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AUTOVATI C PLAYI NG APPARATUS SUBSTI TUTI NG AVAI LABLE PATTERN FOR ABSENT
PATTERN BACKGROUND OF THE | NVENTION This invention relates to an automatic
pl ayi ng apparatus which stores plural kinds of automatic pattern data
representative of acconpani ment “pdtterns and which sequentially reads out
the stored data to play a nusic conposition automatically. In a
conventional automatic, pl.dying apparatus, a plurality of automatic playing
pattern data are | abeled by identification codes, and desired data

speci fied by the ideAﬂWTIGPﬁAWN@a&PPMAWSWSTHUTING

conposi ti on automatica fecent automati’¢c playing apparatus registers

pl ural kinds of acconpag t e ' Y ' tic
pl ayi ng. Song data of m o) pgg‘?m?eth #ﬁﬁ%@g‘?mﬁ
pl ayi ng apparatus is conposed of sequence data of nel ody and.acconpani nent

pattern designating data. The automatic playing apparatus reads out the
acconpani nent pattern designating data fromthe song data so as to

sequenti al | reproduce the desij d
\ yoreer "BASKEEOUND OF THE INVENTION.

This invention relates to an automatic playing apparatus

which stores'plura,l kinds of automatic pattern data
representative of accompaniment patterns and which
sequentially reads out the stored data to play a music
.composition automa,tica.lly.
In a conventional automatic playing apparatus, a
plurality of automatic playing pattern data are labéled.by
 identification codes, and desired data specified bjr the
identification code is read out to play a music composition
automatically. A receﬁt automatic playing apparatus
- registers plural kinds of accompaniment patterns selectively
used during automatic playing. Song data of one music |
composition used in such an autqmatic playing apparatus is
composed of sequence data of melody and accompaniment
- pattern designating data. The automatic playing apparatus
reads out the accompaniment pattern designating data from
the song data so as to sequentially reproduce the designated
accompaniment patteins auli_;oma,tically. -

When such an automatic playing apparatus receives song



actonpani ment patter ns aut omatical | y. Wien such an automatic playing
appar atus recei ves song data created by another automatic playing
apparatus, it may encounter a difficulty where the song data contains

acconpani ment pattern designating data which incidentally designates an

absent acconpani nent pattern which is not registered in the receiving

apparatus. Apart fromthe song data, wher® an acconpani nent pattern nay be
desi gnated by an external nusic apparatus through a M D cable or the like,
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designates an absent accompaniment pattern which is not
registered in thé receiving apparatus. Apart from the song
data, when an accompaniment pattern may be designated by
an external music apparatus through a MIDI cable or the
like, the automatic playing apparatus may encounter a
difficulty where the designated accompaniment pattern is not
stored in itself. When the conventional automatic playing
apparatus encounters such a difficulty, the apparatus cannot
automatically play the music composition because a function
to select another substitutional accompaniment pattern is not

provided in the conventional apparatus.
THE INVENTI

An object of the present invention is to provide an
automatic playing apparatus Which can play a music
composition automatically by substituting other similar
pattern data for désignated pattern data when the designated
pattern data is not available. |

According to the present invention, an automatic playing
apparatus comprises storage niea,ns for registering pattern

data representative of a plurality of performa.ﬁce patterns,

t he



An obj ect of the present invention is to provide an automatic playing

appar atus which can play a nusic conposition automatically by substituting
other simlar pattern data for designated pattern data when the designated
pattern data is not available. According to the present invention, an
automati c pl ayi ng apparatus conprises storage nmeans for registering pattern
data representative of a plurality of peBfornmance patterns, 3
designating neans for sequentially designating performance patterns to form
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performance patterns from the storage means to reproduce a

sequence of the :designa,ted performance patterns to undergo
an automatic play of the music composition, and substituting
means operative when the designating means incidentally
designates an absent performance pattern which is not
registered in the storage means for substituting an available
one of the registered performance patterns for the absent
performance pattern so as to maintain the automatic play.
In a first form, the substituting means comprises means

defining a reference table which lists performance patterns in
orga,nizéd manner, and searching means operative when an
absent performance pattern is designated for searching the
reference table so as to select one of the listed performance
patterns, which substitutes for the absent performance
pa,ftérn. In detail, the reference table is organized into a
plurality of blocks such that the searching means specifies one
block corresponding to the absent performance pattern and
selects one listed _perfofma.nce pattern from the specified
block.

. In a second form, the substituting means comprises

searching means operative when an absent performance



regi.stered in the storage means for substituting an avail able one of the
regi stered performance patterns for the absent ‘perfornmance pattern so as to
mai ntain the automatic play. In a first form the substituting neans

conpri ses neans defining a reference table which |ists performance patterns

I n organi zed manner, and searchi ng neans operative when an absent _
performance pattern is designated for se&rching the reference table so as"
to select one of the |isted performance patterns, which substitutes for the
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| therefor. In detail, the searching means comprises selecting
means for selecf:ing an akin performance pattern which has an
identical or similar style as that of the a,bsent. performance
pattern.. Further, the selecting means comprises means for
- selecting the akin performance pattern having the same meter
as that of the absent performance pattern. Moreover, the
selecting means comprises means for selecting the akin
performance pattern having the same beat as that of the
"absent performance pattern. In variation, the storage means
registers the pattern data containing reference information
which prescribes attributes of the registered performance
patterns such that the searching means selects one registered
performance pattern akin to the absent performance pattern
according to the reference information.

.In a third form, the storage means comprises means for
storing the pattern data in organized manner such that the
plurality of the performance patterns are sorted into groups
labeled by primary codes, each group containing similar
performa,nce patterns labeled individually by secondary
codes, and the substituting means comprises selecting means

operative when the designating means designa;tes an absent



sel ect therefromone registered performance pattern which is akin to the
absent performance pattern to thereby substitute therefor. In detail, the
sear chi ng neans conprises sel ecting nmeans for selecting an akin performance
pattern which has an identical or simlar style as that of the absent
performance pattern. Further, the selecting neans conprises neans for

sel ecting the akin perfornmance pattern h&ving the sane neter as that of the
absent performance pattern. Mreover, the selecting neans conpri ses nmeans

for selecting t | r ANC tern having the s ty.as that of
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form the storgge means conpri.ses neans for, storing the pattern data in
or gani zed manndroBudhetspacitind graupong registered,pertorrannee patterns are
sorted into groups |abeled by primry codes, each.group containing simlar
having a secondary code different than that of the absent

performance pattern so as to substitute therefor. In detail,
the selecting means comprises means for selecting said one
i'egistered performance pattern haﬁng the same meter as that
of the absent performance pattern. Further, the selecting

" means comprises means for selecting said one registered
performance pattern having the same beat as that of the
absent performance pattern.

In modification, the inventive autdma;tic playing
apparatus includes mexhory means for memorizing an
automatic music data which prescribes a music composition
for an automatic play and which contains designation
information so that the designating means retrieves the
designation information from the memory means for
designating a sequence of performance patterns according to
the retrieved designation information. Alternatively, the
designating means comprises means receptive of an extérnal
automatic music data which prescribes a music composition
for an automatic play and which contains designation _

information, for designating a sequence of performance



performance patterns | abel ed individually by secondary codes, and the
substituting nmeans conprises selecting neans operative when the designating
nmeans desi gnates an absent 5 performance pattern having certain primary
and secondary codes for specifying one group having the sane primary code
as that of the absent performance pattern and for selecting fromthe

speci fied group one regi stered performanc® pattern having a secondary code
different than that of the absent performance pattern so as to substitute

neret o, L0, S e BSeReL 06 B (BERRcAORD ABSRMTBRIF RSS2, ¢
sbeent per o mence LS FULL LS Rl LRt e reans
as that of (he abecnt por L oL oGe AL &l Rtk P SA P hach bl Ve
| codes such that the designating means sequentially designates
the performanc;e patterns in terﬁls of the identification codes.

In another form, the substituting means includes ﬁleans
operative when the designating means designates a present
performance pattern which is registered in the storage means |
and subsequently designates an absent performance pattern -
which is not registered in the storage means, for substituting
the present performance pattern for the absent performance
pattern.

In the.a,utomatic playing apparatus of the inventioﬁ, a
plurality of performance patterns are stored in the storage
meaxis, and the performance pattern specified by the
designating means is read out from the storage means to play
the music composition automatically. In this case, when the
designating means specifies an absent pattern which is not
stored in the storage means, an appropriate pattern is
selected from the registered patterns stored in the storage
means for use as a substitute, whereby the music composition
is played successfully. Thus, even when the specified pattern
is not available, the automatic playing is not interrupted.

According to the first method of selecting a substitutive



apparatus includes nenory neans for nenorizing an automatic nusic data

whi ch prescribes a nmusic conposition for an automatic play and which
contains designation information so that the designating neans retrieves

t he designation information fromthe nmenory means for designating a
sequence of performance patterns according to the retrieved designation

i nformation. Alternatively, the designating neans conpri ses. neans receptive
of an external automatic nusic data which prescribes a nusic conposition

desi anating a sEROhEs hdIRtes TOR BRI AT diRlecathg B IR 2 PC e v
Fegi atering t nerBarERr AL YRR & PaUEFBaRY SOBHL 7tk PO aEdes such
{hat the dest gnal g ean e bol |k JecLonatfe L he Ll pqmnge pat erns
means 1 ncludes substitutive pattern. According to tﬁe second method of
selecting a subsi‘;itutl;.ive pattern, when a pattern not stored in
the storage means is designated, the storage means is
searched to extract an akin pattern which has a close relation
to the designated pattern, i.e., identical or similar in genre,
identical in meter, identical in beat and so on. Thus, the
extracted akin pattern is used as the substitutive pattern.
Thus, even when a different pattern is used as a substitute,
the automatic playing is maintained without disturbing
atmosphere or mood of the music composition.

