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modulation (, i. e. a change of tonality) during the per- formance. The
present invention relates to an electronic mu-  Japanese Laid-Open Patent
Publication No. 61- sical instrument with an automatic tonality designat-
292692 discloses an automatic accompaniment ap- ing function bywhich a
desirable tonality forthe music   5   paratus which automatically generates
accompani- to be performed Is automatically designated based on  ment tones
such as arpeggio tones, bass tones etc. chord performance information, and
more particular-  This apparatus comprises an accompaniment pat- ly to an
electronic musical instrument having an au-  tern memory for storing pitch
difference data indica- tomatic tonality designating function, comprising:
tive of a pitch difference between a certain tone and chord designating
means for designating a   10  the root of a chord In accordance with the
rhythm pro- chord;                                           gression by
each rhythm kind and each chord type. chord Information storing means
having plural  The pitch difference data Is read from the accompa- storing
areas which can store plural pieces of chord  niment pattern memory in
accordance with the information In a lapse of time, said chord information
rhythm progression in response to the selected storing means replacing an
oldest chord Information   15  rhythm and the type of chord which Is
performed by stored therein with another new chord information in-  the
keyboard. By adding the read pitch difference dicative of a chord which is
newly designated by said  data to root note data indicative of the root of
the chord designating means; and                     chord to be performed,
accompaniment tone data in- detecting means for detecting chord informa-
dicative of the tone pitch of the accompaniment tone tion indicative of
predetermined specific chords  20  Is formed. Thus, the accompaniment tone
indicated among said plural pieces of chord information stored  by the
accompaniment tone data is to be sounded. in said chord Information storing
means.             However, in this conventional apparatus, the With the
progress made in developing an auto-  reading out of the pitch difference
data from the ac- matic technique for electronic musical instruments
companiment pattern memory is controlled by the and the like, several
automatic accompaniment appa-  25  rhythm kind and chord type only.
Therefore, in order ratuses have been developed in the recent years.  to
prevent the musically Inadequate accompaniment These automatic
accompaniment apparatuses auto-  tone from being sounded, the pitch
difference data matically generate additional tones such as duet  which can
be stored in the accompaniment pattern tones, arpeggio tones, bass tones
etc. based on melo-  memory and used for generating the accompaniment dy
performance, chord performance etc. These addi-  30  tone must be limited
to an extent indicative of the tional tones are automatically sounded with
perfor-  notes such as a basic constituent note and a tension mance tones
such as a melody tone and a chord.   note concerning the chord to be
performed. As a re- Thus, the music can be performed with a great variety
suit, the accompaniment tone to be generated may be concerning Its
performance manners. In this case,  suitable for ordinary music. However,
the succession the additional tone can be generated based on the  35  of
accompaniment tones sounds monotonous, thus chord only. However, in order
to generate the addi-  this conventional apparatus mentioned above is dis-
tional tone suitable for the tune to be performed, It is  advantageous in
that the full variety of accompani- desirable to set the tonality (such as
major tonality,  ment cannot be obtained. minor tonality etc.) of the tune.
U.S. Patent No. 4,489,636 discloses an electron- Therefore, U.S. Patent No.
4,419,916 discloses  40  Ic musical instrumentb which produces counter
melody an electronic musical instrument which, prior to the  and
automatically selects one from among chord con- performance, designates the
tonality by operations of  stituting tones in a predetermined priority
order and a minor tonality switch and keys of keyboard (here-  produces a
tone of the same note as the selected tone after referred to as keyboard
keys). For example,  as a counter melody tone. This electronic musical in-
when the performer simultaneously operates a major  45  strument further
comprises a chord type detector for tonality switch and a keyboard key
corresponding to  detecting a chord type of a performed chord besides a C
note, the C major tonality is designated.    a chord designation detector
for detecting thefact that However, in the conventional electronic musical
the chord has been designated, a counter melody Instrument mentioned above,
the performer must   tone determining circuitfor selecting one from among
designate the key by himself. This is disadvanta-  60  the chord
constituting tones and a sound system for geous in that the preparation of
the performance be-  producing the counter melody tone. The predeter- comes
troublesome for the performer due to such ton-  mined priority order is
determined in accordance with ality designation. Further, the performer
cannot des-  the detected chord type. ignate the tonality if he does not
know the tonality of  However, the teaching of U.S. Patent No. the tune. In
addition, the above tonality designation   55  4,489,636 does neither
disclose nor suggest the pos- is made by using the keyboard, so that the
tonality  sibility of automatically setting the tonality. Thus, it is
designation cannot be made in the middle of the per-  Impossible to change
the tonality while playing this formance. Furthermore, It is impossible to
effect a  automatic musical Instrument Particularly, an auto- 2    



3                   EP 0 351 862 B1                 4 matic modulation of
the tonality according to the  tonality data by which the tonality suitable
for the tune chord Information detected by the chord type detect-  to be
performed is automatically designated In accor- ing means and by the chord
designation detecting   dance with music theory. means cannot be performed
at all because US-A-         in order to achieve this objective, an
electronic 4,489,636 merely discloses that in response to the de-   5
musical instrument of the kind mentioned right at the tected chord type,
one of the chord constituent notes  beginning Is provided with an automatic
tonality des- is selected as a counter melody tone which Is then au-
ignating means comprising tonality data setting tomatically sounded.
means for - when said detecting means detects said U.S. Patent No.
