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low cost, each terminal unit can be rendered less expensive. On the other
hand, however, the capa- BACKGROUND OF THE INVENTION:
bility of the IC itself is so low that fine control of the sound volume
cannot be executed in multiple (a) Field of the Invention
5   steps. Furthermore, it is impossible to carry out fine setting of
musical note lengths or to perform The present invention relates to an
apparatus   analysis for repetition of the musical piece. Con- capable of
selecting a desired musical piece or    sequently, some disadvantages are
unavoidable in- song from a data base of a plurality of binary-    cluding
lack of music expressional capability to coded musical pieces or songs and
words thereof,  io  eventually fail in attaining satisfactory music re- and
reproducing the selected musical piece while   production. displaying the
words thereof synchronously with       In another known system realized
practically, such reproduction. The apparatus includes a unit   music is
transmitted through a telephone line and for enabling the user to sing with
a microphone    reproduced by the use of Videotex. However, it is while
watching the words displayed in accordance   15  still impossible by such
system to achieve fine with progression of the reproduced music. And the
control of the sound volume due to the restriction apparatus further
includes a means for download-   relative to the amount of data. In
addition, since the ing the data via a public communication line.
number of simultaneously emittable tones to form a chord is limited to five
or six, any sound composi- (b) Description of the Prior Art
20  tion with a great tonic width is impossible. Besides the above, since
the tones utilizable are merely 15 For enabling a user to enjoy singing a
song     kinds, the lack of expressional capability still re- with a
microphone at home or in an eating house    mains to eventually bring about
inadequacy in em- while watching the words visually represented on a
ploying the above apparatus for business use. display device simultaneously
with the reproduced   25  Meanwhile, there is known a PCM  record- music,
it has been necessary heretofore to prepare  ing/playback system which
converts each musical prerecorded tapes or optical discs and an appara-
piece or song into digital signals of a unitary tus for reproducing them.
amount. According to such system where the musi- In such apparatus, when
the user wants to sing  cal piece or song is analyzed along the time
series, desired songs or some new musical pieces are  30  the digital
amount needs to be displayed so that released, it becomes requisite for him
to succes-  the total amount of the required data becomes sively add
recorded tapes or optical discs to his  extremely huge. Therefore, although
the expres- repertory. However, since there exist a great num-  sional
capability may be sufficient, the amount of ber of known musical pieces or
songs and new       the required data is excessive to consequently ones are
released every month one after another,  35  raise some problems regarding
the storage of mul- the expense amounts to a great value if all of such
tiple musical pieces or songs in a memory unit of a new releases are to be
stored. And there arises    fixed capacity and the data transmission
through a another problem of necessitating a suitable place  public
communication line. to store the recorded tapes and so forth.
Furthermore, with regard to display of words In order to eliminate the
above disadvantages,  40  also, the words encoded in binary notation are
there may be contrived a means of transmitting     transmitted together
with the instrumental music music via a wire broadcasting system and
allowing  data and then are visually represented on a display the listener
to sing in accordance therewith. How-  device such as a cathode-ray tube
(CRT). And it is ever, in such constitution, it is impossible for the
necessary that the display of words be performed receiving side to select a
desired musical piece or  45  synchronously with reproduction of the
musical song at a free time for singing.                   piece or song,
so as to inform the user of the In view of such circumstances, there has
been   present portion of the words by changing the col- developed an
improved system which constitutes a   our of the words already sung or by
indicating such network inclusive of a host computer and sends     portion
with an arrow or the like. However, in the digitized music signals to a
plurality of terminal  50  process of partially erasing the words or
changing apparatus. According to this system, personal com-  the colour
thereof by the use of the aforementioned puters are cmployed as terminal
units, and digital  Videotex, another problem arises that the speed of
signals are transmitted thereto from a data base   replacement is rendered
lower in displacing or stored in the host computer. Then a desired musi-
erasing the words. Therefore it becomes necessary cal piece or song is
analyzed by an incorporated  55  to replace the displayed content on the
entire CRT programmable sound generator composed of an        screen at
each time to eventually fail in maintaining integrated circuit (IC) and is
controlled in the de-  fine synchronism with progress of the music re-
scribed language. Since such IC is producable at   production. 2    



3                EP 0 372 678 B1                    4 US Patent No.
4,124,773 discloses an audio       Fig. 1 is a schematic block diagram of
the reproducing system  having a host computer to       apparatus according
to the invention; which a plurality of remotely located end users are  Fig.
2 schematically shows the format of unitary connected over telephone lines.
The end users       data; have means for selecting desired data from the
5  Fig. 3 is a schematic block diagram of a second host computer and memory
means for storing it at    embodiment of the invention; the end user
location. The transmitted data, which  Fig. 4 shows the relationship among
data is derived from an audio analogue signal is con-    groups; verted to
a digital code for transmission to the    Fig. 5 is a block diagram
principally showing the memory means for subsequent reformatting to the
10    constitution for reproduction of music; analogue form.
Fig. 6 graphically shows the waveform of a According to the present
invention there is      sampling signal; provided a music-reproducing and
words-display-     Fig. 7 is a block diagram principally showing the ing
apparatus (2) connected via a public commu-     constitution of a first
exemplary memory unit; nication line to a host computer (1) having a data
15  Figs. 8 and 9 are flow charts of such memory base of binary-coded music
and words, wherein a     unit; unitary format of said data base is
constituted of  Fig. 10 is a block diagram principally showing composite
music data including binary-coded in-     the constitution of a second
exemplary memory strumental music data, binary-coded words data      unit;
and a data code for retrieval of such data, and   20  Fig. 11 is a flow
chart of the memory unit shown wherein a words erase command is intermixed
with    in Fig. 10; the instrumental music data so as to sequentially
Fig. 12 is a block diagram principally showing erase the words, which are
visually represented on  the constitution of a third exemplary memory the
display device, in accordance with progression  unit; of the reproduced
musical piece or song      25     Fig. 13 is a flow chart of the memory
unit shown said apparatus comprising:                          in Fig. 12;
an interface (21) for transmitting and receiving  Fig. 14 is a block
diagram principally showing data via said public communication line;
the constitution of a first exemplary words dis- means for selecting (3)
desired composite mu-    play device; sic data by designation of the data
code;    so     Figs. 15 and 16 are schematic block diagrams memory means
(4) for storing the composite       of the words display device in Fig. 14;
and music data thus selected;                           Fig. 17 is a block
diagram showing a second means for operating (5) and processing the
exemplary words display device. composite music data; an amplifier (6) for
converting into an analog   35  DESCRIPTION OF THE PREFERRED EMBODI- form
the signal processed by said operating      MENTS: means, and then
amplifying the analog signal thus obtained; and
Hereinafter preferred embodiments of the a display device (17) for visually
representing  present invention will be described with reference the words
thereon.                           40  to the accompanying drawings. The
public communication line is defined here     Fig. 1 Is a schematic block
diagram of the to imply both an analog telephone line and an     apparatus
according to the present invention, ISDN-standard digital line.
wherein a host computer 1 incorporates a data In this specification,
"composite music data"  base composed of a multiplicity of composite mu-
signifies binary-coded data including instrumental  45  sic data formed by
binary-coding instrumental play music play, words and file data;
"instrumental mu-  of musical pieces or songs and adding a data code sic
data" signifies binary-coded data of the in-  to each of them. Denoted by 2
is a terminal ap- strumental music play; and "words data" signifies
paratus of the present invention installed on the binary-coded data of the
words, respectively.     user's side for reproduction of music and display
of Any other objects, features and advantages of  50  words. The terminal
apparatus 2 is in on-line con- the present invention than those mentioned
above  nection to the host computer 1. Although the al- will be more
apparent from the following detailed  lowable number of such terminal
apparatus 2 is description and the accompanying drawings.        naturally
limited in conformity with the capability of the host computer 1, it is
necessary to preset a BRIEF DESCRIPTION OF THE DRAWINGS:           55
sufficiently great number for prospective increase of users in the future.
Meanwhile, the composite The accompanying drawings show preferred
music data stored as the data base may be any embodiments of the present
invention, in which:   desired amount within the storage capacity of the 3
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completely meeting the re-   such waste in the data capacity. Furthermore,
the quirements from all users of the terminal apparatus  data base can be
formed without being restricted 2, at least 300 musical pieces or songs
will be   by the length of any musical piece or song. Since needed.
the time required in the operation means 5 for The terminal apparatus 2
comprises a selector   5   dicision of the signal DL is extremely short,
there means 3 for down-loading desired music data from  never occurs any
interruption of the music during a the data base by inputting the data
code; a mem-  reproduction mode to eventually avoid an impedi- ory means 4
for storing the music data down-      ment to the user. loaded from the
data base via the selector means     Regarding the operation of the
apparatus de- 3; a calculator means 5 for analyzing the stored   10
scribed above, first the user connects the terminal binary music data and
processing such data to     apparatus 2 to the host computer 1 and inputs a
convert the same into analog signal; and an am-   data code, which
corresponds to a desired musical plifier 6 for amplifying the analog
signal. Denoted  piece or song to be reproduced, by manipulating by 7 is a
loudspeaker for outputting the reproduced  the numerical keyboard or the
like in the selector signal as music. The selector means 3 is normally  15
means 3. Then the host computer 1 retrieves the equipped with a ten-key
device for inputting the  input signal and down-loads in the terminal
appara- data numerically.                                tus 2 the music
data designated by the data code. In such constitution, the operation of
converting  The music data is processed by the operation the instrumental
music play into binary music data  means 5 after being once saved in the
memory is performed by previously encoding with another  20  means 4, and
subsequently the reproduced signal purpose of data compression on a virtual
table, and  is out-putted. subsequently the signals thus processed are
stored   Although the description given in connection as the data base. The
memory means 4 is formed    with Fig. 1 is concerned merely with the music
of a RAM, and the operation means 5 is formed of  data alone, it is a
matter of course that if the words a 16-bit or 32-bit microprocessor for
execution of  25  are binary-coded and included in the data base rapid
processing. In the on-line connection between  together with the music data
as will be mentioned the host computer 1 and the terminal apparatus 2,
below, the words can be outputted by incorporating a modem is interposed in
the case of utilizing an  a display device of a CRT or the like in the
analog teleplone line, or an interface such is In-  terminal apparatus 2.
put/Output port is interposed in the case of utilizing   30  Fig. 3 is a
block diagram showing a second a digital line of ISDN system or the like.
embodiment of the apparatus according to the In processing the data by the
host computer 1,  present invention. Now this embodiment will be batch
processing may be possible for each of the  described below with reference
to the diagram of terminal apparatus, but since the uses of such    Fig. 4
which represents the relationship among apparatus are usually concentrated
in a particular  35  data groups. Denoted by 11 is a host computer time
zone, it is preferred that input commands be  equipped with a memory unit
to store a data base processed by the time sharing system so as to
composed of a plurality of composite music data. shorten the wait time of
the users for idle lines.  There are also shown a public communication line
Fig. 2 schematically shows the format of uni-   12 connected to a plurality
of terminal apparatus 13 tary data, wherein CL (clear) is a data portion
for  40  installed on the users' side, and a control means erasing any
unrequired data that remains in the   14 provided on the terminal side and
fed with input memory means 4 at the data call time; DC (data    digital
signals via a modem or an I/O port. The code) denotes a discrimination
code; DL (data     control means consists of a CPU, a memory unit, length)
is a signal to indicate the length of the  an input unit such as a keyboard
and so forth. unitary data; DI (data identification) is a signal to  45
Denoted by 15 is a digital-to-analog (D/A) converter represent the
identification of the data; DM (data  connected to the control means 14.
And its internal music) is a data portion formed by binary-coding
fundamental signal waveform and output level are the instrumental music
play; and DE (data end) is a  controlled by the digital signal processed by
the signal to indicate the end of teh music data. One  control means 14 and
outputted in accordance with unit of the music data includes CL, DC and DL
so  the time series. The signal converted into an ana- added to the
beginning of its format, but since the  log form by the D/A converter 15 is
amplified by individual play time is not fixed, a capacity waste is  the
amplifier 16 and then the reproduced signal is induced if the unitary data
capacity is allocated to  emitted as music from the loudspeaker. Denoted
the longest-time musical piece or song. Therefore,  by 17 is a display unit
which is connected to the in the present invention, the music data is
divided  55  control means 14 and serves to sequentially dis- by
determining a certain capacity (e.g. a maximum  play the words
corresponding to the reproduced packet length of 256 bytes) as one unit,
and the  musical piece or song. divided data are united mutually through DI
to avert 4    



