 is referred to as a controller, the terms controller and
processor can be used interchangeably and controller 320 can be referred to as a
Processor.

The communication between controller 320 and processor 302 includes
a serial interface. In some embodiments, there is also a program signal sent
from processor 302 to controller 320. Controller 320 includes an internal flash
memory. The program signal is used by processor 302 to program the internal
flash memory of controller 320. Controller 320 is connected to glue logic 330,
which is connected to connector 322. In one embodiment, connector 322 is a 24
pin centronics port. Connector 322 is attached to a cable. The other end of the
cable connects to head unit 104. Many automobile stereo head units have a disc
changer port in the back of the head unit. This port contains an interface to
connect to a cable. The signals communicated by the disc changer port include
a 12 volt power source, ground, an accessory signal, a clock signal and data
pins. In some alternatives, the accessory signal is not part of the cable, is not
sent or is sent separately.

Glue logic 330 1s reprogrammable. For example, glue logic 330 can be
an FPGA or a PLD (as well as other suitable reprogrammable logic devices).
Glue logic 330 is connected to and programmed by processor 302. Glue logic

330 provides latches, inverters and other glue logic that is specific for each head
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unit and used to make communication from controller 320 compatible with the

particular head unit.

Connector 322 is also connected to power module 330. The cable from
head unit 104 to connector 322 provides the auto’s accessory signal and a 12
volt power source from the car battery or other power source. This 12 volt
power is communicated to power module 330. Power module 330 then creates
a 5 volt DC power source, which is communicated to the components shown in
Figure 2. Signal 340 provides 5 volt power to controller 320. The 5 volt power
connection to the other components is not shown in Figure 2. Power module
330 also communicates a 12 volt power signal 342 to controller 320 for
programming the internal flash memory of controller 320. In one embodiment,
power module 330 is an LM317 from National Semiconductor. Connected to
power module 330 is a switch 332. In one embodiment, switch 332 is turned on
when disk cartridge 120 is properly inserted into music server 102. When
switch 332 is turned on and the accessory signal is on, power module 330 sends
the 5 volt power to the components of Figure 2. When switch 332 is not turned
on or the accessory signal is not turned on, power module 330 does not send the
power to the components of Figure 2. Thus, music server 102 will not operate
unless disk cartridge 120 is properly inserted in music server 102. In one
embodiment, one exception is that the 5volt power signal 340 is always on. In
other embodiments, the system does not include switch 332 and will operate
without the insertion of disk cartridge 120. In this alternative embodiment,
music can be stored in RAM 306 or another storage medium.

Figure 2 also shows digital to analog converter 324 connected to
processor 302 and connector 322. Also connected to digital to analog converter
324 is audio connector 326. In one embodiment, audio connector 326 includes
one or more RCA audio ports. One or more cables connect audio connector 326
to head unit 104. In one embodiment, processor 302 is used to decode the
audio/visual files. The decoded audio/visual data is communicated to digital to

analog converter 324, and then on to either audio connector 326 or connector
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322. Thus, server 120 can provide audio to head unit 104 via connector 322 or

audio connector 326, depending on the particular head unit. The audio signal
sent via connector 322 can be analog or digital, depending on the particular
head unit.

The flash memory internal to controller 320 stores firmware to program
controller 320 to interface with the appropriate head unit. If music server 102 is
initially set up to communicate with a first head unit and the user subsequently
installs music sever 102 into a different automobile with a different head unit,
controller 320 can be reprogrammed to communicate with the new head unit by
changing the firmware in the internal flash memory of controller 320.

Note that the connection from music server 102 to head unit 104 is
described above to include a pin connector and a cable. Alternatives to a pin
connector and cable combination include a cable alone, pin connector alone,
wireless connection, optical connection, Ethernet, LAN, modem or another high
speed or low speed data line.

Figure 3 is a flow chart describing the overall use of the embodiment of
the present invention described above. In step 402, a user acquires music.
There are many suitable alternatives for acquiring music. In one embodiment,
music is acquired by transferring it from a floppy disk, CD-ROM, audio
compact disc, etc. to computer 124. Alternatively, music could be downloaded
from the Internet. Music can also be stored on computer 124 by transferring it
across a network, or any other means known for transferring music or other
audio/visual files. In step 404, the music desired to be played using music
server 102 is transferred from computer 124 to disk cartridge 120 via docking
station 122. In step 406, disk cartridge 120 is removed from docking station
122. In step 408, disk cartridge 120 is inserted into music server 102. In step
410, head unit 104 is operated by a user. In step 412, head unit 104 sends
commands to music server 102 requesting certain music to be played. In step
414, music server 102 provides the requested music to head unit 104. In step
416, head unit 104 provides the music through speakers 106, 108, 110 and 112.

PCT/US02/33488
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The embodiments of Figures 1-3 provide examples of systems that can

be used to implement the current invention. More details of these systems can
be found in U.S. Patent Application No. 09/521,182, titled “Audio/Visual
Server,” filed on March 8, 2000; and PCT Application No. PCT/US01/06602,
titled “Audio/Visual Server,” International Filing Date of March 1, 2001; both
of which are incorporated herein by reference. Note that the embodiments of
Figures 1-3 are examples of suitable systems for use with the current invention
and many other systems can also be used. Furthermore, many of the
implementation details of how various components of Figure 2 communicate
with each other are not relevant to the present invention.

Figure 4 shows a front view of an exemplar user interface for
automobile stereo head unit 104. The user interface provides a means for the
nser to control the stereo system and receive information back from the stereo
system. Although the interface of Figure 4 is for an automobile stereo, the
interface can be used for other types of audio/visual devices. The interface
includes a display 500. When automobile head unit 104 is operating the radio,
display 500 will indicate the radio station currently being tuned. When
automobile head unit 104 is controlling a CD changer, “CD” will appear on the
left-hand side of display 500, the disc number will appear on display 500 (e.g.
2) and the track number (e.g. 07) will be displayed on display 500. In some
embodiments, head unit 104 will also include an in-dash CD player. Head unit
104 includes a volume button 502 and a tuning button 504. Head unit 104 also
includes source buttons 506, 508 and 512. FM button 506 causes head unit 104
to tune FM stations. AM button 508 causes head unit 104 to tune AM stations.
CD button 512 causes head unit 104 to activate the disk changer. Scan button
510, pressed during FM or AM tuning, will cause the head unit to scan various
radio stations. If RND button 514 is pressed while operating the disc changer,
the tracks of the disc changer will be played in a random order. Reverse button
516 is used to cause the disc changer to sequence back to the previous track. If

reverse button 516 is pressed and held, the disc changer will scan a track
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backwards. Forward button 518, when depressed, will cause the disc changer to

