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Compact Disc Changer Utilizing Disc Database

Backgrownd

L Field of the Invention

This invention relates generally to the field of audio and audio/video equipment including compact disc (CD)
players. More particularly, this invention relates to a CD changer which can access a database which is user searchable
and updated upon recognition of an unknown CD. This invention is particularly useful for multiple CD changers which
serve to store substantial numbers of compact discs. in addition, this invention provides a mechanism for computer
control of the operation of the CD changer,

2. Background of the Invention

Several large capacity compact disc players are currently available commercially. For example, Sony
Corporation, Tokyo Japan prodiices several such players such as the model CDP-CX100 and the CDP-CX153, available
through Sony Electronics Inc., 1 Sony Drive, Park Ridge, NJ 07656. Each of these players incledes an internal rotary
table with 100 slots which can store up to 100 compact discs. Players with even higher storage capacity will no doubt
appesr in the future. Compact disc players of this nature are commonly used to not only play compact discs, but also
as a convenient mechanism for storing such discs in 2 very neat and compact arrangement.

In eg’lier compact disc players which only hold one or a few discs, the compact discs are commonly stored
in their protective jewel case. Such jewel cases generally include an insert which provides a written directory for each
disc and which generally lists in order the selections available on the disc, including play times and other information
regarding each selection (e.g. artist, title, author, etc.). Such information facilitates the listener’s selection of the desired
track or disc.

Unfortunately, this information may not be as readily available to the user of a2 CD player which is used as
a storage device such as the above-mentioned high capacity CD players. Since users commonly use such players to
store the compact discs, they also frequently store the jewel case and related informational inserts in a less convenient
location. Moreover, the user must know not only the disc which he desires to play, but the location of the disc in the
rotary table and perhaps a track number in order to readily access a particular chosen selection. In addition, it is
difficult for the user to have a clear overview of the musical selections availeble and to control the play of such
selections.

This problem has been partially addressed in the above Sony disc players by providing the user with the ability
to program the disc player to store identifying information for each disc in the player’s memory and to categorize discs
into 2 number of groups of the user’s selection {e.g. jazz, classical, rock, etc.). These multiple CD changers utilize a
portion of the table of contents (TOC) data for uniquely identifying each compact disc stored therein. In particular,
the total music play time and the number of movements (typically songs) as indicated in the TOC is used in some
changers to uniquely identify the discs. Compact disc changers also include a feature known as “Custom File” which
is described in Japanese patent application publication number 03-76082 which is incorporated herein by reference.
While this technique is helpful in locating a desired selection, the user still has only limited access to the available
information relating to the disc. For example, there is no information available on the specified tracks on the disc,
artist, etc. unless this information is used to identify the entire disc. Moreover, all such information must currently be
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1t is a further advantage of the present invention that compact discs or other storage media can be easily stored
within a multiple disc player while producing an enhanced ability to locate a music selection of choice.

25 1t is another advantage of embodiments of the present invention to provide for user control of the play
selections of the CD player via the computer’s user interface.

Broadly speaking, the present invention provides a modem link to a remote database which a user can utilize
in order to provide information updates to a memory forming a part of a CD player. The system nses a2 “fingerprint”
of a CD in order to search the remote database for information such as title, track names, artist, etc. Once the CD is

30 identified, the information associated with the CD can be Joaded into a local database so that the user can search for
desired music, artists, etc. In addition, the information is loaded into the memory of a CD player so that discs stored
in the CD player can be readity identified. This is especially useful for large capacity multiple CD players which are
also used to store CDS. The user can further use the computer as a simplified control interface to search for selections,
build play lists as well as enhance control of the playback operation.

35 The present invention contemplates many alternatives and variations. For example, in one aspect of the

o present invention, a system for playback of music compact discs includes a disc changer for receiving 2 compact disc
and reading data from the disc to convert to signals representing music. An identifying portion of the disc is read in
order to uniquely identify the disc. The identifying portion of the disc with 2 memory to determine if data relating to
the compact disc is stored in the memory. A modem is provided along with a searching mechanism for accessing a
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10 detect the identifying portion in the memory, the first searching mechanism accesses the local database to locate the
identifying portion relating to the disc, the disc being identified in the local database by the identifying portion. A
second searching mechanism is provided for accessing a remote database via a modem, wherein in the event the
comparison does not detect the identifying information in the memory and the first searching mechanism does not
locate the identifying portion in the local database, the second searching mechanism accesses the remote database via

15 the modem to locate identifying infofmation relating to the disc, the disc being identified in the database by the
identifying portion. The information is downloaded from either of the local database or the remote database to the
memory.

In another aspect of the invention, a multiple disc compact disc player includes a multiple disc CD changer
mechanism for playing and storing a plurality of compact discs. A memory stores information associated with the

20 plurality of compact discs. A controller controls operations of the multiple disc compact disc player. A modem is
coupled to the controller for accessing a remote database via a telephone line connection. The controller incindes
capability for issuing a first query to the memory to determine if the memory includes information associated with a
selected disc in the CD changer mechanism, and for issuing a second query to a remote database via the modem in order
to find information associated with the selected, if the first query fails to locate information in the memory associated

25 with the selected compact disc. .

In another aspect of the invention, a system for playback of recorded media includes a media changer for
receiving a recorded medium and reading data from the medium, An identifying portion of the medium is read and
used to uniquely identify the medium. The identifying portion of the medium is compared with a memery to determine
if data relating to the medium is stored in the memory. A remote database is accessed and searched via 2 modem,

30 wherein in the event the comparison does not detect the identifying information in the memory, the remote database
is searched via the modem to locate identifying information relating to the medium, the medium being identified in the
database by the identifying portion. The information relating to the medium is downloaded from the remote database

. to the memory.
A method of updating a memory in an audio compact disc changer according to an aspect of the invention
. 35 includes the steps of: reading an identifying portion of a compact disc which uniquely identifies the compact disc;
comparing the identifying portion with identifying portions stored in a memory; querying a database residing outside
the compact disc changer for the identifying portion of the disc if the identifying portion is not found in the memory;
and downloading data from the database to the memory comresponding to the identifying portion.
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sequential set of tracks from the plurality of compact discs to define a play list; and sending a sequence of commands
15 from the computer to the multiple compact disc changer to sequentially play the selected tracks from the play list.
The above objects, advantages and features others of the invention, as well as others, will become apparent
to those skilled in the art upon consideration of the following description of the invention.
The features of the invention believed to be novel are set forth with particularity in the appended claims. The
invention itself however, both as to organization and method of operation, together with further objects and advantages
20 thereof, may be best understood by reference to the following description taken in conjunction with the accompanying
drawing, '
i iption of wi
FIGURE 1 illustrates the TOC data format for a conventional compact disc.
FIGURE 2 is a block diagram of a first embodiment of the present invention.
25 FIGURE 3 is a block diagram of the CD changer 20 of FIGURE 2.
FIGURE 4, which is shown as FIGURE 4A and FIGURE 4B, is a flow chart describing the operation of ane
embaodiment of the present invention.
FIGURE § illustrates the use of computer 32 for control of the CD changer 20.
FIGURE 6 is a simplified flow chart of one embodiment of a routine for issuing commands to the CD changer

30 20, .
FIGURE 7 is ablock diagram of a second embodiment of the present invention.
FIGURE 8 is a flow chart describing the operation of the second embodiment as shown in FIGURE 7.
While this invention is susceptible of embodiment in many different forms, there is shown in the drawings
35 and will herein be described in detail specific embodiments, with the understanding that the present disclosure is to be

considered as an example of the principles of the invention and not intended to limit the invention to the specific
embodiments shown and described. In the description below, like reference numerals are used to describe the same,
similar or corresponding parts in the several views of the drawing,
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to include an area of subcoding having so called P-channel data and Q-channel data. This data includes information
10 known as the Table of Contents (TOC) which is somewhat analogous to the table of contents of a book. Since each
CD is unique in exact content, it is possible to use this the TOC information as a sort of “fingerprint” to uniquely
identify each CD.
FIGURE 1 illustrates the format of a TOC entry for a typical music compact disc. It is noted that a frame of
TOC data is provided for each track (movement) of the music disc. Bach TOC entry includes the elapsed time of each
15 movement and an absolute time for the POINT content. These times are extremely precise in that they are measured
in minutes, seconds and frames. Each disc may include up to 99 such tracks or movements with each TOC entry
occupying 72 bits. The TOC entries are repeated in order to fill the entire lead-in area. As stated above, a small portion
of this TOC information has been used to uniquely identify compact discs for purposes of the “Custom File” feature
in Sony compact disc players. In the present invention, a larger sampling of the data may be required to uniquely
20 identify or “fingerprint” each compact disc, since the invention depends upon unique identification of all discs in an
extremely extensive database. The solution to this problem is to simply select a sampling of information which is large
enough to uniquely identify each disc. '
An enormous amount of data is available on each disc which can be used to uniquely characterize each disc.
The TOC entry for the first movement alone could theoretically account for up to 27 (which is approximately 4.7521)
25 unique discs. In practice, the actual number of unique values which are likely to occur in this one entry is substantially
lower since a typical movement has a duration of approximately three minutes, the movement number for the first
movement is always 1, the POINT value is often the same, etc. Even so, it is clear that each disc has an adequate
amount of unique information that one can readily understand that each compact disc has its own unique “fingerprint”
which can be used to uniquely identify the disc from =ll other discs. By way of example, and not to be limiting, an
30 extremely large number of discs could be uniquely identified by examining the number of movements, the play time
of each movement (or, e.g. the play time of the first five movements) and the total play time of the CD. Such a scheme
would provide data of a manageable size which would nniquely identify a vast number of dis¢s. Due to the variables
. mentioned earlier, the exact number of discs which can be identified by this scheme for practical purposes is difficuit
to ascertain with any degree of exactness, but is clearly huge. Other combinations will occur to those skilled in the art.
35 The exact scheme selected should be based upon an analysis of a large sampling of compact discs to assure that enough
"TOC data is used without making the amount of data unnecessarily large.
In addition to the above example of using TOC data for the identifying information, a sample of the actual
disc data representing amusical selection or movement can also be used to uniquely identify each disc. Due to the wide
dynamic range of music characterized oo each disc, several data samples taken at consistent locations on a disc can also
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Computer 32 aiso includes a modem 40 (either internal or external) which is connected to a telephone network

44, While the present invention contemplates a conventional data modem connection using conventional telephone
20 service, those skitled in the art will appreciate that a number of alternatives are possible such as ISDN networks and
associated terminal adapters.