4,184,401 discloses an electron-  chord information - setting tonality data
indicative of ic musical instrument which detects the chord in re-  10   a
tonality based on said predetermined specific sponse to a combination of
plural note name Informa-  chords, whereby a desired tonality Is
automatically tion. This conventional electronic musical instrument
designated by said tonality data. comprises a shift register having twelve
bits each     Further objects and advantages of the present in-
corresponding to each note of the 12-note scale. In  vention will be
apparent from the following descrip- this case, "1" is set to the bit
positions of the shift reg-  15  tion, reference being had to the
accompanying draw- later corresponding to the plural note names which  ings
wherein a preferred embodiment of the present are designated by
simultaneously depressing the    Invention is clearly shown. keyboard keys.
Then, until the combination of parallel outputs from the shift register
coincides with any of  in the drawings: the predetermined combinations each
indicative of a   20 predetermined chord type (such as major, minor, sev-
Fig. 1 is a block diagram showing the whole con- enth etc.), a series of
data stored atthe bits of the shift  figuration of the electronic musical
instrument register Is circulatingly shifted. When the above com-
according to an embodiment of the present inven- bination coincides with
that of a certain chord type,  tion; this chord type is selected. in
addition, the root of the   25  Figs. 2Ato 21 are drawings showing detailed
con- chord is determined in response to the circulatingly  figurations of
several tables and registers to be bit-shifting times of the shift
register. Thus, the chord  set within a working memory shown In Fig. 1; is
detected in response to the combination of de-      Figs. 3A, 3C, 3D, 3E
and 3F are drawings show- pressed keyboard keys.
ing detailed configurations of several detection In this conventional
electronic musical instru-  30  tables shown in Fig. 1, Fig. 3B shows notes
as an ment, the chord Is determined at the firstly detected  example of a
detected chord, and Fig. 3G shows combination in the circulating
bit-shifting of the shift  notes as an example of a mode; register.
Therefore, if another combination to be de-  Fig. 4A shows a detailed
configuration of a tected exists, such combination must be neglected.
rhythm pattern memory shown in Fig. 1, and Fig. So, if the firstly detected
combination corresponds to  35  4B shows a detailed configuration of an
accom- the chord to be selected by the performer, there is no  paniment
pattern memory shown in Fig. 1; and problem. However, If not, the wrong
chord is detected.  Figs. 5A to 12 are drawings showing flowcharts
Particularly, in case many kinds of chord types should  of programs to be
executed by a microcomputer be set in this apparatus or the performer
should des-  shown in Fig. 1. ignate the chord including the tension note,
there are  40  Next, description will be given with respect to the
complicated combinations among the note names.     electronic musical
instrument according to an em- Therefore, as the number of chord types and
notes to  bodiment of the present invention. be designated becomes larger,
the frequency of er- rors (i. e. wrong detections) becomes larger. Further,
[A] BASIC PRINCIPLE OF THE INVENTION when the performer touches or
depresses the key-  45 board key by mistake, this frequency of errors be-
In a first aspect of the invention, when the chords comes even larger.
are sequentially designated, the memory stores the When the wrong detection
of the chord as men-   chord information indicative of the designated note.
tioned above occurs, this apparatus cannot generate  Then, when it is
detected that the memory stores all the correct automatic accompaniment
tones such as   50  of the chord information indicative of the plural spe-
the arpeggio tones, bass tones etc. which are gener-  cific chords which
are predetermined by each tonali- ated in response to the detected chord.
Therefore, the  ty, the tonality data indicative of the tonality corre-
above conventional electronic musical instrument is  sponding to the
specific chords is set. disadvantageous in that its quality of the
automatic  in general, in one tune, there is a tendency in accompaniment
tone must be lowered.           55   which the specific chord progression
is made in each Accordingly, the object of the present invention  tonality
in response to the rhythm kind such as the as characterized in the appended
claims is to provide  march, waltz, blues etc., or another tendency In
which an electronic musical instrument which generates   the specific chord
groups emerge within the certainly 3    



5                  EP 0 351 862 B1                   6 short period In each
tonality. For example, In a certain  In a fourth aspect of the invention,
when new note rhythm kind, the specific chord progression remark-  name
information is inputted, plural chords are tern- ably emerges in each
tonality based on the Cadence  porarily extracted, wherein each of these
plural Theory of the succession of chords. More specifical-  chords has the
root concerning each of plural note ly, In case of C major, the chord Is
progressed from G    5   names which are designated by the new note name
major to C major or from Db major to C major. In case  information. Within
these plural chords, one chord is of C minor, the chord Is progressed from
G minor to  selected as a new chord, wherein the predetermined C minor. On
the other hand, in the blues, for example,  chord progression relation Is
established between the chords of i-degree Seventh, IV-degree Seventh,
this selected chord and the preceding chord. Then, V-degree Seventh (e. g.