7                 EP 0 372 678 B1                   8 As regards the means
for reproducing a de-    (a) Sound emission start command sired musical
piece or song by the apparatus men- tioned, first the user manipulates the
keyboard of   The start of sound emission is designated by 4 the control
means 14 to designate the data code   higher-order bits out of a
predetermined unitary (normally discriminated by numerical value) added   5
byte, and the staff line on the musical score for the to the corresponding
musical piece or song. Then  melody is designated by the 4 lower-order
bits, a command is transmitted via the public commu-    and then the scale
of the tones and the strength of nication line 12 to the host computer 11,
and the  the sound to be emitted are also designated. The required music
data is down-loaded in the terminal  scale covers a compass of 10 and half
octaves and apparatus 13 so that, after the processing by the   io  is
designated in a range of 0 to 127 tones by control means 14, the music is
reproduced and     sequentially changing the numerical values per half
emitted from the loudspeaker while the words rel-  tone. In this
embodiment, a tone C is set as a value evant to such musical piece or song
are visually  of 60. represented on the display device 17. As shown in Fig.
4, the composite music data  15  (b) Sound emission stop command consists
of three groups, i.e. file header, words data and instrumental music data.
Each file header   The stop of sound emission is designated by 4 is given
by a serial song array number which      higher-order bits out of a
predetermined unitary functions as a data code with allocation of a 32-
byte, and the staff line on the musical score is byte storage capacity for
the total data amount,  20  designated by 4 lower-order bits. In succession
to input data, time and so forth. Meanwhile, there is  the sound emission
stop command, the above- allocated to the words data a maximum storage
described scale is designated. capacity of 8 kilobytes for the title, lyric
writer, music composer, end code and variable-length     (2) Time data
words.                                       25 To the instrumental music
data, there is al-      The time data serves to designate the duration
located a maximum storage capacity of 54 to 85    and the pause time of the
individual data, and it is kilobytes for musical note data, time data,
expres-  composed of a reference mark command and a sion control data and
progression control data.   lapse time command. Each musical piece or song
is converted into a   30 data base in the sequence of a file header
(includ-  (a) Reference mark command ing data code), words data and
instrumental music data.                                                The
reference mark command has a function of As for the format of the
instrumental music    a bar on the musical score and serves as a parti-
data, the present inventor has so contrived that, in  35  tion sign. In
this embodiment, the sound emission the case of a musical instrument with a
keyboard  of each musical note may be calculated by regard- for example,
the play data are derived from the  ing the reference mark as a start point
or from the operations of pounding or releasing the keys by a  beginning of
the musical piece or song. However, if player, stepping or releasing the
pedal for musical  the calculation is executed from the reference effects,
or on-off action of the switch to designate a   40  mark, accurate
instrumental play of the music can desired tone. And such operations are
analyzed as  be attained even in case the musical piece or song
quantitative numerical values and converted into  is reproduced from any
other position than the digital signals, whereby objective digital data are
beginning thereof. obtained. The details of such digital data will be
described below.                             45  (b) Lapse time command (1)
Musical note data                                The lapse time command
executes calculation of the lapse time from the reference mark or from The
musical note data is composed of con-     the start of the musical piece or
song, and its basic verted digital values representing which of the keys
so  unitary length is set to 10.42 msec. In case the is pounded or released
and the force or degree of  instrumental play proceeds in such basic
unitary such pounding. The data consists of a sound emis-  length, 120
tempos are maintained per minute, but sion start command and a sound
emission stop      the tempo is variable by changing the basic unitary
command.                                         length. 55    9
EP 0 372 678 B1                       10 (3) Expression control data
(e) Fine change command The expression control data is used as an
This command has a function of gradually in- addition to the musical note
data for achieving   creasing or decreasing the frequency to the staff
urther faithful expression of the music reproduction   5   line being
reproduced, and is used in the case of 



with respect to the natural sound by, in a musical  exhibiting, for
example, the choking effect of a instrument, stepping the pedal or pounding
the    guitar or the like. It is possible in each case to keyboard and then
applying modulation such as     achieve a change of one octave. vibrato.
The expression control data comprises a modulation command, an operational
factor com-   to  (f) Words erase command mand, a tone command, a staff
line modulation command, a fine change command and a words           In
this embodiment, the words of each song or erase command. The expression
control data is     musical piece are visually represented on a display
also adapted for designation of each staff line on  device in accordance
with reproduction of the the musical score.                           is
musical piece. Since visual representation of the words already sung is no
further necessary, it is (a) Modulation command
preferred that such words be erased from the screen of the display device
to simplify the visual This command is used for applying vibrato to a
representation as well as to facilitate the singing. desired scale per
staff line through frequency mod-  20  Therefore, this erase command serves
to designate ulation. The degree of such modulation can be     the amount
of the words to be erased. If the designated by a numerical input
number of the words to be erased is properly designated in the data, the
words are sequentially (b) Operational factor command
erased in accordance with the progression of the 25  music reproduction.
The operational factor denotes an individual tone or a reproduction level
per staff line, and the  (3) Progression control data on-off action or the
level setting can be designated and changed regardless of whether it is
anterior or  This data serves to determine the progression posterior to the
start of reproduction. The above  30  of the musical piece reproduction,
including the consists of a command for setting the kind of the
progression tempo in accordance with the music operational factor and
another command for des-   reproduction, the portion of the musical piece
to be ignating the level. The kinds of operational factors  repeated and
the number of such repetition, and include a portamento indicative of the
gliding   the end portion thereof. This control data consists movement time
to a different tone, a main volume   35  of a label command, a repeat
command, a con- indicative of the entire output level, a volume indi-
ditional repeat command, a time pattern command, cative of the output level
in each staff line, a stereo  a tempo command and an end command. balance
indicative of the left-right output balance, a reverb indicative of the
reverberation effect level,  (a) Label command and functions of a damper
pedal and a sostenuto  40 pedal for emphasizing the acoustic effects.
This command indicates the beginning of rep- etition such as segno
accompanied with a label (c) Tone command
number. The tone command is used for giving numeri-  45  (b) Repeat command
cal values to preset reference waveforms and des- ignating them for
individual staff lines. The com-   A command for indicating the end of
repetition mands correspond respectively to the standard     and
designating the label for return and the number waveforms of various
string, wind and keyboard    of required repetitions, thereby setting the
label musical instruments.                         50  number and the
number of repetitions. (d) Staff-line modulation command                (c)
Conditional repeat command This command applies modulation to the en-
A command for designating shift to another tirety of the designated staff
line through frequency   55  specified label after completion of the
operation by modulation. The degree of such modulation can be  the repeat
command. On the musical score, this designated by a numerical value.
command corresponds to a parenthesis.    11                EP 0 372 678 B1
12 (d) Time pattern command                          clock pulses of a
predetermined frequency used to drive the CPU 22 while being utilized as a
basis of A command executed at the beginning or any     the musical tempo
or as a reference to determine mid portion of the instrumental music data
to deter-  the scale. The clock generator 25 is not limited to mine the
kind and the number of musical notes   5   such internal type alone, and
any external clock constituting one bar. This command designates     means
may be employed as well. Further shown both the numerators and the
denominators of the   are a volume D/A converter 26 for converting into
musical notes individually, thereby determining the  an analog amount the
digital amount of each sound rhythm of the whole musical piece or song.
designated in the music data processed by the 10  CPU 22. And two of such
converters are installed 