- According to the third method, the registered patterns
having a certain relation to each other, i.e. identical or
similar in genre, identical in meter, identical in beat and so
'on, may be grouped and stored in the stbra,ge means. In this
case, when a patterﬁ not stored in the storage means is
specified, another pattern is extracted as a substitute from a
group to which the specified pattern belongs, whereby the
automatic playing is continuously performed without

disturbing the mood of the music composition.

BRIEF DESCRIPTION OF DRAWINGS



operative when the designati ng':'fréahs designates a present performance
pattern which is registered in-the storage neans and subsequently

desi gnat es an absent perfornmance pattern which is not registered-in the
storage neans, for substituting the present performance pattern for the
absent performance pattern. In the automatic playing apparatus of the

i nvention, a plurality of performance pat@erns are stored in the storage
nmeans, and the performance pattern specified by the designating neans is
read out fromthe s age; % ' TS| 0 4o L] .
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pattern which is_not stored imnsthe or age an an_apprepriagte pattern is
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laying is not interrupted. Accqording to.the first pethod of selecti a
Eubgt i ? utive 55(1g£. 2& and 253 arg a diagram showing a data format o J

music da,ta,'a,nd‘p'attern data stored in the electronic musical
instrument of Fig. 1.

Fig. 3 is a diagram showing configuration of a pattern
data memory of the electronic musicél instrument of Fig. 1.

Fig. 4 is a diagram showing configuration of a reference
ta.ble provided in the electronic musical instrument of Fig. 1.

Fig. 5 is a flow chart showing reproduction operation of
the electronic musical instrument of Fig. 1.

Figs. 6A, 6B, 6C and 6D are a flow chart showing event
operation of the electronic musical instrument of Fig. 1.

Figs. TA, 7B and 7C are a flow chart showing event
operation of the electronic musical instrument of Fig. 1.

| Fig. 8 is a flow chart showing substitution operation of

the electronic musical instrument of Fig. 1.

Fig. 9 is a flow chart showing reproduction operation of
the electronic musical instrument of Fig. 1.

Figs. 10A, 10B aﬁd 10C are a flow chart showing event
operation of the electronic musical instrument of Fig. 1.

Fig. 11 is a flow chart showing substitution process

according to a second embodiment of the invention.



7 pattern, candidates for substitutive patterns are listed in a reference
table. When a pattern not stored in the storage neans is designhated, the
reference table is searched for the substitutive pattern. According to the
second nethod of -selecting a substitutive pattern, when a pattern not
stored in the storage neans is designated, the storage neans is searched to
extract an akin pattern which has a closé relation to the designated
pattern, i.e., identical or simlar in genre, identical in neter, identical

in beat and so on. {gﬁ_h 198884t 1 tglq3 gka renfgﬂbﬁ@gﬁﬂsﬁ%uﬁ )

substitutive pattern even N 1S used as a
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pattern not stored in the storage means is

Fig. lisa block diagram. of an electronic musical
instrument having an automatic playing function according
to a first embodiment of the invention. This electronic
musical instrument has a keyboard 17 to allow a player to
manually play for producing a musical sound. The
instrumeﬁt also ﬁan perform automatic play by setting a
floppy disk containing music data, which is automatic playing
data of a musical composition, in a floppy disk drive (FDD)
13 and by reading the music data.

As shown in Fig. 2A, the music data is sequence data
composed of various kinds of event data and delta time data
indicative of a duration between events. The event data and
the delta time data. are alternately a.r;‘anged. The event data
in the music data is composed of melody data and pattern
designation data. The melody data is used to control
producing/muting or the like of melody tones. The pattern
designation data designates accompaniment pattern data
which is called “style data”. The style data is stored in a
ROM (style memory) of the electronic musical instrument.

The style data is sequence data which represents



specified, another pattern is extracted as a substitute froma group to

whi ch the specified pattern bel ongs, whereby the automatic playing is .
continuously perfornmed without disturbing the nood of the nusic
~conposition. BRI EF DESCRI PTI ON OF DRAW NGS Fig. 1 is a block diagram
showi ng an el ectronic nusical instrunent provided with an automatic playing
function according to a first enbodi nentl®f the invention. Figs. 2A and 2B
are a di agram show ng a data format of nusic data and pattern data stored

in the elect roor}% Mﬁéw?&%ﬁ% edt&ﬂf]%&i?% H%f%e‘i‘rbfﬁ[ am show ng.

configuration tern data nenor el ectroni ¢ nusical instrunent

SR IR e R e
chart show 1o [GGHoUiGHRAviBR°ARA B Phetdif SbSTHAIbE B3 dlidgst o
automatically playing a music composition, the instrument
reads the desigﬁated style dﬁta and plays an accompaniment
automatically.

Referring back to Fig. 1, a CPU 10, which is a control
‘block, is connected through a bus to a ROM 11, a RAM 12, a
floppy disk drive 13, a MIDI interface (I/F) 14, a timer 15, a
keyboard detection circuit 16, a switch detection circuit 18, a
display circuit 20, and a sound source circuit 21. The ROM
11 is composed of a program memofy and a style data
memory. The program memory contains control programs for
controlling the operation of the electronic musical instrument.
The style data memory contains the above mentioned style
data and a reference table which is described later.
Automatic playing data or music data is read from a ﬂopby
disk and written into the RAM 12, and also various registers
are set in the RAM 12 for temporarily storing various data
during automatic playing of music. The floppy disk
containing music da,ta,.or the like is set in the floppy disk
drive 13. An external MIDI equipment may be connected to
the MIDI interface 14. MIDI tone data to Be played

automatically and MIDI style designation data are received
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Figs. 6A, 6B, 6C and 6D are a flow chart show ng event operation of the
el ectronic nusical instrunent of Fig. 1. Figs. 7A, 7B and 7C are a fl ow
chart showi ng event operation of the electronic nusical instrunment of Fig.
1. Fig. 8 is a flow chart show ng substitution operation of the electronic
musi cal instrunent of Fig. 1. Fig. 9 is a flow chart show ng reproduction
operation of the electronic nusical instxument of Fig. 1. Figs. 10A, |0OB
and 10C are a flow chart showi ng event operation of the electronic nusical
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an interruption command is determined by tempo data
contained in th(; music data and style data. A keyboard 17 is
connected to the keyboard detection circuit 16. The keyboard
17 has a compass of about 5 octaves and is fitted with key
ON sw‘iﬁchgs to. detect a ON/OFF state of keys and sensors |
to detect an intensity of initial touch and aftertouch of keys.
The CPU 10 reads the ON JOFF state of the key ON switches
and values detected by the sensors through the keyboard -
detection circuit 16. Various switches 19 are connected to the
switch detection circuit 18. The switches 19 include, for
example, mode selector switches to select a mode such as a
play mode (a mode in which a player manually plays on the
keyboard 17 by himself/herself) and an automatic playiﬁg
mode (a mode in which the music data is read to play
automatically) and timbre selector switches to select a timbre
in the automatic playing mode. The ON/OFF state of these
switches is detected by the switch detection circuit 18. The
results of the detection are read by the CPU 10. The display -
circuit 20 displays a currently selected timbre name, the title
of a musical comi)osition being played automatically and the

like. The sound source circuit 21 generates a musical sound
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to a first enbodi nent of the invention. This electronic nusical instrunment
has a keyboard 17 to allow a player to manually play for producing a

nmusi cal sound. The instrunment also can perform automatic play by setting a
fl oppy disk containing nusic data, which is automatic playing data of a
musi cal conposition, in a floppy disk drive (FDD) 13 and by reading the
nmusi ¢ data. As shown in Fig. 2A, the nusté data is sequence data conposed
of various kinds of event data and delta tinme data indicative of -a duration
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instrunment. The,style data is. sequence data which represents

instruments, string instruments, percussion instruments and

the like which can present melodies and chords at desired |
pitches. The sound production data is inputted from the
CPU 10 to the sound source circuit 21 in order to produce
musical sounds having pitches. The sound production data
includes a note ON signal, pitch specifying data, and channel
specifying data. The sound production data is inputted from
the CPU 10 to the sound source circuit 21 in order to produce
musical sounds having no pitch. In such a case, the sound
production data includes a note ON signal, thythm sound
specifying data, and channel specifying data. The musical

. sound signal is inputted from the sound source circuit 21 to a
sound system 22. The sound system 22 imparts various
effects to the musical sound signal, amplifies the signal, and
then outputs the amplified signé.l to a loudspeaker or the like. |

Fig. 2A shows a schematic configuration of music data

(hereinafter, referred to as “song data”) stored in the
aforesaid floppy disk or the like. A header is formed at the |
top of the song data. The header contains the title of a.

musical composition represented by the song data, playing

time, playing tempo, timbres assigned to channels 1 to 16 of
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10 -acconpani nent patterns prescribed in a |l ength of several neasures. \Wen
the electronic nusical instrunent detects style designation data or pattern -
designation data during automatically playing a nusic conmposition, the
i nstrument reads the designated style data and plays an acconpani nent
automatically. Referring back to Fig. 1, a CPU 10, which is a control
bl ock, is connected through a bus to a R8BI 11, a RAM 12, a fl oppy di sk
drive 13, a MD interface (I/F) 14, a tiner 15, a keyboard detection
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a floppy disk and, witten . ntQ the M'giz, and %I SO various registers
indicates a time interval or duration between event data

located innnedit;,tely before the delta time data and event
data located immediately after the delta time data. The time
interval is represented in terms of clocks of the timer 15. The
event data is composed of a note event (note ON or note
OFF), other playing events such as a sound volume event, a
pitch bend event and the like, a chord specifying event, and a
style designation event-including a bank number specifying
event, a style number specifying event, a section number
specifying event. When a note event or another playing event
is read, the event data is sent to a play operation block such
as the sound source circuit 21. The sqund source circuit 21
‘controls operation of reproducing a musical sound signal on
the basis of the inputted event data. When the chord |
specifying event data is read, root data and type data
contained in the chord specifying data are stored in registers
ROOT and TYPE, respectively. The chord specifying data is
used as a reference fér determining a chord sound and for
shifting the pitch of a bass sound when style data or pattern
data is to be reproduced automatically.

