
1                EP 0 406 773 B1                        2 Description
further being improved. If the playing of the record- ing medium and the
auto-playing are to be started The present invention relates to an
auto-play-  at the same timing, both switches should be op- ing apparatus
which uses a recording medium hav-  erated at quite the same time. If the
auto-playing is ing audio data recorded thereon and memory   5   to start
during reproduction of the recording me- means storing auto-play data to
ensure reproduc-  dium, the auto-play start switch should be operated tion
of the audio data in synchronism with auto-  while carefully listening to
the reproduced sounds playing based on the auto-play data.
from the recording medium. On the other hand, the Auto-playing apparatuses
for use in an elec-   recording-medium play start switch should be op-
tronic musical instrument store pitch data and tone  io  erated when one
may desire to start playing the length data, corresponding to each note of
a piece  recording medium during the auto-playing. In any of music, in a
semiconductor memory according to  case, it is very difficult or unlikely
to provide the the progress of the music, read out these data from
accurate timings for manually operating those the memory and send them to a
tone generator to   switches. automatically play the music as memorized.
Such   15  Accordingly, it is an object of the present in- auto-playing
apparatuses have been proposed and   vention to positively synchronize
reproduction of a many electronic musical instruments available on
recording medium and auto-playing of auto-play the market today have such a
function. The tech-  data. nique of an auto-playing apparatus of this type
is   To achieve this object, according to this inven- disclosed in detail
in, for example, US-A-4,624,171.   20  tion, there is provided an
auto-playing apparatus The auto-playing apparatuses are very effective
comprising the features of claim 1 or 13 or 26. in learning how to play a
music with an electronic   Further improvements are mentioned in the
musical instrument, because auto-playing based on  subclaims. auto-play
data as model performance prior to such    According to the present
invention, it is possi- learning permits a player to easily grasp the whole
25  ble to synchronize surely the reproduction of the image of a music to
be played. In addition, the   recording medium and the auto-playing.
Therefore, player can objectively judge his own musical per-  an auto-play
giving a rich presence can be per- formance by executing auto-playing based
on key   formed while a piece of music is reproduced from operating
signals, which have been produced by    the recording medium as a
background music. the performance and stored as auto-play data in  30  When
a melody data obtained by performing a the memory.
melody by a player is stored as an auto-play data, A music generally
consists of a plurality of   it is possible to easily grasp a starting
timing of the melodies that are to be played by a plurality of  melody to
be played and an image of the melody instruments. The learning effect would
be further  in the progress of the entire piece of music. Thus, improved if
a music including the entire melodies  35  the auto-playing apparatus of
the present invention is played on the background when playing a spe-   can
be used for learning how to play a music. cific part of the melodies.
Playing a melody part    These and other objects and features as well while
listening to a music being played on the    as advantages of this invention
will become more background makes it easier for one to grasp the   apparent
from the following detailed description of timing for the melody part that
the player should  40  embodiments as illustrated in the accompanying play.
In this case, as described above, the learning  drawings. effect would be
enhanced by using the aforemen-      This invention can be more fully
understood tioned auto-playing apparatus to auto-play in ad-  from US-A-3
829 597 discloses an auto-playing vance the melody part that the player
should play.  apparatus having a playback function. In the This situation
can be realized by preparing a   45  playback mode, previously stored
musical informa- recording medium, such as a compact disc or       tions
can be read from a memory means in order digital audio tape, on which
pieces of music are  to sequentially generate corresponding musical
recorded, setting it on a player and playing the  tone signals for
auto-playing. The memory means desired piece of music while driving the
auto-play-  can store the previously played musical informa- ing apparatus
to automatically reproduce auto-play  50  tions as well as audio rhythm
sounds characterizing data of a melody part therefrom that one should   the
rhythm pattern used during the recording step. play.
These rhythm sounds are reproduced during sub- Unless a switch to start
playing the recording  sequent playback so that a synchronized reproduc-
medium and a switch to start the auto-playing are  tion of the playback
musical informations and the operated  at predetermined  timings, however,
55  rhythm pattern is achieved. the following detailed sounds reproduced
from the recording medium       description when taken in conjunction with
the ac- and the auto-playing apparatus would be asynch-   companying
drawings, in which: ronized, thus preventing the learning effect from 2    



3                EP 0 406 773 B1                    4 Fig. 1 is a block
circuit diagram illustrating the  Fig. 22 is a diagram illustrating the
recorded general structure of the first embodiment of an   contents of a
compact disc (105B) in the second auto-playing apparatus (1) according to
the       embodiment; present invention;
Fig. 23 is a diagram illustrating the contents of Fig. 2 is a detailed
diagram of an instrument   5  the TOC on the compact disc (105B) in the
operating section (202) of the first and second   second embodiment;
embodiments;                                      Fig. 24 is a diagram
illustrating a MIDI message Fig. 3 is a diagram showing a frame format of a
used as auto-play data in the second embodi- compact disc (105);
ment; Fig. 4 is a diagram illustrating the format of a   10  Figs. 25(a) to
25(d) are diagrams illustrating a subcoding frame of the compact disc
(105);        MIDI message used as auto-play data in the Fig. 5 is a
diagram illustrating the content of a  second embodiment; control bit Q in
a lead-in area on the compact    Fig. 26 is a diagram exemplifying
auto-play data disc (105);                                      in the
second embodiment; and Fig. 6 is a diagram illustrating the content of a
15  Figs. 27(a) and 27(b) are diagrams exemplifying control bit Q in a
program area on the compact    key operations in the second embodiment.
disc (105); Fig. 7 is a diagram of a packet format of the  First Embodiment
compact disc (105); Fig. 8 is a diagram of a pack format of the   20   The
first preferred embodiment of the present compact disc (105) made by
subcodes R          invention will now be described referring to Figs. 1
through W;                                     through 20. Fig. 9 is a
diagram of a pack format of the        Audio data recorded on a compact
disc (CD) compact disc (105A, 105B) in CD-MIDI mode;     used in the first
embodiment includes L channel Fig. 10 is a diagram illustrating the
recorded   25  data and R channel data. The L channel data may contents of
the compact disc (105A) in the first  be audio data of a piece of music
without a piano embodiment;                                    part, and
the R channel data may be audio data of Fig. 11 is a diagram illustrating
the contents of  the same music without a violin part. As subcodes the TOC
on the compact disc (105A) in the first  of the CD, auto-play data for the
piano part of the embodiment;                               30  piece of
music and auto-play data for the violin part Fig. 12 is a diagram
illustrating MIDI messages  are recorded. used as auto-play data in the
first embodiment;    When one wants to practice the piano part of Fig. 13
is a diagram exemplifying auto-play data  that music piece or use an
electronic keyboard in the first embodiment;
instrument to auto-play a melody of the piano part, Fig. 14 is a flowchart
illustrating an operation at  35  he performs a predetermined key operation
to play the time of setting a disc in the first embodi-  the CD to read out
the auto-play music data of the ment;
piano part recorded as a subcode and temporarily Fig. 15 is a flowchart
illustrating an operation at  store the data in an auto-play memory. The
data the time of reading auto-play data in the first  stored in this memory
is sequentially read out and embodiment;                                40
LEDs on the keyboard are lit or auto-playing is Fig. 16 is a flowchart
illustrating an operation at  performed according to the data. At the same
time, the time of storing auto-play data in the first  the audio data of
the L channel excluding the piano embodiment;
part can be synchronously reproduced from the Fig. 17 is a flowchart
illustrating an operation at  CD. The auto-play music data of the subcode
in- the time of guide-playing in the first embodi-  45  cludes timbre
designation data so that a piano's ment;
timbre is automatically set for the audio data to be Fig. 18 is a flowchart
illustrating an operation at  reproduced. the time of auto-playing in the
first embodiment;  Likewise, when one wants to practice the violin Fig. 19
is a flowchart illustrating an operation at  part of the music piece or use
an electronic musi- the time of playing a compact disc in the first  50
cal instrument to auto-play a melody of the violin embodiment;
part, audio data of the R channel excluding the Figs. 20(a) through 20(c)
are diagrams exem-   violin part can simultaneously reproduced from the
plifying key operations in the first embodiment;  CD. Fig. 21 is a block
circuit diagram illustrating the  The electronic keyboard instrument is an
elec- general structure of the second embodiment of  55  tronic musical
instrument with a PCM tone gener- an auto-playing apparatus (2) according
to the  ator, so that the ordinary manual playing is possi- present
invention;                             ble using timbre data stored in
advance in a wave memory. 3    



5                EP 0 406 773 B1                     6 General Arrangement
control the driving of an objective lens in the op- tical pickup 107 in the
direction of the optical axis Fig. 1 is a block diagram illustrating the
general  based on the focus error. The tracking servo is to circuit
arrangement of an auto-playing apparatus 1  control the laser beam from the
optical pickup 107 or the first embodiment of the present invention,   5
to be accurately focused onto the center of a target which is provided with
an electronic keyboard in-  track on the CD 105 by moving the laser beam in
strument and a CD player.                        the radial direction of
the CD 105 while detecting a This auto-playing apparatus 1 has an auto-
deviation of the laser beam from the center of the playing function and a
guide-playing function to  target track on the CD 105. In Fig. 1, a pickup
feed specify which keys on the keyboard should be  10   motor for moving
the optical pickup 107 in the operated on the basis of auto-play data.
radial direction of the CD 105 is included in the Referring to Fig. 1, a
block 100 surrounded by  pickup driver 104. a one-dot chain line is a CD
player section and a    Upheavals called pits are formed on that face block
200 also surrounded by a one-dot chain line  of the CD 105 where the laser
beam is to be is an electronic keyboard instrument section.  15
irradiated, and PCM (Pulse Code Modulation) sig- To begin with, the block
arrangement of the CD  nals are recorded by the pits. The optical pickup
player section 100 will be described.             107 detects
presence/absence of pits based on the A CD 105 is set in a holder section
(not shown)  amount of reflected light of the irradiated laser of the CD
player section 100. In this embodiment,  beam and sends an electric signal
corresponding the CD player section 100 can play a compact  20  to the
presence/absence and the length of pits to a disc, which has minus-one play
music data and      demodulator 108. auto-play music data recorded thereon
and is         The demodulator 108 detects a frame sync played particularly
by the apparatus of this embodi-  signal from the electric signal from the
optical ment, in addition to a compact disc for reproduc-  pickup 107 to
discriminate the partition between tion of ordinary audio data. In the
following descrip-  25  symbol words, and subjects an EFM  (Eight to tion,
the compact disc is simply referred to as CD  Fourteen Modulation)
modulated 14-bit symbol 105 in a general case while it is referred to as
word in each frame to EFM demodulation to con- customized CD 105A when it
is necessary to de-    vert it to the original 8-bit symbol word. Of the
scribe the former, special compact disc.          EFM-demoudlated symbol
words, one containing A TOC (Table of Contents) memory 101 stores  30
audio data is sent to an audio data signal processor TOC data of a lead-in
area which is to be read out  109 and one containing a subcode is sent to
the when the CD 105 is set on the CD player section   aforementioned
subcode signal processor 110. 100. The TOC data will be described later.
The former signal processor 109 writes input A CD controller 102 may be a
microprocessor   audio data into a RAM (Random Access Memory) which
performs the general control of the CD play-  35  117, and performs an
error correction based on a er section 100. The CD controller 102 exchanges
Reed-Solomon code as well as a de-interleaving various types of data
between a subcode signal    process to restore 16-bit digital audio data
frame processor 110, an instrument controller 201 and   by frame. The
digital audio data is sent to the the TOC memory 101. In driving the CD
105, the    selector 115. CD controller 102 sends a drive control signal to
a   40  The selector 115 selects digital audio data of disc motor driver
103 and a pickup driver 104. In  either the L channel or R channel based on
a executing guide-playing or auto-playing, the CD   command from the CD
controller 102, and sends it controller 102 controls a selector 115 to
select  to a D/A (Digital/Analog) converter 116. minus-one play music data
recorded on either in      The D/A converter 116 converts the received the
L or R channel. In reading out auto-play music  45  digital audio data into
an analog audio signal, which data, the CD controller 102 sets off an
analog   is sent to the analog switch 112 via an LPF (Low- switch (SW) 112
(to be described later) to cause  pass Filter) 111 having a cutoff
frequency, a half of tone-off of a reproduced tone from the CD 105.   the
sampling frequency. The disc motor driver 103 controls the number     The
switching (ON/OFF) of the analog switch of rotations of a disc motor 106
that drives the CD   so  112 is controlled by the CD controller 102. The
105, so as to make constant the linear velocity at  analog audio signal
output from the LPF 111 is the time an optical pickup 107 traces tracks on
the  produced as a sound through an amplifier 113 and CD 105.
a loudspeaker 114 when the switch 112 is closed. The pickup driver 104
executes the focus servo    The subcode signal processor 110 performs an
and tracking servo of the optical pickup 107 which  55  error detection,
error correction and de-interleaving irradiates a laser beam on the tracks
on the CD   process on an 8-bit subcode including an MIDI 105. The focus
servo is to detect a focus error from  (Musical Instrument Digital
Interface) message to the status of reflection light of the laser beam arid
restore the subcode, as will be described later. Of 4    



7                EP 0 406 773 B1                   8 the restored 8-bit
subcode, two control bits P and  timbre designation keys 202-11 or
auto-playing, to Q are output to the CD controller 102, and the   a timbre
controller 205. remaining six user's bits, R, S, T, U, V and W, are  The
timbre controller 205 sets the head ad- output to the instrument controller
201 in the elec-  dress of a memory area in the wave memory 203 tronic
keyboard instrument 200.              5   where wave data of a timbre
corresponding to a A description will now be given of the block  program
number received from the instrument con- arrangement of the electronic
keyboard instrument  troller 201, the first address register (not shown) in
200.                                             the wave memory 203. An
instrument operating section 202 has a        The scale or pitch controller
204 sets the ad- structure as shown in Fig. 2. Part designation keys  10
dress interval corresponding to the pitch data given 202-4 and 202-5 are
used to select part play data  from the instrument controller 201, into the
second from an A part and B part. A music designation key  address register
(not shown) in the wave memory 202-6 designates a piece of music at the
time of  203. The address counter (not shown) in the wave guide-playing or
auto-playing. A data read key 202-  memory 203 sequentially accumulates the
address 7 instructs reading of auto-play music data of a   15  by the
address interval set in the second address subcode. A guide start key 202-8
instructs to start  register from the head address set in the first
guide-playing. An auto-play start key 202-9 in-  address register, and
accesses the ROM in the structs to start auto-playing. A minus-one start
key  memory 203 to read the instantaneous value of the 202-10 instructs to
perform a minusone play. Tim-  wave data of the timbre corresponding to the
afore- bre designation keys 202-11 specify the timbre of a   20  mentioned,
set timbre data (program number) from musical tone. The instrument
operating section 202  the ROM. The wave data read out from the wave
further includes a keyboard 202-1, which has a   memory 203 is output to an
envelope controller plurality of keys 202-2. At the upper portion of each
206. key 202-2, an LED 202-3 is provided which is        Further, upon
detection of key depression or a selectively lit at the time the guide-play
function is  25  note ON command of auto-play music data, the performed.
Further, CD operation switches 202-12  instrument controller 201 outputs a
note ON signal are provided which include a PLAY switch, STOP   and
velocity data corresponding to the key de- switch, PAUSE switch and a music
select switch,  pressing speed to a note ON/OFF controller 207. as provided
on an ordinary CD player.            Upon detection of key releasing or a
note OFF Returning to Fig. 1, the instrument controller  30  command of the
auto-play music data, the control- 201 may be a microprocessor, as
mentioned ear-   ler 201 outputs a note OFF signal and OFF velocity lier,
and monitors the operational statuses of var-  data corresponding to the
key releasing speed to ious keys of the instrument operating section 202
the note ON/OFF controller 207. (see Fig. 2) at given intervals. The
controller 201  Based on the note ON/OFF signal and velocity sets pitch
data corresponding to a depressed key  35  data or OFF velocity data from
the instrument 202-2 and sets timbre data (program  number)     controller
201, the note ON/OFF controller 207 con- specified by a timbre designation
key 202-11. The  trols the envelope controller 206 to produce en-
controller 201 also performs a process for guide-  velope data
corresponding to the velocity data and play/auto-play and a process for
driving the CD,  OFF velocity data. In other words, the note which will be
described later, and gives a control  40  ON/OFF controller 207 associates
the attack time instruction to the CD controller 102 as needed.  of an
envelope with the velocity data and the A guide lamp driver 214 selectively
light the  release time of the envelope with the OFF velocity LEDs 202-3 of
the instrument operation section 202  data so as to produce envelope data.
(see Fig. 2) at the time of guide-playing under the  The envelope
controller 206 generates enve- control of the instrument controller 201.
45  lope data of a predetermined shape in accordance A wave memory 203 has
a ROM (Read Only        with a control signal from the note ON/OFF control-
Memory) in which wave data of various musical    ler 207, and multiplies
the envelope data by wave tones are stored in advance in the form of
digital  data given from the wave memory 203. The resul- codes in the PCM
system, an address counter for  tant value is output to a D/A converter
208. accessing the ROM and first and second address  so  The D/A converter
208 and an LPF 209 having registers in which the initial value and
accumulated  a cut-off frequency, a half the sampling frequency, value of
this counter are respectively set.      convert the received wave data (the
multiplied val- The instrument controller 201 sends pitch data,  ue),
undergone the envelope control, into an analog set in response to a note ON
command at the time  wave signal. The resultant signal is produced as a of
key depression or auto-playing, to a scale or  55  sound through an
amplifier 210 and a loudspeaker pitch controller 204, and sends timbre data
(pro-  211. gram number), set on in response to a program       The
instrument controller 201 converts a se- change command at the time of
operating the      quence of 6-bit data of R to W (to be described 5    