(e) Tempo command                                for stereophonic
reproduction. The voltages output- ted from the D/A converters 26 are
applied to This command is concerned with the afore-      voltage control
amplifiers 27 respectively. Denoted mentioned lapse time command, and
serves to       by 28 is a scale control frequency divider for determine
the tempo of the musical piece or song   15  demultiplying the frequency of
the clock pulses by designating the number of counts per basic     obtained
from the clock generator 25, thereby pro- unitary length of the lapse time.
Therefore, the  ducing a desired frequency which corresponds to tempo
becomes slower in accordance with in-       the designated scale in the
music data. The fre- crease of the numerical value.
quency divider 28 is driven by the data inputted 20  thereto from the
internal interface 23. There are (f) End command
further shown waveform memories 29 for storing digital data obtained by
sampling, analyzing and A command for indicating the end of reproduc-
digitizing the characteristic analog waveforms of tion of one musical piece
or song. The end is    individual string or wind musical instruments. Each
represented by previously inputting a specific nu-  25  of the waveform
memories 29 stores the sampling merical value.
waveform of a specific musical instrument individ- As for decision of the
standard lapse time and  ually, and a plurality of such memories are
existent the scale, calculations are executed on the basis of  in mutually
equivalent relationship. When a control the clock frequency obtained from
the CPU in the  signal is fed from the CPU 22 via the internal control
means 14.                            30  interface 23, the data
corresponding thereto is out- In this embodiment, the sound volume data is
putted to the waveform D/A converter 30. The divided into 127 steps, and
the number of simulta-  signal converted into an analog form in this stage
is neously emissible sounds is set to at least 32 while  then fed to the
voltage control amplifier 27, where the number of tones is set to be
greater than 127  the analog signal is combined with another analog for
realizing the desired expression of the various  35  signal previously
outputted from the volume D/A effective sounds mentioned above. As for the
basic  converter 26, and the resultant signal reproduced unitary time of
musical notes, the length is set to  via the amplifier 32 is emitted as
music from the 10.24 msec and its integral multiple is utilized.
loudspeaker. Denoted by 31 is a reverberator in- The individual commands
are designated by      stalled when necessary and serving to add the
specified numerical values, respectively. Any of  40  reverberation effect
in accordance with the dimen- such numerical values is not restricted to a
single  sions of a room for music reproduction or with the one alone, and
it is a matter of course that the  physical properties of its wall
surfaces. amounts of data can be reduced by omitting some      Now the
operation of the output unit will be specified commands depending on the
storage ca-   described below. The music data in the form of pacity of the
host computer 11 or that of each   45  digital signal received by the
interface 21 is com- terminal apparatus 13.
posed of 8 bits and is transmitted to the main Fig. 5. is a block diagram
showing an exam-    memory 24 via two buses. In this stage of the plary
constitution contrived principally for reproduc-  operation, the CPU 22 is
held in its standby state tion of music in digital communication. There are
until the music data is transmitted thereto. Subse- included an interface
21 such as an I/O port; a CPU   so  quently the CPU 22 reads out the music
data byte 22 for computing and processing the input data    by byte from
the main memory 24. The music data received from the interface 21 and
functioning to  thus read out is formed in accordance with the control each
of the means connected mutually via  pulses from the clock generator 25
when it is the two or multiple buses; an internal interface 23 for  time
supervisory data. In the case of any other data matching the CPU 22 to each
of the means in the   55  relative to the start or stop of musical-note
sound following stages; a main memory 24 for temporarily  emission or the
signal strength thereof, the data is storing the data transferred thereto;
a clock gener-  converted into an analog form by the volume D/A ator 25
incorporated in the CPU 22 and generating  converter 26. Meanwhile, in the
case of scale data, 7    13                EP 0 372 678 B1
14 it is inputted to the scale control frequency divider  music data in the
host computer 41 prior to transfer 28, which then generates a signal of the
demul-   of such data to the main memory 48. In the auxil- tiplied
frequency determined in conformity with the  iary memory 49, there is
ensured a storage capac- clock pulses. If the received data is composed of
ity of about 300 musical pieces or songs. Further the signal for
determining the tone, the specific   5   shown is a reproducing means 50
for converting sampling waveform stored in the memory 29 is fed  the
digital music data into an analog form and to the waveform D/A converter
30, and the analog  reproducing the analog signal as instrumental mu-
signal obtained therefrom is outputted to the volt-  sic. The means 50
comprises three circuits of a age control amplifier 27. Then, as mentioned
synthesizer 51, an amplifier 52 and a loudspeaker above, the amplifier 27
combines the analog   io  53. 



amount of the D/A converter 26 with the analog       The apparatus of the
present invention per- signal of the D/A converter 30, thereby forming a
forms its operation in accordance with the proce- resultant analog signal
to be reproduced.         dure shown in the flow chart of Fig. 8. When a
Fig. 6 graphically shows the analog unitary   numerical value representing
a data code is input- sampling waveform stored in the memory 29. Such   15
ted [block 81] by manipulating the keyboard 45, waveform comprises an
initial portion A and a     the music data stored in the auxiliary memory
49 is repetitive portion B. That is, the waveform of each  retrieved [block
62] by the processing circuit 48. kind of musical instruments can broadly
be clas-  Then a decision is made [block 63] as to whether sified into two
characteristic forms. In the case of a  the selected music data is existent
in the stored piano, for example, one peculiar waveform is de-  20  content
of the auxiliary memory 49. If the result of rived from an impact sound
emitted by a piano     such decision is affirmative (yes), the music data
is wire and a hammer as a result of pounding a key,  loaded [block 67] in
the main memory 49 and is and another is an attenuated sound waveform of
reproduced by the means 50, so that the played the piano wire. The impact
sound has a momentary  instrumental music is outputted from the loud-
waveform like an initial noise, while the attenuated   25  speaker 53.
Since the music data stored as the sound has a continuous sine waveform.
Therefore,  data base in the host computer 41 is previously the piano tone
can be reproduced by employment    encoded by the synthesizer,
high-fidelity reproduc- of proper means for sampling the initial impact
tion of the music can be attained by the use of sound waveform A and merely
one unitary portion   another synthesizer 51 which has a decoding func- of
the subsequent attenuated repetitive waveform   30  tion to the contrary.
If the selected music data is B, and then combining the two waveforms with
not existent in the stored content of the auxiliary each other at the
output time to gradually decrease  memory 49 and the result of the decision
in block the respective waveform. Consequently, it becomes  63 of Fig. 8 is
negative (no), a request for transmis- possible to reduce the required
storage capacity of  sion of such music data is sent [block 54] from the
the waveform  memory 29 to a relatively small  35  processing circuit 48 to
the host computer 41 via value.
the public communication line 42. The music data Fig. 7 is a block diagram
showing principally  transmitted [block 65] to the apparatus in response
the constitution of the memory unit, wherein there  to the above request is
saved [block 66] first in the are included a host computer 41 having a data
auxiliary memory 49 and, after being stored there- base to store composite
music data, and a public  40  in, the music data is loaded [block 67] in
the main communication line 42 for connecting terminal ap-  memory 48 via
the processing circuit 46 and then paratus to the host computer 41 via a
modem 43    is reproduced [block 68]. In Fig. 8, the branch A and an
interface 44. Also shown are a keyboard 45  represents the operation
performed when no mar- serving as a selector means to select the desired
gin is left in the storage capacity of the auxiliary music data for
reproduction by inputting a numeri-  45  memory 49. In such a case, the
operation proceeds cal value; a processing circuit 46 for controlling the
as shown in another flow chart of Fig. 9. First, a following-stage circuits
such as memory means by  decision is made [block 71] as to whether any
feeding signals to the host computer 41 for selec-  margin capacity is left
or not in the auxiliary mem- tion of the music data; and memory means 47
ory 49, and if the result of such decision is nega- consisting of a main
memory 48 and an auxiliary  so  tive [block 72], the music data reproduced
least memory 49 for storage of the music data. In the   frequently in the
past is erased [block 73] from the memory means 47, the main memory 48 has
a         entire music data stored therein to consequently function of
storing merely the music data being   provide a margin in the capacity, and
then the reproduced. Meanwhile, the auxiliary memory 49    requested data
is saved. When the result of the has a function of designating a plurality
of music  55  above decision is affirmative (yes) to indicate the data for
frequent reproduction and previously     existence of a storage margin, the
data is saved down-loading such data from the host computer 41,  directly
in the auxiliary memory 49. Consequently, or a function of down-loading and
storing surplus  it is necessary for the individual composite music 8    15
EP 0 372 678 B1                  16 data to include the past reproduction
frequency in  connected to a public communication line 93 addition to the
data code. As for control of the  through the CPU 83 and teh interface 92.
auxiliary memory 49, the past reproduction fre-      In the operation
procedure of the memory unit, quency is retrieved, besides the above
operation,  as shown in Fig. 11, first the data code or the like per
predetermined period counted by an internal   5   is inputted [block 101]
from the input unit 84. Then timer, and any music data not used so
frequently  the CPU 83 functions to actuate the CD-ROM disc as to reach a
preset number of loading times is  drive mechanism 82 [block 102]. In case
the input erased so that the entire music data stored in the  data is
existent in the stored content, the resuly of auxiliary memory 49 can be
always maintained     a decision becomes affirmative (yes), so that the
satisfactory and adequate.                   10  composite music data
including the data code ad- 