Here, the style data memory is composed‘of a plurality
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are set in the RAM 12 for tenporarily storing vari.ous data during automatic
pl ayi ng of nusic. The floppy disk containing nusic data or the like is set
in the floppy disk drive 13. An external M DI equi pnent may be connected to
the MD interface 14. M DI tone data-to be played automatically and M DI
style designation data are received t heret hrough fromthe external M DI
equi pment. The timer 15 is a circuit to §énerate an interruption conmand to
the CPU 10 at a periodic tine interval. The interval of generating an
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through the keyg%%z)gdingly, by specifying a bank number and a style

number, one piece or one pattern of style data can be
speciﬁéd. Actually each of style data is composed of four
pieces of section data. Therefore, in addition to the bank
number and the Style number, a section number is specified
for actually playing the music, Whéreby one piece of pattern
can be specified or designated for use in playing an
accompaniment automatically.

In Fig. 2B, the style data is composed of four pieces of
section data, namely header and main;ﬁll—in, introduction,
and ending. The header contains index or reference
information indicative of attributes of the style data, such as
the name of the style data, genre, meter, beat and the like.
Genre is a name indicative of a category of music, such as
Rock, Pops, Jazz, Latin and the like. The meter indicates the
number of notes per measure, and triple time, quadruple time
and the like are commonly known. The beat indicates counts
of rhythmical units of time within one measure, and four
beats, eight beats, sixteen beats and the like are commonly
known for melodies of fhe quadruple time fé.mily. Style data

identical or similar in genre and identical in meter can be said



detection circuit 16. Various switches 19 are connected to the switch
detection circuit 18. The switches 19 include, for exanple, node sel ector
switches to select a node such as a play node (a node in which a player
manual |y plays on the keyboard 17 by hinself/herself) and an automatic ,
pl ayi ng node (a node in which the nusic data is read to play automatically)
and tinbre selector switches to select d3tinmbre in the automatic playing
node. The OV OFF state of these switches is detected by the switch

detection ci rcut'&_ 8%1}'{ Dﬂl‘%f%warrﬁgﬁ{lwgtda%& are read by the CPU 10.

The display circuit” 20 spl ays a cur y’sel'ected tinbre name, the title
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Fig. 2B, the accompaniment pattern is sequence data,

including event ‘da.ta. for producing rhythm sounds, bass
sounds, and chord sounds. The bass sounds é,nd chord sounds
are all prescribed at a standard pitch based on CM7 (C minor
7) chord. Accordingly, in actually producing a sound, the
event data is corrected/shifted on the basis of currently
specified root and type, and is then sent to the sound source
circuit 21. The main section data is style data used for
reproducing a regular accompaniment during the automatic
playing. The ﬁ]i—in section data is inserted into main section
data at a caesura. The introduction section data is
reproduced at the beginning of a music. The ending section
data is reproduced at the end of the music. Since the main
style data is reproduced cyclicly or repeatedly, the main sﬁyle
data is constructed so as to ensure a smooth connection at
the end and top thereof. A section number is assigned to each
piece of the section data as follows: 1 for main section, 2 for
fill-in section, 3 for introduction section, and 4 for ending
section.

Fig. 3 is a diagram showing the correspondence between

style data and style number, i.e., identification code in the
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instruments, string instruments, percussion instruments and the |ike which
can present nel odies and chords at desired pitches. The sound production
data is inputted fromthe CPU 10 to the sound source circuit 21 in order to
produce nusi cal sounds having pitches. The sound production data includes a
note ON signal, pitch specifying data, and channel specifying data. The
sound production data is inputted fromtA& CPU 10 to the sound source
circuit 21 in order to produce nusical sounds having no pitch. In such a
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the title of a nusj c&l cogposi ti olgl,regresent ed by the song data '%I ayi ng
style data shown in Fig. 3 are not stored, and only part o

them are registered in many cases for economical reasons or
else. Even in such a case, the correspondence between the
content of style data and the style number is held unique as
indicated by Fig. 3. Accordingly, if the same bank number
and the style number are designated, the same style data will
be selectgd commonly in any electronic musical instrument
provided with an automatic playing apparatus or an.
automatic playing function.

The style da,té, are sorted or organized in terms of genre.
Genre names shown in Fig. 3 are Dance, Ballad, Rock & Pop,
Rhythm & Blues, Hard Rock, Rock & Roll, Jazz, Latin,
Regga,'e,. -a.ﬁ(.i‘RNorld. Among those genres, Rock & Pop, Hard
Rock, and Rock & Roll are .simila,r to each other. Rhythm &
Blues and Rock & Roll are also similar to each other.
Further, Latin and Reggae are similar to each other.

Fig. 4is a diagraxh showing configuration of a reference
table stored in a given memory area of the aforesaid style
data memory. The reference table lists, in a corresponding

manner, available style data (substitutive styles) for use in an
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ti'nme, playing tenpo, tinbres assigned to channels 1 to 16 of 13 the
sound source circuit 21. As described before, the body of the song data
cont ai ns sequence data conposed of alternately arranged delta tinme data and
event data. The delta tinme data indicates a tine interval or duration

bet ween event data |located i mMmedi ately before the delta tine data and event
data located i medi ately after the deltal¥ine data. The tine interval is
represented in terns of clocks of the tinmer 15. The event data i s conposed
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and the substitutive styles are listed in terms of a bank
number and a si:jle number. A style identical or similar in
genre and identical in meter a,ndl preferably identical in beat
is selected as a .éubstitutive style. Since available style data
registered in the style data memory is listed in the reference
table as a substitutive style, the absent style is replaced by
the corresponding substitute style without fail. Only one
substitutive style will be assigned to one objective style.
However, to give variations to the automatic playing, a
plurality of substitutive styles are listed as a block for one
objective style in the present embodiment. A substitutive
style may be selected in actual use from one block at random
or in view of compatibility with preceding style data which
has just been played. | '
As described above, in the present embodiment, the
reference table (hereinafter, substitution table) is
provisionally stored in the style data memory. However, the
substitution table, togéther with song data, may be given
from a floppy disk. Othervxfise, apart from the song data, the
substitution table may be given from another external

apparatus through the MIDI interface. When the
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control s operation of reproducing a nusical sound signal on the basis of
the inputted event data. Wen the chord specifying event data is read, root-
data and type data contained in the chord specifying data are stored in

regi sters ROOT and TYPE, respectively. The chord specifying data is used as
a reference for detern1n|ng a chord sound and for shifting the pitch of a
bass sound when style data or pattern datl®is to be reproduced
automatically. Here, the style data nenory is conposed of a plurality 14

of banks. As sh%mastﬁlﬁi&n taBled gv 8n ffonf o?it%fd’e% the %Pgé ¥oRtgRlCall_ .

representative O cconpani nen erformance t er ns
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| each possibly designated style, because it is unknown what
kind of style data is stored in the electronic musical
instrument. In the electronic musical instrument, when an
absent style data not stored in the style data memory is |
designated, one substitutive style data ranked highest in
priority is searched a;ﬁd selected from the substitution table.

The automatic playing operation of the electronic

musical instrument will now be described with reference to
Figs. 5 to 10. Since.operatign in the manual play mode in
which a player manually phys on the keyboard 17 is
conventionally well known, the description thereof is omitted.
Fig. 5 is a flow chart showing a sequential musical tone
reproducing operation. This operation is performed in
response to an interruption command which is generated By
the timer 15 at regular time intervals after the operation of
the automatic playing has started. The song data is read
from a floppy disk and written into a song data file in the
RAM 12 when the automatic playing gets started. First,
whether the content of a downcount register TIMEL is 0 or
not is determined (n1). The downcount register TIMEL1 is a

register which latches a value of delta time data of the song
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number and the style number, a section nunmber is specified for actually
pl ayi ng the rmusic, whereby one piece of pattern can be specified or
designated for use in playing an acconpani nent automatically. In Fig. 2B,
the style data is conposed of four pieces of section data, nanely header
and main, fill-in, introduction, and ending. The header contains index or
reference information indicative of attriDutes of the style data, such as
the nane of the style data, genre, neter, beat and the like. Genre is a

nane i ndicati Ved%-ftaaaﬁgté'&%ﬁ/s a Wﬁh%ésr&gghbn%?lemﬁg,a Paper Jazz, Latin and
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sequence data is not reached, a unit value “1” is subtracted

-

from the cqnteﬁt of the TIME1 (n2), and thereby returning.
When TIME1 = “0” is determined at the step nl,

indicating that the timing of reading the next sequence data
is reached, processing proceeds to step n3 and subsequent
steps. At the sfep n3, the next sequence data is read from the
song data file in the RAM 12, and whether the read data is
delta time data or event data is determined (n4). When the
read data is event data, an ev.ent' process shown in
Figs. 6A-6D and 7A~7C is executed (n5). On completion of
the event process, return to the step n3 is made. When the
read data is delta time data, the data is set in the TIME1
(n6), and whether the read data is zero time data or not is
determined (n7). When the data is the zero time data, a |
return to the step n3 is made to continue reading of next
event data. When the data is not the zero time data, the
value “1” is subtracted from the content of the TIME1 (n2)
after making determiné,tion at the step n7, and then a return
is made. _