C Seventh, F seventh, G   10o  new chord information indicative of this new
chord is Seventh In case of the C major tonality) tend to  stored In the
memory. emerge within the certainly short period during which  In the
meantime, the chord progression in the this major tonality is set as the
base note. On the  tune has the specific progression mode based on the
other hand, In the minor tonality of the blues, other  music theory. For
example, based on the cadence chords of I-degree Minor Seventh, IV-degree
Minor  15  theory, the chord type is varied from Seventh or Sev- Seventh,
V-degree Minor Seventh (e. g. C Minor Sev-  enth Suspended 4 to Major. In
addition, the root of enth, F Minor Seventh, G Minor Seventh in case of the
chord descends by every semitone interval by 7-note C minor tonality) tend
to emerge within the certainly  or 1-note, i.e., the chord Is varied from
G7th to [err] or short period during which this minor tonality is set as
from[err](SUS4) to[err] Hence, by selecting the pre- the base note.
20  determined chord progression in advance, the chord As a result, without
any trouble of the performer,  suitable for the music theory is eventually
designat- the tonality corresponding to the musical theory can  ed. be
automatically designated based on the above-      In this case, it is also
possible to designate the mentioned tendency even If the performer does not
new chord in consideration of the tonality which is au- know the tonality
of the tune to be performed or even   25  tomatically designated in
response to the designated in the middle of the performance. Then, the
designat-  chord or which Is designated by operating the tonality ed
tonality is set as the tonality data. Therefore, by  designating switch and
the like. use of such tonality data, It is possible to form the ade-  By
using the tonality, it is possible to designate quately additional tones
for the tune, wherein the ad-  the chord In response to the following chord
progres- ditional tones are the duet tones, arpeggio tones,  30  sions:
related 11 of secondary dominant chord group bass tones etc.
to secondary dominant suspended 4 chord group or In a second aspect of the
invention, based on the  secondary dominant chord group (e.g., [err] to
chord information stored in the memory, the tonality  [err](SUS4) or [err]
In case of the C tonality); related 11 is designated in accordance with the
predetermined  of substituted secondary dominant chord group to condition
corresponding to the designated rhythm   35  substituted secondary dominant
suspended 4 chord kind.                                             or
substituted secondary dominant chord group (e.g. In a third aspect of the
invention, when the chords  [err] to[err](SUS4) or [err] In case of the C
tonality). are sequentially designated, the mode corresponding   Further,
It is possible to designate the specific to the designated chords is
determined. Based on the  chord in the designated tonality within the
plural determined mode and the designated rhythm kind,  40  chords. In this
case, It is possible to use the chord the pitch difference data indicative
of the tone pitch  which frequently emerges in the designated tonality. of
the tone from the root note of the mode is generat-  For example, the
primary chord, cadence chord etc. ed in accordance with the rhythm
progression. By  in the minor tonality (e.g.,[err] adding this pitch
difference data to the root note data  etc. in the C tonality) can be used.
indicative of the root of the designated chord, the ac-  45  Furthermore,
within the plural chords to be des- companiment tone data indicative of the
tone pitch of  ignated, one chord is selected as the new chord, the
accompaniment tone is to be formed. Then, the  wherein a certain relation
Is established between the accompaniment tone signal corresponding to this
ac-  tension degrees of this chord and the preceding companiment tone data
is to be generated.         chord. This tension degree is determined in
response Therefore, It is possible to use all of the notes  50  to the
designated tonality. Thus, it is possible to des- based on the mode as the
accompaniment tone, even  ignate the chords along the tension line in the
succes- if this note is not the basic constituent note of the  sion of
chords. In other words, this tension line indi- chord and the tension note.
As a result, without gen-  cates the progression of tension degrees of the
erating the musically inadequate tones, a plenty of  chords. tones can be
used as the accompaniment tones.  55    In a fifth aspect of the invention,
plural chords are Thus, it is possible to complicate the succession of ac-
temporarily extracted based on plural roots of note companiment tones, so
that the listener will enjoy the  names designated by plural note name
information. In accompaniment music full of variety.
consideration of the tension note Included in each of 4    
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chords, one chord will be eventually se-  The operations of these switches
41 and controls 42 lected. In this case, It is possible to select the chord
are respectively detected by the corresponding whose number of tension
notes is the smallest or  switches and controls provided within a switch
circuit whose tension degree is the smallest, wherein the  40a. number of
tension notes and the tension degrees are   5  These switch circuits 10a,
20a, 30a, 40a are all pre-stored by each chord.