Fig. 10 is a block diagram of a second embodi-  ded thereto is obtained
from the CD-ROM disc 81 ment of the memory unit with a laser disc em-
and then is loaded [block 106] in the RAM incor- ployed in the terminal
apparatus of the invention,  porated in the CPU 83. Out of such composite
and Fig. 11 is a flow chart showing the operation  music data, the words
data is visually represented procedure in the terminal apparatus. Since the
use  15  on the display device 85, and the instrumental of a public
communication line becomes expensive  music data is fed to the synthesizer
88 while being in case the data base is dependent entirely on the
sequentially processed by the sequencer 87. And host computer, this
embodiment is so contrived   after conversion into an analog form, the
resultant that any music pieces or songs requested fre-    signal is
amplified by the amplifier 89 and then is quently are stored on the
terminal apparatus side,  20  emitted as reproduced music from the
loudspeaker and the music data are loaded therefrom to curtail  90.
Meanwhile, if the data designated by the nu- the expenditure of using the
communication line.  merical value from the input unit 84 is not existent
The term "optical disc" is not limited to a non-  in the CD-ROM disc 81,
the result of teh decision writable CD-ROM  alone, and includes a reada-
becomes negative (no), so that the CPU 83 imme- ble/writable CD-RAM and
further an optical disc of  25  diately requests transmission of the
desired music another type that permits additional storage merely  data to
the host computer 91 via the public com- once.Denoted by 81 is a CD-ROM
disc having a     munication line [block 104]. And the music data diameter
of 12 cm and a storage capacity of 500  transmitted [block 105] to the
terminal apparatus is megabytes. Each musical piece or song is digitized
further transferred to the block 106 mentioned by the aforementioned method
to form instrumental  30  above. music data while the words of each song
are          The music data is designated by the data code encoded
similarly to form words data. Furthermore,  or by inputting a key word
representative of the key words representing the title, singer, composer,
title of the song or the like and retrieving the same lyric writer and so
forth of each song are added  from the stored data. In the latter case, the
music thereto with retrieval data having a data code,  35  data retrieval
function can be further enhanced by thereby forming composite music data of
83       an improved system which once displays a plural- kilobytes per
song. And the disc is capable of   ity of file data such as singers' names
or compos- storing such composite music data corresponding  ers' names on
the display device 85 and then to a maximum of about 6000 musical pieces or
selecting the desired one therefrom. songs. Also shown are a CD- ROM drive
mecha-  40     As for the memory unit, the constitution can be nism 82; a
CPU 83 connected to the CD-ROM        modified by equipping the terminal
apparatus with drive mechanism 82 and having a function of con-  a main
memory and an auxiliary memory. Figs. 12 trolling the same and loading one
or more retrieved  and 13 show a third embodiment having such music data in
the RAM; an input unit 84 (normally  modified constitution. In the diagram,
a ROM board with a ten-key device or the like) for inputting the  45  111
is provided with a plurality of additional semi- identification code or
retrieval data for the desired  conductor ROMs having a capacity to store
music music; a display device 85 for visually displaying  data of 2000
songs each composed of 85 kilobytes the words data and so forth out of the
composite  on the average. Denoted by 112 is a semiconduc- music data; and
a reproducing unit 86. The in-   tor RAM adapted for writing and reading
music strumental music data out of the composite music  so  data of about
30 songs and backed up by a battery data loaded from the CD-ROM disc 81
into the     113 so that the data are not erased despite turn-off CPU 83 by
a sequencer 87 is fed to a synthesizer  or interruption of the power
supply. Both the ROMs 88, whose output analog signal is amplified by an
and RAMs employed here may be known products amplifier 89 and then is
reproduced as music by  and are additionally installed to attain desired
means of a loudspeaker 90. Denoted by 91 is a   55  capacities. There are
also shown a CPU 114 for host computer where any new song and so forth
controlling the ROM board 111 and the RAM 112; a not yet stored in the
CD-ROM disc 81 are added to  host computer 115 for auxiliarily utilizing
the data renew the data base. The host computer 91 is     base which is
composed of the music data not 9    17                EP 0 372 678 B1
18 stored in the ROM board 111 or the music data    data and the words
data. Also shown are a first requested least frequently; a digital or
analog pub-  video memory (VRAM) 153 having a storage ca- lic communication
line 116 for connecting the host  pacity for the words data of a single
song out of computer 115 to terminal apparatus; an input unit  the entire
data transmitted thereto; and a second 117 for receiving a data code and so
forth for   5   video memory (VRAM) 154 having the same stor- retrieval of
desired music data to be reproduced; a  age capacity as that of the first
VRAM 153 and display device 118 for visually representing the  serving to
store the position of a window for se- words data with characters out of
the composite  quential display of preset unitary words data. In this music
data; and a reproducing unit 119 for output-  embodiment, the words data is
composed of a ting the instrumental music data, which is included  10
maximum of 8 kilobytes or so. Since each of the 



in the composite music data fed to the CPU 114, to  VRAMs 153 and 154 needs
to have a sufficient a sound source 121 such as a synthesizer, via a
storage capacity for displaying one complete im- sequencer 120, then
amplifying the output analog  age on the screen, a capacity of more than
256 signal of the sound source 121 by an amplifier 122  kilobytes is
prepared. In the words data, a line feed and emitting the reproduced music
from a loud-  15  code is included at each of predetermined posi- speaker
123.                                     tions for display of words. Also
shown are an The operation of the above apparatus will now  instrumental
music memory 155 for storing the be described below with reference to a
flow chart  instrumental music data out of the composite mu- of Fig. 13.
First, when the data code for a request  sic data; and an interface 156 for
outputting to the song is fed [block 131] from the input unit 117, the   20
CPU 152 a color change signal included in the CPU 114 retrieves [blocks 132
and 133] the stor-  digital signal obtained from the instrumental music age
contents of the ROM board 111. And if the    memory 155. The color change
signal serves to result of a decision is affirmative (yes) to imply that
shift the window position forward while properly the designated data code
is found in such stored  changing the colors of both the words and the
contents, the entirety of the composite music data  25  background. Further
shown is a video processor is read out and processed by the CPU 124, and
157 having a function of converting the digital sig- then its output is fed
[block 133] to the sequencer  nal into video signal after the storage data
in the 120 to execute both display of the words [block  first and second
VRAMs 153, 154 are computed 139] and reproduction of the instrumental music
and processed by the CPU 152. Denoted by 158 is [block 140]. Meanwhile,
when the result of the  30  a display device consisting of a CRT or liquid
decision in block 133 is negative (no), the stored  crystal panel and
serving to display the entire content of the RAM 112 is retrieved. And if
the  words while following up the position thereof rela- designated data
code is found therein, the opera-  tive to the song being reproduced and
changing tion proceeds to block 138 in the same manner as  the colors of
both the words and the background. the above. If the result of another
decision is nega-  35  Referring now to Fig. 15, a description will be tive
(no) in block 134 also, the data base of the  given with regard to the data
processing in the host computer 115 is retrieved [block 135], and the
above constitution. First the composite music data composite music data
with the designated data    transferred from the external data base via the
I/O code is transmitted [block 136] to the terminal  port 151 is so
processed that the words data is apparatus. Subsequently the music data is
once  40  stored in the first VRAM 153 while the instrumental saved [block
137] in the RAM 112, and then the   music data is stored in the music
memory 155. operation proceeds to block 138 to execute both  Subsequently
the apparatus performs its operation display of the words and reproduction
of the in-  in accordance with the respective storage contents. strumental
music.                                The CPU 152 analyzes the instrumental
music data Figs. 14 through 16 show an exemplary em-  45  and converts the
same into a music signal while bodiment for visually representing the words
on the  taking out the words data from the first VRAM 153 display device,
wherein connection to the external  and visually representing the words on
the display host computer is executed through digital commu-  device 158
via the video processor 157. The color nication. In the diagrams, there are
included an I/O  change signal included in the data obtained from port 151
for inputting an external digital signal to  50  the instrumental music
memory 155 is fed to the the apparatus, and a CPU 152 for computing and
CPU 152 via the interface 156, whereby the win- processing the external
data received. The CPU   dow position stored in the second VRAM 154 is 152
processes both the instrumental music data   shifted forward. When
necessary, the signal for and the words data simultaneously. A single CPU
changing the background color of the display de- may be employed for common
use as in this  55  vice 158 is outputted to the video processor 157,
embodiment, or separate CPUs may be employed     and the content thereof is
combined with the con- and driven synchronously with each other via a bus
tent of the first VRAM 153, so that the combined for individually
processing the instrumental music  data is visually represented on the
display device 10    19                EP 0 372 678 B1                   20
158. In this case, if the character color and the  next stage separately
from the instrumental music background color in the window are so
designated  data; a pattern ROM 175 having data of a regis- as to become
the same, the words already sung    tered pattern inclusive of characters,
symbols and are sequentially erased on the screen of the dis-  so forth; a
color table 176 having data to designate play device 158. If the
designation is so executed   5   a plurality of colors; a character
controller 177 for as to change the background color at each clause
visually representing the entire words data, which or phase, the visual
effect is rendered more con-  is stored in a VRAM 178, on an undermentioned
spicuous. In Fig. 15, there are shown storage con-  display device 181
while controlling progression of tent 159 of the first VRAM 153; storage
content 160  the words and change of the background color in of the second
VRAM 154; combined content 161  10  accordance with the signal obtained
from the se- 