" Figs. 6A—6D and 7TA-TC are flow cha.ri;s showing the

event process. The event process includes processes



15 to be nutually similar or akin style data. Each section data is conposed
of an acconpani ment pattern for several neasures. As shown at the right
hand of Fig. 2B, the acconpani ment pattern i's sequence data, including
event data for producing rhythm sounds, bass sounds, and chord sounds. The
bass sounds and chord sounds are all prescribed at a standard pitch based
on CM7 (C minor 7) chord. Accordingly, i#Cactually producing a sound, the
event data is corrected/shifted on the basis of currently specified root

and type, and |coird8Pon@ihe!td hllferaitndatalbfierived ih the some dagal sect! on

data is style data u reproduci ng a regul ar -acconpani t during the
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(n10). When the data is note ON event data, a channel
number, a noté liumber, velocity data and the like contained
in the note ON event .data are sent to the sound source
circuit 21 to execute the sound producing process (n11). On
the other hand, when the data is note OFF event data,
muting data is sent to the sound source circuit 21 at a
corresponding sound producing channel to execute a sound
muting process (nl12). .
. Fig. 6B is a flow chart showing other playing events
process. Other playing events are a pitch bend event; a sound
volume adjusting event, and a tempo change event, for
example. When such a playing event data is read, the data is
outputted to a corresponding operation unit such as the |
sound source circuit 21, the timer 15 and thé like (n13).
Fig. 6C is a flow chart showing a process executed when
eﬁd data is read. When the end data is read, an instructipn
to stop producing of the sound is issued to all of the sound
source channels which are producing the sound by automa;,tic
playing. Further, a timer interruption process shown in Fig. 5

and Fig. 9, described later, is disabled (n14). As a result,



pi'ece of the section data as follows: 1 for main section, 2 for fill-in
section, 3 for introduction section, and 4 for ending section. Fig. 3is a
di agram showi ng t he correspondence between style data and styl e nunber,
i.e., identification code in the 16 style data nenory. Fig. 3 shows bank
1 only. Generally, the style data are registered in electronic nusical

I nstrunents provided with an automatic hying apparatus or an automatic
pl ayi ng function. However, a conplete set of the style data shown in Fig. 3.

are not st Ored1nﬁfé‘i’cﬂ”éd‘tﬁ&&tre?&oﬁﬁ%@&""?&sé&%ﬂﬁé%n@”‘dmw%ﬁ% for
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nusi cal i nstrunent

chord data is read. The chord data is composed of root data
and type data. The root data is set in the ROOT register,
- and the type data is set in the TYPE register (n15). The
ROOT and TYPE registers are reset when the automatic
. playing starts. '
Figs. TA—7C show operation performed when style
designation event data is read to designé,te style data.
Fig. TA shows operation perforﬁed when a bank number is
specified by a bank number specifying event. When a bank
number is specified, this bank number is set in a new bank
number register NBANK (n20), and then a return is made. -
When another bank number is subsequently specified next
time, the contenf of the new bank number NBANK is
reserved in a bank number register BANK.
Fig. 7B is a flow chart showing operation performed
. when a styie number is specified by a style number specifying
event. When a style number is specified, this style number is
set in a new style number register NSTYLE (n21). Next,
check is made as to whether style data designated by the new
style number NSTYLE and the bank number NBANK is
registered in the style data memory (n22). When the
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provided with an automatic playing apparatus or an autonatic playing
function. The style data are sorted or organized in terns of genre. Genre
‘nanes shown in Fig. 3 are Dance, Ballad, Rock & Pop, Rhythm & Bl ues, Hard
Rock, Rock & Roll, Jazz, Latin, Reggae, and Wirld. Among those genres, Rock -
& Pop, Hard Rock, and Rock & Roll are sipilar to each other. Rhythm & Bl ues
and Rock & Roll are also simlar to each®®ther. Further, Latin and Reggae
are simlar to each other. Fig. 4 is a diagram showi ng configuration of a
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automatic playing of an accompaniment starts in accordance
with seétion data speciﬁed by a section number SECTION in
the style data designated by STYLE and BANK (n24).
Namely, a read pointer to the section data is set éo'ﬁsisf;ently
with the current progress of the automatic playing, and a
number of clocks unti] thé timing of reading next sequence

- data is reached is set in a downcount register TIME2 for the
style data. Then, a return is made. On the other hand, when
the style data 'désignated by NSTYLE-and NBANK is not
available in the style data memory, a style substitution
process (n25) is executed. The style substitution process will
be described later in detail.

Fig. 7C is a flow cha,.rt showing operation performed .
when a section number is specified by a section number
specifying event. When a section number is newly specified or
updated, this section number is set in a section number
register SECTION (n26), and the automatic playing of an
accompaniment starts in accordance with the section data
specified by the section number SECTION.conta.ined in the
style data specified by STYLE and BANK (n27). Namely, a
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and the substitutive styles are listed'in terns of a bank nunmber and a
style nunber. A style identical or simlar in genre and identical in neter
and preferably identical i:n beat is selected as a substitutive style. Since
avai l able style data registered in the style data nenory is listed in the
reference table as a substitutive style, the absent style is replaced by
the correspondi ng substitute style withdt fail. Only one substitutive
style will be assigned to one objective style. However, to give variations
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| Fig. 8 is a flow chart showing a style substitution

process. The substitution table (see Fig. .4) is searched

according to style data designated by NSTYLE and NBANK

so as to find a substitutive style listed in the table (n30).

When a substitutive style is found in the substitution table,

processing proceeds from a step n31 to a step n32. At the

step n31, when a record regarding the designated or specified

style is not avaélable or when style data of a substitutive style

is not s_tored in the style data memory, the determination NO

is made, and then a return is made. In this case, the

processing passes through the style number specifying event

of Fig. 7B without rewriting STYLE and BANK, thus

continuing the automatic playing in the present style. Stated

otherwise, the present style substitutes for the absent style.

At the step n32, a bank number and a style number of

the substitutive style éxtracted by the search are written into

BANK and STYLE, and the automatic playing of an

accompaniment starts in accordance with séction data _

specified by the section number SECTION présc;ribed in the
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apparatus through the MDI interface. Wen the 18 substitution table is
given fromoutside, the table contains all substitutive styles for all of
possi bly designated style data. Further, a plurality of substitutive styles
are listed therein for each possibly deS|gnated style, because it is
unknown what kind of style data is stored in the electronic nusical
instrument. In the electronic nusical ind#runent, when an absent style data
not stored in the style data nenory is de5|gnated one substitutive style
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clocks until the timing of reading next sequence data is

reached is set in the downcount register TIME2 for the

designated style data. Then, a return is made. When a

plurality of substitutive styles are found available for choice

as a result of searching the substitution table, one

- substitutive style ranked .highest in priority may be selected,

or any substitutive style may be selected at random.

Fig. 9 is a low chart showing a style or accompaniment
tone reproducing process. This operation is performed in
parallel with the sequential or melody tone reproducing
operation (Fig. 5) of the song data by the same timer
interruption. First, check is made as to whether the content
of the downcount regisfer TIME2 is “0” or not (n4l). The
downcount register TIMEZ is a register which reads a value of

* delta time data from the section data, and which counts
down each time a timer interruption command is generated.
When the content of the TIME2 is not “0”, indicating that
the timing of reading next sequence data is not reached, a
unit value “1” is subtracted from fhe content of the TIME_2
(n42), and a return is made.

When TIME2 = 0 is determined at the step ndl,



r'eproduci ng operation. This operation is performed in response to- an
interruption command which is generated by the timer 15 at regular time
intervals after the operation of the automatic playing has started. The
song data is read froma floppy disk and witten into a song data file in
the RAM 12 when the automatic playing gets started. First, whether the
content of a downcount register TIMEL1 i8530 or not is determned (nl). The
downcount register TIMEL is a register which |atches a value of delta tine
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the corresponding section data. Then, check is made as to

whether the read data is delta time data or event data (n44).
When the read data is event data, an event process shown in
Fig. 10 is executed (n45). On completion of the event
process, a return to the step n43 is made. When the read
data is delta time data, the data is set in the TIME2 (n46),
and whether the data is zero time data or not is determined
(n47). When the data is zero time data, a return to the step
043 is made to continue reading of event data. When the
data is not zero time data, the value “1” is subtracted from |
the content of the TIME2 (n42) after making determination
at the step n47, and thereby returning. |

Fig. 10A shows operation performéd when ﬁote event
data is read. When note event data is read, whether the data
is note ON event data or note OFF event data is determined
(n'50). When the data is note ON event data, whether the
note ON event data is rhythm part data or non-rhythm part
data is determined (n51). This determination is made based
on a channel number contained in the note event data. When
the note ON event data is of rhythm part, é, channel number,

a note number indicative of a kind of a rhythxh tone, velocity



hY

i s reached, processing proceeds to step n3 and subsequent steps. At the
step n3, the next sequence data is read fromthe song data file in the RAM
12, and whether the read data is delta tinme data or event data is
determned (n4). When the read data is event data, an event process shown
in Figs. 6A-6D and 7A-7C is executed (n5). On conpletion of the event
process, return to the step n3 is nade. en the read data is delta tine
data, the data is set in the TI MEL (n6), and whether the read data is zero

time data o noliaks 47 th HRE dohthindan e pdRbON bRt 1BHA hig dala. o
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ON event data is of non-rhythm part, a pitch is corrected for
the currently sﬁeciﬁed chord (ROOT and TYPE) (n52), and
the_:n a channel number, a noteé number, velocity data and the
like contained in the event data are sent to the sound source
circuit 21 to execute an instrument sound producing process
(n53). When the read note event data is note OFF event
data, muting data is sent to the sound source circuit 21 at a
corfesponding sound producing channel to execute a Iﬁuting
process (n54).