In operation, the present invention utilizes the modem 40 to dial up a database 50 which may be maintained
by an online service provider or made available on the Internet, for example, Database 50 is preferably industry
maintained to assure the maximum leve! of completeness, but could also be maintained by the user community, the CD

25 changer manufacturer, commercial ventures or other sources. Database 50 includes identifying information as
described above for a large body of compact discs which is associated with tabulated data for each disc. An example
of the type of data in such a database is illustrated in TABLE 1 below. The preferred method for accessing and utilizing
this information will be described later.

Movement # 1 Movement # 1
Title time
=(1\Ein, Sec, Frame)
30
~— The New Yo-Yo Ma Concerto for Cello 06:38:42
York and Orchestra:
Album 1. Audacemente

ma sostenuto




20 Broadl y speaki ng, enbodi nents of the present invention
provide a nodemlink to a renote database which a user can
utilize in order to provide information updates to a nenory formng a part
of a CD pl aywo.978%66 syst em uses a "fingerprint" ofCa/USEs/11205r der
to search the renote database for |nfornat50n such as title, track nanes,
artist, etc. Once the CDis identified, the information
associated with the CD can be | oaded into a | ocal dat abase so that

t he user capg ed music artists etc 1n

|nfornat|on]|s'foadﬁﬁmhmM®9the

discs storefl irf the Clyplayer gan be Bﬁ gdily ijdentified. This,js f |aIIy
useful for ’aroe capaC| y mu t|pIe dD ola ers mhllh are used
to store CDR.Bhe USE an, he (MincSec, Frame 33

cont r ol |ntV::

enhance conj
»

ce to search fof

null 00:00:00

D ’.4 |
selectlons ild play list$ as well
20— — 235

e

TABLE 1
As illustrated in TABLE 1, the machine readable data available on the actual CD can be supplemented
substantially by the addition of titles of each movement, CD title, Artist, etc. Those skilled in the art will also
understand that the database can also include even more detailed information such as composer, producer, record label,

10 as well as any other information which might be of value to the user. While TABLE 1 illustrates the data in a form
which might be interpreted as a flat field database, those skilled in the art will understand that the data may be more
readily stored in the form of a relational database. TABLE 1, is thus intended to be an illustrative example of the
database and should not be considered limiting since those skilled in the art will understand that the database may be
designed in numerous ways and may contain any relevant data of the designer’s choosing.

15 Referring now to FIGURE 3, a moie detailed diagram of the CD changer 20 of FIGURE 2 is illustrated. The
interconnection with computer 32 is provided via a conventional computer interface 64. Interface 64 is coupled to a
microprocessor based controller 68 to provide communication between the computer 32 and the controller 68.
Controller 68 is coupled to a memory 72 which is preferably a non-volatile read-write memory such as an Electrically
Erasable Programmable Read Only Memory (EEPROM) or a battery backed up Random Access Memory (RAM),

20 Memory 72 is used to store an internal database of information relating to a plurality of CDS. In particular, the memory
72 contains information relating to at least all of the CDS presently stored in the multiple disc changer mechanism, but
may also be more extensive. Controller 68 is coupled to a multiple disc CD changer mechanism 74 such as that nsed
in the commercially available Sony CDP-CX153 and associated signal processing circuitry 78 to provide control thereto
in a conventional manner. Controller 68 is also coupled to a display / control panel 82 to receive commands directly

25 from the user and to provide visual displays in a more or less conventional manner. In addition, controller 68 may be
coupled fo an infra-red (or RF) receiver 84 which receives control signals from a remote commander.

Controller 68 is used to control the normal functions of the compact disc changer 20 in a conventional manner
and in addition provides the function of (1) receiving memory updates from the computer interface 64, (2) updating
memory 72, and (3) sending requests, via interface 64 for information updates for memory 72.

30 One method of operation according to the present invention is illustrated in the flow chart of FIGURE 4
(which is broken down into FIGURES 4A and 4B). The process starts at step 100. When the user selects or Joads a
disc at step 104, the controller 68 directs the changer mechanism 74 to read the portion of the disc which contains the
identifying information or “fingerprint” of the selected disc at step 106, The controlier then compares this with the
“fingerprints” stored in memory 72 at step 110. If the “fingerprint™ is found at step 114, the CD changer 20 operates

35 in a more or less conventional manner at step 116 and then returns to await the next disc selection.
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© € ¢ changers to enter so-called “custom file” information. After step 122, control returns to step 116. If the user decides

to attempt to retrieve data, the disc’s “fingerprint” is sent to the computer 32 via the computer interface 64 at step 124,

10 Under software control, the computer 32 then initiates a query of the database stored in disc drive 36 to attempt to
match the “fingerprint” in question at step 128. If found at step 132, the appropriate portions of the database are
downloaded to the CD changer’s memory at step 138 and control returns to step 116. Thus, the user is relieved of the
burden of manual entry.

In the event the “fingerprint” is not found at step 132, the user may be informed at step 138. At this point,

15 the user can again make a decision as to whether to simply play the disc, make further attempts to download
information from a database or opt for manual entry of the data. 1f the user elects to play the disc, control retums to
step 116. If the user elects to enter the data manually, control returns to step 122. Manual entry routine 122 should
preferably utilize the connection to the computer 32 in order to permit a simplified manual entry of the data via the
keyboard of computer 32. If the user elects to make further attempts to download the data, the compﬁter 32 initiates

20 a call to the remote database 50 via modem 40 and telephone line 44 to attempt to retrieve the data. Once the database
is accessed, cornputer 32 initiates a query of the remote database to locate the “fingerprint™ for the disc in question at
step 150, '

If the disc’s “fingerprint™ is not found, a message is provided at step 162 indicating such and providing the
user with the aption of entry of the data or playing the CD without data entry. 1fthe user elects to play, control again

25 returns to step 116. If the user elects to enter data manually, this can be carried out at the computer keyboard at step
122, Ifthe “fingerprint” is found in the remote database at step 158, the computer 32 downloads the data to the local
database stored at 36 at step 166. Computer 32 then proceeds to download the appropriate data to the changer’s
memory 72 at step 170. Once the data is stored in the database at 36, the user can utilize the search power of the
database management software to find selections; categorize discs by music type, artist, etc.; and perform other known

30 database management activities.

Once the above-referenced interconnection between the CD changer 20 and computer 32 is established, and
once the local database is created, this arrangement can be used advantageously to control operation of the CD changer
by utilizing the computer’s keyboard, mouse or other input devices, The computer may be used to provide a friendlier
interface to the user than that provided by a conventional CD changer to permit the user to start or stop play of a CD,

33 select a play list, identify a CD or track of a CD for play, search for a passage in a CD, and in general effect control
over all aspe_cts -o_f the CD changer. In order to illustrate this, consider FIGURE 5 which illustrates first the local
database (shown as 174) arranged as an array of cells. The above control can be effected by selecting any of the desired
CD changer ﬁmcuons from amenu of available functions or by directly typing commands from the computer keyboard.
‘Those skilted in the art will understand that there are many ways to represent these control functions in a user interface,
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176 is shown as having only 5 entries corresponding to 5 compact discs. In other embodiments, the Joaded discs might
10 be represented in a different color or might be accented in some other manner. Once the user has a display of the
available discs including the titles of all tracks on the discs, the user can create a play list by simply reviewing the
available tracks and then making a selection by, for example, clicking a mouse button when 2 display cursor points to
a desired selection and then confirming that the item is to be added to a play list. This is shown in FIGURE 5 as shaded
blocks in database 176. Once the user selects an item for the play list, the play list can be reviewed in a play list
15 window or screen shown as 178, Thus, the user can select as many selections for play in a specified order as desired.
The selection is made based upon the fall knowledge of the title of the selection and/or the disc, rather than simply the
disc number and track number. In addition, the power of the database management software can be used to search for
particular selections to add to the play list. Thus, for example, the user could initiate a search by entering specific key
words. The search results can be presented as a list of possible tracks or discs containing the key word(s) and the user
20 can add the track or disc to the play list by selecting the desired match.