move to the next track. If forward button 518 is pressed and held, the disc
changer will fast forward through the track. Head unit 104 also includes six
numbered buttons 520 (“17), 522 (27), 524 (“3”), 526 (“4”), 528 (“5”), and 530
(“6”). Buttons 520-530 are used to select a CD from the disc changer. That is,
some disc changers can hold six discs. By selecting button 520, disc 1 will be
selected; by selecting button 522, disc 2 will be selected; by selecting button
524, disc 3 will be selected; by selecting button 526, disc 4 will be selected; by
selecting button 528, disc 5 will be selected; and by selecting button 530, disc 6
will be selected. In one embodiment, while operating as a radio, buttons 520-
530 can be used to tune preset radio stations. In some embodiments, head unit
104 can use knobs, sliders, voice input, touch sensitive devices, etc, instead of
or in addition to any one or more of the buttons. Each of the buttons, knobs,
sliders, touch sensitive devices, voice input devices etc. on a user interface are
known as input devices. The system can use any type of input device and any
number of input devices to implement the present invention. For example, in
one embodiment head unit can include one input device that receives voice
commands to perform all of the functions of the present invention.

One embodiment of the present invention includes using the
audio/visual server (described above) to emulate a disc changer. In that
embodiment, buttons 520-530 can be used to select various user created
playlists. However, requiring the user to store all tracks in six playlists may not
be the optimal means for the user to manage and organize tracks. Thus, the
present invention provides a new and useful means for organizing and accessing
tracks on the audio/visual server (or other device). One embodiment of the
present invention uses six buttons 520-530 to select between modes. In one
implementation, at least six buttons ate required. Other implementations can
use more or less than six buttons. The present invention also makes use of
forward and reverse buttons 516 and 518. In one embodiment, buttons 520-530,

and buttons 516 and 518 are the minimum buttons required to perform the
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present invention. In other embodiments, more or less than those buttons can be

used. In one implementation, the present invention is only used if there are not
more than six buttons 520-530, and a button can only be registered once in a
row, there is only one message associated with pressing a button and a
numbered button may briefly mute the audio output. In other embodiments,
other limitations may also apply.

One embodiment of the present invention uses two sets of buttons: mode
buttons and action buttons. The mode buttons are the buttons numbered 1-6 on
the head unit (buttons 520-530). The action buttons are the forward and reverse
buttons 516 and-Sl 8. In other embodiments, other buttons can be used for the
mode buttons or action buttons. One embodiment of the present invention
includes six modes: track mode, playlist mode, album mode, artist mode, genre
mode and special features mode. Track mode will allow a user to change the
current track to another track on the current playlist. The current two-digit track
number is depicted on display 500. This is the default mode. In one
embodiment, all other modes will return to the default mode after a few
seconds.

By depressing button 520, the system will enter track mode. Once in
track mode, the system will move one track forward on the current playlist after
button 518 is pushed, reverse one track on the current playlist after button 516 is
depressed and randomize the current playlist after random button 514 is
depressed. Reversing one track includes going to the beginning of the current
song if not at the beginning of the current song. If already at the beginning of
the current song, then reversing one track includes playing the previous track.
Thus, track mode is used to switch tracks for the current playlist being used. To
switch playlists, a user would have to enter playlist mode, album mode, artist
mode or genre mode.

Playlist mode allows the user to change between user created playlists.
While in playlist mode, display 500 will indicate the playlist number being

accessed. The system will enter playlist mode after a user presses button 522.
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While in playlist mode, pressing forward button 518 causes the system to access

the next user created playlist, pressing button 516 causes the system to access
the previous user created playlist and pressing random button 514 causes the
system to turn on the random feature (e.g. random tracks and/or random
playlists).

Album mode allows the user to browse the various albums of tracks on
the audio/visual server. The system will sort all tracks by album, and create a
list of albums. In album mode, the user will browse betweg:n the various
albums, choose one particular album and play the tracks from that album. In
one embodiment, the system creates a playlist for each album. Each playlist
contains tracks from the same album. In album mode, the user selects the
album playlist desired. The user enters album mode by selecting button 524.
While in album mode, selecting button 518 causes the system to access the next
album playlist, pressing button 516 causes the system to access the previous
album playlist and pressing random button 514 tumns on the random feature.
Each album playlist is assigned a number that is displayed while that playlist is
being played. Alternatively, a text message can be displayed which identifies
the album.

Artist mode allows a user to browse a list of all the artists represented by
the songs in the audio/visual server. In one embodiment, the audio/visual server
sorts all tracks (e.g., songs) by artist, thus creating playlists according to artists.
Each track on a playlist will have the same artist. The user can then select
which artist to listen to, and all the tracks for that artist will be played. The user
enters artist mode by pressing button 526. While in artist mode, selecting
button 518 causes the system to access the next artist playlist, selecting button
516 causes the system to access the previous artist playlist and selecting button
514 turns on the random feature. In one embodiment, each artist playlist is
assigned a number and the appropriate number of the artist being accessed is
displayed in display 500. In another embodiment, text is used to display the

artist’s name.
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Genre mode allows a user to browse songs by genre (e.g. rock, jazz,
classical . . . ). In one embodiment, the system can sort all songs by genre and
create playlists for each genre. Each song on a particular playlist will be of the
same genre. That is, every song on the rock playlist will be a rock song. The
user enters genre mode by pressing button 528. Once in genre mode, the user
can select button 518 to go to the next genre playlist, select button 516 to go to
the previous genre playlist or select button 514 to turn on the magazine random
feature. While in genre mode, the system will display the particular genre being
accessed on display 500. In one embodiment, each genre is assigned a number
and that number is displayed in display 500. Alternatively, a text message can
be displayed indicating “rock”, “jazz,” etc.

Special features mode allows access to several run-time features and
configuration features, as well as providing for future addition of features. In
one embodiment, the special features menu is limited to only one level of depth.
In other embodiments, multiple levels can be used. The user enters special
features mode by selecting button 530. Once in special features mode, the user
can switch between various menu items using reverse button 516 and forward
button 518. Scan button 510 is used to select an item. In one embodiment, the
special features menu includes six items. The first item is a quick help menu.
The second item turns on the voice messages to help a user. The third item
turns off voice messages. The fourth item causes all voice messages to be in
English. The fifth item causes the help messages to be in a language other than
English (e.g. German). The sixth item plays version release info from an audio
file.

As discussed above, head unit 104 communicates with audio/visual
server 102 by sending messages, which are received by controller 320.
Controller 320 communicates with processor 302. Some of the messages sent
between controller 320 and processor 302 include controller 320 informing
processor 302 of the current mode requested and actions selected. Additionally,

messages can be sent from controller 320 to processor 302 indicating to start or
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stop playing various tracks. For example, when entering feature mode,

controller 320 will send a message to processor 302 indicating that the
controller has entered into feature menu. Processor 302 will respond with
information for the current menu of features. Controller 320 will also indicate
to processor 302 what menu item is shown in the display. Processor 302 may
play an audio file, reply with a text packet or do nothing. Controller 320 will
also indicate to processor 302 whether to descend up or down a set of menu
items, menu levels or tracks.