9                 EP 0 406 773 B1                      10 later) from the
subcode signal processor 110 into  interval between pieces of music and no
audio data an 8-bit MIDI message and writes the message into  303 and 305
(see Fig. 3) are present, and is set to an auto-play memory 212 constituted
of a RAM.      0 when the frame corresponds to a point inside a The MIDI
message to be written in the auto-     piece of music and the audio data
are present. play memory 212 is auto-play music data stored in   5  A
description will now be given of the control a subcode on the customized CD
105A, as will be    bit Q. various types of data are recorded on the CD
described in detail later; that is, the message is a  105 outward from an
inner track, and the innermost MIDI message of auto-play music data
selected by  track region (having a diameter of 46 to 50 mm) is the music
designation keys 202-6 and data read     called a lead-in area. TOC
information correspond- key 202-7 of the instrument operating section 202.
10  ing to the table of contents of the whole pieces of A timer circuit 213
has a time counter, a buffer  music recorded on a single CD are recorded in
this for tone length data and a comparator, though none  lead-in area using
the control bits Q of the sub- are and measures the time corresponding to
the     codes in the data to be recorded in the units of tone length data
at the time of guide-playing or   frames as explained above referring to
Fig. 3. auto-playing based on the MIDI message stored in  is  With
reference to Fig. 5, the control bits Q in the auto-play memory 212.
the TOC information for one piece of music will be described below. CD
Recording Format                                   Referring to Fig. 5, Q1,
Q2, ..., and Q96 re- spectively correspond to the control bits Q of the The
recording format of digital data on the CD   20  second frame to the 97-th
frame in Fig. 4. 105 will be described below.                          Q1
through Q4 are a flag which is used to As illustrated in Fig. 3, digital
data is recorded  discriminate the number of channels of audio data in a
unit called frame in which a sync pattern     and presence/absence of
emphasis. The next four (synchronize pattern) 301 consisting of 24 channel
bits, Q5 to Q8, are "0001" and the subsequent bits, a subcode 302 for one
symbol, audio data 303   25  eight bits, Q9 to Q16, are all 0. The next
eight bits, for 12 symbols, a parity word 304 for 4 symbols,   Q17 to Q24,
are a point representing data of a audio data 305 for 12 symbols and a
parity word    track number (music number). The next three eight 306 for 4
symbols are arranged in the named        bits represent the running times
expressed in order.                                            terms of
minutes, seconds and frame number, In a data sequence of the above frame
form,  30   which will be described later; these are data, which one symbol
in Fig. 3 consists of 8-bit data at a   increase till the end of the
lead-in area with the stage before EFM modulation. Audio data to be
beginning of this area as 0, are used by the inter- recorded on the CD 105
is digital data of which    nal system and are not particularly indicated
exter- each sample is sampled at 44.1 KHz and quantized   nally. by 16
bits. Therefore, each sample is expressed by   35  The next eight bits, Q49
to Q56, are all 0, and two symbols. As the audio data 303 and 305 for 24
the subsequent three 8-bit groups represent the symbols in total are
recorded in one frame in Fig.  absolute times expressed in terms of
minutes, sec- 3, audio data for 12 samples is recorded in one    onds and
frame number. These three time data frame. The parity words 304 and 306 are
called a   represent the starting point of each piece of music CIRC (Cross
Interleave Reed-Solomon Code).    40  in a program area, which corresponds
to the afore- Fig. 4 shows a data format with a subcode at    mentioned
point, as the time elapsed from the the center. The individual bits of each
8-bit sub-  starting point of the program area. For instance, code 302 per
frame are called P, 0, R, S, T, U, V  with a CD having three pieces of
music recorded and W, respectively. As shown in Fig. 4, 8-bit     thereon,
the absolute times from the starting points subcodes for 98 frames are
grouped as one sub-  45  of these pieces of music are recorded for points
coding frame, and 8-bit subcodes of the O-th frame  01, 02 and 03,
respectively. and first frame of the 98 frames are sync patterns    The
last sixteen bits are an error detection for the subcoding frame. The
subcode signal pro-   code (CRCC: Cyclic Redundancy Check Code). cessor 110
(to be described in detail later) shown  The CRCC, one type of error
detection code, is the in Fig. 1 uses these subcoding-frame recognition
50  remainder of data bits divided by a given number, sync patterns to
recognize the subcodes P through  which is used as check bits. W of each of
the second to 97-th frames.              Following the lead-in area is a
program area in The first two bits, P and Q, of each of the     which audio
data is recorded in the units of frames second to 97-th frames are control
bits used for   as shown in Fig. 3. Various types of time data system
control. More specifically, the control bit P   55  shown in Fig. 6 are
recorded using the control bits is data indicating an interval between
pieces of   Q of the subcodes in the frames. The time data music and inside
a piece of music; the bit is set to  correspond to address data in a memory
device. 1 when the associated frame corresponds to an      With regard to
the subcodes, since 98 frames (time 6    



11                EP 0 406 773 B1                   12 for one frame is
136.05 usec) are treated as one  what this pack data indicates, and the
lower three subcoding frame, as described referring to Fig. 4, it  bits are
called "item," which indicates the details of is possible to record the
time for one subcoding  the pack data. The first symbol is an "instruction"
frame (136.05 usec x 98), i.e., time data in the  to indicate hardware
operational information of a units of 1/75 second.                        5
decoder, and the fourth to 19th symbols are a data Referring to Fig. 6, the
first and second four  field where data is input. An error correction code
bits are the same as those of the control bits Q of  is added for each
pack; parities [err] are the TOC data described referring to Fig. 5. The
added to the second and third symbols and parities next eight bits indicate
a track (music) number, and   [err] are added to the 20th to 23rd symbols.
the following eight bits are an index which repre-  10  The parities [err]
and [err] are a Reed-Solomon code sents the details of the track number.
The next   of (4, 2) of GF [err] for the 0th to third symbols, and three
8-bit sets represent absolute times indicating  the parities [err] to [err]
are a Reed-Solomon code of the times elapsed from the starting point of
each  (24, 20) of GF [err] for the 0th to 23rd symbols. piece of music
expressed in terms of minutes,        As obvious from this structure, in
recording the seconds and frame number, and the indication is  15  subcode
part 302 (Fig. 3) on a CD, an error correc- updated every 1/75 second. The
next eight bits are  tion code is added to the user's bits R to W for all
0. The subsequent three 8-bit sets represent  each pack, and the same
interleaving process as is absolute times indicating the times elapsed till
the  done in the case of the audio data 303 and 305 point of the subcoding
frame from the starting point  (see Fig. 3) is executed for each pack. In
reproduc- of the program area with the accuracy of 1/75   20 ing a signal
recorded on the CD 105 in Fig. 1 in the second, as in the case of the TOC
data described  above manner, first, the demodulator 108 in Fig. 1
referring to Fig. 5. The last sixteen bits are the  demodulates an
EFM-modulated signal and iden- aforementioned error detection code (CRCC).
tifies the frame structure shown in Fig. 3. Then, the The subcodes for 98
frames constitute one     subcode 302 of the frame is extracted and is sent
subcoding frame which corresponds to 1/75 sec-  25  to the subcode signal
processor 110 in Fig. 1. The ond, as explained earlier referring to Fig. 4,
so that  processor 110 performs de-interleaving and error a sequence of
data for 75 subcoding frames is the  correction using the parities [err]
same second data.                                 shown in Fig. 6 for each
pack to thereby extract 75 subcoding frames in the same second data   the
user's bits R to W of each of the fourth to 19th are given sequential
subcoding frame numbers,  30  symbols of each pack. from 0 to 74, which
have been called the frame       The format described above referring to
Figs. 3 numbers for short in the foregoing description.   to 8 has already
been standardized, and presently If the all the TOC data described
referring to  available CDs are manufactured based on this stan- Fig. 5 is
read out, the absolute time data from the  dard. starting point of each
piece of music corresponding   35  According to this embodiment, the pack
format to each music number can be detected in the unit  described
referring to Fig. 8 is used to record MIDI of one subcoding frame, i.e.,
with the accuracy of  data. Its practical format is shown in Fig. 9. As
1/75 second.                                      illustrated, the "mode"
and "item" of the 0th sym- Accordingly, in accessing each piece of data
bol are set to "011000," which indicates that a on a CD, the CD controller
102 reads out the TOC   40   MIDI message is recorded in the data field in
the data to accurately access to an arbitrary position of  pack format. As
the "instruction" (first symbol), data.
data representing the number of bytes in the data The bits R to W of the
subcode will be de-    field is recorded. scribed below.
Fig. 10 is a diagram conceptually illustrating The bits R to W are called
user's bits and their  45  how audio data and auto-play music data used in
use as data of a still picture or the like has already  this embodiment are
recorded on the customized been standardized. In this embodiment, MIDI data
CD 105A. is recorded in these user's bits, as will be de-     The
individual pieces of data described earlier scribed later. With regard to
the user's bits R to W  referring to Fig. 3 are recorded in the units of of
the second to 97-th frames of the subcoding   50  frames on the customized
CD 105A outward from frame consisting of 98 frames as shown in Fig. 4,  the
inner track. 96 symbols (one symbol consisting of six bits, R to  In a
lead-in area 401, the innermost track of the W) are called a packet which
includes four packs  disc, TOC data corresponding to the tables of of data,
each pack corresponding to 24 symbols.   contents for a single disc is
recorded as a subcode Fig. 8 illustrates a general data format for each  55
in the format shown in Fig. 5. pack (24 symbols). With regard to R to W of
the 0-   Following this lead-in area 401 is a program th to 23rd symbols,
the upper three bits of the O-th  area 402 in which music data for three
pieces of symbol is called "mode," which generally classifies  music, for
example, is recorded as audio data 403 7    



13                EP 0 406 773 B1                       14 which is main
data in the data recorded in the unit  and auto-play music data can be
managed by the of frame shown in Fig. 3; the audio data 403 is   TOC data,
the audio data for the individual pieces recorded in the format of the data
303 and 305 in  of music can be recorded irrespective of their order Fig.
3. For ordinary CDs, audio data can be re-   in the audio data areas (303
and 305 in Fig. 3). So corded in stereo with the L and R channels. In this
5   can the auto-play music data for the individual embodiment, audio data
[err]                  pieces of music in the subcode data area (302 in
4038B are recorded independently for the L and R  Fig. 3), irrespective of
their order and without re- channels, and musical tones are output at the
time  quiring synchronization with the associated audio of sound
reproduction, with either the L or R chan-  data. nel being selected. For
instance, the audio data  10  Fig. 12 illustrates MIDI messages used in
this 4031A of that music played by an orchestra exclud-  embodiment. MIDI
messages conforming to the ing a piano part is recorded in the L channel of
the  MIDI standard each are constituted of a combina- first piece of music.
This audio data is called minus  tion of a plurality of bytes each
consisting of eight A audio data where "A" indicates piano. Likewise,
bits. Each MIDI message consists of status bytes the audio data [err] of
the orchestra-played music  15  indicating the type of the message and data
bytes excluding a violin part is recorded in the R channel  for its data.
of the first piece of music. This audio data is called  In this embodiment,
a note ON message 501, a minus B audio data where "B" indicates violin.
note OFF message 502 and a program change Such audio data for plural pieces
of music, namely,  message 503 are used as voice messages. three pairs of
audio data, [err]               20  The note ON message 501 for an
electronic and [err] and [err] and [err] in this embodi-   keyboard
instrument is a command corresponding ment, are recorded.
to pressing of a key on the keyboard (202-1 in Fig. Further, auto-play
music data [err]   and  2); the status is "9X" (expressed in hexadecimal
[err] for three pieces of music of the A part     notation: X indicates a
MIDI channel), the first byte (piano) that is excluded from the audio data
of the   25  data 1 is a note number [err] and the second byte L channel
and auto-play music data [err]            data 2 is a velocity 5012. At the
time of guide- and [err] for three pieces of music of the B part  playing,
when the instrument controller 201 in Fig. (violin) that is excluded from
the audio data of the  1 reads out the message 501 from the auto-play R
channel are recorded as subcode data 404        memory 212, this controller
instructs the guide (which is recorded in the format of the data 302 in  30
lamp driver 214 to light the LED 202-3 (Fig. 2) Fig. 3) in the data
recorded in the unit of frame  located above the key 202-2 associated with
the shown in Fig. 3. These auto-play music data are   note number [err] of
the message. At the time of read out to be auto-played by the electronic
key-  auto-playing, when the instrument controller 201 board musical
instrument section 200 in Fig. 1.  reads out the message 501, this
controller sets the With reference to Fig. 11, the TOC data will be   35
note number [err] of this message as pitch data in described again. As
should be obvious from this  the scale controller 204. As a result, the
wave diagram, the TOC data recorded as the subcode     memory 203 is
accessed and reading of the asso- data 404 of the lead-in area 401 shown in
Fig. 10  ciated wave data starts, as described above. The includes the
absolute time data from the starting  instrument controller 201 outputs a
note ON signal points of the individual pieces of audio data [err]  40  and
the velocity 5012 of the message 501 to the [err] and [err] and those of
auto-play mu-  note ON/OFF controller 207. In tum, the controller sic data
[err] and [err] all recorded  207 controls the envelope controller 206 to
add an in the program area 402 shown in Fig. 10. As the  envelope to wave
data output from the wave mem- absolute times (see Fig. 5) are
consecutively re-  ory 203, and tone generation starts. corded at the
respective positions in the program   45  The note OFF message 502 in Fig.
12 for an area 402 outward from the inner track, the starting  electronic
keyboard instrument is a command cor- points of the individual pieces of
the audio data  responding to releasing of a key on the keyboard and
auto-play music data can be determined by    (202-1 in Fig. 2); the status
is "8X," the first byte checking the absolute time data from the starting
data 1 is a note number [err] and the second byte points. The TOC data is
actually recorded in the   50  data 2 is an OFF velocity 5022. At the time
of format shown in Fig. 5. In this case, this recording  guide-playing,
when the instrument controller 201 is done with the "point" being also set
for each  in Fig. 1 reads out the message 502 from the auto- auto-play
music data of the subcode. In accessing  play memory 212, this controller
instructs the guide each piece of data on the disk, the CD controller  lamp
driver 214 to turn off the LED 202-3 (Fig. 2) 102 in Fig. 1 first refers to
the TOC data so that  55  located above the key 202-2 associated with the
arbitrary data including the auto-play music data  note number [err] of
this message. At the time of recorded as the subcode in the program area
can   auto-playing, when the instrument controller 201 be accessed to.
Since each pieces of audio data   reads out the message 502, this
controller 201 8    



15                EP 0 406 773 B1                  16 outputs a note OFF
signal and the OFF velocity       Fig. 13 illustrates an example of
auto-play mu- 5022 of the message 502 to the note ON/OFF       sic data
(corresponding to [err] in Fig. 10) for one controller 207. In turn, the
controller 207 controls  piece of music, which consists of the aforemen-
the envelope controller 206 to add an envelope to  tioned MIDI message for
a CD and is recorded in wave data output from the wave memory 203, and   5
the subcode 404 on the customized CD 105A. a tone OFF operation starts, as
described above.    A program change [err] (corresponding to 503 in At the
timing when the amplitude of a musical tone  Fig. 12) is located at the
head of the auto-play becomes 0, the instrument controller 201 causes
music data. At the time of guide playing or auto- the scale controller 204
to erase the note number  playing, this message is read out from the cus-
502 1 of the message. Accordingly, reading out the   10  tomized CD 105A
(Fig. 1) based on a control associated wave data from the wave memory 203
operation to be described later, and is sent from stops.
the subcode signal processor 110 to the instrument The program change
corresponds to pressing    controller 201. In turn, the controller 201
sends the of the timbre designation key (202-11 in Fig. 2); the  program
number (see [err] in Fig. 12) to the timbre status is "CX," the first byte
data 1 of the program   15  controller 205 which designates a predetermined
change is a program number. At the time of guide-  area in the wave memory
203 to specify the playing or auto-playing, when the instrument con-
waveform of the associated timbre. troller 201 in Fig. 1 reads out the
message 503      Following the program change are data for from the
auto-play memory 212, this controller 201  activating the LED 202-3 (Fig.
2) based on the outputs the program number [err] to the timbre  20
guide-playing or data for auto-playing. These -   controller 205. In turn,
the timbre controller 205  pieces of data are transferred to the auto-play
sets the head address of the memory area in the  memory 212 via the
instrument controller 201 from wave memory 203 where the wave data of the
the subcode signal processor 110 at the time of timbre corresponding to
this program number in   guide-playing or auto-playing, as will be
described the first address (not particularly shown) in the   25  later.
Then, the instrument controller 201 performs memory 203. Therefore, a
player can perform a    the guide-play or auto-play while reading out the
manual play with that timbre at the time of guide-  auto-play music data
from the auto-play memory playing, and auto-playing can be done with the
212 piece by piece. timbre at the time of auto-playing.
The first tone length control command [err] is According to this
embodiment, a special com-  30  issued to match the timing. For instance, a
piano mand is assigned as an exclusive message for CD-  part in an
orchestra-played music may not always MIDI. The exclusive message is
originally a mes-  start from the beginning of the music, in which sage
exclusive for a maker who has registered  an  case reproduction of the
minus-A audio data (for ID code; however, a new ID for the CD-MIDI is set
example, 4031A in Fig. 10) should be synchronized as the ID code to define
a tone length control  35  with the guide-playing or auto-playing based on
the command. More specifically, the tone length con-  auto-play music data
(for example, [err] in Fig. trol command has a structure as shown in Fig.
12  10) stored in the auto-play memory 212. The tone which includes several
bytes of data consisting of  length control command [err] is used to count
the "ID for CD-MIDI [err] "tone length control com-  time required for the
beginning of the piano part. In mand code [err] and "tone length data [err]
40  reading out auto-play music data from the auto- located between the
status [err] and the end-of-  play memory 212 in Fig. 1, since this command
[err] exclusive (EOX) [err] At the time of guide-playing  is stored at the
head of the data, generation of a or auto-playing, when the instrument
controller 201  musical tone has not yet started. When the time in Fig. 1
reads out the tone length control com-  corresponding to the tone length
data (see [err] in mand 504 from the auto-play memory 212, this  45  Fig.
12) of this command is detected by the timer controller 201 sends the tone
length data [err] to  circuit 213, the next note ON message [err] is read
the timer circuit 213. Upon detection of the elapse  out. Even if the piano
part starts from a middle part of the time corresponding to the tone length
data  of the music, therefore, it can surely be synchro- [err], the timer
circuit 213 outputs a coincidence  nized with a reproduced sound of the
audio data. If signal to the instrument controller 201. As a result,  so
the piano part starts from the beginning of the the instrument controller
201 reads out the note  music, this tone length control command [err] at
the OFF message, stored as the next data in principle  head of the
auto-play music data is not necessary. in the auto-play memory 212, and
executes the    The above operation can also apply to an or-
above-described note OFF operation. The above is  chestra-played music
based on the minus-B audio an example of a monophonic; in the case of a
55  data [err] and the guide-playing or auto-playing polyphonic, a note
number needs to be included in  of, for example, a violin part based on the
auto-play the tone length control command 504 and the tone  music data
[err]. length of the note number should be controlled. 9    



17                EP 0 406 773 B1                   18 Following the tone
length control command lo      Upon reception of the instruction data, the
CD are sets of a note ON message, a tone length      controller 102
executes the operational flowchart control command and a note OFF message,
name-     shown in Fig. 15. ly,  [err] and [err] and, [err], and so     To
begin with, in step [err] the absolute time forth in Fig. 13. The
instrument controller 201 in   5   data from the starting point of the
subcode of the A Fig. 1 controls the guide-playing or auto-playing in  part
of the first piece of music is read out as TOC the above-described manner
based on these         data from the TOC memory 101 in which data pieces of
control data.                           contents as shown in Fig. 11 are
stored. Subse- At the end of the part, a stop message step is  quently, the
pickup driver 104 is controlled to move read out, which causes the
instrument controller  10  the optical pickup 107 to the position of the
ab- 201 to return to the normal mode from the guide-  solute time data from
the starting point, thereby playing mode or auto-playing mode.
permitting the optical pickup to access to the start- ing point of the A
part. As a result, the auto-play Key-invoked Operation
music data 4041A for the A part of the first piece of 15  music recorded on
the CD 105 in the manner Figs. 14 through 19 present flowcharts of the
shown in Fig. 8 is read out by the optical pickup operations executed when
the individual keys (Fig.  107 and is sent through the demodulator 108 to
the 2) of the instrument operating section 202 in Fig. 1  subcode signal
processor 110. are operated. These operational flows are carried    In the
subsequent step [err] this auto-play music out cooperatively by the
instrument controller 201,  20  data 4041A is sent to the instrument
controller 201 CD controller 102, subcode signal processor 110,  from the
subcode signal processor 110. audio data signal processor 109, etc.
Examples of    In addition to the above operation, the CD key operations
are illustrated in Fig. 20. The follow-  controller 102 again accesses to
the TOC data ing will describe each key operation; the oper-   stored in
the TOC memory 101 to read out the ational flowcharts shown in Figs. 14 to
19 are  25  data of the absolute time from the starting point of executed
as part (subroutines) of the main oper-  the minus-A audio data of the
first piece of music ational flowchart (not particularly shown) which is
in step [err] As a result, the pickup driver 104 is performed by the
instrument controller 201 or CD  controlled and the optical pickup 107 is
moved to controller 102 in Fig. 1.                         the position of
the absolute time data from the First, when the customized CD 105A is set
on   30  starting point to permit access to the starting point the CD
player section 100 in Fig. 1, this event is  of the minus-A audio data
4031A of the first piece detected by a disc-set detecting microswitch or
the  of music which is recorded as shown in Fig. 10. like (not shown) and a
detection signal therefrom is  The minus-A audio data 4031A therefore
becomes input to the CD controller 102. In turn, the CD   ready to be
instantaneously reproducible (pause controller 102 controls the disc motor
driver 103 to  35  status). drive the disc motor 106. Only the TOC part of
the   The instrument controller 201 in Fig. 1 per- lead-in area (see 401 in
Fig. 10) at the innermost  forms the operational flow shown in Fig. 16 on
the track on the customized CD 105A is read out by    auto-play music data
4041A output from the sub- the optical pickup 107, and the TOC data is ex-
code signal processor 110 in the above manner. tracted by the subcode
signal processor 110 and is  40  Of the auto-play music data sequentially
sent stored in the TOC memory 101 via the CD control-  in the form shown in
Fig. 13, the first piece of data ler 102 as a table for accessing to the
starting point  or the program change message [err] is executed, of a piece
of music. The above operation is illus-  and the timbre for the A part of
the first piece of trated by a step [err] in the operational flowchart
music, e.g., the piano timbre, is designated in the shown in Fig. 14.
45  manner described above. A description will now be given of a case
In the next step [err] a sequence of data follow- where the key operation
shown in Fig. 20(a) is   ing the program change message [err] is stored in
executed; this key operation is for carrying out the  the auto-play memory
212 in Fig. 1. This sets the guide-playing.
electronic keyboard instrument section 200 ready In this case, when the
instrument controller 201   50  for the guide-playing. detects depression
of the key "1" in the music       Then, the instrument controller 201
executes designation keys 202-6, depression of the part des-  the
operational flow shown in Fig. 17 upon detec- ignation key 202-4 indicating
the A part (piano   tion of depression of the guide start key 202-3 in
part), then depression of the data read key 202-7,  Fig. 2 to instruct the
guide-playing. instruction data to read the auto-play music data  55  A
flag FLG1 indicating auto-playing in progress for the A part of the first
piece of music is sent to  is set to "1" in step [err]. the CD controller
102.                               In step [err], a CD play instruction is
given to the CD controller 102 in Fig. 1 while a flag FLG2 10    