visually represented on the display device; and a  quencer 174; a character
generator 179 for reading window 162 illustrated conceptionally. The color
out the character data from the pattern ROM 175 change signals may be
intermingled with the in-   and visually representing such data in the form
of a strumental music data in such a manner that one   dot matrix on the
display device 181; and a video bit thereof becomes a pulse output, so that
the  15  controller 180 for visually representing on the dis- words can be
advanced on a character-by-char-     play device 181 the character pattern
converted by acter basis simultaneously with the processing of  the
character generator 179 and controlling the the instrumental music data.
However, it is neces-  display device 181 in response to the signal ob-
sary that chromatic data be intermingled addition-  tained from the
character controller 177. A single- ally for the color changing purpose.
Meanwhile, if a   20  line arrow illustrated in Fig. 17 indicates the path
of plurality of bits are allocated to the color change  the signal
controlled by the composite music data, signal, it becomes possible to
erase plural char-  and a double-line arrow indicates the flow of the
acters at a time or to change the colors simulta-  data. The single-line
arrow 182 directed from the neously. Furthermore, a desired number of char-
sequencer 174 to the character controller 177 cor- acters from the start of
reproduction of teh musical  25  responds to a trigger signal intermixed
with the piece or song can be designated for erasure by   instrumental
music data for indicating the progres- employing a greater number of bit
strings.        sion state of the music reproduction in relation to In this
case, even when the song is reproduced  the displayed words and thereby
controlling the from any of its mid portions, the above visual
progression of the words or changing the back- representation can be
performed accurately in  30  ground color. Meanwhile, the double-line arrow
183 compliance with progression of teh instrumental   indicates the flow of
the words data. In the opera- music. Although the window 162 may be formed
tion performed by the constitution disclosed with a fixed capacity as in
the embodiment men-   hereinabove, first the desired composite music
tioned, a modification is possible in such a manner  data is called by the
data code or the like obtained that the capacity is varied to increase
successively  35  by manipulating the input unit incorporated in the and
the portion from the beginning of teh words to  CPU 173. Then the composite
music data is down- the end thereof is treated as a single window.
loaded from the host computer 171 via the public Fig. 16 is a block diagram
of another example  communication line and is stored in the memory
different from the foregoing one shown in Fig. 15. If  unit. The data thus
stored is computed and pro- moving-image data stored in an optical disc 163
is  40  cessed by the CPU 173, and the instrumental mu- superimposed by a
video processor, the back-      sic data out of the entire data is inputted
to the ground can be turned into a moving image without  sound source via
the sequencer 174, while the being limited merely to a still image alone,
hence  words data is inputted to the character controller achieving greater
visual effect.                  177 via the sequencer 174 and then is
stored in the Fig. 17 shows a second embodiment contrived   45  VRAM 178.
The designated characters in the words for displaying words, wherein
instrumental music  data thus stored are read out from the pattern ROM data
and words data are processed sequentially    175 prior to reproduction of
the music and, after and individually by means of a sequencer. There
being formed into a dot matrix by the character are included a host
computer 171 installed exter-  generator 179, the characters are visually
repre- nally; a communication device 172 such as an  50  sented on the
display device 181 via the video interface or modem; a CPU 173 for
computing and   controller 180. Upon subsequent reproduction of processing
the composite music data down-loaded  the music, the sequencer 174
functions to process from the host computer 171, and including an input
the instrumental music data sequentially. A trigger unit and a memory unit
for storing the music data;  signal is intermixed with the instrumental
music a sequencer 174 having a function of feeding the   55  data so as to
synchronize the words with the music instrumental music data, out of the
composite mu-  reproduction, and also a trigger signal for changing sic
data, sequentially to a sound source such as  the background color of the
display device 181 is MIDI, and further feeding the words data to the
intermixed at a proper position. As indicated by the 11    21
EP 0 372 678 B1                    22 arrow 182, the trigger signals are
fed sequentially    waveform memories for storing waveform sig- to the
character controller 177 from the sequencer     nals obtained by previously
sampling the tones 174. Therefore, with regard to progression of the    of
individual musical instruments and encoding words, the word position
relative to the music por-   such tones; a scale control frequency divider
tion being reproduced can be indicated by an   5        (28) for generating
pulses of a desired fre- arrow after the words data is processed by the
quency by demultiplying the frequency of video controller 180 through the
character gener-      clock pulses used to drive said CPU; a sound ator
179, and the color of the words already sung      volume D/A converter (26)
for changing the is changed or the visual representation of the
sound volume in conformity with the sound words is linked to the
reproduction of the music. As   10  intensity data designated in the music
data; a 



for the background color, the color designation is     waveform D/A
converter (30) for converting into read out from the color table 176 by the
character     an analog signal the waveform designated out controller 177,
and the background color is            of the entire waveform signals
stored in said changed on the display device 181 in accordance
waveform memories; and a voltage control am- with the signal. Thus, even in
the case where both  15  plifier (32) for controlling the output signals of
the instrumental music data and the words data         said D/A converters:
wherein the data process- constituting binary-coded composite music data
ing time is supervised by said clock pulses, are stored in a single file,
it is still possible to   and a desired musical piece or song is repro-
accurately synchronize the visual representation of   duced while the words
thereof are visually re- the words on the display device with the operation
20  presented on a display device. of reproducing the music. 3.  An
apparatus according to claim 2, wherein a Claims
reverberator (31) is provided in connection with said voltage control
amplifier so as to add 1. A music-reproducing and words-displaying ap-  25
reverberation effect to the generated signal. paratus (2) connected via a
public communica- tion line to a host computer (1) having a data  4. An
apparatus according to claim 1 or 2, further base of binary-coded  music
and words,             comprising: terminal-side control means (14) wherein
a unitary format of said data base is      connected to the host computer
(11) via a constituted of composite music data including   30  public
communication line and serving to con- binary-coded instrumental music
data, binary-     trol the composite music data; a digital-to- coded words
data and a data code for retrieval     analog (D/A) converter (15) for
converting into of such data, and wherein a words erase com-      an analog
form the digital signal processed by mand is intermixed with the
instrumental music     said control means; and an amplifier (16) for data
so as to sequentially erase the words,  35    amplifying the analog signal
outputted from which are visually represented on the display      said D/A
converter. device, in accordance with progression of the reproduced musical
piece or song said appara-  5. An apparatus according to claim 1 or 2,
further tus comprising:                                    including a
plurality of memory means each an interface (21) for transmitting and re-
40  comprising a main memory (24) for calculating ceiving data via said
public communication         and processing the composite music data of
line;                                              one musical piece or
song, and an auxiliary means for selecting (3) desired composite
memory (29) for previously storing a predeter- music data by designation of
the data code;        mined number of composite music data trans- memory
means (4) for storing the compos-  45    mitted from the data base,
wherein, when any ite music data thus selected;
selected music data is existent in the stored means for operating (5) and
processing         content of said auxiliary memory, the selected the
composite music data;                          music data is loaded from
said auxiliary mem- an amplifier (6) for converting into an ana-    ory
into said main memory. log form the signal processed by said operat-  50
ing means, and then amplifying the analog      6. An apparatus according to
claim 5, wherein the signal thus obtained; and
number of times of loading the music data a display device (17) for
visually repre-      from said auxiliary memory (29) into said main senting
the words thereon.                         memory (24) is stored with
respect to the 55      individual music data, and any music data not 2. An
apparatus according to claim 1, including a      loaded so frequently as to
reach the predeter- CPU (22) for controlling the music data trans-
mined number of times after the lapse of a mitted through said interface; a
plurality of      fixed time period is erased. 12    21                EP 0
372 678 B1                    22 arrow 182, the trigger signals are fed
sequentially    waveform memories for storing waveform sig- to the
character controller 177 from the sequencer     nals obtained by previously
sampling the tones 174. Therefore, with regard to progression of the
of individual musical instruments and encoding words, the word position
relative to the music por-    such tones; a scale control frequency divider
tion being reproduced can be indicated by an   5       (28) for generating
pulses of a desired fre- arrow after the words data is processed by the
quency by demultiplying the frequency of video controller 180 through the
character gener-      clock pulses used to drive said CPU; a sound ator
179, and the color of the words already sung      volume D/A converter (26)
for changing the is changed or the visual representation of the
sound volume in conformity with the sound words is linked to the
reproduction of the music. As   10  intensity data designated in the music
data; a 