Note that the above discussion describes custom user playlists, playlists
organized by artist, playlists organized by album and playlists organized by
genre. The present invention also supports playlists organized by other
attributes of tracks; for example, by date published, band members, country of
origin, alphabetical, actors, length, language or any other criteria. In one
embodiment, the modes are associated with track identification attributes. A
track identification attribute can be a data value that describes a track and can be
used to identify a track. Examples include title, album, genre, artist, year
published, country of origin, language, actor, length, or any other information
that can be used to describe or identify a track. In one embodiment, the present
invention is used with music files in .mp3 format. Currently, mp3 files include
an ID3 tag. An ID3 tag can store the title of the track, the artist, album, year
recorded, track number, genre and comments. Any of the information in the
ID3 tag can be a track identification attribute.

Figure 5 is a flowchart describing one embodiment of a process for
performing the present invention. In step 602, audio/visual server 102 receives
power. In one embodiment, upon receiving power, the system will create a set
of data structures. There will be one data structure for each mode. In the
embodiment where there is a mode for each track identification attribute, then
there will be one data structure for each track identification attribute. In one
alternative, there will be only one data structure, which will store information

for each mode. The data structures will store information for playlists. In one
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embodiment, each mode will be associated with a track identification attribute
(e.g. album, title, genre, etc.). Each mode will include a set of playlists. Each
playlist will be associated with a different value for the associated track
identification attribute. Within each playlist, each track in the playlist will have
the same value for the track identification attribute under consideration. For
example, for artist mode, there may be ten playlists representing each of the ten
artists whose songs are stored on the audio/visnal server. The track
identification attribute associated with the mode is “artist” and each playlist will
have a different value for the artist attribute. Within each playlist, every track
will be by the same artist; therefore, the value for the artist attribute will be the
same for each track in the playlist. Figure 6 graphically depicts examples of the
various data structures created in step 604 of Figure 5. Data structure 660 stores
the user created playlists. Data structure 670 stores the playlists for artist mode.
Data structure 680 stores the playlists for album mode. Data structure 690
stores the playlists for genre mode. In one embodiment, each of the data
structures of Figure 6 are arrays. In another embodiment, the data structures are
linked lists. Other types of data structures can also be used.

Data structure 660 shows playlist 662, playlist 664, . . . playlist 666.
Each playlist includes a set of tracks (Tr1, Tr2, Tr3...TrN). For each track, the
data structure stores the track name and a path to that track on the hard disc. In
some embodiments, all or a subset of the track identification attributes are
stored. In one embodiment, the tracks for all the playlists of Figure 6 are stored
in a set order and played back in that order. In other embodiments, the playlists
can be unordered.

Data structure 670 stores playlist 672, playlist 674, . . . playlist 676.
Each playlist includes a set of tracks (Trl, Tr2, Tr3...TrN). For each track, the
data structure stores the track name and a path to the track. In some
embodiments, all or a subset of the track identification attributes are stored.

Data structure 680 stores the playlists for album mode. Data structure
680 can store N playlists. Figure 6 shows playlist 682, playlist 684, . . . playlist
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686. Each playlist includes a set of tracks (Trl, Tr2, Tr3...TtN). ). For each

track, the data structure stores the track name and a path to the track. In some
embodiments, all or a subset of track identification attributes are stored. In
other embodiments, other information can be stored for each track.

Data structure 690 stores the playlists for genre mode. Up to N playlists
can be stored. Figure 6 shows playlist 692, genre playlist 694, . . . genre playlist
696. Each playlist includes a set of tracks (Trl, Tr2, Tr3...TtN). For each
track, the data structure stores the name and path for the track. In some
embodiments, all or a subset of the track identification attributes are stored.

Upon starting, the audio/visual server will create multiple sets of
playlists. Thus, the system will organize all tracks by album, artist, genre
and/or other attributes. There will be one set of playlists for each mode. That
is, if the user enters artist mode, the user can browse between the various artist
playlists. As explained above, there will be one artist playlist for each artist
represented by the music stored on the hard disc. Once the user chooses a
playlist, the user will have the songs from that playlist played back to the user.
The user can use the forward and reverse buttbns to browse through the
playlists.

Figure 7 is a flowchart describing the process of creating the data
structures of Figure 6. Thus, the process of Figure 7 implements step 604 of
Figure 5. Specifically, for example purposes, Figure 7 describes a process for
creating data structure 670. The same process can also be used to create the
other data structures.

In step 702, the system accesses a database file. That is, the hard disk
drive seated in the audio/visual server includes a number of database files which
are added to the hard disk drive by computer 124 prior to removing disk
cartridge 120 from docking station 122. In one embodiment, there is a database
file for artists, a database file for genre and a database file for album. In some

embodiments, there will be one database file for each mode. Alternatively, it
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can be thought of as one database file for each track identification attribute,

which is used to create a mode.

In the artist database file, all tracks are first sorted by artist, then genre,
then album, and then title. Stored with each title is the path on the hard drive
for that particular title. In other words, the database file is broken up by artist.
Within each artist, there is a category for each genre. Within each genre, there
is a category for each album. Within each album, there is a list of titles.

The genre database file is first sorted by genre. Within each genre is a
list of artists. Within each artist is a list of albums. For each album there is a
list of tracks with associated paths.

The album database file is first sorted by album. Within each album is a
list of genres. Within each genre is a list of artists. Within each artist is a list of
titles with associated paths. The above discussion describes one exemplar set of
orderings for the artist database file, genre database file and the album database
file. Other orderings can also be used with the present invention. No one
particular ordering is necessary for taking advantage of the present invention.