19                EP 0 406 773 B1                   20 indicating CD
reproduction in progress is set to     When the signal from the CD
controller 102 "1." In response to this instruction, the CD control-  (Fig.
1) which indicates the end of reproduction of ler 102 release the pause
status of the CD to start  the minus-A audio data of the first piece of
music playing the minus-A audio data 4031A (see Fig. 10)  is detected
before the stop message stp (Fig. 11) of the first piece of music at the
starting point of   5   is read out from the auto-play memory 212 (Fig. 1),
which the optical pickup 107 has been positioned  the CD driving
instruction is issued and the FLG2 in advance in the aforementioned step
[er] (Fig. 15).  is reset to "0" in step [err] before the FLG1 is reset As
the FLG1 is "1," the decision in the subse-  to "O." Therefore, the
decision in step [err] be- quent step [err] becomes YES (a case of NO will
be   comes NO thereafter, and the loop [err] described later) and the flow
advances to step [err]  10  [err] is repeated to where auto-play music data
following the tone     execute only the guide-playing. When the stop length
control command [err] is sequentially read out  message stp is read out in
step [err] the [err] is from the auto-play memory 212.
reset to "0" in step [err] and the flow advances to If the read-out
auto-play music data is not the  step [err] from [err] Then, the decision
in step S17 stop message (stp in Fig. 13), the decision in step   15
becomes YES and control for the guide-playing [err]  becomes NO (a case of
YES will be described   and CD reproduction is terminated. later) and the
flow advances to step [err] where       As a player performs the key
operation shown guide-playing for the part A (piano part) of the first  in
Fig. 20A, the minus-A audio data of the first piece of music is performed
as described earlier.  piece of music is reproduced by the CD player As the
FLG2 is "1," the decision in the subse-  20  section 100 (Fig. 1) and, at
the same time, the quent step [err] becomes YES (a case of NO will be
guide-playing is executed in synchronism with the described later) and the
flow advances to step [err].  audio data reproduction by means of the LEDs
In this step, it is discriminated whether or not a  202-3 located above the
associated keys 202-2 signal from the CD controller 102 (Fig. 1) which
(see Fig. 2) in the instrument operating section 202 indicates the end of
reproduction of the minus-A   25  (Fig. 1), in the manner described above.
As the audio data of the first piece of music is detected.  player plays
the music by operating the keys 202-2 As this decision initially is NO, the
flow advances to  as indicated by the associated LEDs 202-3, the step
[err].                                         player would feel as if he
is playing the first piece In step [err], it is discriminated whether or
not  of music with an orchestra-played music based on the FLG1 and FLG2 are
both 0, i.e., whether or not  30  the minus-A audio data of the first piece
of music the guide-playing and CD reproduction have both   on the
background. ended. As this decision initially is NO, the flow    A
description will now be given of a case returns to step [err] to repeat the
sequence of steps  where the key operation shown in Fig. 20(b) is S10-S12.
executed; this key operation is for carrying out the When the stop message
stp (Fig. 13) is read   35  auto-playing. out from the auto-play memory 212
(Fig. 1) in step   In this case, when the instrument controller 201 [err]
the decision in step [err] becomes YES, and   (Fig. 1) detects depression
of the key "1" in the the flag FLG1 is reset to "0" in the subsequent
music designation keys 202-6, depression of the step [err] to end the
auto-playing. In this case, if  part designation key 202-5 indicating the B
part reproduction of audio data by the CD player sec-  40  (violin part),
then depression of the data read key tion 100 in Fig. 1 has not been
completed, the    202-7, instruction data to read the auto-play music
decision in step [err] becomes NO thereafter, and    data for the B part of
the first piece of music is the loop [err] is repeated    sent to the CD
controller 102 (Fig. 1). to execute only the CD reproduction. When the
Upon reception of the instruction data, the CD signal from the CD
controller 102 (Fig. 1) which   45  controller 102 executes the operational
flowchart indicates the end of reproduction of the minus-A  shown in Fig.
15. Through the same operation as audio data of the first piece of music is
detected,  described previously, the auto-play music data the decision in
step [err] becomes YES. Conse-      4041B of the B part of the first piece
of music quently, a signal which instructs to stop driving the  shown in
Fig. 10 is read out and is output to the CD is output to the CD controller
102 in Fig. 1 and   50  instrument controller 201 from the subcode signal
the flag FLG2 is reset to "0" in step [err]. As a   processor 110, while
the CD controller 102 ac- result, the CD controller 102 controls the disc
mo-  cesses to the starting point of the minus-B audio tor driver 103 to
stop driving the disc motor 106,  data [err] of the first piece of music
recorded as thereby terminating the CD reproduction. Subse-   shown in Fig.
10. As a result, the audio data 403 quently, the FLG1 and FLG2 both become
"0," so  55   1 B is ready to be instantaneously reproducible. that the
decision in step S17 becomes YES and        Upon reception of the auto-play
music data control for the guide-playing and CD reproduction  4041B from
the subcode signal processor 110, the is terminated.
instrument controller 201 executes the operational    21                EP
0 406 773 B1                   22 



flow shown in Fig. 16 and records this data in the  instruction, the CD
controller 102 starts the re- auto-play memory 212 as described above. This
production of the minus-B audio data [err] (see sets the electronic
key-board instrument section  Fig. 10) of the second piece of music at the
start- 200 ready for auto-playing.                       ing point of which
the optical pickup 107 has been Then, the instrument controller 201
executes   5   positioned in advance in the aforementioned step the
operational flow shown in Fig. 18 upon detec-  [err]. tion of depression of
the auto-play start key 202-9  In the next step [err], the present
apparatus in Fig. 2 to instruct the auto-playing. This oper-  becomes ready
to detect a signal from the CD ational flow is the same as that shown in
Fig. 17  controller 102 that indicates the end of reproduc- except that the
guide-playing process of step S12  10  tion of the minus-B audio data of
the second piece in the flowchart in Fig. 17 is replaced with a auto-  of
music. playing process of [err].                             Upon detection
of the reproduction end signal As the player performs the key operation
from the CD controller 102, the decision in step shown in Fig. 20(b), the
CD player section 100    [err] becomes YES. As a result, a signal for
instruct- (Fig. 1) reproduces the minus-B audio data of the   15  ing to
stop driving the CD is output to the CD first piece of music while the
electronic keyboard  controller 102, which in turn controls the disc motor
instrument section 200 performs the auto-playing of  driver 103 to stop the
disc motor 106, thus termi- the B part (violin part) of the first piece of
music in  nating the CD reproduction. synchronism with the audio data
reproduction. Ac-    Through the above reproduction operation, the
cordingly, the player would feel as if auto-playing is  20  player plays
the music by operating the keys 202-2 performed with an orchestra-played
music based    on the keyboard 202-1 (Fig. 2) of the instrument on the
minus-B audio data of the first piece of   operating section 202 in Fig. 1
with the CD repro- music on the background.                          duced
sounds on the background. In this case, by A description will now be given
of a case     operating the timbre designation keys 202-11 to set where the
key operation shown in Fig. 20(c) is  25  the timbre corresponding to the
part B (violin part), executed. Through this key operation, only the    for
example, the player would feel as if he is reproduction of the minus-B
audio data [err] (see  playing the music with an full orchestra on the Fig.
10) of the second piece of music recorded on  background. the CD 105 (Fig.
1) is carried out, and neither the guide-playing nor the auto-playing is
performed.  30  Modifications of First Embodiment Therefore, no auto-play
music data of the subcode is not read out.
Although wave data of various types of musical In this case, the instrument
controller 201 (Fig.  tones are stored in advance in a digital-coded form
1) executes the operational flowchart shown in Fig.  by the PCM system into
the wave memory 203 17.                                          35  and
the electronic keyboard instrument section 200 First, when the instrument
controller 201 de-  serves as a PCM tone generator in the first em- tects
depression of the key "2" in the music des-  bodiment shown in Figs. 1
through 20, this embodi- ignation keys 202-6 (Fig. 2), depression of the
part  ment is not limited to this design but may employ designation key
202-5 indicating the B part (violin  various types of tone wave generating
devices, part), then depression of the minus-one start key  40  such as a
wave modulated type, a harmonics syn- 202-10, instruction data to cause the
CD player   thesis type, and a harmonics subtracting type. section 100 to
play the minus-B audio data of the    The tone length control command shown
in second piece of music is sent to the CD controller  Fig. 12 is recorded
on a CD using an exclusive 102 (Fig. 1). The above process is executed in
step  message that conforms to the MIDI standard. In [err] in Fig. 19. In
response to the process in step   45  this case, an ID for CD-MIDI is newly
set for the ID [err], the CD controller 102 accesses to the TOC    part.
Alternatively, an identification flag for CD-MIDI data (Fig. 11) in the TOC
memory 101 and reads    may be added after the existing ID for a maker, out
the head frame number of the minus-B audio    followed by a tone length
control command. data of the second piece of music. As a result, the
Further, musical tone data for a single musical pickup driver 104 is
controlled and the optical  so  tone is constituted of a note ON message, a
tone pickup 107 is moved to the position of the head  length control
command and a note OFF message frame to permit access to the starting point
of the  as one set. Alternatively, the tone length control minus-B audio
data 403 2B of the second piece of  command may be used simply as a command
to music which is recorded as shown in Fig. 10. The  control the reading
time. That is, the voice mes- minus-B audio data [err] therefore becomes
ready  55  sages (see Fig. 12) and the time control commands to be
instantaneously reproducible.               are alternately arranged. After
a voice message is In step [err], a CD play instruction is given to  read
out first, generation of the associated musical the CD controller 102 in
Fig. 1. In response to this  tone is controlled and the next time control
com- 12    23                EP 0 406 773 B1                  24 