connected to a bus 50, which is also connected to a percussion instrument
tone signal generating circuit [B] CONFIGURATION OF AN EMBODIMENT
61, an accompaniment tone signal generating circuit 62, a tempo oscillator
70 and a microcomputer 80 Referring now to the drawings, wherein Fig. 1 is
10  The percussion instrument tone signal generat- a block diagram showing
the whole configuration of  ing circuit 61 provides plural channels in
which plural the electronic musical instrument having the auto-  musical
tone signals corresponding to percussion in- matic tonality designating
function according to an  struments such as a cymbal, a bass drum etc. are
embodiment of the present invention.             formed. In response to
percussion instrument tone The electronic musical instrument as shown in
15  data PITD1 to PITDm outputted from the microcom- Fig. I provides a
keyboard 10, a tonality setting panel  puter 80 via the bus 50, this
circuit 61 forms and out- 20, a rhythm control panel 30 and an operation
panel  puts the corresponding percussion instrument tone 40. The keyboard
10 includes plural keyboard keys for  signals. The accompaniment tone
signal generating designating the chords. The key-depression/key-re-
circuit 62 provides plural channels (i.e., n channels) in lease operation
of each keyboard key Is detected by  20  which plural musical tone signals
corresponding to on/off states of its corresponding key switch which is
the musical instruments such as a piano violin etc are included within a
key switch circuit 10a. In addition,  generated. In response to tone color
data, tone pitch this key switch circuit 10a includes a chattering pre-
data, tonality-on signal KON and tonality-off signal venting circuit, a
wait timer circuit etc., which prevent  KOF outputted from the
microcomputer 80 via the bus the keyboard key from being touched by
mistake. Fur-  25  50, this circuit 62 forms and outputs the musical tone
ther, when the plural keyboard keys are depressed  signal having the tone
color corresponding to the tone with a little time delay, it is also
detected as simulta-  color data and the tone pitch corresponding to the
neous key-depressions. Thus, such simultaneous   tone pitch data. These
circuits 61 and 62 are connect- key-depressions are detected as one
key-depression  ed to a sound system 63 configured by an amplifier, event.
The tonality setting panel 20 provides a tonal-  30  a speaker etc. Thus,
the sound system 63 generates ity setting selection switch 21, a major
tonality switch  the musical tones corresponding to the signals from 22 and
a minor tonality switch 23. The tonality setting  the circuits 61 and 62.
selection switch 21 selects one of an auto-mode In   The tempo oscillator
70 outputs a rhythm inter- which the tonality is automatically set in
response to  rupt signal RINT having the predetermined frequency the chord
performance by the keyboard 10 and a   35  to the microcomputer 80. The
frequency of this manual mode In which the tonality is set by the spe-
rhythm interrupt signal RINT is determined by tempo cific key-depression of
the keyboard 10. The major  data fed from the microcomputer 80 via the bus
50 in tonality switch 22 is used for designating the major  response to the
operation of the tempo control 33. tonality in the manual mode, while the
minor tonality  The microcomputer 80 consists of a program switch 23 is
used for designating the minor tonality in  40  memory 81, a central
processing unit (CPU) 82 and the manual mode. The operations of this
tonality set-  a working memory 83, all of which are connected to ting
panel 20 are detected by the tonality setting  the bus 50. The program
memory 81 is constructed switch circuit 20a, which includes a tonality
setting  by a read-only memory (ROM) which stores a main selection switch
21a, a major tonality switch 22a and  program and its subprograms, and a
rhythm interrupt a minor tonality switch 23a corresponding to the   45
program shown In Figs. 5A to 12. When a power switches 21, 22 and 23
respectively. The rhythm con-  switch (notshown) is on, the CPU 82 starts
to execute trol panel 30 provides rhythm selecting switches 31  the main
program. This main program is repeatedly for selecting one of rhythm kinds
such as the march,  executed until the power switch is off. When an inter-
waltz, etc.; a start/stop switch 32 for designating the  rupt signal RINT
is fed to the CPU 82, the CPU 82 start/stop operations; a tempo control 33
for control-  so  breaks its execution of the main program and then ling
the rhythm tempo; and a volume control 34 for  starts to execute the rhythm
interrupt program. The controlling the tone volume. The operations of these
working memory 83 is constructed by a random-ac- switches 31, 32 and
controls 33, 34 are respectively  cess memory (RAM). In this working memory
83, sev- detected by the corresponding switches provided  eral registers
and tables for executing the above- within a rhythm control switch circuit
30a. The oper-  55   mentioned programs are preset as follows. ation panel
40 provides a plenty of switches 41 and controls 42 for selectively
controlling a tone color, tone volume etc. of a musical tone to be
generated. 5    
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Buffer Register 83a (Fig. 2A)   the chord which Is heard with larger
impression forthe listener is given the larger value of CTENL but the This
register83a has the storage area where data  chord which can be heard
softly Is given the small val- of several keyboard keys which can be
depressed si-  ue of CTENL (see Fig. 3C). multaneously can be stored. In
order to designate the   5 chord, this register 83a stores all of keyboard
key  (4) Rotation Register 83d (Fig. 2D) codes KC indicative of the
keyboard keys which are simultaneously depressed.
This rotation register 83d having twelve bits cor- responds to the 12-note
scale whose several notes (2) Buffer Register 83b For A Depressed Key Flag
10  corresponding to the simultaneously depressed key- (Fig. 2B)
board keys are given the key-depression flags "1". In order to detect the
chord, each bit data of this rotation Each storing area of this buffer
register 83b has  register 83d is rotated. the bit number corresponding to
the 12-note scale. The number of storing areas in this buffer register 83b
15  (5) Root Tone Counter 83e (Fig. 2D) corresponds to the number of
keyboard keys which can be simultaneously depressed by the performer.