Step 702 of Figure 7 includes the system reading the artist (or other
appropriate) database file. In step 704, the next artist in the database file is
accessed. If this is the first time that step 704 is performed, then the first artist
is accessed. In step 706, an array is created for the artist. The array represents
the playlist. For example, step 706 could include creating playlist 672 for artist
1. In step 708, the next genre listed underneath that artist is accessed.
Remember that for each artist there is a list of genres. The next genre is
accessed in step 708. If this is the first time that step 708 is being performed for
that artist, then the first genre is accessed. In step 710, the next album is
accessed. Within each genre, a list of albums is provided. The next album is
chosen in step 710. If this is the first time that step 710 is being performed for
this genre and artist, then the first album is selected. Within each album, there
is a list of track titles and associated paths. In step 712, the next (which could
be the first) title and associated path is accessed. In step 714, the track title,
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path, album, genre and artist for the accessed track are stored in the next
available entry in the array in step 714. In other embodiments, only the track
title and path is stored. In some embodiments, different information can be
stored. In step 716, it is determined whether there are any more tracks for the
current album being accessed. If there are more tracks, then the method loops
back to step 712. If there are no more tracks for the current album, then the
method loops to step 718. In step 718, it is determined whether there are any
more albums for the current genre under consideration. If there are more
albums, the method loops back to step 710. If there are no more albums to
consider for the current genre, then the method loops to step 720 and determines
whether there are any more genres to consider for the current artist. If there are
more genres to consider, then the method loops back to step 708. If there are no
more genres to consider for the current artist, the method loops to step 722. In
step 722, it is determined whether there are any more artists to consider for the
current database file. If there are more artists to consider, then the method loops
back to step 704. If there are no more artists to consider, then the method of
Figure 7 is completed. Figure 7 is performed for each of the database files to
create data structures for each of the track identification attributes associated
with the artist mode, album mode, genre mode and any other modes desired.
However, for different database files, the order of searching artists, albums,
genres and other attributes will depend on the sorting in the database file.
Looking back on Figure 5, each of the data structures of Figure 6 are
created in step 604. After 604, the system goes into normal operation mode
which includes the system being used as a radio, tape player, CD player, digital
music player, etc. In step 606, the system receives a selection to play a CD. In
one embodiment, step 606 includes button 512 being selected.  One
embodiment of the present invention includes using music server 102 to
emulate a disc changer when button 512 is selected. Thus, by the user pressing
CD button 512, music server 102 will be activated to emulate a disc changer

and play compressed digital music files. In step 608 of Figure 5, music server
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102 begins playing music. In one embodiment, music server 102 will begin

playing music at the point where it left off. When music server 102 was shut
off, it was previously playing a track at a particular location in that track. Music
server will start off by continuing to play that track from the location where it
stopped.

In step 610 of Figure 5, a command is received. Typically, a command
will be received after a user invokes one of the control devices (e.g. buttons,
knobs, sliders, etc.) shown in Figure 4. Alternatively, a remote control or other
interface can be used to send commands. Upon the user’s invoking one of the
buttons, knobs, sliders, etc., a command is sent to music server 102. Until a
command is sent, music server 102 will continue playing music according to the
current playlist and will wait for a command. There are at least two types of
commands that can be received: track commands and mode commands. If a
track command is received, it is determined which type of track command was
received (step 612). If the user invoked the reverse button 516, then the system
will play the previous track on the current playlist in step 614. If the music
server was in the middle of a song, then playing the previous track can include
going back to the beginning of the current track. If the music server was
already at the beginning of a track, then playing the previous track includes
playing the previous track on the playlist. Alternatively, playing the previous
track would always mean playing the previous track on the playlist. If the
command received was a forward command (in response to forward button
518), then music server 102 will play the next track on the current playlist in
step 616. If the command received was a random command (in response to
random button 514), then music server 102 will go into random mode in step
618 and play the first track on the randomized playlist in step 620. After steps
614, 616, or 620, the method loops back to step 610 and waits for the next
command while playing the current track.

If the command received in step 610 is a mode command, then the

system determines which mode command was received in step 630. If the
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playlist mode command was received (e.g. button 522), then the system enters

the playlist mode in step 632. If the album mode command was received (e.g.
button 524), then the system enters the album mode in step 634. If the artist
mode command is received (e.g. button 526), then the system enters the artist
mode in step 636. If the genre mode command is received (e.g. button 528),
then the system enters the genre mode in step 638. In one embodiment, if the
system is already in track mode and button 520 is pressed, no action will be
taken.

Figure 8 is a flowchart describing a process for performing any one of
the modes. That is, the process of Figure 8 can be used to perform playlist
mode 632, album mode 634, artist mode 636, and genre mode 638, or other
modes. In step 760, the system determines whether it is switching modes. For
example, if the system was already in album mode and user selects button 524
for album mode, then the system is not switching modes and will play a first set
of sounds in step 762. One implementation of step 762 may include audibly
announcing the current playlist being used. If, in step 760, it is determined that
the system is switching modes (e.g. switching from album mode to artist mode)
then the systems plays sounds in step 764. In one embodiment, step 764
includes announcing the new mode and announcing the new current playlist. In
addition, a time-out message can be played. The table below lists the exemplar
system sounds including voices (sounds) that are played when certain events
take place. In one embodiment, the sounds are based on playing sound files. In
another embodiment, the sounds are based on text files and the system
synthesizes sound based on the text in the files. In the table below, the current
display column is the disc number displayed on the head unit at any given
moment. From that point, there is a button press event, which may be any one
of the numbered buttons (e.g. buttons 520-530) the reverse button 516, forward
button 518 or another button. In the “Button Press” column of the table below,
“t” is used to indicate that either reverse button 516 or forward button 518 are

pressed. Note that in one embodiment the time-out messages have a few
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seconds of silence before the voice is heard; therefore, they are played

immediately and stopped if a button is pushed. Additionally, certain sounds

marked by *” can be turned on or off via the feature mode.
Current | Button | Switch | Sequence Description
Display Press mode?
1 2 n 1 beepl
2 “The current playlist is” v
3 <playlist>
timeout “Press the forward or reverse
buttons to change the current
playlist. Press 1 to begin
playing”
1 2 y 1 beep2
2 “Now browsing playlists” i
3 “The current playlist is”
4 <playlist>
timeout “Press the forward or reverse
buttons to change the current
playlist. Press 1 to begin
playing”
1 3 n 1 beepl
2 “The current album is” >
3 <album>
timeout “Press the forward or reverse
buttons to change the current
album. Press 1 to begin playing”
1 3 y 1 beep2
2 “Now browsing albums” W
3 “The current album is” Sw
4 <album>
timeout “Press the forward or reverse
buttons to change the current
album. Press 1 to begin playing”
1 4 n 1 beepl
2 “The current artist is” Sw
3 <artist>
timeout “Press the forward or reverse
buttons to change the current
artist. Press 1 to begin playing”
1 4 y 1 beep2
2 “Now browsing artists” W
3 “The current artist is” SW
4 <artist>
timeout “Press the forward or reverse
buttons to change the current
artist. Press 1 to begin playing”
1 5 n 1 beepl
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2 “The current genre is” SW
3 <genre>
timeout “Press the forward or reverse
buttons to change the current
genre. Press 1 to begin playing”
1 5 y 1 beep2
2 “Now browsing genres” W
3 “The current genre is” SW
4 <artist>
timeout “Press the forward or reverse
buttons to change the current
genre. Press 1 to begin playing”
1 6 n
1 6 n
1 t n
2 1 n
2 3 y same as 1-3-y sequence
2 4 y same as 1-4-y sequence
2 5 y same as 1-5-y sequence
2 6 n
2 t n 1 <playlist>
<beginplay>
3 1 n
3 2 y same as 1-2-y sequence
3 4 y same as 1-4-y sequence
3 5 y same as 1-3-y sequence
3 6 n
3 t n 1 <album>
2 <beginplay>
4 1 n
4 2 y same as 1-2-y sequence
4 3 y same as 1-3-y sequence
4 5 y same as 1-5-y sequence
4 6 n
4 t n 1 <artist>
<beginplay>
5 1 n
5 2 y same as 1-2-y sequence
5 3 y same as 1-3-y sequence
5 4 y same as 1-4-y sequence
5 6 n
5 t n 1 <genre>
<beginplay>

In addition to the above sounds, the system can also include sounds for

the feature menu including audibly announcing the various features available,

and when they are enabled or disabled. In other embodiments, the system will

also include a welcome message, help messages and various error messages.
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In step 766, the system switches playlists. At the time of receiving the

command to switch modes, the system was playing a particular track. In step
766, the system will identify the playlist in the new mode that includes the track,
currently being played. That identified playlist will become the new current
playlist. The current track being played will continue to be played.