Fig. 10B is a flow chart showing other playing events
process. Other playing events are a pitch bend event, a sound
volume adjusting event, and a tempo change event, for
example. When such playing event data is read, the data is
‘outputted to a corresponding operation unit such as the
sound source circuit 21, the timer 15 and the like (n56).

Fig. 10C is a flow chart showing a process executed when
end event data is read. The end event data contained in the
section data does not indicate the end of automatic playing,
but denotes the end of the accompaniment pattern. Thus,
when the end event data is read, the read I;Ointer is

transferred to the top of the section data, whereby the
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20 corresponding to all event data prescribed in the song data. Fig. 6A -
shows operation perforned when note event data is read. Wen the note event
data is read, whether the data is note ON event data or note OFF event data
is determ ned (nl10). When the data is note ON event data, a channel nunber, -
a note nunber, velocity data and the |like contained in the note ON event
data are sent to the sound source circui4’? 21 to execute the sound pr oduci ng
process (nll). On the other hand, when the data is note OFF event data,

e data | . : . . q
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timer 15 and the Like (n13). Fig. o€ 1s @ bhanehart showinga process
style data is selécted on the basis of the substitution table,
and the accompaniment is automatically continued on the
basis of the substitutive style data. Aécording to the present
embodiment, the substitution table (Fig. 4) is prepa.fed a
style by style, and the style substitution process (Fig. 8) is
executed when a substitute style number is specified. |
However, the substitution table may be prepared a section by
section, and section data most similar to the designated
section data may be used as a substitute _Wheﬁever absent
section data is designated. Also, the substitution table may
be adapted to allow the user to rewrite or add data thereto.
Besides the above mentioned method which is illustrated
with the substitution table in Fig. 4 and the style '
substitution process in Fig. 8, various methods for selecting a
substitutive style may be employed. An operation of selecting
a substitutive style according to second and third
embodiments of the invention will now be described with
reference to Figs. 11,.12A and 12B.
Fig. 11 is a flow chart showing a style substitution

process according to the second embodiment. In the present



end data is read. Wen the end data is read, an instruction to stop
producing of the sound is issued to all of the sound source channels which
are producing the sound by automatic playing. Further, a timer interruption
process shown in Fig. 5 and Fig. 9, described later, is disabled (n14). As
aresult, 21 nusi cal sounds reproduced based on the song data and the
style data are all nuted to end the aut@®atic playing. Fig. 6Dis a flow
chart showi ng a process executed when chord data is read. The chord data.is
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a substitutive style. Similarity of style data is determined on
the basis of refe;'ence information such as genre, meter, and
beat. For each of style data stored in the style data memory,
genre, meter, and beat are written in the header of the style
data as the reference information. Further, genre, meter, and
beat of style data specified in the song data are assumed to
be recognized by a certa.iﬁ method. Examples of such a
recognition method include a method in which the reference
information is written in a style designation event of the song
data, and another method in which gerire, tir'n'e,' and beat of
a]i possible style data are stored in the style data memory
regardless of whether the style data itself is registered or not.

First, the style data memory is searched for style data

identiéa.l in genre to a designated style (n60). When style |
" data identical in genre are found by the search (n61), the
found style data are further examined to find style data
identical in meter to the designated style (n64). When style
data identical in meter are found by the examination, the
found style data are further checked to find style data
identical in beat to the designated style (n66). When style -
data identical in beat is found, this style data is finally



speci fied by a bank nunber specifying event. When a bank nunber is

speci fied, this bank nunber is set in a new bank nunber regi ster NBANK
(n20), and then a return is made. Wen another bank number is subsequently
specified next time, the content of the new bank nunber NBANK is reserved.
in a bank nunber register BANK. Fig. 7B_is a flow chart show ng operation.
performed when a style nunber is specifi?@d by a style number specifying
event. Wien a style nunber is specified, this style nunber is set in a new
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are set In the spect §iedstyhe purber 190l gk ot STYLE ands Liiegiige! 1 ed bank
| data identical in beat, one of style data is selected, either at

random or in ac‘corda.nce with a predetermined rule, for use

as substitutive style data from style data identical in meter

which are found at the step n64 by search (n69). A bank

number and a style number. of the thus selected substitutive

style data are set in BANK and STYLE (n70). Subsequently,

the automatic playing of an a.ccompa,nimént starts in

accordance with section data speci-ﬁed by the section number

SECTION prescribed in the style data designated or specified

by STYLE and BANK (n71), and then a return is made.

Namely, a read pointer to the section data is set consistently

with the current progress of the automatic pla,ying,-a.nd the

number of ‘clocks until the timing of reading next sequence

data is reached is set in the downcount register TIME2 for

the style data. As described above, the present embodiment

does not employ the substitution table, but is adapted to

retrieve a substitutive sﬁyle on the basis of reference

information indicative of a category of each style data.

On the other hand, when no style data identical in genre
to the designated style is found at the step n61, a search for
style data similar in genre is executed (n62). When style data
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nanber register BANK, respectively (n23). Then, the automatic playing of an
acconpani nent starts in accordance with section data specified by a section
nunber SECTION in the style data designated by STYLE and BANK (n24).

Nanely, a read pointer to the section data is set consistently with the
current progress of the automatic playing, and a nunber of clocks until the
timng of reading next sequence data is ¥®ached is set in a downcount
register TIME2 for the style data. Then, a return is nade. On the other

hand, when the_g _ ' by NSTYEE- and. NBANK; LS. T a4 | abl e
" the sty o qstilel i bennE S RNGHL ¥rotieite 37 GeBRe, via Rep B oo
The style substitytio r S i1l _bé descrjhed lateyr .in detail.. Fig. 7C
is a flow char %ostﬁ%ﬁ/\ﬁﬂ%‘;?&ﬁ‘ﬁawgﬁnp@ﬁwﬁé@aﬁ&ﬁqﬁgéia(qaoﬂrﬂ{}%ép is
Eury spect i Sabre R bShAs B Eukents SAtA i Seto PRl S8 e
regi ster SECTI (n26), and .the automatic playing of accgnpani nent
starts in accof ﬁ‘é’é’Q/\PPﬁr%H@ns@Btﬁ a@@a@@t@@ait%aédsw stifiatiyecstyde number

SECTI ON contai ned in the L . .
data is not available. Also, even when style data identical or

similar in genre are found by the search, if style data identical
in meter is not found by the subsequent search, a return from
the step n65 is made on the assumption that substitutive
style data is not available. Thus, the automatic playing
continues in the current style. |
Figs. 12A and 12B are a diagram showing a style

substitution process according to the third embodiment.
Fig. 12A is a dia,gra,m' showing a style data memory used in
the present embodiment. In the present embodiment, style
data are classified or sorted according to génre, meter, and
beat. Further, style data identical in genre, meter, and beat

| are all stored in one group labeled by a primary code in the
form of an identical style number. Most basic style data.
identical in genre, meter, and beat is stored in bank 0.
Variations of i:he basic style are stored in banks 1 to 255
under the identical style number. Stated otherwise, various
styles contained in one group are labeled individually by
secondary codes in the form of the bank numbers.

Accordingly, when a designated style is not a.véilable, style



style data specified by STYLE and BANK (n27). Nanely, a 23 read pointer
to the section data is set consistently with the current progress of
automati c playing, and a nunber of clocks until the tim ng of readi ng next
sequence data is reached is set in the downcount register TIME2 for the
style data. Then, a return is made. Fig. 8 is a flow chart showing a style
substitution process. The substitution tdbl e (see Fig. 4) is searched
according to style data designated by NSTYLE and NBANK so as to find a

substitutive styl,e ljstedqJn th 0 i i : ;
fsggndnigg t;\\te E%ﬁ{@tgﬁﬁbla‘e%jﬁ%@% ggﬂ?‘\@%&gnﬁg'fn@s lg\éengayltg ;S

: st{ep .n '
_spe(I?i fied styl eq@%ﬁgtlsaiﬁé?wé‘?’bilg%agﬁe‘%@%‘a&égﬁ_}’g‘fe’zﬁgg?%ﬁﬂt ?\r/e styl e
enot L0ned L Lhe Sl Sptat 8 IR e WiRa“Sh L B8R ol °

area ranging from 238 to 255 in.style number is reserved for

unsubstitutive sfyle data. That is, style data stored in thié
range cannot be used as a substitute even when a style
number of the absent pattern is identical. Style data which
cannot substitute for absent style data include user-created
style data and special ethnic style data, for example. |
Fig. 12B is a flow chart showing a style substitution
process according to the third embodiment. First, when a
style designated by NBANK and NSTYLE is not available,
check is made as to whether the style mumber NSTYLE falls
in the substitutive range (n80). If it is a number falling in the
substitutive range, search for style data having different bank
numbers and, the identical stjle number is executed (n81).
When relevant style data are found by the search, an
optimum one of the style data is selected (n82). Then, the
bank number of the selected style data is set in BANK, and
also NSTYLE is set to STYLE (n83). Subsequently, the |
automatic piaying of an accompaniment starts in accordance
with section data speciﬁed by the sectiqﬁ 'm_1mber SECTION
prescribed in the style data designated by STYLE and _
BANK (n84), and then a return is made. Naniely, a read



ptocessing passes through the style nunber specifying event of Fig. 7B
w thout rewiting STYLE and BANK, thus continuing the automatic playing in
.the present style. Stated otherw se, the present style substitutes for the
~absent style. At the step n32, a bank nunber and a style nunber of the
substitutive style extracted by the 'search are witten into BANK and STYLE,
and the automatic playing of an acconpamdrent starts in accordance with
section data specified by the section nunber SECTION prescribed in the

AL i e b i e g
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subst i tutive st";ﬂ&%? 1%350"@1@%?‘% Dexh Seqinee J468 6 rRaHh 8 b ,Of
set in the downcount register TIME2 for the style data.