mand is read out at the same time. When the time  stored in this auto-play
memory is sequentially corresponding to this time control command
read out and autoplaying is executed in accor- elapses, the next voice
message is read out, and  dance with the auto-play data. At the same time,
the above is repeated. This is one modification of  the specific part and
sound effect are reproduced the status of the tone length control command
in   5   with the CD being played in synchronism with the use, and such a
structure of auto-play data is within  auto-playing. This can permit
reproduction of audio the scope of the present invention. This data struc-
data from the CD and auto-playing in ensemble. ture may be applied to the
second embodiment of      Prior to the auto-playing, the specific instru-
the present invention, which will be described   ment sound recorded in
advance on the CD is shortly.                                     10
reproduced and is sampled, and the sampled Reproduction of a piece of music
from a CD    sound is stored as timbre data in the wave mem- and
reproduction of auto-play music data can start  ory. The auto-playing is
then executed with the at the same time in the first embodiment by mak-
timbre data stored in this wave memory. ing the tone length control command
lo (see Fig. 13) located at the beginning of the auto-play data  15
General Arrangement to indicate the time zero or eliminating this tone
length control command.                             Fig. 21 is a block
diagram illustrating the gen- Although auto-play music data and audio data
eral circuit arrangement of an auto-playing appara- which is to be
reproduced in synchronism therewith  tus 2 or the second embodiment of the
present are recorded on a CD and are reproduced by a CD   20  invention,
which is provided with an electronic key- apparatus in the first
embodiment, the recording  board instrument and a CD player. medium is not
limited to a CD but may be a DAT      As should be obvious from this
diagram, the (digital audio tape) as long as these two types of  second
embodiment of the auto-playing apparatus data can be recorded on it.
has almost the same structure as the first embodi- Audio data of different
minus-one parts (minus  25  ment shown in Fig. 1, except for one part.
There- A, minus B, etc.) and auto-play music data for the  fore, the same
reference numerals as used in Fig. parts are recorded in the L channel and
R channel.  1 are used to denote the identical elements and The data of the
individual parts may be recorded at  their description will be omitted.
different time positions, not in the L and R chan-  The CD player section
100 in Fig. 21 has the nels.                                        30
same structure as the one shown in Fig. 1, with an Further, the auto-play
music data may be re-  exception that the output of the LPF 111 is also
corded in the CD-ROM recording format at different  sent to an LPF 215 in
the electronic keyboard time positions in the audio data recording area,
not  instrument section 200 to permit sampling of a the subcode area. In
this case, audio data of the  specific instrument sound recorded on the
cus- minus-one part is also recorded in the CD-ROM   35  tomized CD 105B
and the sampled sound to be recording format.
stored as timbre data in the wave memory 203. The instrument operation
section 202 in the Second Embodiment
electronic keyboard instrument section 200 has ba- sically the same
structure as the one shown in Fig. The second embodiment of the present
inven-  40  2. In the second embodiment, however, the key- tion will be
described below referring to Figs. 21  board 202-1 having a plurality of
keys 202-2, music through 26. The same reference numerals as used
designation keys 202-6, data read key 202-7, auto- for the first embodiment
will be used to denote the  play start key 202-9, timbre designation keys
202- corresponding or identical elements.             11 and CD operation
switches 202-12 are mainly Recorded on a customized CD 105B used in  45
used. the second embodiment are a musical portion of a    The wave memory
203 has a ROM in which specific part (e.g., a melody part by a piano) of a
wave data of various musical tones are stored in certain piece of music as
audio data, a sound    advance in the form of digital codes at a given
effect suitable for that music (e.g., sounds of  sampling frequency in the
PCM system, and a waves), and a specific instrument sound used as  50  RAM
having a sample sound storing area for sam- timbre data of an electronic
musical instrument.  pling and storing an instrument sound (sample
Auto-play data for the same music excluding the  sound), recorded as audio
data on the customized mentioned specific part is recorded as a subcode  CD
105B, which will be described later. Through of the CD.
not particularly shown, the wave memory 203 has By playing the CD having
such data recorded  55  an address counter for accessing the ROM or
thereon, the auto-play data recorded as the sub-  RAM, and first and second
address registers in code is read out from the CD and is temporarily  which
the initial value and accumulated value of stored in an auto-play memory.
The auto-play data  this counter are respectively set. 13    25
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The aforementioned LPF 215 and an AID con-       Auto-play music data 1 and
auto-play data 2 verter 216 are provided to store the instrument  are
recorded in the named order in a subcode sound (sample sound) reproduced
from the CD      recording area in a program area (area between a 105B,
into the wave memory 203, which will be    diameter of 50 mm to 116 mm at
the maximum) described below. Upon reading a sampling com-   5   following
the lead-in area, outward from the inner mand from the auto-play memory
212, the instru-  track. These data 1 and data 2 are each consist of ment
controller 201 sends this sampling command  MIDI messages that conform to
the MIDI standard. to the CD controller 102, as will be described later.
The contents of these auto-play music data will be In turn, the CD
controller 102 controls the pickup  described in detail later. driver 104
and disc motor driver 103 to control the  10  In an audio data recording
area of the program driving of the optical pickup 107 and disc motor  area
are recorded a part A, which is to be repro- 106. The optical pickup 107
reproduces audio data  duced at the same time as the auto-playing of the of
a specified sample sound from the customized  auto-play music data 1 to
provide en ensemble, CD 105B. The audio signal of the reproduced sam-  and
a part B for the auto-play music data 2. Follow- ple sound from the LPF 111
of the CD player  15  ing these parts A and B are a sound effect C section
100 is sent to the analog switch 112 and  (applause sound, sound of crowd
on a street, the LPF 215 in the electronic keyboard instrument  sound of
waves, etc.), which is to be reproduced at section 200 at the same time.
the same time as the auto-playing of the auto-play In this case, the CD
controller 102 performs  music data 1, followed by a sound effect D for the
such a control as to render the analog switch 112  20  auto-play music data
2. Following the sound effect off to thereby inhibit the analog signal from
the LPF  D, sample sounds a to c for use in controlling the 111 from being
output to the amplifier 113.      timbres of the auto-play music data 1 and
2 are The LPF 215 eliminates a harmonics compo-     recorded. nent, which
has a frequency equal to or greater     The recorded contents of the TOC
data will be than 1/2 of the sampling frequency of sampling   25  described
below. The recording format of the TOC data (timbre data) to be stored in
the wave memory  data is as described earlier with reference to Fig. 5.
203, from the analog signal. This analog signal  As the TOC data, data of
the absolute time from from the LPF 214 is output to the A/D converter  the
starting point of data, which is indicated by a 216 where it is converted
into digital data (sampling  "POINT" is recorded. In the case of the
custom- data) having a predetermined number of quantized   30  ized CD 105B
in the second embodiment, as bits (16 bits in this embodiment). In a case
where  shown in Fig. 23, the contents of data (see Fig. 22) the sampling
frequency at the time of the A/D    recorded on the CD 105B are specified
by the conversion in the A/D converter 216 is made equal  "POINT" and the
absolute time data from the start- to the sampling frequency (44.1 KHz) in
the D/A  ing point of each piece of data is recorded. Accord- conversion in
the CD player section 100, the A/D   35  ingly, arbitrary data including
the subcode can be converter 216 and LPF 215 need not be provided
accessed by referring to this TOC data. as long as the output of the audio
data signal      Figs. 24, 25(a) to 25(d) illustrate various types
processor 109 is directly written in the wave mem-  of MIDI messages used
in the second embodiment. ory 203 in synchronism.
Fig. 24 shows a voice message, which, as The sample sound converted in
16-bit digital  40  described with reference to the first embodiment, data
in the above manner is written in a memory  consists of a status byte 601
indicating the type of area (RAM) associated with the sampling sound in
the message, and one or two data bytes 602 and the wave memory 203 under
the control of the     603 as control data for performing the tone control
instrument controller 201.                       specified by the status
byte. 45     In this embodiment, a note ON message 604, a CD Recording
Format                              note OFF message 605 and a program
change message 606 are used as a voice message. The The CD recording format
has already been      voice message has the same structure as that of
explained in the foregoing description of the first  the first embodiment
shown in Fig. 12. embodiment referring to Figs. 3 through 9. Data is  50
According to the second embodiment, a plural- recorded in the same format
on the customized CD  ity of special commands as shown in Figs. 25(a) to
105B used in the second embodiment.              25(d) are assigned as an
exclusive message for Fig. 22 conceptually illustrates the recording
CD-MIDI. The exclusive message is originally a statuses of audio data and a
subcode on the cus-  message exclusive for a maker who has registered
tomized CD 105B used in the second embodiment.  55  an ID code; however, a
new ID for the CD-MIDI is First, TOC data is recorded in the subcode in the
set as the ID code to define the codes of various lead-in area of the CD
105B. The contents of the  types of control commands in this embodiment.
TOC data will be described later.                More specifically, an ID
code for CD-MIDI, is used, 14    27                EP 0 406 773 B1
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and this ID code and several bytes of data are   the program change, the
instrument controller 201 located between the status "FO" (expressed in a
sends the program number (see 606 in Fig. 23) to hexadecimal notation) and
an end-of-exclusive    the timbre controller 205 to designate a predeter-
(EOX) "F7" (also in a hexadecimal notation).     mined area in the wave
memory 203 so that the A sampling command 701 shown in Fig. 25(a)   5
waveform of the associated timbre is determined. has a 6-byte structure
consisting of "FO," "ID for  Following the program change is data consist-
CD-MIDI," "sampling command," "program num-      ing of a note ON message
(604-1), a tone length ber," "absolute time data from the starting point of
control command (704-1) and a note OFF message a sample sound" and "F7."
The sampling com-      (605-1) as a set. Based on these control data, the
mand 701 is a command to instruct accessing to a   10  instrument
controller 201 in Fig. 21 controls the sample sound (see Fig. 22) based on
the absolute  auto-playing. time data from the starting point to reproduce
this  In order to reproduce a part and a sound effect sample sound, and to
sample the sample sound     from the CD 105B in synchronism during the
auto- and store the sampled sound as timbre data in-   playing, a
starting-point access command (702-1) dicated by the program number in a
corresponding   15  and a play command (703-1) are included. In this
predetermined area in the wave memory 203 of the  case, the play command
comes after the note ON electronic keyboard instrument section 200.
message which should be synchronously repro- A starting-point access
command 702 shown in  duced during the auto-playing. The starting-point
Fig. 25(b) has a 5-byte structure consisting of "FO,"  access command is
located slightly before this "ID for CD-MIDI," "starting-point access com-
20  play command. With the use of compact discs, a mand," "absolute time
data from the starting point  slight access time is required to move the
optical of a part (sound effect)" and "F7." The starting-  pickup to the
desired track. By accessing to the point access command 702 is a command to
in-     starting point of the desired data and setting the struct the CD
controller 102 in the CD player sec-  operational mode in a pause state in
advance, CD tion 100 to access to a part or sound effect re-  25
reproduction can surely be done in response to the corded in an audio data
recording area on the CD  play command in synchronism with the auto-play-
105B based on the absolute time data from the    ing without any delay
therebetween. Therefore, the starting point and drive the optical pickup
107 to  starting-point access command needs to be lo- emit a laser beam at
the starting point and be in a  cated preceding the play command by the
time pause state.                                 30  required for
accessing the CD. A play command 703 shown in Fig. 25(c) has a     The
aforementioned program change message 4-byte structure consisting of "FO,"
"ID for CD-  (606-2) is located at the position where the timbre MIDI,"
"play command" and "F7." This command     is switched. 703 instructs the CD
controller 102 to play audio    At the end of the music is a stop message
stp data (part or sound effect) whose starting point has  35  by which the
auto-playing is terminated and the already been accessed to in response to
the start-  instrument controller 201 returns to the normal ing-point
access command 702.                    mode from the guide-playing mode or
auto-playing A tone length control command 704 shown in    mode. Fig. 25(d)
has a 5-byte structure consisting of "FO," "ID for CD-MIDI," "tone length
control command,"  40  Operation "tone length data" and "F7." The tone
length con- trol command 704 indicates the duration of a musi-  The
operation of the thus constituted auto- cal tone with the pitch specified
by the note ON  playing apparatus will be described below. message 604, by
means of the "tone length data"; this command is the same as the tone
length  45  Operation When CD is Mounted control command 504 in the first
embodiment shown in Fig. 12.                                   When the CD
105B is mounted, this event is Fig. 26 exemplifies the auto-play music data
1  detected by a CD-mounting detection microswitch, or 2 recorded as a
subcode on the customized CD  sensor or the like (not shown) provided in
the CD 105B. Sampling commands (701-1 to 701-30) are  50  player section
100 near the CD-mounting portion located at the beginning of the data. The
number of  thereof, and a detection signal is sent to the CD the sampling
commands is equal to the number of  controller 102. pieces of auto-play
music. These sampling com-      Upon reception of this detection signal,
the CD mands permit sample sounds reproduced from the   controller 102
controls the disc motor driver 103 CD 105B to be sampled and stored in the
wave  55  and pickup driver 104 to read data from the lead-in memory 203.
area on the CD 105B through the optical pickup A program change (606-1)
follows the sampling  107. The output of the optical pickup 107 is EFM-
commands. At the time of auto-playing, based on  modulated to be restored
to an 8-bit symbol word 15    29                EP 0 406 773 B1
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(14-8 conversion) by the demodulator 108, and a   to EFM demodulation to be
converted into an 8-bit subcode is output to the subcode signal processor
symbol word. The demodulator 108 selects a sub- 110.
code from the symbol word and outputs it to the The subcode signal
processor 110 subjects the  subcode signal processor 110. Upon reception of
subcode to error correction and a de-interleaving   5   this subcode, the
signal processor 110 constructs process and outputs the control bits Q in
the sub-  the subcoding frame shown in Fig. 4 in addition to code to the CD
controller 102.                   the packs shown in Figs. 7 and 9, and
performs The CD controller 102 reconstructs the control  error detection
and error correction based on the bits Q in the TOC format shown in Fig. 5
and      parities Po-P2 and parities [err] of the packs. Six detects TOC
data. With the use of the customized   10  bits R to W of the symbols 4 to
19 of the pack CD 105B, this TOC data includes absolute time     structure
shown in Fig. 9 are sent to the instrument data from the starting points of
the auto-play music  controller 201. data 1 and 2 recorded in the subcode
recording       This controller 201 separates the six bits R-W area in the
program area, and absolute time data  sequentially input from the subcode
signal proces- from the starting points of parts A and B, sound   15  sor
110 in the units of 8 bits to prepare MIDI effects C and D, and sample
sounds a to c, re-    messages and sequentially writes the messages corded
in the audio data recording area in the    into the auto-play memory 212
(see Fig. 26). program area. This TOC data is stored in the TOC     The CD
controller 102 executes the above- memory 101. The CD controller 102
controls ac-    described control operation to write the subcode, cess to
each piece of data on the CD 105B, based   20  data of the auto-play music
data 1, into the auto- on the TOC data.
play memory 212 until it receives the stop mes- sage included in the
auto-play music data. Operation At the Time of Auto-playing
While the MIDI messages of the auto-play mu- sic data 1 are being written
in the auto-play mem- As shown in Figs. 27(a) and 27(b), the auto-  25  ory
212 under the control of the instrument control- playing is executed by
operating the music des-   ler 201, the demodulator 108 is outputting
symbol ignation keys 202-6 and data read key 202-7 of the  words of audio
data of the part A, part B and sound instrument operating section 202 of
the electronic  effect C to the audio data signal processor 109. keyboard
instrument section 200 to select either  This signal processor 109 subjects
the received the auto-play music data 1 or 2, then operating the   30
symbol words to de-interleaving and error detec- auto-play start key 202-9.
The following description  tion/error correction to restore audio data. The
re- is given for a case where the auto-play music data  stored audio data
is converted into an analog audio 1 has been selected by the switch
operation shown  signal for each 16-bit sample word by means of the in Fig.
27(a).                                    D/A converter 116 and LPF 111,
and the analog When the switch operation shown in Fig. 27(a)  35  audio
signals are sequentially output to the analog is carried out, switch
operation signals associated  switch 112. As the analog switch 112 is set
off as with this operation are output to the CD controller  described
above, the part A, part B, and sound 102 which detects by the switch
operation signals  effect C will not be generated as sounds. that
auto-playing of the auto-play music data 1 has  When the instrument
controller 201 completes been instructed. First, based on the TOC data of
40  writing of every MIDI message of the auto-play the selected auto-play
music data 1 stored in the  music data 1 into the auto-play memory 212, it
TOC memory 101, the CD controller 102 controls    sequentially reads out
the MIDI messages there- the pickup driver 104 to move the optical pickup
from and executes the auto-playing of the auto-play 107 to the position of
the recorded auto-play music  music data 1 based on the messages. data 1 on
the CD 105B, which is indicated by the   45  A description will now be
given of the auto- absolute time data from the starting point. At this
playing operation performed while the MIDI mes- time, the CD controller 102
controls the disc motor  sages (see Fig. 26) are sequentially read out from
driver 103 to control the rotational speed of the CD  the auto-play memory
212 under the control of the 105B, so that the linear velocity at that
position  instrument controller 201. becomes constant. The optical pickup
107 repro-  50  Upon reading the sampling command 701-1 duces the auto-play
music data 1 recorded in the  from the auto-play memory 212, the instrument
program area on the CD 105B. At this time, the CD  controller 201 sends the
"sampling command" and controller 102 sets the analog switch 112 off to
"absolute time data from the starting point of a prevent the reproduced
sound of the part or sound  sample sound" to the CD controller 102. The
con- effect recorded in the audio data recording area  55  troller 201 also
sets the wave memory 203 in a from being generated as a sound.
data writing state and sends the "program number" The output signal of the
optical pickup 107 is  to the timbre controller 205 to specify a storage
input to the demodulator 108 where it is subjected  area in the wave memory
203 which corresponds 16    31                EP 0 406 773 B1
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to the "program number." The controller 201 fur-  outputs the pitch data
corresponding to the note ther sets the analog switch 112 off.
number of the note ON message to the scale The CD controller tone 102
controls the disc  controller 204, and outputs the note ON data and motor
driver 103 and pickup driver 104 to repro-  velocity data to the note
ON/OFF controller 207. duce sample sounds, recorded in the area follow-   5
The scale controller 204 sets the address inter- ing the frame
corresponding to the "absolute time  val value corresponding to the input
pitch data into data from the starting point of a sample sound,"  the
second address register in the wave memory from the audio data recording
area on the CD     203, controls the address counter in the wave 105B. The
sample sound specified by the sampling  memory 203 to sequentially
accumulate the ad- command 701-1 is reproduced by the demodulator  10
dress of the wave memory 203 at a predetermined 108, audio data signal
processor 109, D/A con-   period by a value set in the second address
regis- verter 116 and LPF 111.                          ter, and adds the
read signal to the wave memory The sample sound output from the LPF 111 is
203. Consequently, peak values of the wave data sent to the LPF 215 in the
electronic keyboard   (sampling data) of the timbre designated by the
instrument section 200 and is quantized by the A/D  is  program change
606-1 are sequentially read out at converter 216 after its harmonics
component hav-  given sampling intervals and output to the envelope ing a
frequency equal to or greater than 1/2 of the  controller 206. When the
note ON data and velocity sampling frequency is removed. The instrument
data are added, the controller 207 controls the controller 201 sequentially
writes the sampling data  envelope controller 206 to generate an envelope
of the sample sound quantized by the A/D con-  20  having an attack time
corresponding to the velocity verter 216 into the associated memory area in
the  data. The envelope controller 206 multiplies the wave memory 203.
envelope generated itself by the peak value of the Thereafter, the
instrument controller 201 reads  wave data output from the wave memory 203,
and out the sampling commands 701-2 and 701-3 in     outputs the resultant
value to the D/A converter the same manner. As in the case of the sampling
25  208. command 701-1, sample sounds specified by           Through the
above operation, a musical tone these sampling commands 701-2 and 701-3 are
having a pitch corresponding to the note number is reproduced from the CD
105B under the control of  produced with the envelope having an attack time
the CD controller 102, and quantized sampling data  corresponding to the
velocity data and at the tim- are written in the associated memory areas in
the  30  bre designated by the program change 606-1, and wave memory 203
under the control of the instru-  is generated as a sound via the
loudspeaker 211, ment controller 201. As the analog switch 112 is  in
response to the MIDI message of the note ON set off, the sample sounds to
be reproduced, which  604-1. are specified by the sampling commands 701-2
Then, the instrument controller 201 reads out and 701-3, are not be
generated as sounds.  35  the MIDI message of the tone length control com-
Then, the instrument controller 201 reads out  mand 704-1 from the
auto-play memory 212. Upon the program  change 606-1 from the auto-play
reading the tone length control command 704-1, memory 212 and outputs the
program number        the instrument controller 201 outputs the tone
specified by the program change message to the   length data to the timer
circuit 213 to start the timbre controller 205. In turn, the controller 205
40  circuit 213. sets the head address of the memory area in the     The
timer circuit 213 counts the time cor- wave memory 203 where timbre data
correspond-    responding to the input tone length data and out- ing to the
program number, in the first address  puts a coincidence signal to the
instrument control- register in the wave memory 203.                 ler
201 upon elapse of the time. The timbre data specified by the MIDI mes-  45
The instrument controller 201 waits until the sage of the program change
606-1 is either wave  coincidence signal from the timer circuit 213 is data
of a timbre stored in advance in the wave   applied. When applied with this
coincidence signal, memory 203 or timbre data, which corresponds to  the
controller 201 reads out the note OFF 605-1 as a sample sound read out from
the audio data      the next MIDI message from the auto-play memory
recording area of the CD 105B and newly stored in  so  212, then outputs
the note OFF signal and OFF the wave memory 203 in response to the sampling
velocity data to the note ON/OFF controller 207. commands 701-1 to 701-3
included in the auto-    Upon reception of the note OFF signal and OFF play
music data 1.                               velocity data, the note ON/OFF
controller 207 con- Through the above operation, one piece of    trols the
envelope controller 206 and attenuates the timbre data is specified from
plural pieces of tim-  55  envelope from the envelope controller 206 by the
bre data stored in the wave memory 203.          release time corresponding
to the OFF velocity Then, the instrument controller 201 reads out  data.
the MIDI message of the note ON message 604-1, 17    33                EP 0
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As described above, based on three MIDI mes-  specified by the "absolute
time data from the start- sages, namely, the note ON 604-1, tone length
ing point from the part (sound effect)," and, at the control command 704-1
and note OFF 605-1, a      same time, controls the rotational speed of the
disc musical tone with the pitch specified by the note  motor 106 via the
disc motor driver 103, so that ON 604-1 is generated for a period of time
speci-   6   data can be reproduced from the Cd 105B at a fled by the tone
length control command 704-1.   constant linear velocity (pause state). The
timbre of the musical tone to be generated      Through the above
operation, the optical pic- becomes what is specified by the immediately
pre-  kup 107 is positioned at the starting point of the ceding program
change 606-1, and the envelope is  frame specified by the "absolute time
data from determined by the velocity data of the note ON   10  the starting
point of a part (sound effect)" in re- 604-1 and OFF velocity data of the
note OFF 605-  sponse to the MIDI message of the starting-point 1.
access command, and the driving of the CD 105B Subsequently, the instrument
controller 201 se-  is controlled so as to make the linear velocity of
quentially reads out the note ON 604-2, tone length  the frame equal to a
predetermined linear velocity. control command 704-2 and note OFF 605-2 and
15  At this time, the instrument controller 201 reads out generates the
musical tone at the pitch specified  the tone length control command 704-4
and note by the note ON 604-2 with the timbre specified by  OFF 605-4 from
the auto-play memory 212, and the program change 606-1 for a period of time
generates a musical one at the pitch specified by designated by the tone
length control command    the note ON 604-4 for a period of time
correspond- 704-2.                                       20  ing to the
tone length data specified by the tone In the above manner, MIDI messages
having     length control command 704-4 in the above-de- the note ON 604,
tone length control command 704  scribed manner. and note OFF 605 as a set
are sequentially read     The instrument controller 201 further sequen- out
from the auto-play memory 212 and auto-      tially reads out the MIDI
messages from the auto- playing of part of a predetermined melody is per-
25  play memory 212 and performs tone generation formed.
control associated with the read-out MIDI mes- After part of a melody is
auto-played in the  sages. Then, the controller 201 reads out the note
above manner, the instrument controller 201 reads  ON 604-5 and likewise
generates a musical tone at the program  change 606-2 from the auto-play
the pitch specified by the note ON 604-5 with an memory 212. The controller
201 then sets the head  30  envelope having an attack time corresponding to
address of a memory area in the wave memory      the velocity data of the
note ON 604-5, then reads 203 where the wave data of the timbre correspond-
out the play command 703-1 from the auto-play ing to the program number
specified by the pro-  memory 212. The controller 201 sends the play gram
change 606-2 is stored, into the first address  command to the CD
controller 102 and sets the in the memory 203.                          35
analog switch 112 on from the OFF state. Then, the instrument controller
201 reads out    Upon reception of the play command, the CD the note ON
604-3 from the auto-play memory 212,  controller 102 controls the disc
motor driver 103 tone. length control command 704-3 and note OFF  and
pickup driver 104 to start reproducing the 605-3 from the auto-play memory
212, and likewise  audio data from the beginning of the frame whose
generates a musical tone at the pitch specified by   40  starting point has
been accessed to and been set the note ON 604-3 with the timbre specified
by the  in the pause state by the starting-point access program change
606-2 for a period of time des-   command 702-1. This audio data is
subjected to ignated by the tone length control command.      error
detection/error correction and deinterleaving The instrument controller 201
further sequen-  in the audio data signal processor 109, and is then tially
reads the MIDI messages from the auto-play  45  converted into an analog
audio signal by the D/A memory 212, and reads out the starting-point ac-
converter 116 and LPF 111. This signal is then cess command 702-1 after
reading out the note ON  generated outside as a sound through the analog
604-4. Upon reading the starting-point access com-  switch 112, which is
set on, the amplifier 113 and mand 702-1, the controller 201 sends two
pieces of  loudspeaker 114. data, "starting-point access command" and "ab-
50  Through the above operation, the part (part A solute time data from the
starting point of a part  or B) or sound effect (sound effect A or B) whose
(sound effect)," included in the command 702-1, to  starting point has been
accessed to by the starting- the CD controller 102.
point access command 702-1, is reproduced by the Upon reception of the
"starting-point access  CD player section 100 in synchronism with the
command," the CD controller 102 controls the pic-  55  auto-playing. kup
driver 104 to move the optical pickup 107 to    Based on the control bits P
included in the the position to emit the laser beam on the starting
subcode from the subcode signal processor 110, point of the frame in which
the part or sound effect  the CD controller 102 discriminates whether or
not 18    35                EP 0 406 773 B1                   36 