Figure 9 is a flow chart describing one exemplar embodiment for
implementing step 766, switching the playlist. Other suitable methods can also
be used. To accomplish the switching of the playlist, the system will first
access the appropriate data structure in step 840. If the system is switching into
user created playlist mode, then. data structure 660 will be accessed. If the
system is switching into artist mode, then data structure 670 will be accessed. If
the system is switching into album mode, then data structure 680 will be
accessed. If the system is switching into genre mode, then data structure 690
will be accessed. After accessing the appropriate data structure, the system will
search the playlists of the appropriate data structure accessed in step 842 in
order to identify the playlist that includes the current track being played. Thus,
in step 842 one of the playlist of the appropriate data structure will be accessed.
In step 844, that playlist will be searched to determine whether the current track
being played is on the playlist. If the current track being played is not in the
playlist being searched (step 846), then another playlist of the appropriate data
structure is accessed in step 848 and the method loops back to step 844 to
search that playlist. If the current track being played is in the playlist being
searched (step 846), then the playlist being searched becomes the current
playlist in step 850. The current track being played will continue to be played
and the next track on the newly loaded current playlist will be the next track
played.

Consider the example where the system is in artist mode and playing all
songs by the Beatles. Assume that at the time the system was playing the song
“Yesterday,” the system received a command to go into album mode. At step

766, the system would look for the album that has the song “Yesterday” on it.
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The system would find the playlist in the album data structure 680 for the album

that includes the song “Yesterday.” In this example, there is an album called
“Help” which has 14 tracks. The playlist for the album “Help” includes the
song “Yesterday” as track 13 and “Dizzy Miss Lizzie” as track 14. The system
would then load the playlist for the album “Help” and that playlist would be the
new current playlist. The song “Help” will continue to be played. After the
song “Help” has finished, the system will play the song “Dizzy Miss Lizzie,”
which is the next track on the playlist. It is possible that not all of the songs
from the album “Help” will be on the playlist if all of the songs are not on the
hard drive.

Looking back at Fig. 8, after steps 762 and 766, the system waits for
another command in step 770. In one embodiment, it is anticipated that one of
four types of commands can be received. The first type of command that can be
received is the user pressing button 520 to put the system back into track mode.
If such a command is received, then the system continues playing the current
song and activates the playlist for that song in the current mode in step 772.
After step 772, the system continues at step 610 of Figure 5.

If the command received in step 770 is a mode button (e.g. buttons 522-
530), other than the mode button 520 and other than the current mode, the
system will change modes by continuing with the process of Figure 5 at step
630.

If the command received in step 770 is the forward button 518 or reverse
button 516, then the current playlist is changed by going forward one playlist or
reverse one playlist depending upon which button was pushed. In step 776, the
system begins playing the first song of the new playlist. After step 776, the
system continues at step 610 of Figure 5.

If the command received in step 770 is the random button, then the play
order for the current playlist will be randomized in step 778. In step 780, the
system will begin playing the first song of the randomized playlists. After step
780, the system continues at step 610 of Figure 5.
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In one embodiment, the system allows seeking (e.g. holding down
buttons 516 or 518) in Album, Artist, or Genre modes. Seeking will allow a
user to quickly scan through items by grouping all items by the first letter of the
description of the item and jumping from group to group until the seeking
button is no longer depressed. The system will announce a letter of the alphabet
about once a second. This letter corresponds to the first letter of the currently
displayed item. Note that the display shows the first item number with the
current letter. When the user lets go of button 516 or button 518, the first item
with the last announced letter will play. A single press of button 516 or button
518 will advance through single items. When advancing through single items,
the system will revert to announcing the item text. For example, a user can
enter artist mode and the system would announce “Beatles.” The user may wish
to hear songs from the band “U2,” and can de so by pressing and holding button
518, at which point the system will announce: “c”, “d”, “17, “p”, “s”, “u.” When
“u” is heard, the user can let go of button 518 and the first artist that starts with
the letter U is announced. In the above example certain letters were skipped —
these are letters that have no artist beginning with them.

In some embodiments, all or some of the playlists are created in
advance. In other embodiments, the system does not create and store playlists
in advance. Rather, playlists can be created on the fly when needed, when
entering a mode, at the start of operation, when new tracks are received, or at
any other suitable situation/event. In some embodiments where playlists are not
created in advance, the system may function without the use of data structures
like that of Fig. 6.

Some of the embodiments discussed above pertain to an audio/visual
server that is in communication with a head unit, where the interface is
performed using the head unit. In other embodiments, the interface can be
performed on the audio/visual server, without using a separate head unit or

other separate device.
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The foregoing detailed description of the invention has been presented
for purposes of illustration and description. It is not intended to be exhaustive
or to limit the invention to the precise form disclosed. Many modifications and
variations are possible in light of the above teaching. The described
embodiments were chosen in order to best explain the principles of the
invention and its practical application to thereby enable others skilled in the art
to best utilize the invention in various embodiments and with various
modifications as are suited to the particular use contemplated. It is intended that

the scope of the invention be defined by the claims appended hereto.
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CLAIMS
We claim:
1. A method for presenting audio/visual tracks, said tracks having

track identification attributes, said method comprising the steps of:

receiving an indication 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, each playlist of a particular mode is based on a
different value for said track identification attribute associated with said
particular mode;

accessing a first playlist for said first mode; and

playing tracks according to said first playlist.

2. A method according to claim 1, wherein:

said first mode includes said first playlist and a second playlist;

said first mode is associated with a first track identification attribute;
said first track identification attribute is an indication of genre;

said first playlist includes tracks of a first genre; and

said second playlist includes tracks of a second genre.

3. A method according to claim 1, wherein:
said tracks are music tracks; and

said music tracks are stored as compressed digital audio data.