Once the play list is assembled in this manner, the user can then initiate play of the list at 188. The control
interface can be implemented as a character or graphical user interface as desired. In one embodiment, the interface
can be designed in a manner simifar to that of the Music Box window available in the Microsoft Windows™ operating
system and may include all conventional instructions which could be issued via 2 remote control {including stop, play,

25 pause, skip back, skip forward, play modes such as shuffle and repeat, volume, sound fields, etc.). In addition, the
interface can include character and graphic displays of such attributes as CD and track play time, CD and track time
remaining, track number, track title, CD title, artist and any other desired information from the database. Of course,
in the Music Box interface, any desired database information must be entered by the user, and this interface does not
have a communication mechanism which permits the computer to know the disc content of a multiple disc player.

30 Those skilled in the art will understand that many variations of this procedure can be implemented within the scope
of the present invention.

With reference to FIGURE 6, one simplified process for implementing the control of CD changer 20 is

- illustrated, Those skilled in the art will appreciate that many variations of this implementation are possible, and an
implementation similar to this could be built around the Microsoft Music Box program as described above. At step
. 35 180, the CD changer 20 is queried by the computer 32 for a listing of all CD “fingerprints” for CDS which are currently
installed in the CD changer. This step can be carried out whenever the user requests it or whenever the CD changer
detects that a CD has been loaded or unloaded. At step 182, these “fingerprints™ are checked against the Jocal database
174 and the local database is restricted to those CDS currently instailed in the database at 182. This produces an image
of the CDS currently installed at step 176. At this point, the user can scan the matrix displayed as 176 and select CDS
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of the “custom file” function of the CDP-CX100, computer 36 can issue commands to the CD changer 20 to alter the
25 volume level on a track by track basis on the playback list. Moreover, other attributes such as sound fields can similarly
by manipulated on a track by track basis. Thus, the play list and/or the local database can also include entries for
attributes associated with each track as illustrated in TABLE 2 befow. Such entries can be expanded in a separate
window showing selections of attributes for each database entry (track).

o
Track Title: Come bown Easy
Track: 1
Disc: 3

Disec Title: Rhymes & Reasons
Artist: Carole King
Play Time: 03:06
Play Attributes:
Level: 65%
Sound Field: Live Room

30 o TABLE 2
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15 that by incorporating mass storage into the CD changer 220, the function of computer 32 could be more or less

completely integrated into a single package.

FIGURE 8, illustrates one method of operation of CD changer 220. This method starts at step 300. When
the user selects or Joads a disc at step 304, the controller 268 directs the changer mechanism 74 to read the portion of
the disc which contains the identifying information or “fingerprint” of the selected disc at step 306. The controller then

20 compares this with the “fingerprints” stored in memory 72 at step 310. Ifthe “fingerprint” is found at step 314, the CD
changer 220 operates in a more or less conventional manner at step 316 and then returns to await the next disc selection
at step 304,
If the “fingerprint” is not found at step 314, the user is informed via a display (or other message system)
indicating that the disc data was not found in the CD changer’s internal memory 72. The user is then asked if the disc
25 is to be played or if the user wishes to attempt to retrieve the data from a database, or if the user desires to enter data
manually at step 320. The user may respond via a remote commander or via the display / control panel 282. If the user
decides to simply play the disc, control returns to step 316 where conventional operation proceeds. If the user decides
to enter the data manually, a manual entry routine is initiated at step 322 and then controf retumns to step 316.
If the user wishes to download information from a datsbase at step 320, control passes to step 344 where the
30 controller 268 directly initiates a call to the remote database 50 via modem 240 and telephone line 44 to attempt to
retrieve the data. Once the database is accessed, controller 268 initiates a query of the remote database to locate the
“fingerprint” for the disc in question at step 350.
. If the disc’s “fingerprint” is not found, a message is provided at step 362 indicating such and providing the
user with the option of manual entry of the data or playing the CD without data entry. Ifthe user elects to play, control
35 agzin returns to step 316, 1If the user elects to enter data manually, this can be carried out via the remote commander
or the display / control panel at step 322, If the “fingerprint” is found in the remote database at step 358, the controller
268 downloads the data to the changer’s memory 72 at step 370.
Thus, by the abo_ve processes, the CD changer’s memory can be updated without need for tedious manual entry

whenever the disc in question can be found in the computer’s local database or when the information can be
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Comput er 32 pdes a nodem 40 (either internal or external) which is

connected to a te ep one net wor k
20 Thus it is apparent that in accordance with the present invention, an apparatus that fully satisfies the objectives,

aims and advantages is set forth above. While the invention has been described in conjunction with specific
embodiments, it is evident that many alternatives, modifications, permutations and variations will become apparent to
those skilled in the art in light of the foregoing description. Accordingly, it is intended that the present invention
embrace all such altematives, modifications and variations as fall within the scope of the appended claims.
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| . Audacenent e searching means for accessing a remote database via said modem, wherein in the event said comparing means
M SOSt enut @oes not detect said identifying information in said memory, said searching means accesses said remote database via
said modem to iocate identifying information relating to said disc, said disc being identified in said database by said

identifying portion; and
15 downloading means for downloading information from said remote database to said memory.
2. A system for playback of music compact discs, comprising in combination:

a disc changer for receiving a compact disc and reading data from said disc to convert fo signals representing
music; -
means for reading an identifying portion of saxd disc which can be used to uniquely identify said disc;
20 amemory;
means for comparing said idehtifying portion of said disc with said memory to determine if data relating to
said compact disc is stored in said memory;
first searching means for accessing a local database, wherein in the event said comparing means does not
detect said identifying portion in said memory, said first searching means accesses said local database to locate said
25 identifying portion relating to said disc, said disc being identified in said local database by said identifying portion;
amodem;
second searching means for accessing a remote database via said modem, wherein in the event said comparing
mesans does not detect said identifying information in said memory and said first searching means does not locate said
identifying portion in said local database, said second searching means accesses said remote database via said modem
30 to locate identifying information relating to said disc, said disc being identified in said database by said identifying
portion; and
downloading means for downloading information from either of said local database or said remote database
. to said memory.
3. The apparatus of claim 1 or 2, wherein said disc includes a TOC area and wherein said identifying portion
35 includes a portion of the TOC data of said compact disc. ~
4. The apparatus of claim 1 or 2, wherein said disc includes program material, and wherein said identifying
portion includes a sample of said program material.
S. The apparatus of claim 2, further comprising means for manually updating said memory in the event said

identifying portion is not found in one of said local database and said remote database.
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database.
7. ‘The apparatus of claim 6, further comprising means for controlling playback of said disc in accordance with
said playback attributes stored in said local database.
8. The apparatus of claim 7, wherein said disc may include a plurality of tracks and wherein playback attributes
are stored on a track-by-track basis for each track of said disc.
9. A system for playback of music compact discs, comprising in combination:

a multiple disc changer for receiving a compact disc and reading data from said disc to convert to signals
representing music;

means for reading an identifying portion of said disc which can be used to uniquely identify said disc, said
disc inciuding a table of contents (TOC) area and a program area, and wherein said identifying portion includes data
taken from said TOC area;

an Electrically Erasable Programmable Read Only Memory (EEPROM);

means for comparing said identifying portion of said disc with said EEPROM to determine if data relating to
said compact disc is stored in said memory;

amodem;

a database manager comprising:

first searching means for accessing a local database, wherein in the event said comparing means does

not detect said identifying portion in said EEPROM, said first searching means accesses said local database

to locate said identifying portion relating to said disc, said disc being identified in said local database by said

jdentifying portion;

second searching means including a programmed computer for accessing a remote database via said

modem, wherein in the event said comparing means does not detect said identifying information in said

EEPROM and said first searching means does not locate said identifying portion in said local database, said

second searching means accesses said remote database via said modem to locate identifying information

relating to said disc, said disc being identified in said database by said identifying portion;

downloading means for downloading information from either of said Jocal database or said remote database
to said EEPROM; and

manual update means for manually updating said memory in the event a said identifying portion is not found
in one of said local database and said remote database;

mesans for storing playback attributes for entries in said local database, wherein said disc may include a
plurality of tracks and wherein playback attributes are stored on a track-by-track basis for each track of said disc; and

means for controlling playback of said disc in accordance with said playback attributes stored in said local
database.
10. A multiple disc compact disc player, comprising in combination:

a multiple disc CD changer mechanism for playing and storing a plurality of compact dises;

a memory for storing information associated with said plurality of compact discs;

a controller for _oontrolling operations of said multiple disc compact disc player;

a modem coupled to said controller for accessing a remote database via a telephone line connection; and
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TABLE 1 As illustrated in TABLE 1, the nachi ne readabl e

data avail able on the ae@,g@heemasq;@& la&Udppl enent ed substantial ly
by the addition of titles nt CDtitle, Artist, etc. Those
skilled in t NeOg#a5616 | | a mmjm nderstand that the daPCHESISNEA8 al SO
I ncl ude even nore detaile such. as conposer, producer, record
| abel , 10 as well as any ot her i nformatl on which mght be of value to
the user. Wile LORLsolerinclubipd.rates the data in a form whi ch m ght

be interpreted as a fl at fleld dﬁﬁ'?base hose skilled in the g

wi l | .
understand that the dRf2s REER2 Hptery to seid memory to gefermine ’5?15‘1"%??’%&“‘5‘*4%‘ information ¢
a'rel ati onal dat sskwisted withdBelected dist & sdihOB champeromndliadisth:0 be an il lustrati ve