reproduction of the part or sound effect is presently  fore the first note
ON message and providing the in progress (between musics when P is "1" and
in  play command next to or immediately preceding a music when P is "0");
the controller 102 discrimi-  the first note ON message. nates the end of
the part or sound effect by detect-  The auto-play data is not limited to a
MIDI ing the point where P changes to "1" from "0."   5   message which
conforms to the MIDI standard, but Upon detecting the end of the part or
sound effect,  has only to be tone control data of a predetermined the
controller 102 controls the disc motor driver  specification. In addition,
the auto-play data may be 103 and pickup driver 104 to stop data reproduc-
recorded in the CD-ROM recording format, not in tion from the CD 105B and
sets the optical pickup  the subcode recording area. In this case, the
audio 107 to the predetermined initial position. The in-  10  data such as
a part and a sound effect should be strument controller 201 terminates the
above-de-  recorded in the CD-ROM recording format. scribed auto-playing
sequence upon reading the stop message from the auto-play memory 212.
Claims As described above, providing two exclusive messages as control data
for a piece of auto-play   15  1. An auto-playing apparatus having
auto-playing music, the starting-point access command 702 and     means
(200) for reading auto-play data from play command 703, conforming to the
MIDI stan-       memory means and sequentially generating dard, can ensure
reproduction of a part or sound     corresponding musical tone signals for
auto- effect recorded on the CD 105B, during the auto-     playing, and
comprising: playing in synchronism therewith.            20      a
recording medium (105A, 105B) for storing In other words, since the optical
pickup is       audio data; moved in advance to the starting point of the
frame  control means (201) for controlling said auto- where the desired
part or sound effect is recorded   playing means and said reproducing means
by the starting-point access command 702 (start-     (100) to synchronize
the start of reproduction ing-point accessing operation), the CD player
sec-  25  of said recording medium (105A, 105B) with tion can reproduce
this part or sound effect imme-   the start of auto-playing of said
auto-play data, diately in response to the play command 703.
characterized in further comprising reproduc- Accordingly, an ensemble with
a part (part A or  ing means (100) for reproducing an audio sig- B)
recorded on the CD 105B can be provided in        nal corresponding to the
audio data recorded synchronism with the auto-playing. Further, sound   30
on said recording medium (105A, 105B); and effects (sound effects C and D),
such as an ap-      wherein said auto-play data comprises musical plause
sound, sound of crowd on a street, and        tone data having at least
data for designating a sound of waves, can be reproduced by the CD
pitch of a musical tone and data for designat- player section 100 and added
to the auto-playing     ing a tone length of said musical tone as a set
executed by the electronic keyboard instrument  35   in association with
each musical tone, and also section 200. In addition, it is possible to
sample a  includes time data [err] representing a time from sample sound
(sample sound 1, b or c) recorded in    the beginning of reproduction of
said recording the audio data recording area on the CD 105B, and    medium
(105A) to the beginning of a first tone store it as timbre data in advance
into the wave     generation by auto-playing, said time data [err] memory
203 of the electronic keyboard instrument  40  being located preceding to
musical tone data section 200, whereby auto-playing is executed with
corresponding to a first musical tone; the timbre of that sample sound.
said control means (201) controls said repro- ducing means (100) to start
reproducing said Modifications of Second Embodiment
recording medium  (105A) in response to a 45      start signal and controls
said auto-playing Although a CD is used as a recording medium       means
(200) to sequentially read out auto-play for audio data, such as parts and
sound effects,     data including said time data (lo) from said and
auto-play music data in the second embodi-       memory means (212) in
response to said start ment, an audio tape such as DAT in which digital
signal; and data digital-coded with a predetermined number of  50  upon
reading said time data from said memory quantized bits by the PCM system, a
compact          means, said auto-playing means (200) reads cassette tape
which can provide 4-track, 2-channel   out first musical data upon elapse
of a time stereo recording, and a rewritable optical disk may
corresponding to said time data [err], and, be used as well.
thereafter, reads out a succeeding series of Reproduction of a piece of
music from a CD   55   musical data sequentially from said memory and
reproduction of auto-play music data can start   means (212) to generate
musical tone signals at the same time in the second embodiment by
associated with individual musical tones to providing the starting-point
access command be-      thereby perform said auto-playing. 19    35
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reproduction of the part or sound effect is presently  fore the first note
ON message and providing the in progress (between musics when P is "1" and
in  play command next to or immediately preceding a music when P is "O");
the controller 102 discrimi-  the first note ON message. nates the end of
the part or sound effect by detect-  The auto-play data is not limited to a
MIDI ing the point where P changes to "1"  from "0."   5   message which
conforms to the MIDI standard, but Upon detecting the end of the part or
sound effect,  has only to be tone control data of a predetermined the
controller 102 controls the disc motor driver  specification. In addition,
the auto-play data may be 103 and pickup driver 104 to stop data reproduc-
recorded in the CD-ROM recording format, not in tion from the CD 105B and
sets the optical pickup  the subcode recording area. In this case, the
audio 107 to the predetermined initial position. The in-  10  data such as
a part and a sound effect should be strument controller 201 terminates the
above-de-  recorded in the CD-ROM recording format. scribed auto-playing
sequence upon reading the stop message from the auto-play memory 212.
Claims As described above, providing two exclusive messages as control data
for a piece of auto-play   15  1. An auto-playing apparatus having
auto-playing music, the starting-point access command 702 and     means
(200) for reading auto-play data from play command 703, conforming to the
MIDI stan-       memory means and sequentially generating dard, can ensure
reproduction of a part or sound     corresponding musical tone signals for
auto- effect recorded on the CD 105B, during the auto-     playing, and
comprising: playing in synchronism therewith.            20      a
recording medium (105A, 105B) for storing In other words, since the optical
pickup is       audio data; moved in advance to the starting point of the
frame  control means (201) for controlling said auto- where the desired
part or sound effect is recorded   playing means and said reproducing means
by the starting-point access command 702 (start-     (100) to synchronize
the start of reproduction ing-point accessing operation), the CD player
sec-  25  of said recording medium (105A, 105B) with tion can reproduce
this part or sound effect imme-   the start of auto-playing of said
auto-play data, diately in response to the play command 703.
characterized in further comprising reproduc- Accordingly, an ensemble with
a part (part A or   ing means (100) for reproducing an audio sig- B)
recorded on the CD 105B can be provided in        nal corresponding to the
audio data recorded synchronism with the auto-playing. Further, sound   30
on said recording medium (105A, 105B); and effects (sound effects C and D),
such as an ap-      wherein said auto-play data comprises musical plause
sound, sound of crowd on a street, and        tone data having at least
data for designating a sound of waves, can be reproduced by the CD
pitch of a musical tone and data for designat- player section 100 and added
to the auto-playing     ing a tone length of said musical tone as a set
executed by the electronic keyboard instrument  35   in association with
each musical tone, and also section 200. In addition, it is possible to
sample a  includes time data [err] representing a time from sample sound
(sample sound 1, b or c) recorded in    the beginning of reproduction of
said recording the audio data recording area on the CD 105B, and    medium
(105A) to the beginning of a first tone store it as timbre data in advance
into the wave     generation by auto-playing, said time data [err] memory
203 of the electronic keyboard instrument  40  being located preceding to
musical tone data section 200, whereby auto-playing is executed with
corresponding to a first musical tone; the timbre of that sample sound.
said control means (201) controls said repro- ducing means (100) to start
reproducing said Modifications of Second Embodiment
recording medium  (105A) in response to a 45      start signal and controls
said auto-playing Although a CD is used as a recording medium       means
(200) to sequentially read out auto-play for audio data, such as parts and
sound effects,     data including said time data (lo) from said and
auto-play music data in the second embodi-       memory means (212) in
response to said start ment, an audio tape such as DAT in which digital
signal; and data digital-coded with a predetermined number of  50  upon
reading said time data from said memory quantized bits by the PCM system, a
compact          means, said auto-playing means (200) reads cassette tape
which can provide 4-track, 2-channel   out first musical data upon elapse
of a time stereo recording, and a rewritable optical disk may
corresponding to said time data [err], and, be used as well.
thereafter, reads out a succeeding series of Reproduction of a piece of
music from a CD   55   musical data sequentially from said memory and
reproduction of auto-play music data can start   means (212) to generate
musical tone signals at the same time in the second embodiment by
associated with individual musical tones to providing the starting-point
access command be-      thereby perform said auto-playing. 19    37
EP 0 406 773 B1                    38 



2. An auto-playing apparatus according to claim       are recorded in said
subarea (302); 1, characterized in that said start signal is      said
control means (201) selects one of said generated by operating a start
switch (202-9).     audio data for plural pieces of music and one of said
auto-play data for plural pieces of mu- 3. An auto-playing apparatus
according to claim 1   5  sic in response to a select signal given prior to
or 2, characterized in that said control means     said start signal, and
outputs a control signal to (201) outputs a control signal to access to a
access to a starting point of said selected starting point of audio data to
be reproduced,     auto-play data to said reproducing means to said
reproducing means (100) before output-     (100); ting said start signal;
and said reproducing   10  said reproducing means (100) accesses said means
(100) starts reproducing audio data          starting point of said
selected auto-play data in from said starting point which has already ac-
response to said control signal to start re- cessed to, in response to said
start signal.       producing said auto-play data from said acces- sed
starting point; 4. An auto-playing apparatus according to anyone   15  said
control means (201) performs control to of the preceding claims,
characterized in that     store said reproduced auto-play data into said
said auto-play data stored in said memory          memory means (212), then
outputs a control means (212) includes musical tone data cor-        signal
to access said starting point of said responding to a specific melody
portion of a       selected audio data to said reproducing means piece of
music; and                        20      (100); and said audio data
recorded on said recording         said reproducing means (100) accesses
said medium (105A) is audio data of said piece of       starting point of
said selected audio data in music including said specific melody portion.
response to said control signal to start re- producing said signal
processor from said 5. An auto-playing apparatus according to anyone   25
starting point which has already been acces- of the preceding claims,
characterized in that     sed, in response to said start signal, while said
audio data for plural pieces of music are re-      auto-playing means (200)
reads out said auto- corded on said recording medium (105A);
play data from said memory means (212) in said control means (201) selects
one of said       response to said start signal to thereby start plural
pieces of music in accordance with a   30   said auto-playing. select
signal applied prior to said start signal, and outputs a control signal to
access a start-  8. An auto-playing apparatus according to claim 6 ing
point of said selected audio data to said      or 7, characterized in that
audio data for at reproducing means (100); and                       least
two channels are recorded in said main said reproducing means (100)
accesses said  35     area of said recording medium in such a way starting
point of said selected audio data in     that audio data excluding a
specific melody response to said control signal and starts re-     part A
of a piece of music is recorded in a first producing said audio data from
said starting       channel and audio data excluding a specific point
thereof which has already been accessed      melody part B of said piece of
music is re- to, in response to said start signal.      40      corded in a
second channel, and at least auto- play data for said melody part A and
auto-play 6. An auto-playing apparatus according to anyone       data for
said melody part B are recorded in of the preceding claims, characterized
in that     said subarea; said recording medium (105A) has a subarea
said control means (201) selects one of said (302) for recording auto-play
data in addition to  45  audio data for two channels and selects auto- a
main area (303, 305) for recording audio         play data corresponding to
said melody part data; and
excluded from said selected audio data, in said control means (201)
controls said repro-      response to a select signal given prior to said
ducing means (100) to reproduce said auto-         start signal, and
outputs a control signal to play data recorded in said subarea (302) and
50  access to a starting point of said selected stores said reproduced
auto-play data into said    auto-play data to said reproducing means memory
means (212).                                (100); said reproducing means
(100) accesses said 7. An auto-playing apparatus according to claim
starting point of said selected auto-play data in 6, characterized in that
audio data for plural  55  response to said control signal to start re-
pieces of music are recorded in said main area     producing said auto-play
data from said acces- (302, 305) of said recording medium (105A)
sed starting point; and auto-play data for plural pieces of music      said
control means (201) performs control to 20    39                EP 0 406
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store said reproduced auto-play data into said    of said recording medium
(105A, 105B) with memory means (212), then outputs a control       the
start of auto-playing of said auto-play data, signal to access said
starting point of said      characterized by further comprising reproduc-
selected audio data to said reproducing means    ing means (100) for
reproducing an audio sig- (100); and                                5
nal corresponding to the audio data recorded said reproducing means (100)
accesses said        on said recording medium (105A, 105B); and starting
point of said selected audio data in     wherein said auto-play data
comprises musical response to said control signal to start re-     tone
data having at least data for designating a producing said signal processor
from  said        pitch of a musical tone and data for designat- starting
point which has already been acces-  10  ing a tone length of said musical
tone as a set sed, in response to said start signal, while said  in
association with each musical tone, and also auto-playing means reads out
said auto-play       includes a play command (703) for reproduc- data from
said memory means (212) in re-         ing audio data recorded on said
recording me- sponse to said start signal to thereby start said  dium
(105B), in association with predetermined auto-playing.
is       musical tone data; and said control means (201) controls said
auto- 9. An auto-playing apparatus according to anyone     playing means to
start auto-playing based on of the preceding claims, characterized in that
said auto-play data in response to a start sig- said recording medium
(105A) is a compact         nal and sends a play control signal to said
disc, and said audio data is recorded in an   20  reproducing means (100)
to start reproducing audio data area (303, 305) in a frame format of   data
from said recording medium (105B) upon said compact disc while said
auto-play data is    detection of reading said play command from recorded
in a subcode area (302).                 said memory means (212). 10. An
auto-playing apparatus according to claim   25  14. An auto-playing
apparatus according to claim 9, characterized in that said auto-play data
is   13, characterized in that said control means recorded in a subcoding
frame constituted of     (201) outputs an access control signal to ac-
subcodes R to W of said subcode area.             cess to a starting point
of audio data to be reproduced, to said reproducing means (100) 11. An
auto-playing apparatus according to claim   30  before outputting said play
control signal there- 10, characterized in that said auto-play data is  to;
and said reproducing means (100) access- recorded as a MIDI message in said
subcoding      es said starting point of said audio data to be frame.
reproduced in response to said access control signal and starts reproducing
said audio data 12. An auto-playing apparatus according to anyone   35
from said starting point, which has already of the preceding claims,
characterized in that    accessed to, in response to said play com- said
auto-playing means (200) generates an        mand. indication signal to
indicate a key position on a keyboard (202-1), corresponding to said musi-
15. An auto-playing apparatus according to claim cal tone signal; and
40       13 or 14, characterized in that said auto-play said control means
(201) controls said auto-      data further has an access command (702) for
playing means to selectively execute an auto-     accessing a starting
point of audio data to be playing function for generating a corresponding
recorded on said recording medium, said ac- musical tone based on said
musical tone sig-      cess command being located at a predeter- nal and a
guide-playing function for indicating   45  mined position before a
location of said play a corresponding key position on said keyboard
command (703); based on said indication signal.                 said
control means (201) outputs an access control signal for accessing to a
starting point 13. An auto-playing apparatus having auto-playing    of
audio data to be reproduced to said re- means (200) for reading auto-play
data from   50  producing means (100) upon detection of read- memory means
and sequentially generating          ing of said access command (702); and
corresponding musical tone signals for auto-      said reproducing means
(100) accesses said playing, and comprising:
starting point of said audio data to be repro- a recording medium (105A,
105B) for storing       duced in response to said access command audio
data;                               55     (702) and starts reproducing
said audio data control means (201) for controlling said auto-   from said
starting point which has already playing means and said reproducing means
been accessed, in response to said play com- (100) to synchronize the start
of reproduction    mand (703). 21    41                EP 0 406 773 B1
42 16. An auto-playing apparatus according to claim   22. An auto-playing
apparatus according to any of 



15, characterized in that plural sets of audio     claims 13 to 21,
characterized in that audio data are recorded on said recording medium
data for plural pieces of music are recorded in (105B); and
a main area of said recording medium (105B) said access command (702)
includes data for   5    and auto-play data for plural pieces of music
indicating a recording position of a starting      are recorded in a
subarea (302); point of any of said plural sets of audio data.    said
control means (201) selects one of said audio data for plural pieces of
music in re- 17. An auto-playing apparatus according to any of      sponse
to a select signal given prior to said claims 13 to 16, characterized in
that said start  10  start signal, and outputs a control signal to signal
is generated by operation of a start        access to a starting point of
said selected switch (202-9).                                    auto-play
data to said reproducing means; said reproducing means (100) accesses said
18. An auto-playing apparatus according to any of      starting point of
said selected auto-play data in claims 13 to 17, characterized in that said
15    response to said control signal to start re- audio data recorded on
said recording medium       producing said auto-play data from said acces-
(105B) corresponds to a specific melody part       sed starting point; and
of a piece of music; and                           said control means
performs control to store said auto-play data stored in said memory
said reproduced auto-play data into said mem- means (212) is auto-play data
excluding said  20   ory means. specific melody part. 23. An auto-playing
apparatus according to any of 19. An auto-playing apparatus according to
any of      claims 13 to 22, characterized in that said claims 13 to 18,
characterized in that plural      recording medium (105B) is a compact
disc, sets of audio data are recorded on said record-  25  and said audio
data is recorded in an audio ing medium (105B);
data area (303, 305) in a frame format of said said control means (201)
selects one of said       compact disc while said auto-play data is re-
plural sets of audio data before outputting said   corded in a subcode area
(302). play control signal to said reproducing means (100), and outputs an
access control signal to  30  24. An auto-playing apparatus according to
claim access a starting point of said selected audio     23, characterized
in that said auto-play data is data to said reproducing means (100); and
said     recorded in a subcoding frame constituted of reproducing means
(100) accesses said start-       subcodes R to W of said subcode area
(302). ing point of said selected audio data in re- sponse to said access
control signal and starts  35  25. An auto-playing apparatus according to
claim reproducing said audio data from said starting     24, characterized
in that said auto-play data is point thereof which has already been
accessed      recorded as a MIDI message in said subcoding to, in response
to said play command (703).        frame. 20. An auto-playing apparatus
according to any of  40  26. An auto-playing apparatus having auto-playing
claims 13 to 19, characterized in that said        means (200) for reading
auto-play data from audio data recorded on said recording medium
memory means and sequentially generating (105B) is audio data of a piece of
music and/or    corresponding musical tone signals for auto- audio data of
a sound effect.                      playing, and comprising: 45      a
recording medium (105A, 105B) for storing 21. An auto-playing apparatus
according to any of      audio data; claims 13 to 20, characterized in that
said        control means (201) for controlling said auto- recording medium
(105B) has a subarea (302)        playing means and said reproducing means
for recording auto-play data in addition to a      (100) to synchronize the
start of reproduction main area (303, 305) for recording audio data;  50
of said recording medium (105A, 105B) with and
the start of auto-playing of said auto-play data; said control means (201)
controls said repro-      characterized by further comprising reproduc-
ducing means (100) to reproduce said auto-         ing means (100) for
reproducing an audio sig- play data recorded in said subarea (302) and
nal corresponding to the audio data recorded stores said reproduced
auto-play data into said  55  on said recording medium(105A, 105B); and
memory means (212).                                wherein said
auto-playing means (200) has wave data memory means (203) for storing wave
data for determining a timbre, and reads 22    43                EP 0 406
773 B1                   44 out said wave data from said wave data mem-
and upon detection of said sampling command ory means (203) based on said
auto-play data     (701), said control means (201) outputs to said 