for the background color, the color designation is     waveform D/A
converter (30) for converting into read out from the color table 176 by the
character     an analog signal the waveform designated out controller 177,
and the background color is            of the entire waveform signals
stored in said changed on the display device 181 in accordance
waveform memories; and a voltage control am- with the signal. Thus, even in
the case where both  15  plifier (32) for controlling the output signals of
the instrumental music data and the words data         said D/A converters:
wherein the data process- constituting binary-coded composite music data
ing time is supervised by said clock pulses, are stored in a single file,
it is still possible to   and a desired musical piece or song is repro-
accurately synchronize the visual representation of    duced while the
words thereof are visually re- the words on the display device with the
operation   20  presented on a display device. of reproducing the music. 3.
An apparatus according to claim 2, wherein a Claims
reverberator (31) is provided in connection with said voltage control
amplifier so as to add 1. A music-reproducing and words-displaying ap-  25
reverberation effect to the generated signal. paratus (2) connected via a
public communica- tion line to a host computer (1) having a data  4. An
apparatus according to claim 1 or 2, further base of binary-coded  music
and  words,            comprising: terminal-side control means (14) wherein
a unitary format of said data base is      connected to the host computer
(11) via a constituted of composite music data including   30  public
communication line and serving to con- binary-coded instrumental music
data, binary-      trol the composite music data; a digital-to- coded words
data and a data code for retrieval     analog (D/A) converter (15) for
converting into of such data, and wherein a words erase com-    an analog
form the digital signal processed by mand is intermixed with the
instrumental music     said control means; and an amplifier (16) for data
so as to sequentially erase the words,  35    amplifying the analog signal
outputted from which are visually represented on the display      said D/A
converter. device, in accordance with progression of the reproduced musical
piece or song said appara-  5. An apparatus according to claim 1 or 2,
further tus comprising:                                    including a
plurality of memory means each an interface (21) for transmitting and re-
40  comprising a main memory (24) for calculating ceiving data via said
public communication         and processing the composite music data of
line;                                              one musical piece or
song, and an auxiliary means for selecting (3) desired composite
memory (29) for previously storing a predeter- music data by designation of
the data code;        mined number of composite music data trans- memory
means (4) for storing the compos-  45    mitted from the data base,
wherein, when any ite music data thus selected;
selected music data is existent in the stored means for operating (5) and
processing          content of said auxiliary memory, the selected the
composite music data;                          music data is loaded from
said auxiliary mem- an amplifier (6) for converting into an ana-    ory
into said main memory. log form the signal processed by said operat-  50
ing means, and then amplifying the analog       6. An apparatus according
to claim 5, wherein the signal thus obtained; and
number of times of loading the music data a display device (17) for
visually repre-       from said auxiliary memory (29) into said main
senting the words thereon.                         memory (24) is stored
with respect to the 55      individual music data, and any music data not
2. An apparatus according to claim 1, including a      loaded so frequently
as to reach the predeter- CPU (22) for controlling the music data trans-
mined number of times after the lapse of a mitted through said interface; a
plurality of      fixed time period is erased. 12 *   C  L  M   S   *    23
EP 0 372 678 1                    24 7. An apparatus according to claim  1
or 2,        14. An apparatus according to claim 12, wherein wherein said
memory means consists of an           the words data is combined with
moving-image optical disc (81) for storing a multiplicity of    video data
stored in another optical disc, and music data, and there are further
included a       the resultant data are visually represented on drive
mechanism (82) for driving said optical   5  said display device. disc, and
a random access memory (RAM) for storing merely the selected music data.
15. An apparatus according to claim 1 or 2, further comprising: a sequencer
(174) for processing 8. An apparatus according to claim 7 and con-
the instrumental music data sequentially and 



nected via a public communication line to a   10  controlling the visual
representation of the host computer having a data base inclusive of
words on the display device; a video memory music data not existent in the
stored content of   for storing the words data of a single musical the
optical disc.                                  piece or song; a character
controller (177) for controlling said video memory in response to 9. An
apparatus according to claim 8, wherein the   15 the signal received from
said sequencer; a optical disc (81) is of an additionally writable
pattern ROM (175) for storing data of patterns type.
of characters and symbols visually represented on the display device; a
colour table (176) 10. An apparatus according to claim  1 or 2,
having data of background colours on the dis- wherein said memory means
comprises a   20         play device; a character generator (179) for
semiconductor ROM (111) for storing a mul-         converting desired
content of said pattern tiplicity of music data,  and a semiconductor
ROM into a dot matrix form on the display RAM (112) for storing merely the
selected mu-      device; and a video controller (180) for control- sic
data.                                          ling the display device:
wherein progression of 25      the words visually represented on the
display 11. An apparatus according to claim 10, wherein        device is
executed in accordance with repro- said semiconductor RAM  is backed up by
duction of the music, and the background col- means of a battery.
our is changed synchronously therewith. 12. An apparatus according to claim
1 or 2, further  30  16. An apparatus according to claim 15, wherein
comprising: a first video memory (153) for stor-   trigger signals are
intermixed with the instru- ing the words data; a second video memory
mental music data so as to progress the visual (154) having a storage
capacity equivalent to      representation of the words in accordance with
the words data and capable of storing a win-       reproduction of the
music and also to change dow (162) adapted to sequentially display a   35
the background colour synchronously there- unitary amount of the words
data; a CPU (152)      with. for computing and processing the stored con-
tents of said two video memories; a video       Patentanspruche processor
(157) for converting into video sig- nals the stored contents of said two
video   40  1. Musikwiedergabe- und Worte-Anzeigegerit (2), memories
computed by said CPU; a display           das Uber eine 6ffentliche
Kommunikationslei- device (158) for visually representing the         tung
mit einem Hostcomputer (1) verbunden words thereon; and an interface for
outputting,    ist, der sine Datenbank bingrcodierter Musik to said CPU,
colour change signals intermixed      und Worte aufweist, wobei sin
Einheitsformat with the instrumental music data so as to  45      der
Datenbank aus zusammengesetzten Mu- change the colour of the words visually
repre-     sikdaten gebildet ist, die binArcodierte Instru- sented on said
display device and also to          mentalmusik-Daten, binarcodierte
Worte-Daten change the background colour thereof.              und einen
Datencode zum Hervorholen solcher Daten enthalten, und wobei ein
Worte-Ldsch- 13. An apparatus according to claim 12, wherein,  50   befehl
mit den Instrumentalmusik-Daten ver- when said window is rendered
coincident with       mischt ist, um die Worte sequentiell zu 18- a
predetermined character position prior to nu-    schen, die visuell auf der
Anzeigevorrichtung merical increase of the characters to a maxi-
dargestelit warden, und zwar in Obereinstim- mum thereof on said display
device, a signal is    mung mit einem Fortschreiten des wiederge- outputted
from said CPU to scroll a fixed num-   55  gebenen Musikstfcks odor des
Lieds, wobei ber of lines of the words visually represented     das GerAt
aufweist: on said display device.                            sine
Schnittstelle (21) zum  Obertragen und Empfangen von Daten Ober die
dffentliche *   C    L   M  S   *    25                 EP 0 372 678 B1
26 Kommunikationsleitung;                              talen Signals in
eine analoge Form; und einen eine  Einrichtung zum  Auswahlen (3) ge-
VerstArker (16) zum Verstarken des aus dem wOnschter  zusammengesetzter
Musikdaten            D/A-Wandler ausgegebenen analogen Signals. durch
Bestimmen des Datencodes; eine Speichereinrichtung (4) zum Speichern    5
5. Gerat nach Anspruch 1 oder 2, das weiterhin der so ausgewdhIten
zusammengesetzten Mu-           enthalt: eine Vielzahl von
Speichereinrichtun- sikdaten;
gen, von denen jede aufweist: einen Haupt- eine Einrichtung zum Betreiben
(5) und Verar-       speicher (24) zum Berechnen und Verarbeiten beiten der
zusammengesetzten Musikdaten;            der zusammengesetzten Musikdaten
eines ein- einen Verstarker (6) zum  Umwandeln des   10        zigen
Musiksticks oder Lieds und einen Hilfs- 