The root note counter 83e counts up in synchron- Based on the
simultaneously depressed keyboard    ism with the rotation of the rotation
register 83d. Thus, keys, several chords can be selected. However, there
the data of this root note counter 83e will Indicate the is a possibility
In that one or more evasive notes un-  20  key code KC of the root note
data ROOT. necessary to the selected chord are included within the notes
designated by the simultaneously de-     (6) Depressed Key Flag Table 83f
(Fig. 2E) pressed keyboard keys. Then, such unnecessary notes are excluded
from the designated notes by       This table 83f stores some of the
key-depression each chord, so that the notes properly corresponding   25
flags stored in the foregoing buffer register 83b. More to the selected
chord can be obtained. Thereafter,  specifically, this table 83f stores the
key-depression key-depression flag "1" is set for each of such proper
flags concerning eight chords which have been em- notes by each chord.
ployed as the detected chords. (3) Chord Detection Buffer Register 83c
(Fig. 2C)  30  (7) Chord Table 83g (Fig. 2F) This buffer register 83c has
the storing areas    In response to the key-depression flags stored in
whose number corresponds to the number of key-     the table 83f, this
chord table 839 stores the root note board keys which can be simultaneously
depressed   data ROOT, chord type data TYPE and chord tension by the
performer. Based on the simultaneously de-  35  levels CTENL concerning the
above eight chords. pressed keyboard keys, several chords can be con-
sidered to be selected. Each storing area stores sev-  (8) Blues Table 83h
(Fig. 2G) eral data Including ROOT Indicative of the root note of the
selected chord; TYPE indicative of the chord   This blues table 83h
includes matrix storing ta- type; TENSU indicative of the number of tension
40  bles corresponding to the six kinds of chords each notes whose keyboard
keys are depressed in the se-  having the root note data ROOT Indicated by
12-note lected chord; LTNO indicative of the smallest tension  scale.
Namely, these matrix storing areas correspond note number within all
tension note numbers TNO    to the chords [err]. Each matrix whose keyboard
keys are depressed; and CTENL In-   storing area stores the flag "1"
indicating the exis- dicative of a chord tension level. Herein, the tension
45  tence of each chord. notes are the notes which are additionally sounded
with the basic constituent notes of the chord. In case  (9) Key Flag Table
83i (Fig. 2H) of the chord "minor 7", the basic constituent notes are the
notes of "1-degree", "3-degreeb","5-degree", 7-   This key flag table 831
Includes the matrix storing degreeb", while the tension notes are the notes
of "9-  50  areas corresponding to the four kinds of tonalities degree",
"11-degree". The number TENSU is the      each having the root note data
ROOT Indicated by 12- number of the additional tones, and the tension note
note scale. Namely, these matrix storing areas corre- number TNO indicates
the "tension degree" of each  spond to the major tonality, minor tonalities
of the additional tone. As the tension note number TNO be-  blues and
another majortonality, minor tonality of the comes larger, the dissonance
of the chord becomes  55   music other than the blues. Each storing area
stores larger (see Figs. 3A, 3B). Further, the chord tension  the judging
times of each tonality which changes from level CTENL Indicates the tension
degree of the chord  "0" to "3". itself. This chord tension level CTENL is
set such that 6    11                 EP 0 351 862 B1                 12
(10) Other Registers 83j (Fig. 21)                   tonality and these are
stored In the chord table 



83g. Each of the other registers 83j temporarily stores  (i) Second Tension
Level Sum Value SUMTENL2 the following variable data which are necessary to
Similar to the above value SUMTENL1, this execute the foregoing programs.
5      value SUMTENL2 indicates the sum value of the (a) Performance Start
Flag PSTF                   chord tension levels CTENL of the eight chords
In order to detect the start timing of the per-  which have been previously
selected, wherein formance, this flag PSTF is used. More specifi-   the
eight chords correspond to one tonality and cally, PSTF is at"0" just
before the performance  these are stored in the chord table 83g. (i.e.,
rhythm performance) is started, while PSTF   10  (j) Temporary Tonality
Data KMKD is at "1" just after the performance is started.      Before the
tonality is finally determined, this (b) Performance Start Minor Flag PSTMF
temporary tonality data KMKD indicates the ton- In order to detect the
minor tonality, this flag  ality which is temporarily determined in accor-
PSTMF is used. When PSTMF is at "1", the chord    dance with the
predetermined condition. The at the start timing of the performance Is the
minor  15  most significant bit (MSB) of this data KMKD In- chord or minor
seventh chord. When PSTMF is at    dicates the major or minor tonality,
while other "0", this chord Is other than the minor chord and  bits thereof
indicate the tonality (e.g., C tonality, minor seventh chord.