exanpl e of the Qartemgseeemuém Whefhod Q&bps@vﬁgaﬁﬁhg s%rdeamm'.ﬁ}gmm

si nce those skilled |n the art under st and t hat at abase nm
desi gnéd in numePHEEedRips ﬁh‘%gf S%%irftaw ity Ipsate @ inkampatignip spidmpemory assbciated with

designer's chooséamgelecieacompactdnsc Referring nowto FIGURE 3, a nore

detailed di a0r ARl b fl1B &k &k oo glﬁdvﬁﬁgapﬁséae&m%m&ﬁ%% sa];nﬁ'touenlgﬁor_n

i nt er connection w th conput er i'S provi convent | ona
i nterface GEWM’@P%@"’”G?L‘“P?“‘&%EPH‘F‘%W ni cr opr ocessor based
controller @B tOAWsﬁMIfd@lammcﬁﬁdmﬁmbﬁﬁWnﬁdﬂmnﬁﬁﬂiputel’ 32 and the

controjs er 68. g,%}gercg v§| tc@ﬁe&:ﬁedﬁﬁlﬁf?&:@%mg Whl chis

preferably a nonZ Vo atmlge rea € rrermry su ectrldally
Er asabl e Pr ogr anfems fer readingjandsiensfyingnegips of h’é‘f‘“&“ﬂ&#@é‘?’?“ebm‘éwﬂmm.
Random Access h/bﬂ”ﬂén}br;( RAM . 20 Mem)ry 72 is used to store an internal

ooy B O Pl Bl ?‘mr'*é%ys*?%éﬁmy{‘g{%ﬁe%s

present |y sPsHeedyp i fieredinraid prenti sc changer rrechanl sm but
al so b nore extemsdsme. Controller 68 is coupled to a nultiple disc CD

changer nechanis (T L& .

avai | abl e Sony C%Zhéﬁw ga&g'gg oCl a?q?f‘ mm nbofi%nd;evg%mng Cl %%ﬁtﬁ%ﬂms

provi de confiqebot depretsaid igentifying mfomqonmaﬂéemoehﬁ%mmmmweswmwém viag
aI so coupl esh;tmdu&a& iaghtifying Mfdrbftion RAMR o s2id me@um, A IRMbENFAEhE SedG said Alrkbyse

frorTH %Qo% rovide visual displays in a nore or |ess
conventlona rranner m% a ion, controller 68 may be coupled to

an i nf¥a-red (or dw}oﬂ*@c@w&r dgunleping fornstion fpmsaid rmpete drtabase Wseid memopo m a
renot e coménder The apparatus of claim 10 or 12, wherein said medium includes a TOC area and wherein said identifying

portion includes a portion of the TOC data of said medium.
14. The apparatus of claim 10 or 12, wherein said medium includes program material, and wherein sajd identifying
portion includes a sample of said program material.
25 15. The apparatus of claim 1, 2, 10 or 12, wherein said memory includes an Electrically Erasable Programmable
Read Only Memory.
16. ‘The apparatus of claim 1 or 12, wherein said searching means additionally includes ‘means for accessing a local
database, wherein in the event said comparing means does not detect said identifying portion in said memory, said
searching means accesses said local database to locate identifying portion relating ta szid medium, said medium being
30 identified in said database by said identifying portion, and wherein said downloading means includes means for
downloading information from said local database to said memory.
17. The apparatus of claim 1, 2, 10 or 12, further comprising means for manuslly updating said memory in the
event a said identifying portion is not found in said remote database.
18. The apparatus of claim 1, 2, 10 or 12, further comprising database management software for selectively
35 searching said remote database.
19. The apparatus of claim 2, 9 or 16, further comprising database management software for selectively searching
said local database.
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Controller 68 is used to control the norrfal functions of the conpact disc

changer 20 in a convenu‘lms)ﬁaet eplaced and in addition provides the

function of (1) recei VI es fromthe conputer interface 64,

(2) updati ngwoO 9705616 3) send| ng requests, WCA/USMV/HR03Ce 64
or

for information updat es menory 72. One net hod of
operation according to the present |nvent|on Is illustrated in the flow

chart of FI QsJRE 4he spparazs ofcnaﬁwm ma&mmsagﬁwﬁvmmgﬁx@bﬁ%&f&&ﬁa% sdidlocal

The process arts er selects. ot
di sc at stef*™ %, a”c{ Rt C“Sﬁ&rpoa? ko E?%’ecf(’r?ec"fe = PREEREY ‘%?a'dr?é‘éﬁag‘rf‘%rﬁeﬁr?ddnmd
read the porlqcvldmbeqe t he di sc V\/m ch contains the i dentifying

i nf ?r ”ﬁt i on tzgr f«lnmsmrubdaﬁ a@emb &aﬁ&ldﬁ%ﬁﬂcms@@m%a,&h%m;%mpwﬁ g
caontrol | er en copgpare ored in
menory 72 at stef® gfﬁ‘dserf“%y"{gl?gm""f ?15’31"5"? figfpwhicp gm‘?“f)]ﬁ R’g‘“ﬁ% s%"?fé’ﬂ’pfi ¢ the CD
changer 20 oper atepaBi said identifyingpantive eitpidenitifying pertiony gered immaémananner at step
%693-?85%an ret HJe%gL@a&@%@k&dﬁgQﬁsM& coglba%f:dxss alafggltfbrgﬂd identifying portion of said disc if said
PCT/ US96/ 11 $gwifying portion is not found in said memoryyand e fj ngerprint” is not found at
step 114, the uséswniosdingdhio frone shiddatabase tolsaisiplemyry cartespoiding to saig flsmifling Pyrsibre M)

'ng i ﬁgiedr nlgstz?ﬁte ntrtse.tas &b&gcﬁfm wiBéin %%M&@&d&s%&&ﬁm@c&xm%d mPlRt A0 Affger.

disc Is
The method of claim 21, wherein said database resxdes in a remote location and wherein said querying step

includes the step accessing said database via 8 modem connection.
24, A method of updating 2 memory in an audio compact disc changer, comprising the steps of:
reading an identifying portion of a compact disc which uniquely identifies said compact disc, said identifying
15 portion including a portion of said compact disc’s TOC data;
comparing said identifying portion with identifying portions stored in an EEPROM;
querying a first database residing in a computer situated outside and connected to said compact disc changer
for said identifying poxﬁon of said disc if said identifying portibxx is not found in said EEPROM;
querying a second database residing in remote Iocation via a modem connected to said computer for said
20 identifying portion of said disc if said identifying portion is not found in said first database; and
downloading data from said first or second database to said EEPROM corresponding to said identifying
portion.
25, A method of updating a memory in recorded media player, comprising the steps of:
reading an identifying portion of a recorded medium which uniquely identifies said medium;
25 comparing said identifying portion with identifying portions stored in 2 memory;
querying a database residing outside said recorded media player for said identifying portion of said medium
if said identifying portion is not found in said memory; and
downioading data from said database to said memory corresponding to said identifying portion.
26. A method for controlling the operation of a multiple disc compact disc player, comprising the steps of:

30 storing data relating to a plurality of compact discs in a database, said database including information relating
to each track of each said compact disc, and wherein said database is located in 2 computer external to said compact
disc player;

storing a plurality of playback attributes including at least a level attribute and a signal processing attribute
in said database on a track-by-track bases; and

35 instructing said compact disc changer to play a selected track from a play list using said playback attributes
by sending an instruction from said computer to said compact disc player.

27. A method of building a play list for a multiple disc compact disc changer, comprising the steps of:
in a computer, storing information in a database about a plurality of compact discs residing in said muttiple
disc compact disc changer;
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pl ayed, if the user wishes to attenpt to retrieve the data from a dat abase,
or if the user desires to enter data manually at step 120. The
user nmay respond via a renote commander or via the display / control panel
82. If the uwerordsesisdes 5 to sinply play the disc (forrcrmsvpiirosi f
the disc is borrowed or infrequently playeg), control returns to step 116
wher e conventional operation proteeds. If the user decides to
enter the data ng ted at

step 122. Such rranégt}“layelncﬂ’dﬂgﬁ%g%k%&&f&%ﬂﬁgﬁma&d mrr%énc%er simlar to that
used in commrer C|%HPW‘“&*/%?“F‘ﬁBP@s@B“dP‘m“‘Y“mR‘}ﬁéﬁﬁers to enter so-called
"eustom file" i néen&ﬂghseq&ntmﬁetafmﬁimsiﬁamwatdoﬁbacfd&tm&ﬁin&@l@mm&m | f

the user deci desg, t he.disc' .
e ngerpr i et oeenings ses ok Auldt R sdols bR mB S onblif il e o spopentyny
step 124. lzby”ﬁﬂﬁﬁE@W“BH*ﬁvﬁﬂéﬂﬂéhtroI the conmputer 32 then initiates a

query of the database stored in disc drlve 36 to attenpt to mat ch
the “"fingerprint” in question at step 128. If found at step 132, the
appropriate portions of the database are downl oaded to the CD
changer's nenory at step 138 and control returns to step 116. Thus, the
user is relieved ofthe . burden of manual entry.