read out from said memory means (212) to         reproducing means (100)
said play control sig- sequentially generate corresponding musical
nal to access a starting point of audio data to tone signals to thereby
executing auto-playing;   5  be reproduced for data reproduction based on
said auto-play data includes musical tone data    said recording-position
indicating data included having at least data for designating a pitch of a
in said sampling command (701), and performs musical tone and data for
specifying a tone       such a control as to convert wave data, ac- length
of said musical tone as a set in associ-   quired by sampling said audio
data play signal, ation with each musical tone, and includes a   10  in
that recording area of said wave data mem- sampling command (701) located
preceding to       ory means (203) which is specified by said said series
of musical tone data;                timbre number designating data, based
on said said control means (201) controls said auto-     timbre number
designating data included in a playing means (200) in response to a start
play command (703). signal to start reading said auto-play data,  15 sends
a play control signal to said reproducing  29. An auto-playing apparatus
according to any of means (100) to reproduce data from said re-
claims 26 to 28, characterized in that said cording medium  (105B) upon
detection of         recording medium (105B) has a subarea (302) reading
said sampling command (701) from         for recording auto-play data in
addition to a said memory means (212), and performs such   20   main area
(303, 305) for recording audio data; a control as to sample and convert
said audio     and data play signal from said reproducing means      said
control means (201) controls said repro- (100) into wave data, and store
said wave data    ducing means (100) to reproduce said auto- into said wave
data memory means (203).           play data recorded in said subarea and
stores 25      said reproduced auto-play data into said mem- 27. An
auto-playing apparatus according to claim     ory means (212). 26,
characterized in that plural sets of audio data are recorded on said
recording medium    30. An auto-playing apparatus according to any of
(105B);                                           claims 26 to 29,
characterized in that audio said sampling command (701) includes data  30
data is recorded in a main area (303, 305) of for indicating a recording
position of a starting  said recording medium (105B) and auto-play point of
any of said plural sets of audio data;   data for plural pieces of music
are recorded in upon detection of said sampling command           a subarea
(302); (701), said control means (201) outputs to said  said control means
(201) selects one of said reproducing means (100) said play control sig-
35  auto-play data for plural pieces of music in nal to access a starting
point of audio data to  response to a select signal given prior to said be
reproduced for data reproduction based on      start signal, and outputs a
control signal to said recording-position indicating data included  access
to a starting point of said selected in said sampling command (701); and
auto-play data to said reproducing means said reproducing means (100)
accesses said  40   (100); starting point of said audio data to be repro-
said reproducing means (100) accesses said duced in response to said play
control signal    starting point of said selected auto-play data in to
start reproducing said audio data from said    response to said control
signal to start re- starting point.
producing said auto-play data from said acces- 45      sed starting point;
and 28. An auto-playing apparatus according to claim     said control means
(201) performs control to 26 or 27, characterized in that plural sets of
store said reproduced auto-play data into said audio data are recorded on
said recording me-     memory means (212). dium (105B); said wave data
memory means (203) has a   50  31. An auto-playing apparatus according to
claim plurality of recording areas for storing wave     29 or 30,
characterized in that said recording data;
medium (105B) is a compact disc, and said said sampling command (701)
includes data         audio data is recorded in an audio data area for
indicating a recording position of a starting  (303, 305) in a frame format
of said compact point of any of said plural sets of audio data  55  disc
while said auto-play data is recorded in a and timbre number designating
data;               subcode area (302). said auto-play data includes a
timbre number switching command (606) at a given position; 23    45
EP0406773B1                        46 32. An auto-playing apparatus
according to claim      streichen einer Zeit, die den Zeitdaten (b) ent-
31, characterized in that said auto-play data is  spricht, ausliest und
anschliefend eine aufein- 



recorded in a subcoding frame constituted of      anderfolgende Reihe von
Musikdaten sequen- subcodes R to W of said subcode area.             tiell
aus der Speichereinrichtung (212) zur Er- 5      zeugung von mit einzelnen
Musikt6nen ver- 33. An auto-playing apparatus according to claim
kn[pften Musiktonsignalen ausliest, um hier- 32, characterized in that said
auto-play data is  durch das Selbstspielen durchzufUhren. recorded as a
MIDI message in said subcoding frame.
2. Selbstspielendes Ger~t nach Anspruch 1, da- 10      durch
gekennzeichnet, daB das Startsignal PatentansprUche
durch Betatigung eines Startschalters (202-9) erzeugt wird. 1.
Selbstspielendes Gerat mit einer selbstspielen- den Einrichtung (200) zum
Auslesen von        3. Selbstspielendes Gerat nach Anspruch 1 oder
Selbstspieldaten aus einer Speichereinrichtung   i5  2, dadurch
gekennzeichnet, daB die Steuerein- und zum aufeinanderfolgenden Erzeugen
von         richtung (201) ein Steuersignal fOr den Zugriff entsprechenden
Musiktonsignalen zum Selbst-       zu einem Startpunkt von zu
reproduzierenden spielen, das enthalt:
Audiodaten  an  die  Wiedergabeeinrichtung ein Aufzeichnungsmedium  (105A,
105B)          (100) vor der Abgabe des Startsignals abgibt; zum Speichern
von Audiodaten;             20      und daB die Wiedergabeeinrichtung (100)
das eine Steuereinrichtung (201) zum Steuern       Reproduzieren von
Audiodaten von dem Start- der selbstspielenden Einrichtung und der Wie-
punkt, auf den bzw. die bereits zugegriffen dergabeeinrichtung (100) zum
Synchronisieren      wurde, als Reaktion auf des Startsignal be- des
Beginns der Reproduktion des Aufzeich-        ginnt.. nungsmediums (105A,
105B) mit dem Beginn   25 des Selbstspielens der Selbstspieldaten,       4.
Selbstspielendes Gerat nach einem der vorher- dadurch gekennzeichnet,
gehenden Ansprache, dadurch gekennzeich- daB es weiterhin die
Wiedergabeeinrich-        net, daB die in der Speichereinrichtung (212)
tung (100) zum Reproduzieren eines Audiosi-       gespeicherten
Selbstspieldaten Musiktondaten gnals entsprechend den auf dem Aufzeich-  30
enthalten, die einem spezifischen Melodieab- nungsmedium  (105A, 105B)
aufgezeichneten         schnitt eines MusikstOckes entsprechen; und
Audiodaten aufweist,                                  daB die auf dem
Aufzeichnungsmedium wobel die Selbstspieldaten Musiktondaten       (105A)
aufgezeichneten Audiodaten Audioda- enthalten, die zumindest Daten zum
Bezeich-       ten des MusikstUckes einschliellich des spezi- nen einer
Tonh6he eines musikalischen Tons   35   fischen Melodieabschnitts sind. und
Daten zum Bezeichnen einer Tonlange des musikalischen Tons als ein Satz in
Ver-    5. Selbstspielendes Gerat nach einem der vorher- knOpfung mit jedem
Musikton umfassen, und         gehenden AnsprUche, dadurch gekennzeich-
weiterhin Zeitdaten enthalten (IO), die eine Zeit-  net, daB Audiodaten fOr
mehrere MusikstUcke dauer von dem Beginn der Wiedergabe des   4o      auf
dem Aufzeichnungsmedium (105A) aufge- Aufzeichnungsmediums (105A) bis zum
Beginn        zeichnet sind; einer ersten  Tonerzeugung  aufgrund des
daB die Steuereinrichtung (201) eines aus Selbstspielens reprasentieren,
wobei die Zeit-    den mehreren Musiksttcken in Obereinstim- daten (IO) so
angeordnet sind, daB sie Musik-     mung mit einem  Wihisignal, das vor dem
tondaten, die einem ersten Musikton entspre-  45  Startsignal angelegt
wird, auswahIt und ein chen, vorhergehen;
Steuersignal flr den Zugriff zu einem Start- wobei die Steuereinrichtung
(201) die Wie-     punkt der ausgewAhIten Audiodaten an die
dergabeeinrichtung (100) zum Beginnen der         Wiedergabeeinrichtung
(100) abgibt; und Wiedergabe   des   Aufzeichnungsmediums               daB
die Wiedergabeeinrichtung (100) auf (105A) als Reaktion auf ein Startsignal
steuert  5o  den Startpunkt der ausgewahiten Audiodaten und die
selbstspielende Einrichtung (200) zur     als Reaktion auf des Steuersignal
zugreift und sequentiellen Auslesung von Selbstspieldaten      des
Reproduzieren der Audiodaten von deren einschlieBlich der Zeitdaten (IO)
aus der Spei-   Startpunkt, auf den bzw. die bereits zugegriffen
chereinrichtung (212) als Reaktion auf das        wurde, als Reaktion auf
das Startsignal be- Startsignal steuert; und                  65
ginnt. wobei die selbstspielende Einrichtung (200) beim Lesen der Zeitdaten
aus der Spei-   6. Selbstspielendes Gerat nach einem der vorher-
chereinrichtung erste Musikdaten nach Ver-        gehenden AnsprUche,
dadurch gekennzeich- 24                   I         111,11 III1lI I; II
47                EP 0 406 773 B1                    48 net, daB das
Aufzeichnungsmedium (105A) ei-        dieteils A eines Musikstflckes in
einem ersten nen Unterbereich (302) zurn Aufzeichnen von        Kanal
aufgezeichnet werden und Audiodaten 



Selbstspieldaten zusatzlich zu einern Hauptbe-     unter AusschluB eines
bestimmten Melodieteils reich (303, 305) zum Aufzeichnen von Audio-
B des Musikstitckes in einem zweiten Kanal daten enthalt; und
5       aufgazaichnet warden und zumindest Selbst- daB die
Steuereinrichtung (201) die Wie-        spieldaten flr den Melodiateil A
und Selbst- dergabeeinrichtung (100) zurn Reproduzieren        spieldaten
fUr den Melodieteil B in dam Unter- der in dem Unterbereich (302)
aufgezeichneten      bereich aufgezeichnet warden; Selbstspieldaten steuert
und die reproduzierten       daB die Steuereinrichtung (201) eines aus
Selbstspieldaten in der Speichereinrichtung   10   den Audiodaten fUr zwei
Kanala auswAhIt und (212) speichert.
Selbstspieldaten entsprechend dam  Melodie- teil, der von den ausgewihiten
Audiodaten 7. Selbstspielendes Gerat nach Anspruch. 6, da-
ausgenommen ist, als Reaktion auf ein WAhisi- durch gekennzeichnet, daB
Audiodaten fir           gnal, das vor dam Startsignal gogeben wird,
mehrere Musiksticke in dam  Hauptbereich   15      wAhlt und ein
Stauersignal ftr den Zugriff zu (303, 305) des Aufzeichnungsmediums (105A)
einem  Startpunkt der ausgewAhiten Selbst- aufgezeichnet sind und daB
Selbstspieldaten        spieldaten an die Wiedergabeeinrichtung (100) fUr
mehrere Musikstflcke in dam Unterbereich       abgibt; (302) aufgezeichnet
sind;                             daB die Wiedergabeeinrichtung (100) auf
daB die Steuereinrichtung (201) eines der  2o  den Startpunkt der
ausgewghlten Selbstspiel- Audiodaten fUr mehrere MusikstUcke ausw~hIt
daten als Reaktion auf das Steuersignal fUr und eines der Selbstspieldaten
fUr mehrere         don Beginn der Wiedergabe der Selbstspielda-
Musikstlcke als Reaktion auf ein Wlhisignal,      ten ab dam zugegriffenen
Startpunkt zugreift; das vor dam Startsignal gegeben wird, aus-
daB  die  Steuereinrichtung  (201) eine wihit und ein Steuersignal fUr den
Zugriff zu   25  Steuerung zur Speicherung der wiedergegebe- einem
Startpunkt der ausgewAhiten Selbst-         nen Salbstspieldaten in der
Spaicherainrich- spieldaten an die Wiedergabeeinrichtung (100)     tung
(212) durchfUhrt, dann ein Steuersignal abgibt;
flr den Zugriff zu dam Startpunkt der ausge- daB die Wiedergabeeinrichtung
(100) auf        wihlten Audiodaten an die Wiedergabeeinrich- den
Startpunkt der ausgawAhitan Salbstspiel-  30  tung (100) abgibt; und daten
als Reaktion auf das Steuersignal fUr           daB die
Wiedergabeeinrichtung (100) auf den Beginn der Wiedergabe der
Selbstspielda-       den Startpunkt der ausgewAhiten Audiodaten ten ab dam
zugagriffenen Startpunkt zugreift;      als Reaktion auf Stauersignal fUr
den Beginnn daB  die  Steuereinrichtung  (201) eine         der Wiedergabe
des Signalprozessors ab dam Steuerung zur Speicherung der reproduzierten
35  Startpunkt, auf den bereits zugegriffan wurde, Selbstspieldaten in der
Speichereinrichtung        als Reaktion auf das Startsignal zugreift, wah-
(212) durchfUhrt, dann ein Steuersignal ftir den   rend  die
selbstspielende  Einrichtung  die Zugriff zu dam Startpunkt der
ausgewAhiten         Selbstspieldaten aus der Speichereinrichtung
Audiodaten  an  die  Wiedergabeeinrichtung         (212) als Reaktion auf
das Startsignal ausliest, (100) abgibt; und                         40
urn hierdurch das Salbstspielan einzuleiten. daB die Wiedergabeeinrichtung
(100) auf den Startpunkt der ausgewlhiten Audiodaten     9.
Selbstspielendes Gerat nach einem der vorher- als Reaktion auf das
Steuersignal flr den Be-      gehenden Ansprtlche, dadurch gekennzeich-
ginn der Wiedergabe des Signalprozessor ab         net, daB das
Aufzeichnungsmedium  (105A) dam  Startpunkt, auf den bereits zugegriffen
45  eine Kompaktdisk ist und daB die Audiodaten wurde, als Reaktion auf das
Startsignal zug-      in einem Audiodatenbereich (303, 305) in ei- reift,
wahrend die selbstspielende Einrichtung     nern Rahmenformat der
Kompaktdisk aufge- (200) die Selbstspieldaten aus der Speicher-
zeichnet sind, wahrend die Selbstspieldaten in einrichtung (212) als
Reaktion auf das Startsi-    einem Undercodebereich (302) aufgezeichnet
gnal ausliest, um hierdurch das Selbstspielen   so  sind. zu beginnen. 10.
Selbstspielendes Gerat nach Anspruch 9, da- &  Selbstspielende Vorrichtung
nach Anspruch 6         durch gekennzeichnet, daB die Selbstspielda- odar
7, dadurch gekennzeichnet, dm1 Audioda-       ten in einem Untercode-Rahmen
aufgezeichnet ten flr zurnindest zwei Kanila in dam Haupt-  55   warden,
der durch Untercodes R bis W des bereich des Aufzeichnungsmediums in einer
Untercodebereichs gebildet ist. solchen Weise aufgezeichnet sind, daB
Audio- daten unter AusschluB eines bestimmten Melo- 25    49
EP 0 406 773 B1                   50 11. Selbstspielendes Gerdt nach
Anspruch 10, da-     (105B) bei Erfassung des Auslesens des Spiel- durch
gekennzeichnet, daB die Selbstspielda-      befohis aus der
Speichereinrichtung (212) sen- 