G tonality etc.) which is designated by the key (c) Buffer Address BAAD
code KC. This buffer address BAAD is the address  20   (k) Tonality Data
MKD data for designating each storing area of the buf-    This tonality
data MKD Indicates the finally fer register 83b and chord detection buffer
regis-  determined tonality. Similarto KMKD, the MSB of ter 83c.
this data MKD Indicates the major or minor tonal- (d) Present Table Address
CTAD                    ity, while other bits thereof Indicate the tonality
This present table address CTAD indicates  25  which is designated by the
key code KC. the storing area concerning the newest chord      (I) Tonality
Setting Flag MKSF within the depressed key flag table 83f and chord
This tonality setting flag MKSF indicates table 83g. This address CTAD
repeatedly desig-    whether or not the tonality has been already set.
nates one of eight storing areas In the predeter-  This flag MKSF is at "0"
before the tonality is set, mined order.                              30
while MKSF is at "1" after the tonality Is set. (e) Priority Chord Flag
PCDF                      (m) Mode Data SCALE This priority chord flag PCDF
Is the flag         This mode data SCALE indicates the musical which
indicates whether or not the desirable one  mode such as Ionian, Dorian
etc. of plural chords stored in the buffer register 83c  (n) Rhythm Kind
Data RHY is selected by the priority according to the prede-  35  This
rhythm kind data RHY Indicates the termined condition. This PCDF is at "I"
when the  rhythm kind such as the blues, march, waltz etc. desirable chord
has been already selected, while  (o) Rhythm Run Flag RUN PCDF is at"0"
when such desirable chord has not       This rhythm run flag RUN indicates
the been selected yet.                                states of auto-rhythm
performance. The flag (f) Primary Cadence Chord Flag PCCF       40      RUN
Is at "1" when the auto-rhythm performance This primary cadence chord flag
PCCF is the   is made, while RUN is at "0" when the auto- flag by which
each of the primary chord and ca-   rhythm performance is stopped. dence
chord is forced to be alternatively selected  (p) Tempo Count Data TCNT
within the plural chords stored In the chord detec-   This tempo count data
TCNT is the count tion buffer register 83c. The PCCF is at "I" when  45
data indicative of the progression of auto-rhythm the cadence chord has
been previously selected,   performance, wherein the count value thereof
while PCCF is at "0" when the primary chord has  changes from "0" to "31"
by every one bar or ev- been previously selected.
ery two bars. (g) Key-Depression Chord Data DPCHD
Furthermore, the bus 50 is connected to several This data DPCHD Indicates
the chord which  50  detection tables 91, a rhythm pattern memory 92 and Is
presently designated by the keyboard 10. This  an accompaniment pattern
memory 93. The several data DPCHD normally consists of the root note
detection tables 91 are stored In the memory con- data ROOT and chord type
data TYPE.            structed by a ROM, wherein a chord constituent note
(h) First Tension Level Sum Value SUMTENL1     table 91a, a chord tension
table 91b, a primary/ca- This value SUMTENL1 Indicates the sum   55  dence
chord table 91c, a first mode table 91d and a value of the chord tension
levels CTENL of the  second mode table 91e are included. eight chords which
have been previously select-   In response to the chords such as [err] ed,
wherein the eight chords correspond to one  7th, Maj, SUS4 as shown In Fig.
3A to be detected by 7    13                 EP 0 351 862 B1
14 the present electronic musical instrument, the chord  drum etc. whose
tones are to be sounded are stored. 



constituent note table 91 a stores the basic chord con-  In addition, at
the address which does not correspond stituent notes and tension notes as
shown In Figs. 3A  to the tone-generation timing of the percussion in- and
3B. In addition, this table 91 a stores the tension  strument tone, data
NOP indicative of non-tone-proc- note number TNO corresponding to each
tension note   5   essing is stored. (see the number In parentheses in Fig.
3A). For exam-  The accompaniment pattern memory 93 pro- ple, in case of
the chord m7th, the basic chord constit-  vides plural series of
accompaniment pattern mem- uent notes are 1-degree, 3-degreeb, 5-degree,
7-de-  ory areas 93-1, 93-2, ..., 93-n (where n denotes an ar- greeb, and
the tension notes are 9-degree, 11-degree.  bitrary integral number) each
corresponding to each Incidentally, the expression of chord used in the
pres-  10  of plural accompaniment tones such as the arpeggio ent
embodiment will be described as follows. Herein-  tone, bass tone etc. as
shown in Fig. 4B. Each accom- after, the chord in the parentheses [] is the
chord  paniment pattern memory area Is further divided into whose root note
ROOT is the C note.               plural pattern memory areas each having
thirty two Major ... Maj [err]                         addresses designated
by the tempo count data TCNT Minor ... Min [err]                     15
(0-31). Each address stores the key-on data KON in- Seventh ... 7th [err]
dicative of the key-on event for generating each ac- Minor Seventh ... m7th
[err]                companiment tone, interval data PINT for determin-
Minor Seventh Flat 5 ... [err]             ing the pitch of each
accompaniment tone and key-off Suspended 4 ... SUS4 [err]
data KOF indicative of the key-off event for terminat- Seventh  Suspended
4  ...  7th(SUS4)  20  Ing the generation of each accompaniment tone. [err]
Herein, the interval data PINT designates the notes Augmentation ... Aug
[err]                  on the scale concerning each mode except unneces-
Diminish ... Dim [err]                      sary notes, wherein each note
is indicated by semi- As shown In Fig. 3C, the chord tension table 91b
tone interval from the base note (i.e., root note stores the chord data
(see the chord expression in  25  ROOT) of each mode. Further, at the
address which parentheses of Fig. 3C) concerning several kinds of  does not
concern the generation timing of each ac- chords based on the C major,
wherein the chord data  companiment tone, the foregoing data NOP is stored.
are classified into seven groups. In addition, this table 91b stores the
chord tension level CTENL of each  [C] DIAGRAMMATICAL DESCRIPTION OF THE
chord. Incidentally, Fig. 3C shows the chord name   30  WHOLE OPERATION
(e.g., [err] which expresses each chord by de- gree and the chord group
name such as the primary    This electronic musical instrument determines
chord, related 11 of secondary dominant etc.     the mode based on the
chord which Is finally desig- The primary/cadence chord table 91c, as shown
nated, the determined tonality and rhythm kind. In re- in Fig. 3D, stores
the primary chords and cadence  35  sponse to the determined mode and
designated chords by each group, wherein each chord is desig-  chord, it
determines the accompaniment tone which nated by its corresponding degree.