 Asa result,i similar style data can be selected only by
specifying bank numbers. At the step n83, the bank number
BANK may be unconditiona.llyr set to 0. According to the
substitution process'in this case, when style variations are not
available, a basic style is used as a substitute. In the present
“embodiment, style data are organized and grouped according
to genre, meter, and beat, and only style data identical in
genre, meter, and beat are stored under the identical style
nuﬁlber. However, style data may be classified by genre and
meter, and style data identical in genre and meter may be
grouped under the identical style number, and also a bank
number may be used for identifying a beat of the grouped
style data. Also, in the present embodirhent, when the styie
data memory is to be expanded, the relationship between
styie numbers and the content of style data remains intact.
Namely, the content of the memory is configured such that
.style data identical or similar in genre are stored under the
identical style number. __
In the aforesaid embodiments, by standardizing the

content of style data and corresponding style numbers and



as a result of searching the substitution table, one substitutive style .
ranked highest in priority nay be selected, or any substitutive style may
‘be selected at random Fig. 9 is a flow chart showing a style or
~acconpani ment tone reproducing process. This operation is perforned in
‘parallel with the sequential or nelody tone reproduci ng operation (Fig. 5)
of the song data by the same tiner inter¥diption. First, check is made as to
whet her the content of the downcount register TIME2 is "0" or not (n4l).

{ime data i romeric bilmPeht arndnd & BUTAGEy 8 cuipiBtae BndRel Rlerf® T
10Tl cati naven,theitkiedl Stne L in Falitd St By bifidtgs gf, "
(n42): and a r iliFReRt rhadels, BRETORINAY <A Be PRI GRTAATFIRHET st op naL
atmosphere. In the aforesaid embodiments, designation event
data to specify étyle data is written in the song data. Besides
this method, style data may be designated by an extei'nal
appé,ratus. In the aforesaid embi).(“iiments, style data is not
used as a substitute unless genre is identical or similar.
‘However, in the worst case, even when genre is not identical
or similar, style data may be used as a substitute if meter ié
identical. Furthermore, in the aforesaid embodiments, style
designation data to specify style data such as style num’ber
-and the like is read when reproducing the song data. Then,
check is made as to whether the style data is stored or not. If
the style data is not stored, substitutive style data is
_determined. However, before the song data is reproduced,
style data in the song may all be extracted. After
determining whether style data is stored or not with all the’
style data and then selecting substitutive styles, the song
data may start to be reproduced.
As has been stated above, according to the inventidn,
when a performance pattern not stored in t:he pattern storage
is désignated, an appropriate pattern is selected as a

substitute to place automatic playing into opefation, whereby



25 indicating that the timng of reading the next sequence data is reached,
processi ng proceeds to a step n43 and subsequent steps. At the step n43,

t he next sequence data is read fromthe corr.espondi ng section data. Then,
check is made as to whether the read data is delta tine data or event data
(n44). Wen the read data is event data, an event process shown in Fig.

is executed (n45). On conpletion of the ¥ent process, a return to the step
n43 is nade. Wien the read data is delta tinme data the data is set in the

TI ME2 '(n46), % r HHEP i et er mi ned
(n47). Wen t hgﬂg @a}%&r‘gﬂgﬁ@ %s;n%)% lﬁtéet rn to t&&gpg%gp&n%S is made to
conti nue readi data, the
value "1" is s%sf@gge?bﬁgﬁéﬁte co hﬁt Iﬂaﬂﬁﬁe&ﬁaﬁ/ébégi?%fyt er maki ng :
det erm nat| on at the step n47 t hereb rain 10A
operation per f GRRATAKHSHMIES 2 Séﬁl—:s%tt I¥‘§’%ﬁ8§ V&b‘ﬁﬁnﬂ?‘féteg}gﬁrdat ais
read, whether the datalﬁ gla (ﬁ%@t .data note OFF .event data is :
det ermi ned (n5Mse hansihetifute are d By ot tign n&F t he
another substitution method in which a similar pattern akin
to a designated pattern is extracted as a substitutive pattern
from the pattern storage, or a further substitution method in
" which similar patterns are sorted in groups. By selecting a
substitutive pattern from one group, the substitutive pattern
can be selected more precisely, whereby the automatic playing

becomes possible in closer atmosphere to an original melody.



note ON event data is rhythmpart data or non-rhythmpart data is

det erm ned . | mnation is made based on a channel nunber
contained in : ent data. When the note ON event data is of rhythm -
part, a charH"m W‘JQ“E"Me nunber indicative of a kind of a rhythm
tone, velocity ¢ the like contained in the note ON event data
are sent to the sound source circuit 213Po execute a rhyt hm sound produci ng
process (n53). On the other hand, when the note ON event data is of

non-r hyt hm parwbﬁgg%ta%%{iﬁ&uect ed for the currently specified chord.

(ROOT and TYPE) €n a channel nunber, a note nunber, velocity
data and the like gontained in,the;event data are sent teo the sound source
circuit 21 to exec téﬂ@?m%ma%ﬁpyﬁﬁa@ﬁﬁ&n@% * (n53). Wien the
read note event datpa is note OFF event,k data, nﬁ%}l ng dﬁ%t:a IS sent .to the
sound source ci rcuSYOTABEMeanS QT TeEISteTIRSBRAMETD, 47 irﬁBrE%iﬂﬁQV‘? 0

execute a nuting
ot a plurality of performance patterns;

designating means for sequentially designating
performance pzitterns to form a music composition;

playing means for sequentially retrieving the pattern
data of the designated performance patterns from the storage
means to reproduce a sequence of the designated performance
patterns to undergo an auﬁdmatic play of the music
composition; and |

substituting means operative when the designating
means incidentally designates an absent perforﬁlancé pattern
which is not registered in the storage means for substituting
an availablé one of the registered performance patterns for
the absent performance pattern so as to maintain the
automatic play.

2. An automatic playing apparatus accofding to claim 1;
wherein the substituting means comprises means deﬁning a
reference table which lists performance patterns in orgahize_d
manner, and searching means operative when an absent
performance pattern is designated for searching the reference
table so as to select one of the listed performance patterns,

which substitutes for the absent performance péttern.



process (n54). Fig. 10Bis a flow chart show ng ot her playing events
process. O her playing events are a pitch bend event, a sound vol une

adj usting event, and a tenpo change event, for exanple. \Wen such playing
event data is read, the data is outputted to a correspondi ng operation unit
such as the sound source circuit 21, the_ tinmer 15 and the |Iike (n56). Fig.
10Cis a flow chart show ng a process ex¥®ut ed when end event data is read.
The end event data contained in the section data does not indicate the end

i Y S A s S
\r/\ggﬁaéﬁgl gf cg?‘fﬁ%‘%ﬁf‘(?@é% fe&?@%f?fb%)gl t%_'?ﬁ%a%]e{%ove neﬁ??gﬁie]%h@g_er ation,
PSR IS thd sé/arscﬁfﬁ!gfrh%g.ngysﬁe%?ﬁgg A Blgel S not
| corresponding to the absent performance pattern and selects
one listed perfofma.nce pattern from the specified block.
4. An automatic playing apparatus according to claim 1;
~ wherein the substituting means comprises searching means
operative when an absent performance pattern is designated
for searching the storage means to select therefrom one
registered performance pattern which is akin to the absent
pe_rforma.nce pattern to thereby substitute therefor.

5. An automatic playing apparatus according to claim 4;
wherein the searching means comprises selecting means for
selecting an akin performance pattern which has an identical
or similar genre as that of the absent performance patternl.

6. An automatic playing apparatus according to claim 5;
wherein the selecting means comprisés means for selecting.the
akin performance pattern having the same meter as that of
the absent performance pattern.

7. An automatic playing apparatus according to claim 6;
wherein the selecting means comprises means for selecting the
akin performancé patt';ern having the same beat as that of the
absent performance pattern. |

8. An automatic playing apparatus a.ccording to claim 4;

* € L W S *




available in the electronic nusical instrunment, substitutive. style data is
sel ected on the basis of the substitution table, and the acconpaninent is
automatically continued on the basis of the substitutive style data.
According to the present enbodinent, the substitution table (Fig. 4) is
prepared a style by style, ;and the style.substitution process (Fig. 8) is
execut ed when a substitute style number $¢ specified. However, the
substitution table nmay be prepared a section by section, and section data

m”ﬁéagi‘e?;;ﬁéetgﬁvééﬁfiﬁﬁﬁﬁ%%‘ﬁ%é ?%é%%%gﬁé@eﬁ?’é%g%ﬁﬁgﬁﬁé%ﬁ Gt on tabl e

ma e t t . b . . i

; hZFaboiiaﬁegt ic&%&%&h%%%ﬁ%ﬁ?& ipfofBHOf i el BBt o Cabi o
In . t 3 t [ Fi g. '

el coti ng a sulth fiedreisveret Heybeteampoyiamms Artpepal B of sel ecting a
substitutive style according to,second and.-thirgd enbodi nents of the
hventi on w | | SORChnEIEReRLY Salea P FEBISEE] ar Qnanee PakterRy 128,

Fig. 11 is a flqow chart showng a style substitution )
akin to tile a.bsentg'pertsor)ll:na.nce pattern according to the

reference information.