ten als eine MIDI-Nachricht in dem Untercode-     det. Rahmen aufgezeichnet
sind. 5   14. Selbstspielendes Gerat nach Anspruch 13, da- 12.
Selbstspielendes Gerlt nach einem der vorher-     durch gekennzeichnet, daB
die Steuereinrich- gehenden Anspr~che, dadurch gakennzeich-          tung
(201) ein Zugriffssteuersignal far den net, daB die selbstspielende
Einrichtung (200)    Zugriff zu einem Startpunkt der zu reproduzie- ein
Anzeigesignal zur Anzeige elner SchlOssel-    renden Audiodaten an die
Wiedergabeeinrich- bzw. Tastenposition auf einer Tastatur (202-1)  tO  tung
(100) vor der Abgabe des Spielsteuersi- entsprechend dem  Musiktonsignal
erzeugt;          gnals an diese abgibt; und und
daB die Wiedergabeeinrichtung (100) auf daB die Steuereinrichtung (201) die
selbst-    den Startpunkt der zu reproduzierenden Audio- spielende
Einrichtung zum selektiven Abarbei-     daten als Reaktion auf das
Zugriffssteuersignal ten einer Selbstspielfunktion fOr die Erzeugung   i5
zugreift und die Wiedergabe der.Audiodaten eines entsprechenden  Musiktons
auf der           ab dem Startpunkt, auf den bereits zugegriffen Grundlage
des Musiktonsignals und einer FMh-      wurde, als Reaktion auf den
Spielbefehl einlei- rungsspielfunktion zum  Anzeigen einer ent-       tet.
sprechenden Tastenposition auf der Tastatur auf der Grundlage des
Anzeigesignals steuert.   20  15. Selbstspielendes Gerat nach Anspruch 13
oder 14, dadurch gekennzeichnet, daB die Selbst- 13. Selbstspielendes Gerlt
mit einer selbstspielen-   spieldaten weiterhin einen Zugriffsbefehl (702)
den Einrichtung (200) zum  Auslesen von           fOr den Zugriff zu einem
Startpunkt der Audio- Selbstspieldaten aus einer Speichereinrichtung
daten, die auf dem Aufzeichnungsmedium auf- und zum aufeinanderfolgenden
Erzeugen von   25    zuzeichnen sind, besitzt, wobei der Zugriffsbe-
entsprechenden  Musiktonsignalen  fOr das         fehl an einer
vorbestimmten Position vor einer Selbstspielen, das enthalt:
Position des Spielbefehis (703) angeordnet ist; ein Aufzeichnungsmedium
(105A, 105B)             daB die Steuereinrichtung (201) ein Zug- zum
Speichern von Audiodaten;                     riffssteuersignal fOr den
Zugriff zu einem Start- eine Steuereinrichtung (201) zum Steuern  30
punkt der Audiodaten, die zu reproduzieren der selbstspielenden Einrichtung
und der Wie-     sind, an die Wiedergabeeinrichtung (100) bei
dergabeeinrichtung (100) zum Synchronisieren      Erfassung des Auslesens
des Zugriffsbefehls des Beginns der Wiedergabe des Aufzeich-          (702)
abgibt; und nungsmediums (105A, 105B) mit dem Beginn              daB die
Wiedergabeeinrichtung (100) auf des Selbstspielens der Selbstspieldaten,
35      den Startpunkt der zu reproduzierenden Audio- dadurch
gekennzeichnet,                        daten als Reaktion auf den
Zugriffsbefehl (702) daB es weiterhin die Wiedergabeeinrich-
zugreift und das Reproduzieren der Audioda- tung (100) zum Reproduzieren
eines Audiosi-       ten ab dem Startpunkt, auf den bzw. die be- gnals
entsprechend den Audiodaten, die auf        reits zugegriffen wurde, als
Reaktion auf den dem Aufzeichnungsmedium (105A, 105B) auf-  4o
Spielbefehl (703) einleitet. gezeichnet sind, enthlit, daB die
Selbstspieldaten Musiktondaten     16. Selbstspielendes Gerat nach Anspruch
15, da- enthalten, die zumindest Daten zum Bezeich-       durch
gekennzeichnet, daB mehrere Satze von nen einer Tonhohe eines Musiktons und
Daten       Audiodaten auf dem  Aufzeichnungsmedium zum Bezeichnen einer
Tonlange des Musik-  45      (105B) aufgezeichnet sind; und tons als ein
Satz in Zuordnung zu jedem Mu-           daB der Zugriffsbefehl (702) Daten
zum sikton besitzen, und weiterhin einen Spielbe-     Anzeigen einer
Aufzeichnungsposition eines fohl (703) zum Reproduzieren von Audiodaten,
Startpunkts von jedem  der mehreren Satze die auf dem Aufzeichnungsmedium
(105B) auf-       von Audiodaten enthilt. gezeichnet sind, in Zuordnung mit
vorbestimm-   5o ten Musiktondaten enthalten; und               17.
Selbstspielendes Gerat nach einem der An- daB die Steuereinrichtung (201)
die selbst-    sprache 13 bis 16, dadurch gekennzeichnet, spielende
Einrichtung zum Beginn des Selbst-      daB das Startsignal durch
Betatigung eines spielens auf der Grundlage der Selbstspielda-
Startschalters (202-9) erzeugt wird. ten als Reaktion auf ein Startsignal
steuert und  5s ein Spielsteuersignal an die Wiedergabeein-    1&
Selbstspielendes Gerat nach einem der An- richtung (100) zum Beginnen der
Wiedergabe        sprache 13 bis 17, dadurch gakennzeichnet, von Daten von
dem  Aufzeichnungsmedium            daB die Audiodaten, die auf dem
Aufzeich- 26 * C   L  M   S*    51                EP 0 406 773 B1
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nem bestimmten Melodieteil eines Musikst~k-       Startsignal gegeben wird,
auswihlt und ein kes entsprechen; und
Steuersignal flr den Zugriff zu einem Start- daB die Selbstspieldaten, die
in der Spei-     punkt der ausgewihiten Selbstspieldaten an chereinrichtung
(212) gespeichert sind, Selbst-   5  die Wiedergabeeinrichtung abgibt;
spieldaten unter AusschluB des bestimmten             daB die
Wiedergabeeinrichtung (100) auf Melodieteils sind.
den Startpunkt der ausgewlhiten Selbstspiel- daten als Reaktion auf das
Steuersignal fUr 19. Selbstspielendes Gerat nach einem der An-         den
Beginn der Wiedergabe der Selbstspielda- sprOche 13 bis 18, dadurch
gekennzeichnet,  10    ten ab dem zugegriffenen Startpunkt zugreift; daB
mehrere Satze von Audiodaten auf dem          und Aufzeichnungsmedium
(105B) aufgezeichnet             daB die Steuereinrichtung eine Steuerung
sind;                                             zur Speicherung der
wiedergegebenen Selbst- daB die Steuereinrichtung (201) einen aus
spieldaten in der Speichereinrichtung durch- den mehreren Slitzen von
Audiodaten vor ei-  15  fMhrt. ner Abgabe des Spielsteuersignals an die
Wie- dergabeeinrichtung (100) auswihlt und ein      23. Selbstspielendes
Gerat nach einem der An- Zugriffssteuersignal flr den Zugriff zu einem
sprUche 13 bis 22, dadurch gekennzeichnet, Startpunkt der ausgewihiten
Audiodaten an die     daB das Aufzeichnungsmedium  (105B) eine
Wiedergabeeinrichtung (100) abgibt; und   20      Kompaktdisk ist und daB
die Audiodaten in daB die Wiedergabeeinrichtung (100) auf        einem
Audiodatenbereich (303, 305) in einem den Startpunkt der ausgewihiten
Audiodaten        Rahmenformat der Kompaktdisk aufgezeichnet als Reaction
auf das Zugriffssteuersignal zug-    sind, wahrend die Selbstspieldaten in
einem reift und die Wiedergabe der Audiodaten ab        Untercodebereich
(302) aufgezeichnet sind. deren Startpunkt auf den bzw. die bereits zu-  25
gegriffen wurde, als Reaktion aut den Spielbe-  24. Selbstspielendes Gerait
nach Anspruch 23, da- fehl (703) einleitet.
durch gekennzeichnet, dalB die Selbstspielda- ten in einem Untercode-Rahmen
aufgezeichnet 20. Selbstspielendes Gerat nach einem der An-         sind,
der durch Untercodes R bis W des Unter- sprflche 13 bis 19, dadurch
gekennzeichnet,  30   codebereichs (302) gebildet ist. daB die auf dem
Aufzeichnungsmedium (105B) aufgezeichneten Audiodaten Audiodaten eines
25. Selbstspielendes Gerait nach Anspruch 24, da- MusikstUckes und/oder
Audiodaten eines Ton-       durch gekennzeichnet, daB die Selbstspielda-
bzw. Gerluscheffekts sind.                        ten als eine
MIDI-Nachricht in dem Untercode- 35      Rahmen aufgezeichnet sind. 21.
Selbstspielendes Gerlt nach einem der An- sprlche 13 bis 20, dadurch
gakennzeichnet,     26. Selbstspielendes Gerat mit einer selbstspielen- daB
das Aufzeichnugnsmedium (105B) einen          den Einnichtung (200) zum
Auslesen von Unterbereich  (302) zum  Aufzeichnen  von
Selbstspieldaten aus einer Speichereinrichtung Selbstspieldaten zusltzlich
zu einem Hauptbe-  40  und zum aufeinanderfolgenden Erzeugen von reich
(303, 305) fUr die Aufzeichnung von Ton-    entsprechenden
Musiktonsignalen  fUr das daten besitzt; und
Selbstspielen, das enthalt: daB die Steuereinrichtung (201) die Wie-
ein Aufzeichnungsmedium  (105A, 105B) dergabeeinrichtung (100) zur
Wiedergabe der       zurn Speichem von Audiodaten; Selbstspieldaten, die in
dem  Unterbereich   45       eine Steuereinrichtung (201) zum Steuern (302)
aufgezeichnet sind, steuert und die wie-    der selbstspielenden
Einrichtung und der Wie- dergegebenen Selbstspieldaten in der Spel-
dergabeeinrichtung (100) zum Synchronisieren chereinrichtung (212)
speichert.                  des Beginns der Reproduktion des Aufzeich-
nungsmediums (105A, 105B) mit dem Beginn 22. Selbstspielendes Genrt nach
einem der An-  50     des Selbstspielens der Selbstspieldaten; sprfche 13
bis 21, dadurch gekennzeichnet,            dadurch gekennzeichnet, daB
Musikdaten flr mehrere Musikstacke in             daB es die
Wiedergabeeinrichtung (100) einem  Hauptbereich des Aufzeichnungsme-
zurn Reproduzieren eines Audiosignals enthilt, diums (105B) aufgezeichnet
sind und Selbst-       das den Audiodaten entspricht, die auf dam
spieldaten fUr mehrere Musikstfcke in einem   55  Aufzeichnungsmedium
(105A, 105B) aufge- Unterbereich (302) aufgezeichnet sind;
zeichnet sind; daB die Steuereinrichtung (201) eines aus         daB die
selbstspielende Einrichtung (200) den Audiodaten fOr mehrere MusikstUcke
als        eine  Wellendaten-Speichereinrichtung  (203) 27
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aufgezeichnet sind; 



stimmung einer Klangfarbe besitzt und die             daB die
Wellendaten-Speichereinrichtung Wellendaten aus der
Wellendaten-Speicherein-      (203) eine Mehrzahl von Aufzeichnungsberei-
richtung (203) auf der Grundlage der Selbst-      chen fUr die Speicherung
von Wellendaten be- spieldaten, die aus der Speichereinrichtung   5
sitzt; (212) ausgelesen werden, ausliest, um aufein-         daB der
Abtastbefehl (701) Daten zum An- anderfolgend entsprechende Musiktonsignale
zeigen  einer Aufzeichnungsposition  elnes zu erzeugen, um hierdurch das
Selbstspielen       Startpunkts von jedern der mehreren Satzen
durchzufahren;                                    von Audiodaten und Daten,
die eine Klangfar- daB die Selbstspieldaten Musiktondaten   70    benzahl
bezeichnen, enthalt; enthalten, die zumindest Daten zum Bezeich-
daB die Selbstspieldaten bei einer gegebe- nen einer Tonh6he eines
Musiktons und Daten       nen Position einen Schaltbefehl (606) fOr die zum
Bestimmen einer TonlInge des Musiktons         Klangfarbenzahl enthalten;
und als ein Satz in Zuordnung zu jedem Musikton           daB die
Steuereinrichtung (201) bei Erfas- besitzen, und einen Abtastbefehl (701)
enthal-  i5  sung des Abtastbefehls (701) das Spielsteuer- ten, der vor der
Reihe von Musiktondaten an-      signal an die Wiedergabeeinrichtung (100)
far geordnet ist;                                     den Zugriff zu einem
Startpunkt der zu repro- daB die Steuereinrichtung (201) die selbst-
duzierenden Audiodaten far eine Datenwieder- spielende Einrichtung (200)
als Reaktion auf      gabe auf den Grundlage der die Aufzeich- ein
Startsignal far den Start des Lesens der  20  nungsposition anzeigenden, in
dem Abtastbe- ,e,    Selbstspieldaten steuert, ein Spielsteuersignal   fehl
(701) enthaltenen Daten abgibt und eine an die Wiedergabeeinrichtung (100)
zum Re-        derartige Steuerung durchfUhrt, daB Wellenda- produzieren
von Daten von dem  Aufzeich-          ten, die durch Abtasten des
Audiodatenspielsi- nungsmedium (105B) bei der Erfassung des          gnals
gewonnen wurden, in demjenigen Auf- Lesens des Abtastbefehls (701) aus der
Spei-  25  zeichnungsbereich der Wellendaten-Speicher- chereinrichtung
(212) sendet und eine derarti-    einrichtung (203), der durch die die
KJangfar- ge Steuerung durchfUhrt, daB das Audiodaten-      benzahl
bezeichnenden Daten bestimmt wur- spielsignal von der Wiedergabeeinrichtung
de, auf der Grundlage der die Klangfarbenzahl (100) abgetastet und in
Wellendaten umgewan-      bzw. KJangfarbennummer bezeichnenden Da- delt
wird, und die Wellendaten in der Wellen-  30  ten, die in einem Spielbefehl
(703) enthalten daten-Speichereinrichtung (203) speichert.        sind,
umgewandelt werden. 27. Selbstspielendes Gerat nach Anspruch 26, da-  29.
Selbstspielendes Gerat nach einem der An- durch gekennzeichnet, daB mehrere
Satze von       sprache 26 bis 28, dadurch gekennzeichnet, Audiodaten auf
dem  Aufzeichnungsmedium   35      daB das Aufzeichnungsmedium (105B) einen
(105B) aufgazeichnet sind;                        Unterbereich  (302) zum
Aufzeichnen  von daB der Abtastbefehl (701) Daten zum An-
Selbstspieldaten zusatzlich zu einem Hauptbe- zeigen  einer
Aufzeichnungsposition  eines        reich (303, 305) fUr die Aufzeichnung
von Au- Startpunkts von jedem  der mehreren Satze         diodaten enthlit;
und von Audiodaten enthalt;                   40          daB die
Steuereinrichtung (201) die Wie- daB die Steuereinrichtung (201) bei Erfas-
dergabeeinrichtung (100) zum Reproduzieren sung des Abtastbefehis (701) das
Spielsteuer-     der Selbstspieldaten, die in dem Unterbereich signal an
die Wiedergabeeinrichtung (100) fUr     aufgezeichnet sind, steuert und die
wiederge- den Zugriff zu einem Startpunkt der Audioda-      gebenen
Selbstspieldaten in der Speicherein- ten, die zu reproduzieren sind,
abgibt, um Da-  45  richtung (212) speichert. ten auf der Grundlage der die
Aufzeichnungs- position anzeigenden Daten, die in dem Ab-     30.
Selbstspielendes Gerat nach einem der An- tastbefehl (701) enthalten sind,
zu reproduzie-   sprUche 26 bis 29, dadurch gekennzeichnet, ren; und
daB Audiodaten in einem Hauptbereich (303, daB die Wiedergabeeinrichtung
(100) auf  5o    305) des Aufzeichnungsmediums (105B) auf- den Startpunkt
der zu reproduzierenden Audio-     gezeichnet sind und Selbstspieldaten
IfUr meh- daten als Reaktion auf das Spielsteuersignal      rere
MusikstUcke in einem Unterbereich (302) fUr den Beginn der Wiedergabe der
Audioda-        aufgezeichnet sind; ten ab dem Startpunkt zugreift.
daB die Steuereinrichtung (201) eines aus 55      den Selbstspieldaten far
mehrere MusikstUcke 28. Selbstspielendes Gerft nach Anspruch 26 oder
als Reaktion auf ein Bildsignal, das vor dem 27, dadurch gakennzeichnet,
daB mehrere Sat-      Startsignal gageben wird, auswAhlt und ein ze von
Audiodaten auf dem Aufzeichnungsme-        Steuersignal fUr den Zugriff zu
einem Start- 28                          I11  111111 11111  111I 11 111111
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donnees destinees a desi- 