Such degree cor-  Is the most suitable, and then such accompaniment
responds to the chord name based on the C major.  tone is automatically
sounded in response to the For example, [err] corresponds to the chord
[err]  rhythm. The first mode table 91 d, as shown in Fig. 3E, is  40  For
this reason, it is necessary to determine the the table used for
determining the mode such as the  designated chord as accurately and
rapidly as possi- Ionian, Dorian (see Fig. 3G) after determining the ton-
ble. This chord Is detected by different methods be- ality. This table 91d
stores the data indicative of sev-  fore and after determining the
tonality. More specifi- eral modes by each chord name expressed by the de-
cally, before determining the tonality, the chord which gree or by each
chord group. On the other hand, the  45  seems to be the most suitable is
determined by use second mode table 91 e, as shown in Fig. 3F, is the ta-
of the Information concerning the tonality. On the ble used for determining
the mode before determining  other hand, after determining the tonality,
the chord the tonality. Namely, this table 91 e stores the data in-  is
determined based on the above chord which has dicative of several modes by
each chord type TYPE  been determined before determining the tonality. The
such as Maj, Min.                            50  tonality is manually
designated by the performer. Or, The storing area of the rhythm pattern
memory  the tonality which seems to be the most suitable the 92 Is divided
into plural pattern memory areas by the  automatically determined in the
above process of de- rhythm kinds as shown In Fig. 4A, wherein each pat-
tecting the chord. In principle, the mode is determined tern memory has
thirty two addresses which are des-  based on the chord and tonality, and
then the accom- ignated by the tempo count data TCNT (0-31). At each  55
paniment pattern data is generated based on the address of each pattern
memory area, one or more  mode and rhythm kind. Thus, it is possible to
pattern percussion instrument tone data PITD indicative of  the
accompaniment tone corresponding to the ac- the percussion instruments such
as the cymbal, bass  companiment pattern data and chord. Before deter- 8
15                  EP 0 351 862 B1                 16 mining the tonality,
the accompaniment pattern data  the performance is not started at the
present timing. 



corresponding to the detected chord and rhythm kind  Thereafter, the
processing proceeds to step 111. On is outputted, by which the
accompaniment tone is ob-  the other hand, if the performance start flag
PSTF is tained based on the accompaniment pattern data and  set at "1"
before the judging process of step 107, i.e., rhythm kind.
5   at the performance start timing, the processing di- rectly proceeds to
step 111 from step 107. In a tonality [D] DETAILED DESCRIPTION OF
OPERATIONS             judging routine of step 111, the tonality Is
automatical- OF AN EMBODIMENT                                   ly
determined based on the detected chord. The de- tails of this tonality
judging routine will be described Next, detailed description will be given
with re-  10  later. Incidentally, the above-mentioned processes of spect
to the operations of the present embodiment by  steps 107 to 110 are used
for judging whether the each program and each routine.
chord at the performance start timing is the Min chord orm7th chord, which
is one condition fordetecting the (1) MAIN PROGRAM
minor tonality. 15      Meanwhile, when the tonality setting selection The
execution of this main program as shown in  switch 21 a is set to the
manual-modeside in response Figs. 5A and 5B is started by turning on a
power   to the operation of the switch 21, the judgement result switch (not
shown) in step 100. In step 101, several  of step 105 turns to "NO" so that
It is judged whether variable data In the working memory 83 are
Initialized.  or not the major tonality switch 22a or minor tonality After
executing such initialization process of step   20  switch 23a is on In
steps 112 and 113. Such judge- 101, the CPU 82 starts to execute the
circulating  ment is used for judging whether the key-depression processes
consisting of steps 102 to 129.          of the keyboard 10 is made for the
tonality setting or In step 102, it Is judged whether or not any key-
chord designation. When the major tonality switch depression event exists,
wherein the key-depression  22a (22) is on, the judgement result of step
112 turns event Is detected when any keyboard key is de-  25  to "YES" so
that the processing proceeds to step 114. pressed. If the judgement result
of this step 102 Is  In step 114, the MSB of the tonality data MKD is set
"NO", the processing proceeds to step 118 shown in  at "1" which indicates
the major tonality, while other Fig. 5B. On the other hand, If the
judgement result of  lower bits thereof are set to the key code KC stored
step 102 is "YES" because there exists the key-de-  in the buffer register
83a, wherein this key code KC pression event, the processing proceeds to
step 103   30  concerns the depressed keyboard key having the wherein all
data in the key-depression buffer register  highest tone pitch among the
plural depressed key- 83a are cleared. In step 104, all key codes KC con-
board keys. On the other hand, when the minor ton- cerning the
simultaneously depressed keyboard keys  ality switch 23a (23) is on, the
judgement resultofstep are written into the buffer register 83a via the bus
50.  112 turns to "NO" and the judgement result of step In next step 105,
it is judged whether or not the   35  113 turns to "YES" so that the
processing proceeds tonality setting selection switch 21a Is set to the
auto-  to step 115. In step 115, the MSB of the tonality data mode side.