9. An automatic playing apparatus aceording to claim 1;
wherein the storage means comprises means for storing the
pattern data in organized manner such that the plurality of
the performance patterns are sorted into groups labeled by
primary codes, each group containing similar performance
patterns labeled individually by secondary codes, and

‘wherein the substituting means comprises selecting means
operative when the designating means designates an absent
performance pattern having certain prima.ry. and secondary
codes for specifying one group having the same primary code
as that of the absent performance pattern and for selectiné_
from the speciﬁed group one registered p'erforma,nce pattern
having a secondary code different than that of the absent
performance pattern so as to substitute therefor.

10. An automatic piaying apparatus according to claim
9; wherein the selecting means comprises means for selecting
said one registered performance pattern having the same

meter as that of the absent performance pattefn.
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process according to the second enbodi nent. In the present 28
enbodi ment, the substitution table is not used, and style data sim|l
that specified by NBANK and NSTYLE is selected directly fromthe content of
the style data nenory for use as a substitutive style. Simlarity of '
data is determ ned on the basis of reference information such as gen
meter, and beat. For each of style data3ored in the style data nenory,
and beat are witten in the header of the style data as the

jenre, meter, and beat ar th
Cpect f16d in the soty AR §iPmaie ey opardfls 1Tbrding 1 Qi

genre, neter,

nmet hod. Exanpl

Ei eI er encg i nf ;)E@ﬂ%p htﬁf;&% @?ﬁr’ t%[%g%zﬁg gﬂg@% gb%ggbﬁlgﬁggﬁ gﬁngt\?ftgggﬁ% (l)é&tlﬁg
ata, and anot he . _ '

styl e data aresg{@,% (F)‘?gllﬁg%‘y\éaa g’leéﬂte}g{r“e ﬁt‘élrﬂﬂ‘ ef‘lrg %@%g%{ Sz’:tblt ﬁe
style data itself _is r?% staelr)ed or n

as that of the absent perﬁ)tr'ma.nce pattern.’

12. An automatic playing apparatus according to ciaim
1; .includin.g memory means for memorizing an automatic
'musi'c data which prescribes a music composition for an
automatic play and which contains designation information so
that the designating means retrieves the designation
infdrma,tion from the memory means for designating a
sequence of performance patterns according to the retrieved
designation information.

13. An .a,utomatic playing apparatus according to claim
1; wherein the designating means comprises means receptive
of an external aﬁtomatic music data which prescribes a music
composition for an automatic play and which contains
designation informa,tion; for designating a sequence of
performance pattei:ns according to the received designation
information.

14. An automatic plé,ying apparatus according to claim
1; wherein the storage ﬁeaﬁé comprises means for registering
the performaﬁce patterns labeled by identification codes such

that the designating means sequentially designates the _

performance patterns in terms of the identification codes.
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First, the style data nmenory is searched for style data identical in genre .
to a designated style (n60). Wen style data identical in genre are found
by the search (n61), the found style data are further exam ned to find
style data identical in neter to the designated style (n64). Wen style
data identical in nmeter are found by th% exam nation, the found style data
are further checked to find style data i*fentical in beat to the desi gnat ed
style (n66). When style data identical in beat is found, this style data is
finally 29 sel eqgedA@s lak?ﬁid 1563 Sdlainhen a
plurality of styl quét%ﬁa?% I ngﬁ?]?l?gh%%@r?gﬁgfﬁsgdggrﬁs _glge%ltagy](n%).
On the other hquqynufiah {0 LGbiskithtink theafla ifchiel hidind Bpkeativeone of
ed, either at rardom th a

style data is Sélec or in accordance

et cal i n iyt e AETERRR T AR Keblartatorta Wi Reld BB 48" o
' pattern which is registered in the storage means and
subsequently deeignates an absent perfori:na,nce pattern which
is not registered in the storage means, for substituting the

present performance pattern for the absent performance

pa,fterﬁ.
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ntnber and a style nunber of the thus selected substitutive style data are-
~set in BANK and STYLE (n70). Subsequently, the automatic ' an :
acconpani nent starts in accordance with section data sped| fiHesishget PAs gEen
section nunmber SECTION prescribed in the style data desi dhat ed REPLARE® f | ed
by STYLE and BANK (n71), and then a return is nade. Nanels% oH
to the section data is set consistently & th the current progress of the
automati ¢ playing, and t.he nunber of clocks until the timng of reading
next sequence data is reached is set in the downcount register TIM2 for-
the style data. As described above, the present enbodi nent does not enpl oy
the substitution tABNEOMATIC EMHNG&P&AMMSSH&SMQ/I e on
the basis of reference information indicative of a category of each style
data. o the other hAVMANLABIGE BATEERN-FORABSENT PATEERN t he
designated style is found at the step n6l, a search for style data simlar
in genre i s executed (n62). Wien style data _

ABSTRACT
An automatic playing apparatus registers pattern data

representative of a plurality of performance patterns in a storage,
and sequentially designates performance patterns to form a music
composition. The apparatus sequentially retrieve the pattern data
of the designated performance patterns from the storage to

- reproduce a sequence of the designated performance patterns to

| undergo an automatic play of the music composition. The
apparatus operates when incidentally de_signating an absent
performance pattern which is not registered in the storage for
substituting an available one of the registered performance
patterns for the absent performance pattern so as to maintain the

automatic play.

-’I;llis Sheet Has Been Reﬂlaced




"30 simlar in genre are found, processing is restored via step n63 to the
step n64. \Wen, unfortunately style data simlar.in genre is not found, a
return is made wi thout perform ng any effective operation on the assunption
that substitutive style data is not avail able. Al so, even when style data"
identical or simlar in genre are foynedipy the search, if style data
identical in neter is not found by the subsequent search, a return fromthe
step n65 is nade on the assunption that substitutive style data is not
avai l abl e. Thus, the automatic playing continues in the current style.

Figs. 12A and 12B are a di agram showi ng a styl ubst fTutroh process
according to the third enbodinent. Fig. 12A i¢$ ajdiagfam shpw ng a style
data nenory used in the present enmbodinent. I the pré¢sddt pnboeh nent,
style data are classified or sorted accordingjtofgenr¢, tpr, @nd beat.
Further, style data identical in genre, neter)j apd beft arejall stored in
one group |l abeled by a primary code in the folnl)f an4 cal style
nunber. Most basic style data identical - in gegre] nmeter, and beat is stored
in bank 0. _ N
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"Variations of the basic style are stored in banks 1 to 255 under the
identical style nunber. Stated otherw se, various styles contained in one
group are. |l abel ed individually by secondary codes in the formof the bank
nunbers. Accordingly, when a designated style is not available, style 31
data identical in a style nunber anct/dﬁéf erent in a bank nunber is selected
for use as a substitutive style, whereby simlar and appropriate style data
can be selected. A storage area ang@ m 238 to 255 in style nunber is
reserved for unsubstitutive style data.” That is, style data stored in this
range. cannot be used as a substitute even when a style nunber of the absent
pattern is identical. Style data which cannot substitute for absent style
data include user-created style data and special ethnic style data, for
exanple. Fig. 12Bis a flow chart showing a style substitution process
according to the third enbodijrent. FHsiderWwhen a
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"style designated by NBANK and NSTYLE is not available, check is nmade as to
whet her the style nunber NSTYLE falls in the substitutive range (n80). If
it is a nunmber falling in the substitutive range, search for style data
havi ng di fferent bank nunmbers and the identical style nunber is executed
(n81). Wen relevant style data are épuﬁg by the search, an opti num one of
the style data is selected (n82). Then, the bank nunber of the sel ected
style data is set in BANK, and alg5| Ygg is set to STYLE (n83).
Subsequent |y, the autonatic playing of an acconpani nent starts in
accordance wth section data specified by the section nunber SECTI ON
prescribed in the style data designated by STYLE and BANK (n84), and then a
return is made. Nanely, a read 32 pointer to the section data is set

consistently vmlE ]F%t@rhrNﬁﬁielm PRENOName au c ng, and the
nunber of cl ockSTUNT Dan T MO ROk o nex.mta i's reached
'S 1 | DA Stork 33| RP Mouth 68 | RR Beach '
2 | DA Mage! | 34| RP GetUP 69 |RR Bravy
3 | DA Frame |35]| RP Rozza 70 |RR Tongs
4 | DA ABCDE |36| RP Faces 71 |RR Crock
5 | DA Disco |37]| RP Urple 72 |RR Billy
6 | DA Train 38| RP Rhino 73 |RR Kling
7 | DA Tekno (39| RP N.Y.! Jazz
8 | DA Craze |40| RP Lady? {74 |JA Dook!
9 | DA Ibiza 4] | RP Start 7 |JA Swing
10 | DA Light 42| RP Troll 76 |JA BeBop
11 | DA Chuck 43| RP Stash T7 |JA Dixie
12 | DA Quiri 441 RP Earth 78 |JA Zzz.
13 | DA Funky {45| RP Candy 79 [JA Foxy!
14 | DA GitUp 46 | RP SeeYa 80 |JA Vince
15 | DA Queen 47| RP River 81 |JA WFuse
16 | DA Dark? 48| RP Judge 82 |JA EFuse
17 | DA Mitch 49| RP Slap Latin .
18 | DA Weigh |50 | RP Sink! 83 LA Salsa
Ballad Rhythm&Blues | 84 [LA Bamba
19 | BA Ltade 51 | RB Shore 85 |LA Latin
20 | BA Group 52 | RB Motor 86 |LA Samba
21 | BA Gofer 53 | RB Going 87 |LA Bossa
22 | BA Quiet 54 | RB Brass 88 |LA ChCha
23 | BA Lovit 55 | RB NFunk |89 |LA Rumba
24 | BA Magma |56 | RB Skunk 90 |LA Tango
25 | BA Venus 57 | RB CFS01 Reggae
26 | BA Human |58 | RB Lucky 91 |RE Cycle
27 | BA RioDJ 59 | RB Moo! 92 |RE Tired
28 | BA Grand |60 | RB South 93 |RE Guitar
29 | BA Witby Hard Rock World
30 | BA RWalz [61 [ HR Speed 94 TWO Ethno
31 | BA RWalz |62 | HR Drive 95 | WO Grass
32 | BA RWalz |63 | HR HurtN 96 | WO Polka
64 | HR Nervs 97 | WO Mrchl
65 | HR Piles 98 | WO Mrch2
66 | HR BoogE 99 | WO Waltz
67 | HR Help! 100 | WO RCade