4. A method according to claim 1, wherein:
said tracks are music tracks;
said indication is provided by an automobile audio head unit adapted to

communicate with a disc changer; and
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said steps of receiving, accessing and playing are performed by a device

in communication with said automobile audio head unit, said device emulates

said disc changer.

5. A method according to claim 1, wherein:
said step of playing tracks includes reading said tracks from a removable
hard disk drive.

6. A method according to claim 1, wherein:
‘said tracks are music tracks;
each mode of said set of modes is associated with an input device from a
set of one or more input devices on an automobile head unit; and
said step of receiving is performed in response to said one or more input

devices.

7. A method according to claim 1, wherein:

said tracks are music tracks;

each mode of said set of modes is associated with a separate one of a set
of input devices on an automobile head unit;

each input device is designed to indicate playback of a particular disk;
and

said step of receiving is performed in response to one of said input

devices.

8. A method according to claim 7, wherein:

said music tracks are stored as compressed digital audio data.

9. A method according to claim 8, wherein:
said automobile audio head unit is adapted to communicate with a disc

changer; and
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said steps of receiving, accessing and playing are performed by a device

in communication with said automobile audio head unit, said device emulates

-said disc changer.

10. A method according to claim 9, wherein:
said step of playing tracks includes reading said tracks from a removable

hard disk drive.

11. A method according to claim 7, further comprising the steps of:
andibly announcing said first mode; and

andibly announcing said first playlist.

12. A method according to claim 11, wherein:
said step of audibly announcing said first mode includes reading a first

text file and generating speech based on said first text file.

13. A method according to claim 11, wherein:
said step of audibly announcing said first playlist includes reading an
identification for said first playlist and generating speech based on said

identification.

14. A method according to claim 1, further comprising the steps of:
audibly announcing said first mode; and

audibly announcing said first playlist.

15. A method according to claim 1, wherein:

said tracks are music tracks;

each mode of said set of modes is associated with a separate one of a set
of input devices on an automobile head unit;

each input device is capable of tuning a particular radio station; and
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said step of receiving is performed in response to one of said input
devices.
16. A method according to claim 1, wherein:

said first playlist includes tracks of a first artist.

17. A method according to claim 1, wherein:

said first playlist includes tracks of a first genre.

18. A method according to claim 1, wherein:

said first playlist includes tracks of a first album.

19. A method according to claim 1, wherein:

said first playlist includes tracks designated by a user.

20. A method according to claim 1, wherein:
said first mode is associated with a first track identification attribute; and
said first track identification attribute identifies a combination of a first

artist and a first genre.

21. A method according to claim 1, wherein:

said playlists pre-exist prior to said step of receiving.

22. A method according to claim 1, wherein:
said first mode includes a first set of one or more playlists; and
said first set of one or more playlists are created in response to said step

of receiving.

23. A method according to claim 1, further comprising the steps of:

receiving a seeking command,;
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audibly indicating letters associated with groups of one or more playlists
until said seeking command is no longer asserted; and

playing tracks associated with a last audibly announced letter.

5 24. A method for presenting audio/visual tracks, said tracks having
track identification attributes, said method comprising the steps of:
sequentially playing a first set of tracks that have a common value for a
first track identification attribute;
receiving an indication of a second track identification attribute whiie
10  sequentially playing said first set of tracks;
determining a second set of tracks based on a particular value for said
second track identification attribute for a particular track playing at a time when
said indication of said second track identification attribute is received, said
second set of tracks have said particular value for said second track
15  identification attribute; and

sequentially playing said second set of tracks.

25. A method according to claim 24, wherein:
said step of sequentially playing said second set of tracks includes

20  continuing to play said particular track.

26. A method according to claim 24, wherein:
said tracks are music tracks; and
said music tracks are stored as compressed digital audio data.
25
27. A method according to claim 24, wherein:
said tracks are music tracks;
said indication of said second track identification attribute is provided by

an automobile audio head unit adapted to communicate with a disc changer; and
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said steps of determining a second set and sequentially playing said

second set of tracks are performed by a device in communication with said

automobile audio head unit, said device emulates said disc changer.

28. A method according to claim 24, wherein:
said step of sequentially playing said second set of tracks includes

reading said second set of tracks from a removable hard disk drive.

29. A method according to claim 24, wherein:

said tracks are music tracks;

said first set of tracks is associated with a first mode;

said second set of tracks is associated with a second mode;

said music tracks includes additional sets of tracks other than said first
set of tracks and said second set of tracks, said additional sets of tracks are !
associated with additional modes;

each modes is associated with a separate one of a set of input devices on
an automobile head unit;

each input device is designed to indicate playback of a particular disk;
and

said step of receiving is performed in response to one of said input

devices.

30. A method according to claim 24, further comprising the steps of:

audibly announcing said second set of tracks.

31. A method according to claim 24, further comprising the steps of:

receiving a seeking command;

audibly indicating letters associated with groups of one or more playlists
until said seeking command is no longer asserted; and

playing tracks associated with a last audibly announced letter.
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32.  An audio/visual player, comprising:
an output device;
a processor readable storage device capable of storing a plurality of
tracks having track identification attributes; and
one or more processors in communication with said output device and
said processor readable storage device, said one or more processors perform a
method comprising the steps of:
receiving an indication 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, each playlist of a particular mode is
based on a different value for said track identification attribute associated with
said particular mode,
accessing a first playlist for said first mode, and

playing tracks according to said first playlist.

33.  An audio/visual player according to claim 32, wherein:
said tracks are music tracks;
said output device is a speaker; and

said one or more processors are part of an audio/visual server.

34.  An audio/visual player according to claim 32, wherein:
said tracks are music tracks; and

said music tracks are stored as compressed digital audio data.

35.  An audio/visual player according to claim 32, wherein:
said tracks are music tracks; and

said audio/visual player emulates a disc changer.
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36. An audio/visual player according to claim 32, further

comprising:
a removable hard disk drive in communication with said one or more
processors, said step of playing tracks includes reading said tracks from said

removable hard disk drive.

37.  An audio/visual player according to claim 32, wherein:

said tracks are music tracks;

said player is designed to communicate with an automobile head unit;

each mode of said set of modes is associated with a separate one of a set
of input devices on said automobile head unit;

each input device is designed to indicate playback of a particular disk;

and

said step of receiving is performed in response to one of said input
devices.

38.  An audio/visual player according to claim 37, wherein:

said music tracks are stored as compressed digital audio data;

said indication is provided by said automobile audio head unit; and

said player emulates a disc changer to said automobile audio head unit.

39. An audio/visual player according to claim 38, further
comprising:

a removable hard disk drive in communication with said one or more
processors, said step of playing tracks includes reading said tracks from said
removable hard disk drive.