In the event the "fingerprint" is not found at step 132, the user may be
infornmed at step 138. At this point, t he user can again nake a

decision as to whether to sinply" pTay the di st, make further attenpts to
downl oad information fr QQ LeepPt for manual entry of

the data. If the user elects to p ontrol returns to
step 116. If the user elects to en m ﬂH nual Iy, control returns to
step 122. Manual entry routine 122 preferably utilize the

connection to the conputer 32 in order to permt a sinplified manual entry
of the data via the keyboard of conputer 32. If the user elects to
make further attenpts to downl oad the data, the conmputer 32 initiates 20

a call to the renpte database 50 via nodem 40 and tel ephone line 44 to
attenpt to retrieve the data. Once the dat abase IS accessed,
conputer 32 initiates a query of the renote database to |ocate the
"fingerprint" for the disc in question at step 150.

If the disc's "fingerprint” is not found, a nessage is provided at step 162
i ndi cati ng such and providing the user with the option of entry
ofthe data or playing the CD without data entry. If the user elects to

pl ay, control again
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returns to step 1 16.
this can be carried out at the conputer
the "fingerprint” is found in the renote database at step 158,

32 downl oadswolheesbaé a to the | ocal
166. Conputer 32 then proceeds to downl oad the appropriate data to the

changer's

dat abase at 36, the
dat abase managenent
type, artist, etc.;
activities.

menory 72 at stepl/B7
user can utilize the search power of the
software to find sel ections;
and perform ot her

If the user elects to enter data manually,

keyboard at step 122. If
t he conputer

dat abase st or e®#CIUSHAIWS St ep
0. Once the data is stored in the

cat egori ze discs by nusic

known 30 dat abase managenent

bet ween the CD changef
t he.l ocal database is
to control operation

keyboard, nouse or ot
a friendlier

conventi onal CD chang
35 select a pla
search for a passage

all aspects of the CD
5 which illustrates f
arranged as an array

sel ecting any of the

avai | abl e functions o
keyboar d. T
many ways to represen

- O

~ (U

—

Gree~f he above-referenced interconnection

20 dn@i conputer 32 is established, and once
creat t hi sf arrangenent can be used advant ageously
t hd changer by utilizing the conputer's
§% ¢j devi fes. The conputer nay be used to provide
intgrface to the user than that provided by a
gt{g} permi-t—t-he user to start or stop play of a CD,

i}, ,jdentify a CD or track of a CD for play,
i dand i p general effect control over
ghande¥) I n ofder to illustrate this, consider FlGURE
ﬁﬁt hg. | ocal dat abase (shown as 174)
—1cis fs—The-hibove control can be effected by
gﬁ;ﬁﬁd . CD changer functions froma nenu of

iE%ctIy typi ng commands fromthe conputer

&e gkBlled iph the art will understand that there are
theﬂenpontro functions in a user interface,

o
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ELAPSED TIME

FRAME

FIG. 1
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9 for exanple, a nenu bar can be provided with drop down nenus
or particul awomansdi®l i cons can be provided. Such an PCT/USPéMRdsace

wi || desirably occupy the conputer's di Qpéay simul taneously with the

dat abase tables including data relating to the conpact discs.

I n one enbodi nent of the enhanced control possible with the invention, the
user may generate a play list by 5 firs 4havi ng the conp r 32 query
the CD changer 20 to deternine which ChS—a+eton

nce t

3i ned ) changer
s :«g {abase 174 can

as identified in the nmenory 72. Si

carry information regareichy as many QDS usqr desires
W t hout regard for thEpNcOHRNGER ﬁ 40, the user can then
reduce the display OlmsiegGedes o,

174 40 pMem@sent ation
of only those discs whi%h are in fact| | oaded into jthe ger 20. This
reduced representation 176 T avi N@-or 5 entries
corresponding to 5 conpgct discs. In other enbodi nents, the | oaded discs
m ght 10 be repredentedain a diH4i@rent col op48r ni ght be accented in
sonme ot her manner [—Orce E—per ha$S—adirypl ay {o S avai |l abl e
di scs includi ng t )EAMPLBEER IS -t RHONE, LLENEL$€can create
a play list by sifp=~ryri=ewrng t he Sauoym gy meRs gnd t hen
maki ng a sel ection by, flor exanple, clicking a nouse pruttomwhen a display
cursor points to a desired selection . and th¥n confirmng that the
itemis to be added €0 a pDay36 st. This is shdqwn REMOTERE § gs_shaded
bl ocks in database 1 K" the user sel ects gn DARFMBRABE: h¢D gy list,
the play list can be bd in a play |ist 1S O™ Ol SCreen
shown as 178. Thus, pr can sel ect as many selections for play in a
speci fied order as desired The selection is nade based upon the
full know edge ofthe tide ofthe sel fmm/ t he disc, rather than
simply the di sc nunber and t fu r. In addition, the power
of the database nmanagenent software can be used to search for

;‘ """""""""""""""""" '; 20

| 4 Pl 1

i MULTI-DISC CD SIGNAL

| CHANGER MECHRANISM PROQESSING H%E}P
|

COMPUTER
INTERFRCE
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gl/ 82
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CONTROL PHNEL
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particul ar selections to add to the play list. Thus, for exanple, the user

could initiate a search by entering specific key wor ds. The
search results can be presented as a |ist of possible tracks or discs

cont ai ni ng tywe dkeysi1gor d(s) and the user 20 can add t heptrasksnsosdi sc
to the play list by selecting the de5|5 mat ch. Once
the play list is assenbled in this nmanher, the user can then initiate play
of the list at 188. The control |nterface can be inplenented as a
character or gr aph| cal user int 'C‘iiﬁirj 80 red. In one enbodi nent, the

I nterface can be desi g\e a rranner sinilar to that of the

Misi ¢ Box w ndow available in the MS 0 WTdoOWSTer Ty oper

system and may include all gogveRr LAI€i4 ons whi ch coul H be issued
via.a renote control (incl U|5§L£GE Q)IS@ 25 pduse, skig@pback, skip
forward, play nodes such as ’ Bpeat,, wohdne,| sou

etc.). In addition, the AN udsg chagtmég%
graphi ¢ di spl ays of BEﬂBtDrIﬁﬁt I;NGERBRJNTa pldy time, @ and track
time r emai v ’ , Chhtitle, artist and
any ot her desired inforne Lon alas 4-- dat aba ﬁ cour se, I n
the Music Box interface,} GOYRARRE r&DdMEMQEX Qatijon nust be entered
by the user, and this i . E—Y hav€g a_cppgu i cation
mechani sm whi ch permtstheco : --A he 'N --‘T‘ ofl a multiple
di sc player. 30 Those s 'F@FJND‘” =i BV ] - hat nmany

variations of this procedLirle4 NG
of the present invention.

one sinplified process far _inpl eneny .
illustrated. Those skil eltESSFﬂ(EE'a’rEIBO |DAJR &ci at e tlhat many Jari ations
of this inpl emtfibRbn /arNOFoSsOUND . aRULAY OR \PLAY.jnpl enent af i on
simlar to this cdilfd Re RETRIEVIENDATA ORrosgfT Mg c Box prpgram as

| el l'i

\\

descri bed above. At stey 35MFINUHIL8(ENﬂ'Ré('CD chghger 2Q i s querPesgby the
conmputer 32 for allisid r "VT s" for ICDS which &re
currently < aIIedlnthe 3 ThIS stjep can be ¢arried
out whenever the user e ; =17 chianger
detects that a CDypas belAEN ')&,—1-3 "'--:‘h it sgtaep 182, these
"fingerprints ked ag otal  daf abase 17? and the
| ocal databasp gNTRe¢tf cted to thoje CUS currently insfalled in {he
dat abase at 1ouﬁh;[roduc an i Wage of the CDS currently
instal | ed at S At th EQEEKt LOGBLUs oy pgan scan€te—Tmat ri X
di spl ayed as128 and sel ect {DEATABASE
- 138
DOWNLORD
Cronmn Y15 B2
CHANGER
132 NO MEMORY

MESSAGE: “DISC DATA
DIAL / NOT FUOND. PLAY, DIAL \PLARY
REMOTE DARTABASE OR
MANUAL. ENTRY? "
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10 or tracks to be added to the play |ist using nouse or keyboard
commands. Al wersi@séreéel y, the user can inplenent a FTAVUSos/e20St ep
184 by sel ecting "SEARCH' froma nenu (g. . a menu bar, nmenu button or
icon). In this event, the ~ data ése I s searched using conventi onal

gquery nmethods at step 186. Wien the query is conpleted, a display of the
mat chi ng sel ections is shown for the user to select fromand control
returns to step 184. 5 Once one or nore selections are
made, the user can select the "PLA ST" conmand from the menu. At

this point the user can sel ect any briety of play List related qormmands at

step 190. Step 190 ill ug TS FEUSATABAS ¢8fands, but |t hose
skilled in the art wll ] | ement of suchl commands
can be programmed as desirefl. If the user selects "ADD' jat 190,
contrrol passes to a ' &@racks or JCOS to the
current play |ist If IQ:IERYS REMQTEJ DRT E9 . “control mit?o a
routine 196 which del etjes FRR seFJcNGERHBIkE' or G(B@
current play list. If " ' in w ndow 174 i s opened
to show a |ist '

NO_FounD? ==

158 182

MESSAGE: "DISC DATA NOT FOUND.
PLAY OR MANUAL ENTRY?"