die Wiedergabeeinrichtung (100) abgibt;            gner la hauteur d'une
tonalitd musicale et des daB die Wiedergabeeinrichtung (100) auf
donnees destinees a ddsigner une durde de den Startpunkt der ausgewihiten
Selbstspiel-      tonalite musicale, sous forme d'un ensemble daten als
Reaktion auf das Steuersignal flr   5    associe a chaque tonalite
musicale, et com- den Beginn der Wiedergabe der Selbstspielda-
prennent aussi des donnees de duree (la) re- ten ab dem zugegriffenen
Startpunkt zugreift;      presentant le temps compris entre le debut de und
la reproduction du support d'enregistrement daB  die  Steuereinrichtung
(201) eine         (1 05A) et le debut de la creation d'une premie-
Steuerung zur Speicherung der wiedergegebe-  1O    re tonalite par lecture
automatique, les don- nen Selbstspieldaten der Speichereinrichtung
n6es de duree (lO) etant placees avant les (212) durchfUhrt.
donnees de tonalite musicale correspondant & une premiere tonalite
musicale, 31. Selbstspielendes Gernt nach Anspruch 29 oder          le
dispositif de commande (201) comman- 30, dadurch gakennzeichnet, daB das
Auf-  15       de le dispositif de reproduction (100) afin qu'il
zeichnungsmedium  (105B) eine Kompaktdisk          commence & reproduire le
support d'enregis- ist und daB die Audiodaten in elnem Audioda-
trement (105A) a la suite d'un signal de ddbut tenbereich (303, 305) in
einem Rahmenformat        et qu'il commande le dispositif de lecture auto-
der Kompaktdisk aufgezeichnet sind, wfihrend       matique (200) afin qu'il
lise successivement les die Selbstspieldaten in einem  Untercodebe-  20
donnees de lecture automatique comprenant reich (302) aufgezeichnet sind.
les donnees de duree (IO) de la memoire (212) & la suite du signal de
d~but, et 32. Selbstspielendes GerAt nach Anspruch 31, da-          apres
lecture des donndes de durde dans durch gekennzeichnet, daB die
Selbstspielda-       la mdmoire, le dispositif (200) de lecture auto- ten
in einern Untercode-Rahmen aufgezeichnet  26   matique lit les premieres
donndes musicales sind, der durch Untercodes R bis W des Unter-      apres
I'ecoulement d'une duree correspondant codebereichs gebildet ist.
aux donndes de durde (la), puis lit une serie de donn6es musicales
successivement dans la 33. Selbstspielendes Gerit nach Anspruch 32, da-
memoire (212) pour la creation de signaux de durch gekennzeichnet, daB die
Selbstspielda-  so   tonalite musicale associes & des tonalites mu- ten als
eine MIDI-Nachricht in dem Untercode-      sicales individuelles afin que
la lecture automa- Rahmen aufgezeichnet sind.                        tique
soit realisee. Revendlcatlons                                     2.
Appareil de lecture automatique selon la reven- 35      dication 1,
caracterise en ce que le signal de 1. Appareil de lecture automatique ayant
un dis-       debut est cr44 par manoeuvre d'un interrup- positif (200) de
lecture automatique de don-       teur de d6but (202-9). n~es de lecture
automatique dans une memoi- re at de criation selective de signaux corres-
3. Appareil de lecture automatique selon la reven- pondants de tonalite
musicale destin6s a la  4o    dication 1 ou 2, caracterise en ce que le
dispo- lecture automatique, et comprenant en outre:       sitif de commande
(201) transmet un signal de un support d'enregistrement (105A, 105B)
commande donnant acces & un point de debut destind a mdmoriser des donn6es
d'audiofre-        de donnees d'audiofrequences a reproduire quences, et
vers le dispositif de reproduction (100) avant un dispositif (201) de
commande du dispo-  45  de transmettre le signal de ddbut, et le dispo-
sitif de lecture automatique et du dispositif de   sitif de reproduction
(100) commence a repro- reproduction (100) pour la synchronisation du
duire des donndes d'audiofrdquences a partir debut de la reproduction du
support d'enregis-     du point de debut qui a dej& 4t4 atteint, A la
trement (105A, 105B) avec le debut de la          suite du signal de ddbut.
lecture automatique des donnees de lecture  50 automatique, caractdris6 en
ce que:            4. Appareil de lecture automatique selon l'une il
comprend en outre un dispositif (100) de     quelconque des revendications
precedentes, reproduction d'un signal d'audiofrequences         caracterisd
en ce que les donnees de lecture correspondant aux donndes
d'audiofrequences        automatique conservees dans la mdmoire
enregistrdes sur le support d'enregistrement  56   (212) comprennent des
donndes de tonalite (105A, 105B),
musicale correspondant a une partie de melo- les donndes de lecture
automatique corn-       die particuliere d'un morceau de musique, et
prennent des donndes de tonalite musicale             les donnees
d'audiofrequences enregis- 29                    I lj 111111 liii hiLl
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sont des donneos d'audiofrequences du mor-           le dispositif de
reproduction (100) & accbs ceau de musique comprenant la partie de me-
au point de ddbut des donnees selectionnees lodie particulibre.
de lecture automatique a la suite du signal de 5      commando afin que la
reproduction des don- 5. Appareil de lecture automatique selon l'une
ndes de lecture automatique commence a par- quelconque des revendications
prdscdentes,       tir du point de d~but qui a 0te atteint, caracterise en
ce que les donnees d'audiofre-        le dispositif de commande (201)
assure la quences de plusiours morceaux de musique          commande de
memorisation des donndes re- sont enregistrees sur le support d'enregistre-
to  produites de lecture automatique dans la m6- ment (105A),
moire (212), puis transmet un signal de com- le dispositif de commando
(201) s~lection-    mande donnant acces au point de ddbbt des ne l'un de
plusieurs morceaux de musique en       donndes sdlectionndes
d'audiofrdquences au fonction d'un signal de selection applique
dispositif de reproduction (100), et avant le signal de ddbut et transmet
un signal  18   le dispositif de reproduction (100) a accbs de commande
donnant accbs & un point de           au point de debut des dorindes
sdlectionndes debut des dornndes d'audiofrdquences sdlec-
d'audiofrequences en fonction du signal de tionneos au dispositif de
reproduction (100), et  commande de manibre qu'il commence a re- le
dispositif de reproduction (100) a accbs   produire le signal traite depuis
le point de au point de debut des donn~es choisies d'au-  2o  debut qui a
dej& EtE atteint a la suite du signal diofrdquences & la suite du signal de
comman-     de debut, alors que le dispositif de lecture de et commence &
reproduire les donnees           automatique (200) lit les donnoes de
lecture d'audiofrequences a partir du point de debut      automatique dans
la memoire (212) en fonction qui a dqj& ete atteint & la suite du signal de
du signal de debut afin que la lecture automati- debut.
28       quo commence. 6. Appareil de lecture automatique selon l'une    &
Appareil de lecture automatique selon la reven- quelconque des
revendications prdcddentes,        dication 6 ou 7, caracterise en co que
les caractdrise en ce quo le support d'enregistre-    donndes
d'audiofrdquences d'au moins deux ment (105A) a une region auxdliaire (302)
d'en-  3o  canaux sont enregistrdes dans la region princi- registrement des
donnees de lecture automati-     pale du support d'enregistrement de
manibre que en plus d'une region principalo (303, 305)    que les donndes
d'audiofrequences, & l'exclu- d'enregistrement des donndes d'audiofrdquen-
sion d'une partie de mdlodie particuliere A du cos, et
morceau de musique, soient enregistrees dans le dispositif de commande
(201) comman-  35   un premier canal, quo des donnees d'audiofre- do le
dispositif de reproduction (100) afin qu'il  quences, A l'exclusion d'une
partie de mdlodie reproduise les donndes de lecture automatique
particuliere B du morceau de musique, soient enregistrees dans la region
auxiliaire (302) et   enregistrees dans un second canal, et que des
mdmorise les donneos reproduites de lecture       donneos de lecture
automatique de la partie automatique dans la mdmoire (212).       40
de mdlodie A au moins et des donnees de lecture automatique de la partie de
mdlodie B 7. Appareil de lecture automatique selon la reven-   au moins
sont enregistrdes dans la region dication 6, caractdrise en ce quo des
donndes     auxiliaire, d'audiofrdquences de plusieurs morceaux de
le dispositif de commando (201) sdlection- musique sont enregistrees dans
la region prin-  45  ne 'une des donnees d'audiofrequences pour cipale
(302, 305) du support d'enregistrement    les deux canaux et sdlectionne
des donndes (105A) et des donndes de lecture automatique      de lecture
automatique correspondant & la par- de plusieurs morceaux de musique sont
enre-      tie de melodie exclue des donneos selection- gistrdes dans la
region auxiliaire (302),         nees d'audiofrequences, on rdponse & un
si- lo dispositif de commando (201) selection-  80  gnal de selection donne
antdrieurement au si- ne l'une des donneos d'audiofrdquences parmi
gnal de debut, at transmet un signal de com- plusieurs morceaux de musique
et l'une des        mande donnant acces A un point de d~but des donndes de
lecture automatique parmi plu-         donndes sdldctionndes de lecture
automatique sieurs morceaux de musique en fonction d'un       au dispositif
de reproduction (100), signal de selection donne avant le signal de   66
le dispositif de reproduction (100) a acces debut, et transmet un signal de
commando          au point de debut des donndes sdlectionndes donnant accbs
a un point de debut des don-        de lecture automatique & la suite du
signal de nees sdlectionndes de lecture automatique au      commando afln
que la reproduction des don- 30 *C   L  M   S    59                EP 0 406
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puis le point de ddbut qui est atteint,            vier d'aprbs le signal
d'indication. 1e dispositif de commando (201) execute la commando de
m6morisation des donnees re-       13. Appareil de lecture automatique
ayant un dis- produites de lecture automatique dans la me-   5   positif
(200) de lecture automatique destine & moire (212), puis transmot un signal
de corn-     lire les donnees de lecture automatique dans mande destine a
donner acces au point de           une memoire et creant successivement des
d6but des donn6es sdlectionn6es d'audiofr6-        signaux correspondants
de tonalite musicale quences au dispositif de reproduction (100), et
destines & la lecture automatique, et compre- le dispositif do reproduction
(100) atteint le  10  nant: point de debut des donndes s6lectionndos
un support d'enregistrement (105A, 105B) d'audiofrequences & la suite du
signal de com-     destine & memoriser des donn6es d'audiofr6- mando afin
quo la reproduction du signal traite    quences, et commence & partir du
point de debut qui a              un dispositif de commando (201) destine a
d6j& 6et atteint, & la suite du signal de d6but,  16  commander le
dispositif de lecture automati- alors quo le dispositif de lecture
automatique     quo et le dispositif de reproduction (100) afln lit les
donn6es de lecture automatique dans la     qu'll synchroniso le debut de la
reproduction memoire (212) & la suite du signal de debut        du support
d'enregistrement (105A, 105B) afin quo la lecture automatique commence.
avec le ddbut de la lecture automatique des 20      donn6es de lecture
automatique, caract6ris6 9. Appareil de lecture automatique solon l'une
on ce quo: quelconque des revendications precedentes,            il
comprend en outre un dispositif de re- caractdrisa en ce quo le support
d'enregistre-     production (100) destine & reproduire un signal ment
(105A) est un disque & haute densite, et      d'audiofrdquences
correspondant aux donndes les donnees d'audiofr6quences sont enregis-  25
d'audiofrequences enregistrees sur le support trWes dans une r6gion de
donn6es d'audiofrd-       d'enregistrement (105A, 105B), et quences (303,
305) dans un format de sequen-          dans lequel les donnees de lecture
auto- ces du disque a haute densite alors quo les        matique
comprennent des donndes de tonalit6 donnees de lecture automatique sont
enregis-       musicale ayant au moins des donnees desti- trtes dans une
region de code auxiliaire (302).   30  ndes a ddsigner la hauteur d'une
tonalit6 musi- cale et des donn6es destin6os a d6signer une 10. Appareil de
lecture automatique solon la reven-    longueur de tonalite de la tonalit6
musicale, dication 9, caract6rise en ce quo les donn6es      sous forme
d'un ensemble associd a chaque de lecture automatique sont enregistr6es
dans      tonalit6 musicale, et elles comprennent on ou- une s6quence de
codage auxiliaire constituee   35  tre une commando de lecture (703)
destinee a de codes auxiliaires R & W de la region de         la
reproduction de donn6es d'audiofrequences code auxiliaire.
enregistrdes sur le support d'enregistrement (105B) en association avec des
donn6es pr6- 11. Appareil de lecture automatique solon la reven-
determin6es de tonalit6 musicale, at dication 10, caracterise en co quo les
donn6es   40   le dispositif de commande (201) comman- do lecture
automatique sont enregistrdes sous      de le dispositif de lecture
automatique afin forme d'un message MIDI dans la sequence           qu'il
commence la lecture automatique d'apres de codage auxiliaire.
les donndes de lecture automatique a la suite d'un signal de ddbut et
transmette un signal de 12. Appareil de lecture automatique solon l'une
45   commando de lecture au dispositif de repro- quelconque des
revendications pr6cedentes,         duction (100) afin qu'il commence la
reproduc- caract6rise en co quo le dispositif de lecture    tion des
donnees du support d'enregistrement automatique (200) crde un signal
d'indication      (105B) aprbs d6tection de la lecture de la d'une position
de touche sur un clavier (202-      commande de lecture dans la m6moire
(212). 1), correspondant au signal de tonalit6 musica-  5o le, at
14. Appareil de lecture automatique solon la reven- le dispositif de
commando (201) comman-        dication 13, caractdriad en co quo le
dispositif de le dispositif de lecture automatique afin       de commando
(201) transmet, au dispositif de qu'il ex6cute sdlectivement une fonction
de        reproduction (100), un signal de commande lecture automatique
pour la crdation d'une to-  55  d'accbs a un point de debut des donn6es
nalit6 musicale correspondante d'apres le si-      d'audiofrdquences a
reproduire avant la tran- gnal de tonalite musicale, at une fonction de
smission du signal de commando de lecture & lecture de guidage destinee &
indiquer une         celui-ci, et 31 * C   L  M   S    61                EP
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le dispositif de reproduction (100) a acces   donneos de lecture
automatique a I'exclusion au point de debut des donnees d'audiofre-
de la parte de melodie particuliere. quences & reproduire & la suite du
signal de commando d'acces et commence & reproduire     19. Appareil de
lecture automatique solon l'une les donnees d'audiofrequences & partir du
5     quelconque des revendications 13 a 18, carac- point de debut qui a
dej& ete atteint a la suite  terise on ce quo les ensembles de donnees de
la commando de lecture.                        d'audiofrequences sont
enregistrees sur le support d'enregistroment (105B), 15. Appareil de
lecture automatique solon la reven-      le dispositif de commando (201)
selection- dication 13 ou 14, caracteris6 en ce quo les  io  no lun des
ensembles de donndes d'audiofre- donnees de lecture automatique comportent
en      quences avant de transmettre le signal de outre une commande
d'accbs (702) destinee &       commando de lecture au dispositif de repro-
donner acces & un point de debut de donnees       duction (100), et
transmet un signal de com- d'audiofr6quences & enregistrer sur le support
mande d'accbs donnant acces a un point de d'enregistrement, la commande
d'accbs etant  15   debut des donndes s~lectionn~es d'audiofr4- placee en
position preddtermin6e avant l'em-      quences au dispositif de
reproduction (100), et placement de la commando de lecture (703),
le dispositif de reproduction (100) a acces Ie dispositif de commande (201)
transmet,     au point de debut des donnees selectionnees au dispositif de
reproduction (100), un signal    d'audiofrequences a la suite du signal de
com- de commando d'accbs destine a donner acces  20    mando d'acces et
commence & reproduire les a un point de debut de donnees d'audiofre-
donnees d'audiofrequences a partir du point quences qui doivent 8tre
reproduites, aprbs       de debut qui a ddj& dtd atteint, & la suite de la
detection de la lecture de la commando d'ac-      commande de lecture
(703). cOs (702), et le dispositif (100) de reproduction a accbs  25  20.
Appareil de lecture automatique salon l'une au point de debut des donn6es
d'audiofrd-         quelconque des revendications 13 A 19, carac- quences a
reproduire en fonction de la com-       terise en ce quo les donn6es
d'audiofrequen- mande d'acces (702) et commence a reprodul-       cos
enregistrdos sur le support d'enregistre- J       ore les donnees
d'audiofrequences & partir du     ment (105B) sont des donnees
d'audiofrequen- point de debut qui a dej& etM atteint & la suite  3o  ces
d'un morceau de musique etlou des don- de la commando de lecture (703).
ndes d'audiofrequences d'un effet sonore. 16. Appareil de lecture
automatique solon la reven-  21. Appareil de lecture automatique solon 'une
dication 15, caracterise en ce quo plusiours      quelconque des
revendications 13 a 20, carac- ensembles de donndes d'audiofrdquences sont
36   tnrisE en ce quo le support d'enregistrement enregistres sur le
support d'enregistrement      (1105B) a une region auxiliaire (302)
d'enregis- (1 05B), et                                       trement de
donnees de lecture automatique en la commando d'accbs (702) comprend des
plus d'une region principale (303, 305) d'enre- donndes destinees &
indiquer une position         gistrement de donneos d'audiofrequences, et
d'enregistrement d'un point de debut de lun   40     le dispositif de
commando (201) comman- quelconque des ensembles de donndes d'au-         de
le dispositif de reproduction (100) afin qu'il diofrequences.
reproduise les donnees de lecture automatique enregistrees dans la region
auxiliaire (302) et 17. Appareil de lecture automatique solon l'une
memorise les donnees reproduites de lecture quelconque des revendications
13 a 17, carac-  46  automatique dans la mdmoire (212). terise en ce quo le
signal de debut est cr64 par manoeuvre d'un interrupteur de debut      22.
Appareil de lecture automatique solon l'une (202-9).
quelconque des revendications 13 a 21, carac- tnrisE en ce quo les donnees
d'audiofrequen- 1& Appareil de lecture automatique solon l'une  50   ces
destindes & plusieurs morceaux de musi- quelconque des revendications 13 a
17, carac-     quo sont enregistrees dans une region princi- terse en co
quo les donnees d'audiofrequen-       pale du support d'enregistrement
(105B), at ces enregistrees sur le support d'enregistre-     des donndes de
lecture automatique de plu- ment (105B) correspondent & une partie de
siours morceaux de musique sont enregistrdes mdlodie particulibre d'un
morceau de musique,  as  dans une region auxiliaire (302), et
le dispositif de commande (201) selection- les donnees de  lecture
automatique          ne l'une des donnees d'audiofrdquences de conservees
dans la memoire (212) sont des         plusiours morceaux de musique a la
suite d'un 32    63                EP 0 406 773B1                    64
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d~but, et transmet un signal de commando             il comports en outre
un dispositif (100) de donnant acces a un point de debut des don-
reproduction d'un signal d'audiofr6quences ndes selectionnees de lecture
automatique au      correspondant aux donnees d'audiofrequences dispositif
de reproduction,               5       enregistr~es sur le support
d'enregistrement le disposifif de reproduction (100) a acces   (105A,
105B), au point de debut des donn6es s6lectionndes          le dispositif
(200) de lecture automatique a de lecture automatique a la suite du signal
de    une memoire (203) de donnees ondulatoires commande de maniere qu'il
commence la re-         destinee a memoriser des donnees ondulatoi-
production des donn6es de lecture automati-  10  res pour la determination
d'un timbre, et & lire que a partir du point de debut qui a ete atteint,
les donnees ondulatoires de la m6moire (203) at
de donndes ondulatoires on fonction des don- le dispositif de commande
realise la com-     n6es de lecture automatique lues dans la me- mande de
mdmorisation des donnees repro-          moire (212) afin quo des signaux
correspon- duites de lecture automatique dans la m~moi-  16  dants de
tonalite musicale soient cr66s se- re.
quentiellement et assurent l'exdcution de la lecture automatique, 23.
Appareil de lecture automatique selon l'une          les donn6es de lecture
automatique corn- quelconque des revendications 13 & 22, carac-
prennent des donndes de tonalite musicale teris4 en ce quo le support
d'enregistroment  20  ayant au moins des donndes destinies A desi- (105B)
est un disque a haute densit6, et les      gner une hauteur d'une tonalite
musicale et donn6es d'audiofrequences sont enregistrdes       des donnees
destindes a sp6cifier une dur~e dans une zone de donndes d'audiofrbquences
de tonalite musicale, sous forme d'un ensem- (303, 305) en format de
sequences de disque       ble associe & chaque tonalite musicale, et elles
a haute densit6 alors quo les donn6es de   25     comprennent une commande
d'echantillonna- lecture automatique sont enregistrees dans        go (701)
placee avant la serie des donnees de une region de code auxiliaire (302).
tonalite musicale, le dispositif de commande (201) comman- 24. Appareil de
lecture automatique solon la reven-  do le dispositif de lecture
automatique (200) a dication 23, caracteris6 en ce que les donndes  so  la
suite d'un signal de debut afin quo la lecture de lecture automatique sont
enregistrees dans     des donndes de lecture automatique commen- une
sequence de sous-codage constitute de         ce, transmet, au dispositif
de reproduction codes auxiliaires R a W de la region de code      (100), un
signal de commande de lecture afin auxiliaire (302).
quo les donnees du support d'enregistrement 95     (105B) soient lues apres
d6tection de la lecture 25. Appareil de lecture automatique selon la reven-
de la commande d'echantillonnage (701) de ia dication 24, caract~ris6 on ce
que les donnees    memoire (212), et execute une commande qui de lecture
automatique sont enregistrees sous     assure l'echantillonnage et la
conversion du forme d'un message MIDI dans la sequence          signal de
lecture de donnees d'audiofrequen- de sous-codage.
40       ces provenant du dispositif de reproduction (100) en donn6es
ondulatoires, et memorise 26. Appareil de lecture automatique ayant un dis-
les donndes ondulatoires dans la memoire de positif (200) de lecture
automatique destin4 &    donnees ondulatoires (203). lire des donnees de
lecture automatique dans une memoire et creant sequentiellement des  45
27. Appareil de lecture automatique selon la reven- signaux correspondants
de tonalite musicale       dication 26, caracterise en ce que plusieurs
destinds a la lecture automatique, et compre-     ensembles de donnees
d'audiofrequences sont nant:
enregistrds sur le support d'enregistrement un support d'enregistrement
(105A, 105B)      (1 05B), destin6 a mdmoriser les donndes d'audiofre-  50
la  commande  d'6chantillonnage  (701) quences, et
contient des donndes destin~es A indiquer une un dispositif de commando
(201) destine a     position d'enregistrement d'un point de d6but commander
le dispositif de lecture automati-      de l'un quelconque de plusieurs
ensembles de quo et le dispositif de reproduction (100) afin   donnees
d'audiofrequences, quo le debut de la reproduction du support  55
apres ddtection de la commando d'echan- d'enregistrement (105A, 105B) soit
synchroni-    tillonnage (701), le dispositif de commando se sur le debut
de la lecture automatique des     (201) transmet au dispositif de
reproduction donn6es de lecture automatique, caract~ris4       (100), le
signal de commande de lecture afin 33,, ..,, , ||    65                EP 0
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ndes d'audiofrequences a reproduire pour la       de le dispositif de
reproduction (100) afin que reproduction des donnees d'aprbs les donnees
les donnees de lecture automatique enregis- indiquant la position
d'enregistrement conte-    trWes dans la r~gion auxillaire soient reprodul-
nues dans la commando d'echantillonnage   6       tes, et memorise les
donn6es reproduites de (701), et
lecture automatique dans la memoire (212). le dispositif de reproduction
(100) atteint le point de debut des donnees d'audiofrdquences  30. Appareil
de lecture automatique solon l'une a reproduire en fonction du signal de
comman-     quelconque des revendications 26 a 29, carac- do de lecture de
maniere quo la reproduction   10  t~ris4 on ce quo les donnees
d'audiofrequen- des donnees d'audiofrequences commence a          ces sont
enregistrees dans une region princi- partir du point de d~but.
pale (303, 305) du support d'enregistrement (105B) et des donnees de
lecture automatique 2& Appareil de lecture automatique solon la reven-   de
plusieurs morceaux de musique sont enre- dication 26 ou 27, caract~ris4 en
ce quo les  15  gistrees dans une region auxiliaire (302), ensembles de
donn6es d'audiofr6quences sont          le dispositif de commando (201)
selection- enregistrds sur le support d'enregistrement       no une des
donnees de lecture automatique de (1 05B),
plusieurs morceaux de musique en fonction la memoire (203) de donnees
ondulatoires      d'un signal de s6lection donn4 ant~rieurement a plusieurs
regions d'enregistrement destinees  20  au signal de debut, et transmet, au
dispositif a conserver les donndes ondulatoires,             de
reproduction (100), un signal de un signal la  commande  d'echantillonnage
(701)        de commande donnant accbs a un point de comprend des donnees
destinees & indiquer         debut de donnees sdlectionnees de lecture une
position d'enregistrement d'un point de       automatique, debut de l'un
quelconque de plusiours ensem-   25    le dispositif de reproduction (100)
a acces bles de donnees d'audiofr6quences et de don-      au point de debut
des donn6es selectionn6es nres designant un numero de timbre,
de lecture automatique & la suite du signal de les donnees de lecture
automatique com-       commande afin quo la reproduction des don- prennent
une commande (606) de commuta-           nees de lecture automatique
commence & par- tion d'un numero de timbre en position don-  30  tir du
point de d6but qui a 6t% atteint, et n6e, et, apres detection de la
commando              le dispositif de commando (201) effectue
d'6chantillonnage (701), le dispositif de com-    la commando de
mdmorisation des donnees mando (201) transmet au dispositif de repro-
reproduites de lecture automatique dans la duction (100) le signal de
commande afin qu'il    memoire (212). ait acces a un point de debut des
donn6es   35 d'audiofrequences qui doivent etre reproduites  31. Appareil
de lecture automatique solon la reven- pour la reproduction des donrines
d'apres les     dication 29 ou 30, caract~risd en ce quo le donndes
d'indication de position d'enregistre-    support d'enregistroment (105B)
est un disque ment incorpordes dans la commande d'echan-        a haute
densite, et les donnees d'audiofre- tillonnage (701), et execute la
commando pour  40  quences sont enregistrdes dans une region de la
conversion des donnees ondulatoires, obte-     donnees d'audiofrequences
(303, 305) dans un nues par 6chantillonnage du signal de lecture    format
de sequences du disque A haute densi- de donnees d'audiofr6quences, dans la
region      te, alors quo les donnees de lecture automati- d'enregistrement
de la memoire de donnees         quo sont enregistrees dans une r6gion de
ondulatoires (203) qui est specifiee par les  4S  code auxiliaire (302).
donn6es de designation de numero de timbre, d'aprfs les donnees de
designation de numero  32. Appareil de lecture automatique solon la reven-
de timbre incorpor6es & une commande de           dication 31, caract6ris6
on ce quo les donnees lecture (703).                                    de
lecture automatique sont enregistrees dans 50      une sequence de
sous-codage constituee par 29. Appareil de lecture automatique solon l'une
des codes auxiliaires R a W de la rdgion de quelconque des revendications
26 a 28, carac-     code auxiliaire. terise on ce quo le support
d'enregistroment (105B) a une region auxiliaire (302) pour l'enre-  33.
Appareil de lecture automatique solon la reven- gistroment des donnees de
lecture automati-  55   dication 32, caract6ris6 en ce quo les donnees quo
en plus d'une region principalo (303, 305)    de lecture automatique sont
enregistrees sous pour l'enregistrement des donnees d'audiofr4-    forme
d'un message MIDI dans la sequence quences, et
de sous-codage. 34    