40.  An audio/visual player according to claim 37, wherein said
method further comprises the steps of:

audibly announcing said first mode; and
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audibly announcing said first playlist.
41.  An audio/visual player according to claim 40, wherein:

said step of audibly announcing said first playlist includes reading an
identification for said first playlist and generating speech based on said

identification.

42.  An audio/visual player according to claim 32, wherein said
method further comprises the steps of:
audibly announcing said first mode; and

audibly announcing said first playlist.

43.  An audio/visual player according to claim 42, wherein:
said step of audibly announcing said first playlist includes reading an
identification for said first playlist and generating speech based on said

identification.

44,  An audio/visual player according to claim 32, wherein:

said tracks are music tracks;

said audio/visual player is designed to communicate with an automobile
head unit;

each mode of said set of modes is associated with a separate one of a set
of input devices on said automobile head unit;

each input device is designed to tune a particular radio station; and

said step of receiving is performed in response to one of said input

devices.

45.  An audio/visual player, comprising:

an output device;
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a processor readable storage device capable of storing a plurality of
tracks having track identification attributes; and
one or more processors in communication with said output device and
said processor readable storage device, said one or more processors perform a
method comprising the steps of:
sequentially playing a first set of tracks that have a common
value for a first track identification attribute,
receiving an indication of a second track identification attribute
while sequentially playing said first set of tracks,
determining a second set of tracks based on a particular value for
said second track identification attribute for a particular track playing at a time
when said indication of said second track identification attribute is received,
said second set of tracks have said particular value for said second track
identification attribute, and

sequentially playing said second set of tracks.

46.  An audio/visual player according to claim 45, wherein:
said step of sequentially playing said second set of tracks includes

continuing to play said particular track.

47.  An audio/visual player according to claim 45, wherein:
said tracks are music tracks; and

said music tracks are stored as compressed digital audio data.

48.  An audio/visual player according to claim 45, wherein:

said tracks are music tracks;

said indication of said second track identification attribute is received
from an automobile audio head unit adapted to communicate with a disc
changer; and

said audio/visual player emulates said disc changer.
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49. An audio/visual player according to claim 45, further
comprising:

a removable hard disk drive in communication with said one or more
processors, said step of sequentially playing said second set of tracks includes

reading said second set of tracks from said removable hard disk drive.

50.  An audio/visual player according to claim 45, wherein:

said tracks are music tracks;

said first set of tracks is associated with a first mode;

said second set of tracks is associated with a second mode;

said music tracks includes additional sets of tracks other than said first
set of tracks and said second set of tracks, said additional sets of tracks are
associated with additional modes;

each modes is associated with a separate one of a set of input devices on
an automobile head unit in communication with said audio/visual player;

each input device is designed to indicate playback of a particular disk;
and

said step of receiving is performed in response to one of said input

devices.

51.  An audio/visual player according to claim 45, wherein said
method further comprises the step of:

audibly announcing said second set of tracks via said output device.

52. One or more processor readable storage devices having processor
readable code embodied on said processor readable storage devices, said
processor readable code for programming one or more processors to perform a

method for presenting audio/visual tracks, said tracks have attributes, said track
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includes a first attribute and a second attribute, said method comprising the

steps of:

receiving an indication of a play mode;

playing tracks according to a first track list if said indication of said play
mode identifies a first mode, said first mode is associated with a first set of one
or more track lists, each track on a particular track list of said first set of track
lists has a common value for said first attribute, said first set of track lists
includes said first track list; and

playing tracks according to a second track list if said indication of said
play mode identifies a second mode, said second mode is associated with a
second set of one or more track lists, each track on a particular track list of said
second set of track lists has a common value for said second attribute, said

second set of track lists includes said second track lists.

53.  One or more processor readable storage devices according to
claim 52, wherein:
said tracks are music tracks; and

said music tracks are stored as compressed digital audio data.

54.  One or more processor readable storage devices according to
claim 52, wherein:

said tracks are music tracks;

said music tracks are stored as compressed digital audio data;

said indication is provided by an automobile audio head unit adapted to
communicate with a disc changer; and

said steps of playing tracks according to a first track list and playing
tracks according to a second track list are performed by a device in
communication with said antomobile audio head unit, said device emulates said

disc changer.
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55.  One or more processor readable storage devices according to
claim 52, wherein:

said steps of playing tracks according to a first track list and playing
tracks according to a second track list include reading said tracks from a

removable hard disk drive.

56.  One or more processor readable storage devices according to
claim 52, wherein:

said tracks are music tracks;

said first mode is associated with a first input devices on an automobile
head unit;

said second mode is associated with a second input devices on said
automebile head unit;

additional play modes are associated with additional input devices on -
said automobile head unit;

each input device is designed to indicate playback of a particular disk;
and

said step of receiving is performed in response to one of said input

devices.

57.  One or more processor readable storage devices according to
claim 52, wherein said method further comprises the step of:

audibly announcing said first mode.

58.  One or more processor readable storage devices having processor
readable code embodied on said processor readable storage devices, said
processor readable code for programming one or more processors to perform 2
method for presenting audio/visual tracks, said tracks have track identification

attributes, said method comprising the steps of:
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sequentially playing a first set of tracks that have a common value for a
first track identification attribute;

receiving an indication of a second track identification attribute while
sequentially playing said first set of tracks;

determining a second set of tracks based on a particular value for said
second track identification attribute for a particular track playing at a time when
said indication of said second track identification attribute is received, said
second set of tracks have said particular value for said second track
identification attribute; and

sequentially playing said second set of tracks.

59. One or more processor readable storage devices according to
claim 58, wherein:
said step of sequentially playing said second set of tracks includes

continuing to play said particular track.

60. One or more processor readable storage devices according to
claim 58, wherein:
said tracks are music tracks; and

said music tracks are stored as compressed digital audio data.

61. One or more processor readable storage devices according to
claim 58, wherein:

said tracks are music tracks;

said indication of said second track identification attribute is provided by
an automobile audio head unit adapted to communicate with a disc changer; and

said steps of determining and sequentially playing said second set of
tracks are performed by a device in communication with said automobile audio

head unit, said device emulates said disc changer.
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62.  One or more processor readable storage devices according to
claim 58, wherein:
said step of sequentially playing said second set of tracks includes

reading said second set of tracks from a removable hard disk drive.

63.  One or more processor readable storage devices according to
claim 58, wherein:

said tracks are music tracks;

said first set of tracks is associated with a first mode;

said second set of tracks is associated with a second mode;

said music tracks includes additional sets of tracks other than said first
set of tracks and said set of tracks, said additional sets of tracks are associated
with additional modes;

each modes is associated with a separate one of a set of input devices on
an automobile head unit;

each input device is designed to indicate playback of a particular disk;
and

said step of receiving is performed in response to one of said input

devices.

64. A method for presenting audio/visual tracks, said method
comprising the steps of:

receiving a seeking command;

audibly indicating identifications associated with groups of tracks until
said seeking command is no longer asserted; and

playing tracks associated with a last audibly announced identification.