PLAY MANUAL

50 O

IDOWNLORD TO LOCAL DATABRSE }-166

[DOWNLOARD TO CD CHANGER MEMORY J-170

- FIG.4B



representation of the play |ist.
represented as a |ist

in w ndow 178,

O course,
t he user can nore

once the

IS
readily see

play |ist

the listing of songs or CDS selected in their playing order and can

preferably mapgmebase the list directly to del et e ipogros96/11265 I ange
Itens, etc. Those ski%l dinthe art wll appreciate that
the process of FIGURE 6 is but one partlé illustration of a 15 conmand
structure which could be utilized to control CD changer 20. Gbviously, nany
addi tional dseful co nds CONTROBs] di scyssed abpve)_can be i npl enent ed
t hroughout 1 lEMRCFE$SEDACT Of dCHBANGERNE ®¢ o3eMORK opes Zfs not intended to
be Iimting, — Y St tadt-ve—ad—t-he-ttyvpe—of control that can be

i mpl ement ed jonce 'EIfELEorfBBtlerTEQ iR (iR ETR\-E{ héR6 CD changer 20
and ,once thi;PUmE[ of e dqrabage s [arngssedfror i n copt@®@RLI ng the
CD changer mfg-rt-he_rls-ar—:as'—acces t ORTABAGET
content of 4 @orfpact dijsc vila thd datdbase]174, ot hef, ogportunities for 20
control arefpgsyi ble. Hor edanpldq, th¢ Sony CDP{ CX10p | s a function
known as "c| 5‘§UI rrrest e oT exanp] e, {t he volNyne | evel
for playbac 4be_sLnred;3Lnng it chidisclila-sp-called "legvel file").
Once the usgr3hdgs ccesg to tlhe d#tabase 174 icl uding i nformation
regardi ng ejegy ftrack of evgry dijsc, qne cn rehqdi |y} appreci at e/t hat

t he individt ttrThotEsofteacttTagkcarbe—div dual |y cgntrolled via
conput er 36. e —ian.d on. of the "gdStom.file"

function ofthe CDP-CX100, conput ar 36 can issue comands
20 to alter the 25

vol une I*eve

t he CD changer
ack basis on the

pl ayback |ist. Moreover, other attrybutes such as sound fields can
simlarly - by} mani pul ated on a tfack joy track bia?'gs. Thus, the play
list and/or |t SEARCHI] A o ST § el dMORE: r LeSt f B
attri butes dssociated with each track aslillitstratedlin TABLE 2 bel ow. Such
entries can {PESE&pPpRETEE i TR séfMRat TR3 TR4 WRIoLOGAling sel ections of
attributes foi earh dat 3p@: an.‘ryW%Z? DATABASE
Track Title:l Sonef Down K T/ 4 Va REPRESENTATION: 1

2 OF CD CHANGER

3 /7, 7/ 7/, ) MEMORY

4 n L R BR J

5 77

l _-178
PLAY LIST |
1—- NIGHTINGARLE

2— JRZZMAN

3~ YOU GO YOUR WRY, I‘LL GO MINE

4~ COME DOWN ERSY
S- MY MY SHE CRIES

6— THE FIRST DAY IN RUGUST

/7— BLUE INTERLUDE

FIG.5



Disc: 3 Disc Title: Rhynes & Reasons

Artist: Carole King Play Tinme: 03:06
Play Attributes: ‘ : Level : 65%
Sound Fi el d: wig ssmséseom = 30 PCT/US96/11205
TABLE 2 WO 97/ 05616 6/8

PCT/ US96/ 11205

11 ' i
. {QUERY CD CHANGER MEMORY FOR

) DISCS INSTALLED IN CHANGER

180

[FIND CORRESPONDING ENTRIES L/182

IN LOCAL DATABRSE

INSTRUCT
CD CHANGER
TO PLAY
CURRENT
PLAY LIST

188

%R W /190
DATABASE ADD, DELETE, DISPLAY?
QUERY a0n
ROUTINE 182 DELETE
186 ADD SELECTION DISPLAY
TO CURRENT
PLAY LIST
W /198
DELETE
SELECTION
FROM
CURRENT
PLAY LIST
_ v /1 S8
OPEN PLAY
LIST WINDOW
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Thus, for exanple of TABLE 2, at play tinme the track wll be played at a
vol unme | evel of 65% wth a signal processing sound field "live
roonf. OF course, other user controllable attributes can simlarly be
stored and as®Pgmess1é on a track by track basis. PCT/US96/11205
Referring now to FIGURE 7, a second enb ment of the present invention is
shown. In this enbodinent, 5 a conpact disc changer 220 incorporates
an internal nodem 240 whi ch operates under the control of controller 268
to access renote database 50 via tel ephone Iine 44. In this enbodinment, a
portion of the function of conputer 32 is absorbed into the
conpact di sc changer220. The function and operation of controller 268 is
simlar to that of controller < 68 excgpt that the additional
fnciions required to control nodeWi240 and e additional search and
communi cati ons functions armelaorporgted therein. Infrared

receiver 284 is simlar in function tifat o ared receiver 84, except
10 = that it nmay require a broaderé?oc bul ajyyydgfg§ commands in the absence
of the conmputer 32. Simlarly, displ cont tkel@ panel 282 is

?ﬁ > pt that in the absence of

simlar to that of displab/ contro I
the conputer display and s

keyboard function is deS|é§Eg hJ
roms fu

SH

extensi ve di splay and
n operation, the CD

changer 220 of FIGURE 7 p ciiols siw-t+Ha-® to t hose of CD changer
20 of FI GURES 2 Ang\ 3, except’fthat the |ocal database search is
bypassed. O course, thos¢ gkilled in fhe art will appreciate 15 t hat

by incorporating mass_stojade into thai,CD changer 220, the function of
conput er 32 could bE TorE - “conpletely integrated into a
si ngl e package. 8, i1lllstrates one nethod of
operation of CD changék fes tseat step 300. Wen

the user selects oryl oag e controller 268 directs

t he changer nechani n17A t he disc ich
contains the identityi ngiUighdy natpe=e rint" of the selectéd disc
at step 306. The cohtrol s this with the s
“fingerprints" storpd in If the "flngerprlﬂﬂu is
found at step 314, the CO ¢ i pAa) Pperates in a nnreggb | ess
conventional manner® at st ﬂfzumn to await the nexi‘.isc
sel ection O

]
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at step 304. If the "fingerprint” is not found at step
314, the user is inforned via a display (or other nessage system

i ndicating that the disc data was not found in the CD changer's interna
menory 72. Twewmwsiisi s t hen asked if the disc 25 is to BETMISI&Sor | f
the user wishes to attenpt to retrieve gz? data from a database, or if the
user desires to enter data |y at step 320. The user may
respond via a renote commander or via the display / control panel 282. If
t he user decides to sinply play the disc, control returns to step
316 where conventional operation p "’he user deci des to
enter the data manual ly, a manual ‘e outine'is initiated at step 322
and then control returns to step 316. H t he user wi shes
t'o downl oad information froma datab.,e at step 320, contyol passes to step

344 where the 30 control | €f -Ec‘r:g pi3M4tes a all to the renote
dat abase 50 via nodem 240 and ji*€ d- Qhe n- 14 to attenpp to
retrieve the data. Once the database | s accessed mtrol er 268 initiates

a query of the renote dajabase "fiphgerprint' for the

disc in question at step Eﬁﬂn DISC. FINGERPRIN‘T he dikc's "fingerprint"

Is not found, a nessage M cating such and

providing the user_wth the gpt i on of nanuqélﬁp 'y of the data or
playing the CD wi thout data @OMPHR[f WGMWRY| pCl o play, control 35
again returns to step 316. et Nt er daja manual.l , this
can be carried out via the renote corpander or the disp8d
control panel at step 322. If thg ETPKI YES | § TORAL 4no
dat abase at step 358, the contr§ | EIOUND? —>63] dOPERATIONS U4 @: the
changer's nenory 72 at step 370. N : - Rl OV €
processes, the CD changer's meddd/ ca EE updabed wi t hout ne8dfort edi ous
manual entry shepneve ho di Lne2S on can be found ir the
conputer’ s | ogaly datalaMESSARED BIST BMATH MOTa"
o oLy O RETRIRE youAY o
DATAR OR MANUAL ENTRY"
MANURL /322 344

ENTRY

DIAL REMOTE DATARBASE

TQUERY REMOTE DATABASE ]| _-350

FOR "FINGERPRINT"

_~370

vEs |DOWNLORD TO
CD CHANGER
MEMORY

|MANUAL /' MESSAGE: “DISC NOT FOUND. \PLAY
. PLAY OR MANUAL ENTRY?*"