durch die Betriebseinrichtung verarbeiteten Si-     speicher (29) zum
vorherigen Speichem einer gnals in eine analoge Form, und zum darauffol-
vorbestimmten Anzahl von von der Datenbank genden Verstarken des so
erhaltenen analogen        Obertragenen zusammengesetzten Musikdaten,
Signals; und                                        wobei, wenn
irgendwelche ausgewihiten Mu- eine Anzeigevorrichtung (17) zum  visuellen
15    sikdaten in dem gespeicherten Inhalt des Hilfs- Darstellen der Worte
darauf.                        speichers vorhanden sind, die ausgewAhlten
Musikdaten aus dem Hilfsspeicher in den 2. Gerat nach Anspruch 1, das
enthalt: eine CPU         Hauptspeicher geladen werden. (22) zum Steuern
der Uber die Schnittstelle V>*    Ubertragenen Musikdaten; eine Vielzahl
von   20  6. Gerat nach Anspruch 5, wobei die Anzahl von
Wellenformspeichern  zum   Speichern  von           Malen des Ladens der
Musikdaten aus dem durch vorheriges Abtasten der Tone einzelner
Hilfsspeicher (29) in den Hauptspeicher (24) in Musikinstrumente und
Codieren dieser Tone           bezug auf die individuellen Musikdaten
gespei- erhaltenen Wellenformsignalen; einen Tonlei-        chert ist, und
irgendwelche Musikdaten, die ter-Steuer-Frequenzteiler (28) zum  Erzeugen
25   nicht so hdufig geladen werden, um eine vor- von Impulsen einer
gewUnschten Frequenz             bestimmte Anzahl von Malen zu erreichen,
durch Demultiplizieren der Frequenz der Takt-       nach dem Ablauf einer
festen Zeitperiode ge- impulse, die zum Antreiben der CPU benutzt
l6scht werden. werden; einen Klangvolumen-D/A-Wandler (26) zum Andern des
Klangvolumens in Oberein-   30  7. Gerat nach Anspruch 1 oder 2, wobei die
stimmung mit den in den Musikdaten bestimm-         Speichereinrichtung aus
einer optischen Platte ten Klangintensitatsdaten; einen Wellenform-
(81) zum Speichern einer Vielzahl von Musik- D/A-Wandler (30) zum Umwandeln
der Wellen-          daten besteht, und weiterhin ein Antriebsme- form, die
aus alien in den Wellenformspeichem       chanismus (82) zum Antreiben der
optischen gespeicherten  Wellenformsignalen  bestimmt  35     Platte und
ein Direktzugriffsspeicher (RAM) ist, in ein analoges Signal; und einen
Span-        zum Speichern lediglich der ausgewfthlten Mu-
nungs-Steuerverstarker (32) zum Steuern der         sikdaten enthalten
sind. Ausgangssignale der D/A-Wandler: wobei die Q,
Datenverarbeitungszeit durch die Taktimpulse    8  Gerat nach Anspruch 7
und Uber eine offentli- Uberwacht wird, und ein gewUnschtes Musik-  40
che Kommunikationsleitung mit einem  Host- stick oder ein Lied
wiedergegeben wird, wah-        computer verbunden, der eine Datenbank emn-
rend die Worte davon visuell auf einer Anzei-      schlieBlich Musikdaten
aufweist, die nicht in gevorrichtung dargestellt werden.
dem gespeicherten Inhalt der optischen Platte vorhanden sind. 3. Gernt nach
Anspruch 2, wobei ein Nachhallge-  45 rat (31) in Verbindung mit dem
Spannungs-       9. Gerdt nach Anspruch 8, wobei die optische
Steuerverstarker vorgesehen ist, um dem er-         Platte (81) von einem
zusatzlich beschreibba- zeugten Signal einen Nachhalleffekt hinzuzufU-
ren Typ ist. gen. 50  10. Ger~t nach Anspruch 1 oder 2, wobei die 4. Gerat
nach Anspruch 1 oder 2, das weiterhin          Speichereinrichtung
aufweist: einen Halbleiter- aufweist:  eine  Endseiten-Steuereinrichtung
ROM (111) zum Speichern einer Vielzahl von (14), die mit dem Hostcomputer
(11) Uber eine       Musikdaten und einen Halbleiter-RAM  (112) Mffentliche
Kommunikationsleitung verbunden         zum Speichern lediglich der
ausgew~hlten Mu- ist und dazu dient, die zusammengesetzten   55
sikdaten. Musikdaten zu steuem; einen Digital-zu-Ana- log-(D/A)-Wandler
(15) zum  Umwandeln des       11. GerAt nach Anspruch 10, wobei der
Halbleiter- durch die Steuereinrichtung verarbeiteten digi-     RAM mittels
einer Batterie mit Strom versorgt 14 C 1111 L111 1! 11 11 111    27
EP 0 372 678 B1                    28 wird.
Muster-ROMs in eine Punktmatrixform auf der Anzeigevorrichtung; und elne
Videosteuerung 12. Gerat nach Anspruch 1 oder 2, das weiterhin       (180)
zum Steuern der Anzeigevorrichtung: wo- aufweist: einen ersten
Videospeicher (153)         bei ein Fortschreiten der Worte, die visuell
auf zum Speichem der Worte-Daten; elnen zweiten   5    der
Anzeigevorrichtung dargestelit sind, in Videospeicher (154) mit einer
Speicherkapazi-      Obereinstimmung mit einer Wiedergabe der tat, die den
Worte-Daten aquivalent ist, und       Musik ausgef~hrt wird, und die
Hintergrund- der ein Fenster (162) speichern kann, das zum     farbe
synchron damit geandert wird. sequentiellen Anzeigen einer Einheitsmenge 



von Worte-Daten geeignet ist; eine CPU (152)  10  16. Ger~t nach Anspruch
15, wobei Triggersignale zum Berechnen und Verarbeiten der gespoi-
mit den Instrumentalmusik-Daten vermischt cherten Inhalte der zwei
Videospeicher; einen      sind, um die visuelle Darstellung der Worte in
Videoprozessor (157) zum  Urnwandeln der          Obereinstimmung mit der
Wiedergabe der Mu- durch die CPU berechneten gespeicherten In-       sik
fortschreiten zu lassen, und auch um die halte der zwei Videospeicher in
Videosignale;  15  Hintergrundfarbe synchron damit zu andem. eine
Anzeigevorrichtung (158) zum visuellen Darstellen der Worte darauf; und
eine Schnitt-  Revendications stelle zum Ausgeben von Farblnderungssigna-
len zu der CPU, die mit den Instrumentalmu-    1. Appareil (2) de
reproduction de musique et sik-Daten vermischt sind, um die Farbe der  20
d'affichage de mots, connecte par une ligne de Worte zu andern, die visuell
auf der Anzeige-      communications publiques a un ordinateur vorrichtung
dargestellt sind, und auch um die      hote (1) ayant une base de donnees
de musi- Hintergrundfarbe davon zu andern.                 que et de mots
en codage binaire, dans lequel un format unitaire de la base de donnees est
13. Gerdt nach Anspruch 12, wobei, wenn das   25      constitu6 de donn6es
composites de musique Fenster vor einem numerischen Erh6hen der
comprenant des donnees de musique instru- Zeichen auf ihr Maximum mit einer
vorbe-          mentale de codage binaire, des donndes de stimmten
Zeichenposition auf der Anzeigevor-       mots de codage binaire et un code
de don- richtung zusammenfallen gelassen wird, ein Si-     nees pour la
restitution de ces donnees, et gnal von der CPU ausgegeben wird, um eine
30     dans loquel une commando d'effacement de feste Anzahl von
Worte-Zeilen zu verschiebon,      mots est melangee aux donnees de musique
die visuell auf der Anzeigevorrichtung darge-     instrumentale de maniere
que les morts solent stelot sind.
effaces successivement, ces mots etant repre- sentes visuellement sur la
dispositif d'afficha- 14. Gerat nach Anspruch 12, wobel die Worts-  35
ge, en fonction de la progression de la chan- Daten mit
Bewegtbild-Videodaten kombiniert        son ou du morceau de musique
reproduit, I'ap- werden, die in einer weiteren optischen Platte     pareil
comprenant: gespeichert sind, und die resultierenden Daten        un
circuit d'interface (21) destine a tran- visuell auf der Anzeigevorrichtung
dargestellt    smettre et recevoir des donnees par l'interme- werden.
40       diaire de la ligne de communications publi- ques, 15. Gerat nach
Anspruch 1 odor 2, das weiterhin          un dispositif (3) de selection de
donnees folgendes auhweist: eine Ablaufsteuerung (174)    composites
voulues de musique par designa- zum sequentiellen Verarbeiten der
Instrumen-      tion du code de donn6es, talmusik-Daten und zum Steuern der
visuellen   45     un dispositif a m6moire (4) destine a md- Darstellung
der Worte auf der Anzeigevorrich-     moriser les donnees composites de
musique tung; einen Videospeicher zum Spoichern der        ainsi
selectionndes, Worte-Daten eines einzelnen Musikst~cks oder          un
dispositif (5) de commande et de traite- Lieds; eine Zeichensteuerung (177)
zum Steu-      ment des donn6es composites de musique, em  des
Videospeichers in Antwort auf das  50         un amplificateur (6) destine
& transformer Signal, das von der Ablaufsteuerung erhalten      sous forme
analogique le signal traite par le ist; einen Muster-ROM (175) zum
Speichern         dispositif de commande et A amplifier le signal von Daten
von Mustem von Zeichen und Sym-         analogique ainsi obtenu, et bolen,
die visuell auf der Anzeigevorrichtung         un dispositif d'affichage
(17) destine & re- dargestellt sind; eine Farbtabelle (176) mit Da-  55
pr6senter visuellement les mots. ten von Hintergrundfarben auf der
Anzeigevor- richtung; einen Zeichengenerator (179) zum     2. Appareil
selon la revendication 1, comprenant Umwandeln elnes gewUnschten Inhalts
des           une unit6 centrale de traitement (22) destin6e 15 *    C   L
M  S  *    29                EP 0 372 678 B1                    30 a la
commande des donnees de musique tran-        de donnees et, lorsque des
donnees de musi- smises par l circuit dOinterface, plusieurs me-  que
choisies existent dans l contenu memori- moires de formes d'onde destin~es
a conser-       se dans la memoire auxiliaire, les donn6es de ver des
signaux de formes d'onde obtenus par       musique choisies sont chargees
de la memoire echantillonnage anterieur des tonalit6s. d'instru-   5
auxiliaire & la mdmoire principale. ments individuels de musique et par
codage de ces tonalites, un diviseur (28) de frequence  6. Appareil selon
la revendication 5, dans lequel de commands de gamme destine & cr6er des
l nombre de chargement des donnees de 