65. A method according to claim 64, wherein:

said identifications are letters.
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66 A method according to claim 64, wherein:

said groups of tracks are groups of one or more playlists of tracks.

67 A method according to claim 64, wherein:

5 said tracks are music tracks.

68 A method according to claim 67, wherein:

said seeking command is received from an automobile headunit.

10 69. A method according to claim 67, wherein:
said seeking command is received from an automobile headunit in a

manner intended for a disc changer.



WO 03/036957 PCT/US02/33488

1/8
Fig. 1
Internet
Internet server
128 130
}j26
monitor
124
[ [122 120
computer docking disk
P station cartridge
/jOZ }j04
music head
server unit

it

{ L R L

106 108 110 112




WO 03/036957 PCT/US02/33488

2/8

Connector ~ 322 Fl g 2
| |

Reprogrammable L _ 330
glue logic
/-320
~ 330
/-340 3
Controller Power
o342
switch [~ 332
Processor ~ 302
/-300
boot IDE
ROM RAM Glue Logic
304 306 308
IDE Connector
D/A ~ 324 N 310

Audio Connector ~ 326




WO 03/036957 PCT/US02/33488

3/8
acquire music ~ 402 ¢
l operate head unit ~ 410
store music on cartridge [~ 404 l
head unit sends
' ~ 412
l commands
remove cartridge from l
dock ~ 406 . .
0 music server provides | 414
l music
insert cartrdige into music|
server 408
| head unit provides music [~ 416
Fig. 3
508
500 X =
CD 2 07 CD Scan
(o z
512 1210 RND
5
504 11l2([3]]|4]||5]|]|6 518
~ — ~ 516 -< iﬂ
520 522 524 526 528 530 —=]

<

e Fig. 4



WO 03/036957

PCT/US02/33488

478

—~ 602

power on

'

Fig. 5

create data
structure(s) for
different modes
from database files

~ 604

'

CD selection received [~ 606

I

start playing |~ 908
A— —»
no
comman
received?
track 610
mode
612 >
track cmd
<
R
random mode |- 618
l 620 614 616 g
/ v /
play first track play previous play next
on random list track on list track on list
630
|
determine
A A A mode
2 3 4 5
632 638
634 AR P
play list mode album mode artist mode genre mode




WO 03/036957

Fig. 6

660
playlist 1 662
Tr1 | Tr2] Tr3 TrN
playlist 2
Tr1|Tr2|Tr3 TrN
~
= L L 664
playlist N /666
Tr1 | Tr2]| Tr3 TrN
680
album 1 //682
Tr1|Tr2 | Tr3 TrN
album 2
Tr1{Tr2 | Tr3 TrN
~
= n 684
album N 686
Tr1|Tr2 | Tr3 TrN

PCT/US02/33488
670
artist 1 /672
Tr1 | Tr2|Tr3 TrN
artist 2
Tr1|Tr2)Tr3 TrN
~
n n n 674
artist N J/676
Tr1 ] Tr2{Tr3 TrN
690
genre 1 /692
Tr1|Tr2|Tr3 TrN
genre 2
Tr1 | Tr2|Tr3 TrN
~
E = = 694
genre N /696
Tr1 1 Tr2]Tr3 TrN




WO 03/036957 PCT/US02/33488

6/8

access database file [~ 702

Fig. 7 2

access next artist [~ 704

!

create playlist ~ 706

l<

access next genre [~ 708

i

access next album [~ 710

i

access next track title |~ 712
and path

!

store track title, path,

album, genre and artist [~ 714

in next entry on current
list

716 yes

more
_tracks?

718 yes

more
albums?

yes

es
more 722 y

artists?




WO 03/036957 PCT/US02/33488

7/8

switch
modes?

play sounds | 764

switch playlist for i~ 766 | play sounds ~ 762
current song i
|
770
command
mode mode random
1 other than <or=> 774 778
1 and - ~
current . start random
continue change list modefor current
playing song, l 776 list
activate list for B = l 780
song in current start playing _ =
mode ~ 772 first song of list start playing
first song

l l l

A A A



WO 03/036957

8/8

Fig.

9

access appropriate data
structure

~~ 840

l

access a playlist in the
data structure

— 842

Y

search playlist for currrent
track being played

~ 844

846
current track

PCT/US02/33488

found?

848
-

yes 850
_J

access next playlist

load playlist as
current playlist




INTERNATIONAL SEARCH REPORT International application No.

PCT/US02/33488
A.  CLASSIFICATION OF SUBJECT MATTER
IPC(7) HO4N 5/783
USCL 386/69

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum, documentation searched (classification system followed by classification symbols)
U.S. : 386/6-8, 45, 68-70, 75, 82, 125-126; 725/1-8, 23; 705/26, 27; 369/30.01, 30.03, 30.04, 30.06, 30.08, 30.1, 30.32,
34.01.

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
none

Electronic data base consulted during the infernational search (name of data base and, where practicable, search terrns used)
Please See Continuation Sheet

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category * Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 6,233,682 Bi (FRITSCH) 15 may 2001, Fig. 1D. 1-69
A US 5,157,643 A (SUZUKI) 20 October 1992, Fig. 1. 1-69
X US 6,118,450 A (PROEHL et al) 12 September 2000, Fig. 2. 1-69
X US 5,963,916 A (KAPLAN) 05 October 1999, Fig. 1. 1-69

]

Further documents are listed in the continuation of Box C. See patent family annex.

H Special categories of cited documents: “T* later document published after the international filing date or

priority date and not in conflict with the application but cited to

“A”  document defining the general state of the art which is net considered to understand the principle or theory underlying the invention

be of particular relevance

“X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

step when the document is taken alone

“E”  earlier application or patent published on or after the international filing
date

to establish the publication date of another citation or other special reason
(as specified)

“0”  document referring to an oral disclosure, use, exhibition or other means

“L"  document which may throw doubts on priority claim(s) or which is cited “y»

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such
combination being obvious to a person skilled in the art

Commissioner of Patents and Trademarks
Box PCT
Washington, D.C, 20231

Facsimile No. (703)305-3230

“&” document member of the same patent family
“P"  document published prior to the intemational filing date but later than the
nriority date claimed
Date of the actual completion of the international search Date of mailing of the in er%@% search report
N
13 December 2002 (13.12.2002) 2 3 J
Name and mailing address of the ISA/US Authorized officer

Thai Tran
Telephone No,

Form PCT/ISA/210 (second sheet) (July 1998)




PCT/US02/33488
INTERNATIONAL SEARCH REPORT

Continuation of B. FIELDS SEARCHED Item 3:
WEST
search terms: playback, genre, artist, album,

Form PCT/ISA/210 (second sheet) (July 1998)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