FIG.8




WD 97/ 05616

PCT/ US96/ 11205
12 downl oaded from a renote database. For the sake of not

obscuring the present invention with unnecessary details, the

above process has been described wthout the details of error trapping,
dat abase format, communi cati ons protocol for contact with the
renot e database, full nessaging and other details which are not required
for the understanding of the present invention. In addition, the
above process, of course, assunes that the conputer is active at the tine
of the need 5 for contact by the CD changer. These details are well
within the abilities of those skilled in the art and need not be

expl di ned here. In addition, as CD formats evolve to incorporate specific
identifying information stored on tReodiédMedia Plaver for this purpose (or
to contain the actual database information), the present invention
contenplates utilizing this information to the extent it is

avai l abl e. This invention relates to reqotied/medi4 pioyemt | ve enbodi ments of t he above

processes W || sQeGUItR &LbRRe rithdd Hickid 'Bla;é?f (4. tcoé&f d‘?s?:(%‘fﬁgl-rﬁ ark Q?ayl y, grailabte

processes described can be carried out tirron p
whi 118t hePoBREBBs & of FARP!IF mgmfraRosen. Tekye d#mag Ereduces several suct péryers supmasmmohe ICDP-

vari at i oncxXmobhendUtRECDIBY1SS Sdvaitible deduahlbdny ERSVRIS Ik 0 1ts&@: sHnd.Aat a JURT ¢ (b?%§6 Ofach

t 120, .138, 162, t | t hough t
St DS, 1200 k0100020, 320 et cora tie 8 o MRt oy e Dt WS rager

renpte, twid quemisiglps storage capacity witlam cpnm\appﬁer inhie ﬁkﬁﬁd’ Chifactt die palpért bi &sttxﬁture are
select a ) el Q ,QCC

the pres oo od i !o on 0%%3 ?ag%&bgp Jaescf e 4 e BfcbisERIEPS el Els‘ﬁéni‘f?é’
media COI‘VF‘ala'Pﬁ W@P%h@%e@gmam

In earlier compact disc players which only hold one or a few discs, the compact discs are commoniy ‘stored
in their protective jewel case. Such jewel cases generally include an inserz which provides a written directory for ach
disc and which generaily lists in order the selections available on the disc, including play times and other informarion
regarding each selection (e.g. artist, title, author, etc.). Such information facilitates the listener’s selection of the desired

29 tack or disc.

Unformunately, this information may not be as readily available to the user of a CD player which is used as
a storage device such as the above-mentioned high capacity CD players. Since users commonly use such players to
store the compact discs. they also frequently store the jewel case and related informational inserts in a less convenient
location. Moreover, the user must know not only the disc which he desires 10 play, but the Jocation of the disc in the

22 rotary table and perhaps a tack number in order to readily access a particular chosen selection. In addition. it is
difficult for the user to have a clear overview of the musical selections available and to control the play of such
selections.

This problem has been partially addressed in the above Sony disc players by providing the user with the zbility
10 program the disc player to store identifying informarion for each disc in the player's memory and to categorizs discs

30 into a number of groups of the user’s selection (e.g. jazz, classical, rock, etc.). These multiple CD changers utilize 2
portion of the table of contents (TOC) data for uniquely identifying each compact disc stored therein. In parricular,

. the total music play time and the number of movements {typically songs} as indicated in the TOC is used in some
changers to uniquely identify the discs. Compact disc changers also include a feature known as “Custom File™ which

is described in Japanese patent application publication number 03-76082 which is incorporated herein by reference.

(V%)
i

While this technique is helpful in locating a desired selection, the user still has only limited accass to the available
information relating to the disc. For example, there is no information available on the specified tracks on the disc,

artist, etc. unless this information is used to identify the entire disc. Moreover, all such information must curreatly be
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15 material, the present invention also contenpl ates equival ent

enbodi nents in other nusic or video or other recording medi a

whi ch nmi ght not contain nmachi ne readabl e i nflor mati on whi ch woul d be usef ul
to a user of the nedia. For exanpl e, an equi val ent enbodi nent can
be devi sed for nqd a sugh as the_ ﬁcJ errl ital video discs, multi
nedi a rer=d BY ES A &Y 8 "ERYS oBF° ‘t’ﬁe c’c‘éthrﬁﬁﬂ POl FRYRTEY TAS P7otess of entering
Accor di ngl §¢a E!ra:e:s pme'-sem-.‘qonwiat uanec&hﬂf,olr cthrgnort mibes loftiit @ adkdQnds R@en omized sy e ysor
illustrated format.., ers 20z curant arent.that in aﬁcﬂcgir_'glance
with the pr&&ent |nv§3¢nt|or-1I Plages 5 c“‘a‘r‘ "'t‘hacfcafqg%“yehsat FPREr A IS (22 feved
obj ect i vesyc 0 sund fiid seizgrjony o “ameksqaRi\#ant@lge'anusrem of ge tdmcabﬂ‘\ke idMliches thae 2
I nvent i on has b@%fk 'q-‘eﬁ%‘rsl"b&g?é" s %pgrghmﬂ‘t xGép%rLlfu un agourt the disc o be includad o
enbod? nent s, i t is evjdent t hat rrany al ternatives, fications, o
per nut at i ORI RFAPEFICHES BRI PT. SrRBdHe 1=a$fpaﬁﬂvehf*°f~omm aas no such e sk-rfp'l*eﬁbn

in the artrhl dd-Oht 10 § bRVEORE IR} Hgh AESED] MLk hicnfROLH RS Wion kd usk Sarice tacly in

iy

fl
{

i nt ended that t he. ‘gresgnt i nvention enbrace all such alter nat es,

modi fi cat i SHE“EAG 'V AET SPTohBUER fi519=2Y6Ft hi n t he scope of t he appended

igm ns. EP-A-0 580 361 discloses a CD changer, a memory for holding information relating to thCeL %dli\% means
10 for identifying a medium selected by the changer and means for accessing information relating to that medium from

the memory.
The invention provides a recozrded media player comprising:
a media changer for receiving a recorded medium and for reading data from the recorded medium;
means for reading an identifving portion of the current recorded medium to provide ideatification data

15 which can be used to uniquely identify the medjum;

- a memory for storing information relating to a plurality of recorded media; and
means for comparing the idensification data with data stored in the memory 1o determine if information
relating to the current recorded medium is stored in the memory;
characterised bv:

20 "interface means for accessing a database outside the plaver in the event the comparing weans does not
detect the identification data in the memory, in order to detect whether the database conrains information relating
to the current recorded medium; and

downloading means for downloading information from the darabase to the memory, in the event that the
accessing means detects that the database contains informnation relating to the current recorded medium. -

The invention also provides a method of operating a recorded media player having a media changer for

S
n

receiving a recorded medium and for reading data from the recorded medium, the method comprgging the steps of:
storing information in a memory, the information relating to a plurality of recorded media;
reading an identifying portion of the current recorded medium to providé identification data which can be
used to uniquely identify the medium; and
30 " comparing the identification data with dara stored in the memory to determine if information relating to
the current recorded medium is stored in the memory;
characterised bv:
accessing, via an interface, a database outside the player in the event the comparing means does not detect
the identification data in the memorv, in order to detect whether-the database contains information relating to the

35 current recorded medium: and

downloading information from the database to the memory, in the event that the accessing means detects

that the darabase contains information relating to the current recorded medium.

AMENDED SHEET



1. A recorded nedi a player conpri sing: _ a nedi a
changer (74) for receiving a recorded nedium and for reading data fromthe

recorded nedium - 5 _ nmeans (68, 74) for reading an
identifying portion of the current recorded mediumto provide _
i dentification . data which can be used to uniquely identify the
medi um Further respective aspectsapirfaagref dthe foentisd Qe idefGied AfRY FPhnidantiaial at i ng

conpari ng.t he ERsdaRcA ol Buenlaors ihee grobemt by e iie gy 3 e lormasion
de[”gr i ngfor focesyiyGheer to provide searchable aqeesh tttherigfotmmuipmandcherabititytio daabadimch inmetiaiea.

I S st or edrhidminiA8ze8BAH0H Yoost cﬂs@s eliminafed Ak A&l 64 ﬁﬁgnlﬁy the us %
i nterface nmeans éSZ 40 for accessing ata fase 6, 50) outside the

play®r in the ERHfEPREE 8’8 SR} iRypusion Pr°‘”d° 2 CoppRth 515%118@’9’? Vit acepest to@p extidreal database

|dentufuo»ahdncplamdateﬁylsaectzheofrmmmd mranmf:@&rdxsrc%d@l ect whether the database
cont ai ns current recorded nmedi um and

downl oadi ng neXisd ffagﬁe 8%6!“%%53’“15’5 8 k tgﬁ?fﬁﬁ%?td’éa?‘f?ﬁ PFY195 PG a% L i seirehrp datglease for desired
dat abase »88 sel&Gyastvgihtohigimaiprop yser ey of the daidid)e datan t he event that the
accessing meang okt Sk ShGuHBLARGRS-SAPLALAS LALEES OB £l NG,

t he current reco
accHt di n@f the dise & Qb unigye {grptidring ineraptienidich if weday 2’ ffmg@pr@atfabasaso( 50), the

pl ayer conpr I Sk 3Q fither feamre that cerRO@BLdifhbhks Jre p?&&ﬁﬁl%éxﬂgn &Hﬁqulﬁ@&ﬁro\flﬁ%r@ﬁﬂﬁﬁl&

di t or claim 2,
zzigcesm n@“ﬁ%ﬁ?{ioiﬁ?}'ﬂpfcé Bl&%%‘r"a‘ﬁcﬁ O{Sacgégffscg 'f hgl

It is an advantage that embodiments of the present invention can provide a large body of searchable

information for the user to access without entry of the data.