impulsions d'une frequence voulue par demul-      musique de la m~moire
auxiliaire (29) & la tiplication de la frequence des impulsions   l0
m~moire principale (24) est conserve pour les d'horloge utilis~e pour lo
pilotage de l'unite    donndes individuelles de musique, et des don- CPU,
un convertisseur num~rique-analogique        nees de musique qui ne sont
pas chargees (26) de volume sonore destin6 A changer le        d'une
maniere suffisamment frequente pour at- volume sonore en fonction de
donnees d'inten-     teindre le nombre pr6d6termine aprbs l'ecoule- sitd
sonore designees dans les donndes de   15    ment d'une p6riode fixe sont
effacees. musique, un convertisseur numerique-analogi- que (30) de formes
d'onde destine a transfor-  7. Appareil selon la revendication 1 ou 2, dans
mer en un signal analogique la forme d'onde       lsquel le dispositif a
memoires comprend un d6signee parmi la totalite des signaux de for-
disque optique (81) destin6 a memoriser de mes d'onde conserves dans les
memoires de   20    nombreuses donn~es de musique, et un m~ca- formes
d'onde, et un amplificateur (32) de         nisme (82) d'entratnemnt est en
outre destin6 commands de tension destine a r6gler les          a entrainer
le disque optique et une memoire signaux de sortie des convertisseurs
numeri-      a acces direct (RAM) est en outre destinee & ques-analogiques,
le temps de traitement des      conserver simplement les donnees de musique
donnees etant contr816  par les impulsions  25     choisies. d'horloge, et
une chanson ou un morceau de musique voulu est reproduit alors que ces
8. Appareil selon la revendication 7, raccorde par mots sont repr6sent6s
visuellement sur un dis-     une ligne de communications publiques a un
positif d'affichage.                              ordinateur h8te ayant une
base de donnees 30      qui contient des donnees de musique qui 3. Appareil
selon la revendication 2, dans loquel     n'existent pas dans le contenu
memorise du un organe de reverberation (31) est utilise en    disque
optique. cooperation avec I'amplificateur de reglage de tension afin qu'il
ajoute un effet de reverbera-  9. Appareil selon la revendication 8, dans
lequel tion au signal cree.                      35      le disque optique
(81) est d'un type qui permet des ecritures supplementaires. 4. Appareil
selon la revendication 1 ou 2, corn- prenant en outre un dispositif (14) de
comman-  10. Appareil selon la revendication 1 ou 2, dans _fj   do place du
c8te du terminal, connecte a            Iequel le dispositif A memoires
comporte une l'ordinateur h8te (11) par une ligne de commu-  40  m6moire
morte a semi-conducteur (111) desti- nications publiques, et utilise pour
la comman-   n6e a conserver de nombreuses donnees de de des donnees
composites de musique, un          musique, et une memoire & acces direct A
convertisseur numerique-analogique (15) desti-    semi-conducteur (112)
destinee A conserver ne a mettre sous forme analogique le signal
simplement les donnees de musique choisies. numdrique traite par le
dispositif de comman-  45 do, et un amplificateur (16) destine a amplifier
11. Appareil selon la revendication 10, dans lequal le signal analogique
transmis par le convertis-   la memoire a acces direct a semi-conductour
seur numerique-analogique.                        est associee a une
batterie de secours. 5. Appareil selon la revendication 1 ou 2, com-   50
12. Appareil selon la revendication 1 ou 2, com- prenant en outre plusieurs
dispositifs & memoi-   pronant en outre une premibre memoire video res
comprenant chacun une memoire principa-       (153) destinee & conserver
les donnees de le (24) destineo au calcul et au traitement des   mots, une
seconde memoire video (154) ayant donn~es composites de musique d'une chan-
une capacite de memorisation equivalant aux son ou d'un morceau de musique,
et une m6-  55    donnees de mots et capable de conserver une moire
auxillaire (29) destin6e a m6moriser au     fenetre (162) destinee A
afficher successive- prealable un nombre predetermine de donnees       ment
une quantite unitaire de donnees de composites de musique transmises par la
base      mots, une unite centrale de traitement CPU 16 *   C   L   M   S
*    31                EP 0 372 678 B1                    32 (152) destinee
a calculer et tralter le contenu    change en synchronisme avec elle.
memorise des deux memoires viddo, un pro- cesseur vid6o (157) destine a
transformer en    16. Appareil selon la revendication 15, dans loquel
signaux video le contenu mdmoris6 des deux         les signaux de
declenchement sont melang6s memoires video calculees par l'unite CPU, un
5   aux donnoes de musique instrumentale de ma- dispositif (158)
d'affichage destine a represen-   niAre qu'ils fassent progresser la
repr6senta- ter visuellement les mots sur co dispositif, et    tion
visuelle des mots en fonction de la repro- un circuit d'interface destind a
transmettre A     duction de la musique et changent aussi de 



l'unite centrale CPU des signaux de change-        maniere synchrone la
couleur du fond. ment de couleur mdlanges a des donnees de   10 musique
instrumentale de manibre quo la cou- leur des mots repr6sentes sur le
dispositif d'af- fichage change visuellement et quo la couleur de fond
change aussi. 15 13. Appareil solon la revendication 12, dans loquel,
lorsque la fenktre est mise en cohncidence avec une position pr~determin6e
de caracteres avant l'augmentation num6rique des caracteres au maximum sur
le dispositif d'affichage, un   20 signal est transmis par l'unite CPU pour
le defilement d'un nombre fixe de lignes de mots repr6esentes visuellement
sur le dispositif d'affi- chage. 25 14. Appareil salon la revendication 12,
dans loquel les donnees de mots sont combinees a des donnees video d'image
mobile conservees sur un autre disque optique, et les donndes resul- tantes
sont representees visuellement sur le  30 dispositif d'affichage. 15.
Appareil selon la revendication 1 ou 2, com- prenant on outre un circuit de
sequence (174) destine & traitor sequentiellement les donnees  35 de
musique instrumentale et a commander la repr6sentation visuelle des mots
sur le disposi- tif d'affichage, une m6moire vidgo destinee a conserver les
donnees de mots d'une soule chanson ou d'un soul morceau de musique, un
40 organe (177) de commando de caracteres des- tine & commander la memoire
video en fonc- tion d'un signal regu du circuit de sequence, une memoire
morte de motifs (175) destinee a conServer des donnaes de motifs de
caracte-  45 res et des symboles representes visuellement sur le dispositif
d'affichage, une table de cou- leurs (176) ayant des. donnees de couleur de
fond continu sur le dispositif d'affichage, un generateur (179) de
caracteres destine a trans-  50 former le contenu voulu de la memoire morte
de motifs sous forme de matrices de points sur le dispositif d'affichage,
et un organe (180) de commande video destin6 a commander le dispositif
d'affichage, la progression des mots  55 representes visuellement sur le
dispositif d'affi- chage etant realise6 en fonction de la repro- duction de
la musique, la couleur du fond etant 17                   | 1|||||| 111||1
1|||| 1|1|| 1 |||| *   C   L   M   S   *    