"set in the downcount register TIME2 for the style data. As a result,
simlar style data can be selected only by specifying bank nunbers. At the
step n83, the bank nunber BANK may be unconditionally set to 0. According
to the substitution process in this case, when style variations are not
avail able, a basic style is used as g8 g@stitute. In the present

enbodi nent, style data are organlzed an rouped according to genre, neter,
and beat, and only style data ide ji genre, neter, and beat are
stored under the identical style nunberf However, style data nay be
classified by genre and neter, and style data identical in genre and neter
may be grouped under the identical style nunber, and al so a bank nunber nmay
be used for identifying a beat of the grouped style data. Also, in the

pr esent enbou—ncenfe—wheﬂ—t—he—s,t-yd-e_da-t_a_nem{y is to be expanded, the

rel ati onship [bet 0 aLylc fre-s—are—the—eeRt ent of style data renmains
intact. Namell{] Designaiedstyls {he mépoty i s donfigured such that style
data identica re ar ored Junger the identical style
nunmber. In tH lef)‘sfliﬂﬁgv?s.wgu! aTh/S 1ar i zing the
Substitutive style 2 X X Priority order
Substitutive style 3 X X
. X X

FIG.5
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content of style data and correspondi ng style nunbers and 33 bank
nunbers anong a plurality of equi pnment nodels, even when the identical song
data is reproduced by equi pnents of different nodels, the nelody can be
represented in simlar atnosphere. In the aforesaid enbodi nents,
designati on event data to specify sq%ngdata Is witten in the song data.
Besides this nethod, style data may De desi gnated by an external apparatus.
In the aforesaid enbodi mnents, style data is not used as a substitute unless

genre is identl or,simlar. However, in the t Ccasg, ~£ven when genre
IS not identiéit.ﬁA{ar, style data nmay be \Sﬁaég stitute if
neter is identical. Furthernore, in the aforesaid enbodi nents, style
designation data to specify style data such as style nunber and the like is

read when reproduci ng the song data. Then, check is made as to whether the
style data is stored or not. If the style data is not stored, substitutive

style data j)s
CNote event ) _ : (Other playing even@
| If not \NO £
note on / n12 Output event data to
n1t : sound source circuit
YES // ..
- or other circuits
Sound producing Sound muting
process process

FIG.6C | FIG.6D
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Stop reproducing of - |ROOT =-Root data| 15
sang data and style |—n14 TYPE = Type data

data




“deternined. However, before the song data is reproduced, style data in the
song may all be extracted. After determ ning whether style data is stored
or not with all the style data and then sel ecting substitutive styles, the
song data may start to be reproduced. As has been stated- above, according -
to the invention, when a performance Qa{%ern not stored in the pattern
storage is designated, an appropri atg altern is selected as a substitute
to place automatic playing into &Fﬂaﬁo%ﬁereby 34 the automatic
playing is not interrupted even e é stgnated pattern is absent. In
this case, the inventive apparatus uses a substitution nmethod in which
patterns for use as a substitute are listed in a substitution table, or
anot her substitution nethod in atk angnber fr pattern akin to a designated

pattern is extracted as a substi n fromthe pattern storage, or
a further substitution nethod in
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*which simlar patterns are sorted in groups. By selecting a substitutive
pattern from one group, the substitutive pattern can be sel ected nore
preci sely, whereby the autonatic playi ng becones possible in closer
at nosphere to an original nel ody. 35 What is clained is: 1. An automatic
pl ayi ng apparatus conprising: storaggeans for registering pattern data
representative of a plurality of perfornmance patterns; designating neans
for sequentially designating perf e erns to forma nusic
conposi tion; playing neans for sequenttally retrieving the pattern data of
t he designated performance patterns fromthe storage neans to reproduce a
sequence of the designated performance patterns to undergo an automatic
pl ay of the nmusic conposition; and substituting nmeans operative when the

desi gnati ng ( Section number )

SECTION =— 6
Section number - '_"2

Play automatically in
accordance with section | n27
_data specified by BANK,
STYLE, and SECTION

( Retum )



freans incidentally designates an absent performance pattern which is not
registered in the storage nmeans for substituting an available one of the
regi stered performance patterns for the absent perfornance pattern so as to
mai ntain the automatic play. 2. An automatic playing apparatus according to
claim1; wherein the substituting neags/ppnprises neans defining a
reference table which lists performance patterns in organi zed manner, and
sear chi ng neans operative when an rformance pattern i s designated
for searching the reference table So aS {o select one of the listed
performance patterns, which substitutes for the absent perfornmance pattern.
36 3. An autonmatic playing apparatus according to claim?2; wherein the
reference table is organized into a plurality of blocks such that the

searchi ng neans specifies c to the absent performance
pattern and sel ects Style substitution process

Search style substitution table for | - n30
substitutive style

n31
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substitutive 'style
is available

NO

BANK, STYLE —-— n32
Substitutive style —

Play automatically in accordance
with style pattern specified by | _—n33
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‘one |isted performance patt-ern fromthe specified block. 4. An automatic

pl ayi ng apparatus according to claim1l; wherein the substituting neans
conpri ses searching nmeans operative when an absent performance pattern is
designated for searching the storage neans to sel ect therefrom one

regi stered performance pattern which é;qggin to the absent performance
pattern to thereby substitute therefor. 5. An automatic playi ng apparatus
according to claim4; wherein the Eéf«gri means conprises sel ecting neans
for selecting an akin performnce patterh ich has an identical or simlar
‘genre as that of the absent performance pattern. 6. An autonatic playing
apparatus according to claimb5; wherein the selecting neans conpri ses neans
for selecting the akin performance pattern having the sanme neter as that of
t he absent performance pattern. 7. An automatic playing apparatus according

to claimé6; ) means conprises neans for selecting the
aki n perfor g r _ same beat as that of the absent
per for mance — i c playing apparatus according to clai-m
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‘37 wherein the storage neans registers the pattern data contai ni ng
reference information which prescribes attributes of the registered
performance patterns such that the searching nmeans sel ects one registered
performance pattern akin to the absent performance pattern according to the
reference information. 9. An autonaHic E%aying apparatus according to claim
1; wherein the storage neans conprisék/ ans for storing the pattern data

i n organi zed manner such that thenE EG [ gyO) the perfornance patterns are
sorted into groups | abel ed by prinar ades, ch group containing simlar
performance patterns | abeled individually by secondary codes, and wherein

the substituting neans xggggéjgﬁ%ﬁepecting nmeans operative when the
desi gnati ng neans desig nt performance pattern having certain
primary and secongy(_ codes fqgr specifying one group having the sane
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‘as that of the absent performance pattern and for selecting fromthe
specified group one regi stered perfornmance pattern having a secondary code
different than that of the absent performance pattern so as to substitute
therefor. 10. An automatic playing apparatus according to claim9; wherein-
the sel ecting means conprises neans for el ecting said one registered
performance pattern having the sane éé as that of the absent performance
pattern. 38 11. An autonatlcgﬂF21c3é IpTratus according to claim10;
wherein the sel ecting neans conpri's for selecting said one

regi stered performance pattern having the sane beat as that of the absent

perfornan An__aut tic playing apparatus according to claim
1; |ncIud(ﬁﬂ&%@ﬁ%&?hﬂégﬁglpgp rizing an automatic nusic data which
prescribes a music c np03|t|on for an automatic play and whi ch contains
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>

that the designating nmeans retrieves the designation information fromthe
menory neans for designating a sequence of performance patterns according
to the retrieved designation information. 13, An automatic playing
apparatus according to claim1; wherein the designating neans conpri ses
means receptive of an external autongijgonusic data which prescribes a
musi ¢ conposition for an automatic _play and whi ch contains designation

i nformation, for designating a seqge _éé(j ﬁ§ ormance patterns according
to the received designation information.® 14.” An automatic pl ayi ng appar at us
according to claim1l; whepsy As—eoNPri ses nmeans for

regi stering the performance patterns | abel ed by ifentification codes such
that the designating neans sequentially-designatep the perfornance patterns
in terns of the identificatipn codes. 39
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15. AnTEUCBhEL i'c pl ayi ng apparatus according to claim1; wherein the
substituting nmeans includes nmeans operative when the designating neans

desi gnates a present performance pattern which is registégrgd, , _
means and subsequent|y designates an absent perfornmance a@%%%g%ﬁg
not registered in-the storage neans, fgp substituting th -[Bétgs_eﬂ*n? MAR 1998

performance pattern for the absent perfornmance pattern. j___ o M|

AUTOMATIC PLAYING APPARATUS SUBSTITUTING
AVAILABLE PATTERN FOR ABSENT PATTERN

ABSTRACT

An automatic playing apparatus registers pattern data
representative of a plurality of performance patterns in a storage,
and sequentially designates performance patterns to form a music
composition. The apparatus sequentially retrieve the pattern data
of the designated performance patterns from the storage to
reproduce a sequence of the designated performance patterns to
undergo an automatic play of the music composition. The
apparatus operates when incidentally designating an absent
performance pattern which is not registered in the storage for
substituting an available one of the registered performance
patterns for the absent performance pattern so as to maintain the

automatic play. (Figure 1)