15 It is a further advantage of embodiments of the present invention that compact discs or other storage media
can be easily stored within a multiple disc player while producing an enhanced ability 10 locate a music selection
of choice.

It is another advantage of embodiments of the present invention to provide for user control of the play
selections of the CD player via the computer’s user interface.

20 Broadly speaking, embodiments of the present invention provide a modem link to a remote database which
a user can utilize in order to provide information updares to a memory forming a part of a CD player. The system
uses a "fingerprim” of a CD in order to search the remote database for information such as title, track names, artist,
etc. Once the CD is identified, the information associated with the CD can be loaded into a local database so that

the user can search for desired music, artists, etc. In addition, the information is loaded into the memory of a CD

25 player so that discs stored in the CD player can be readily identified. This is especially useful for large capacity
multipie CD players which are also used to store CDS. The user can further use the computer as a simplified
control interface to search for selections, build play lists as well as enhance control of the playback operation.

30

35
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dat abase for the identification data relating to the current recorded

medi um 4, A player according to claim1, in which: 25
the database is a |ocal database (36), 4 t he player '
conpri si ng: second accessing neans (32, 40, 44) for

accessing a renote database (50), wherein in the event the

conpar i ng neanthedewwses piske nMsnp believed toibel eaveliafei setddrih Ovith faticalaiio) inf dhepFERAER Elimb. 7 e
and the A A0St $ . det . the identification data in
the | ocal® datABace (38)" he g S e R R
dat abase {0}, mapba@st undersioprdblyireferprge the flajlowigs desdriptiomsekeroin conietion wigh theackdnepanying
current regpided medi um 5 A pl ayer according to claim 4,

conpri sing; o . armdém(40); in which the
second acﬁ@gw@ﬂ%%ﬁ#@%‘ﬂ%er able to access the renote database (50) via
the modem (40)FIGURS i illustrates the TOC dara formar Ar PEAY@FfiordCGRbE: @ik t 0 claim 4 or

re mysi c data, the player

claimb5, in ' he recorded i a’ st ) t
conpri si ng ng}ﬂé{}?%r &b °F€?f§g’7ﬁ %’nf?gJ‘éséf{“ FERSf e BressRdRYERIfled with t he
recorded nedi FIGURE hé albocladiaglat ofiestd ¢hafpr. 20 of FIGURE 2.

FIGURE 4, which is shown as FIGURE 4A and FIGURE 4B, is a flow chart describing the operation of one

10 embodiment of the present invention.

FIGURE 35 illustrates the use of computer 32 for control of the CD changer 20.

FIGURE 6 is a simplified flow chart of one embodiment of a routine for issuing commands to the CD changer

FIGURE 7 is a block diagram of a second embodiment of the present invention.
15 FIGURE § is a flow chart describing the operation of the second embodiment as shown in FIGURE 7.
Dezailed Description of the Invention
While this invention is susceptible of embodiment in many different forms, there is shown in the drawings
and will herein be described in detail specific embodiments, with the understanding that the present disclosure is to be
considered as an exampie of the principles of the invention and not intended to limit the invention to the specific
20 embodiments shown and described. In the description below, like reference numerals are used 1o describe the same,

similar or corresponding parts in the several views of the drawing.
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14 7. A player according to cI aim6, conprising nmeans
for controlling playback of the dissc in accordance with t he

pl ayback attributes stored in the |ocal dagabase (36). 8.

A player according to claim7, in which a recorded nedi um may incl ude a
plurality of tracks and wher ei n 5 pl ayback attributes are stored on
a track-by-track basis for tracks of theLABSrded nedi um 9.

A player according to any one of the preceding clainms, in which the
recorded nedi umincludes a table of contents (TOC) area and

wher ei n the i dérredorded medimlaygugompiséngpri ses a portion of the TOC data of the

conpact di SC. , medifchanger &) for recefing! @Y e hldOrol ﬁad?rﬁyaaﬁrh%m%e febAdedRnediuh O
8, in which the recorded nmedi um conprises program materi al

5

10

30

(9]
(9.3

means {68, 74) for reading an identifying portion of the current recorded medium to provide identification

data which can be used to uniquely identify the medium;
a memory (72) for storing information relating to a plurality of recorded media; and
means (68) for comparing the identification data with data stored in the memory to determine if information

relating to the current recorded medium is stored in the memory;

characterised by:
interface means (32, 40, 44} for accessing a database (36, 50) outside the player in the event the comparing

means does not detect the identification data in the memory, in order to detect whether the database contains

informarion relating to the current recorded medium; and
downloading means (32, 40, 44) for downloading information from the database (36, 50) to the memory

(72), in the event that the accessing means detects that the database contains information relating to the current

recorded medium.

.

2 A player according to claim 1, in which the database is a remote database (50), the player comprising a

modem (40) for accessing the remote darabase.

3. A player according to claim 1 or claim 2, in which the accessing means (32) is operable to search the

database for the identification data relating to the current recorded medium,

4, A player according to claim 1, in which: .

the database is a local database (36);

the player comprising:

second accessing means (32, 40, 44) fbr accessing a remote database (50), wherein -in the event the
comparing means does not detect the identification data in the memory (72) and the accessing means does not detect
the identification data in the local database (36), the second accessing means accesses the remote database (50) to

locate ideniifying information relating to the current recorded medium.
3. A player according to claim 4, comprising:
a modem (40);

in which the second accessing means is operable to access the remote database (50) via the modem (40).

6. A player according to claim 4 or claim 5, in which the recorded media store music data, the player

comprising means for storing playback attributes associated with the recorded media in the local database (36).
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and in which the identification data conprises a sanple of the program

mat eri al . 11. A pl ayer according to any one of the preceding
claims, conprising nmeans for manual |y updatjyng the menory (72) in
the event the identification data is not found in the database. 15

12. A pl ayer according to any one of the preceding clains, in which the

menory (72) CORRplay&Qbeoniingfth €16 ¢, 6etgriving means for contfelRS @Q}xﬁcﬂf@ﬁr&m&%&%ﬂh
Only Meno pl ayer according to any one of

t he pr ecé’(‘ﬁyﬂé’%fﬁmzesftﬂmm ‘Eﬁ“’f%ﬁi@%&%ed nedi a are conmpact discs. 20

14 . A et hod of operatlng a recorded nedia player having a nedia changer
(re) Lon e KM 8By, s oor T MY Gl B HED TR e
st ori ng iph¥Eckhtribons i storedremd :rch{O)T z}ck batiefor méos ofxbe Grordedlnmtiimg to a
plurality of recorded nedia; readi ng (106) an
identifying portion of the current recorded nediumto provide

i dentifi ati on® B4Ye5 2¥AATIR to2my one of the prasedingidimy: én Whirhghie regorded anediih jnciuties a table of
medi un  3gkents (TOC) area and wherein the GRAIRAIoN Yath ddkbrisdsRGohdE B ink T6ALLLOBE ﬂ@&ﬁpﬂ 31&
data stored in the nenory to determine if information relating

the current recorded nediumis stored in the nenory; characterlsed
by: 10 10 A player according o 28 dmgot(cﬂaih% 1 td 84 which he %orﬁéﬂ@ﬁfuﬁx@&nprﬂes@?&g&bﬁﬁ&nal
(36, 50) n_the event t arin means does
not  det ec ‘%’E‘}egﬁ eh?en?%ic%% . daéa c%gnses a sa;ExPlle opt?lngro§ ax(x./x%egall n or der to detect
whet her t he dat abase contalns

1. A player according to any one of the preceding claims, comprising means for manually updating the

memory {72) in the event the identification data is not found in the database.

12. A player according to any one of the preceding claims, in which the memory (72) comprises an Electrically
Erasable Programmable Read Only Memory (EEPROM).

13. A player according to any one of the preceding claims, in which the recorded media are compact discs.

14. A method of operating a recorded media player having a media changer (74) for receiving a recorded
medium and for reading data from the recorded medium, the method comprising the steps of:

storing information in a memory (72), the information relating to a plurality of recorded media;

reading (106) an identifying portion of the current recorded medium to provide identification data which

can be used to uniquely identify the medium; and

|38
(¥

comparing (110) the identification data with data stored in the memory to determine if information relating
to the current recorded medium is stored in the memory; ' |
characterised bv:

accessing (128, 144), via an interface, a database (36, 50) outside the player in the event the comparing

30 mean# does not detect the identification data in the memory (72), in order to detect whether the database contains

information relating to the current recorded medium; and

downloading information from the database (36, 50) to the memory (72), in the event that the accessing
means detects that the database contains information relating 1o the current recorded medium.

35
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i
information relating to the current recorded nedium and Pos copy
downl oadi ng information fromthe database (36, 50) to the nmenory (72), in

the event that the accessing - means detects that the dases
contains information relating to the current recorded nedi um g
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(54) Titlee COMPACT DISC CHANGER UTILIZING DISC DATABASE

(57) Abstract

. A method and apparatus for updating a memory in a Compact Disc changer. Information identlfying discs stored in a CD changer
is stored in & memory. The memory is updated when a CD ix Joaded which does not have identifying featurcs which are recognized by
fhe CD changer. Updating is camried ont via 2 modem connection to a remote database, The database can be stored locally in 2 local
database residing in a personal computer where the database can be queried to Tocate desired tracks and can be used to facilitate control of
the compact disc changer by providing a simplified interface for building a play list and the like.