When this switch 21a is set to the auto-  MKD Is set at "0" indicating the
minor tonality, and mode side in response to the operation of the tonality
other lower bits thereof are set to the key code KC setting selection
switch 21, the judgement result of  stored in the buffer register 83a,
wherein this key step 105 turns to "YES" so that a chord judging rou-  40
code KC concerns the depressed keyboard key hav- tine of step 106 is to be
executed. In this routine of  ing the highest tone pitch among the plural
depressed step 106, the chord designated by the keyboard 10 is  keyboard
keys. After executing the processes of detected. The details of this chord
judging routine will  steps 114 and 115, the processing proceeds to step be
described later. Next, it is judgedwhetherornotthe  116 wherein the
tonality setting flag MKSF is set at performance start flag PSTF is at "0"
in step 107.  45  "1". Thereafter, the processing proceeds to step 118 When
this flag PSTF is at "0" just after the perfor-  shown in Fig. 5B. As
described heretofore, when the mance is started, the judgement result of
step 107  tonality setting selection switch 21 is set to the man- turns to
"YES", so that the processing proceeds to  ual-mode side, due to the
processes of steps 112 to step 108. This step 108 judges the kind of
present  116, the tonality data MKD is set in response to the chord which
is determined by the chord judging rou-  so  key-depression of keyboard 10,
the operation of the tine and indicated by the depressed key chord data
major tonality switch 22 or minor tonality switch 23 DPCHD. If the present
chord Is the Min chord or m7th  provided In the tonality setting panel 20.
chord, the judgement result of step 108 turns to "YES"  If both the major
tonality switch 22a and the minor so that the performance start minor flag
PSTMF is set  tonality switch 23a are not on, the judgement results at "1"
In step 109. If not, the judgement result of step   55  of steps 112, 113
both turn to "NO" so that the proc- 108 Is "NO" so that the performance
start minor flag  essing proceeds to step 117 wherein the chord judg- PSTMF
remains at "0". Then, the performance start  Ing routine similar to that of
step 106 is to be execut- flag PSTF is set at"1" in step 110, which
indicates that  ed. Then, the processing proceeds to the tonality 9    17
EP 0 351 862 B1                 18 judging routine of step 111.
and the performance start minor flag PSTMF are ini- 



In step 118 shown in Fig. 5B, it is judged whether  tialized to "0". In
contrast, in the case where the or not there exists any on-event of the
rhythm select-  rhythm performance has been made but is stopped ing switch.
If any one of the rhythm selecting switches  now, RUN is at  "0" so that
the judgement result of step 31 Is not operated, the judgement result of
step 118   5   126 turns to "NO". Then, the processing directly pro- turns
to "NO" so that the processing proceeds to step  ceeds to step 128 from
step 126. 124. On the other hand, if the rhythm selecting switch  Step 128
indicates a mode determining routine is operated, the judgement result of
step 118 turns to  whose details will be described later. In this mode de-
"YES" so that the processing proceeds to steps 119,  termining routine, the
mode is determined in re- 120. In step 119, it Is judged whether or not the
pre-  10  sponse to the chord, tonality etc. in the middle of the cedingly
selected rhythm  kind indicated by the    performance. Then, the data
indicative of the deter- rhythm kind data RHY designates the blues but the
mined mode is set as the mode data SCALE. After newly selected rhythm kind
does not designate the  executing this routine of step 128, the processing
pro- music other than the blues. in step 120, it is judged  ceeds to step
129 wherein operation event processes whether or not the precedingly
selected rhythm kind   15  are executed on the controls 33,34 of rhythm
control designates the music other than the blues but the  panel 30 and the
switches 41, controls 42 of operation newly selected rhythm kind designates
the blues. If  panel 40. Due to the process of step 129, the tempo the
selected rhythm kind is changed from the blues  of auto-rhythm and tone
color, tone volume of the to another music, the judgement result of step
119  generated musical tone signal are set and controlled. turns to "YES"
so that the processing proceeds to  20 step 121 wherein all data in the
depressed keyflag ta-  (2) CHORD JUDGING ROUTINE ble 83f and chord table
83g are cleared. Then, in step 123, the rhythm kind data RHY is set such
that RHY     Next, detailed description will be given with re- will
designate the music other than the blues. On the  spect to the chord
judging routine, tonality judging other hand, if the selected rhythm kind
is changed   25  routine and mode determining routine to be executed from
the music other than the blues to the blues, the  in the main program,
wherein the chord judging rou- judgement result of step 119 is "NO" but the
judge-  tine Is described at first. ment result of step 120 is "YES" so
that the process-  This chord judging routine as shown in Fig. 6 is ing
proceeds to step 122 wherein all data in the blues  executed at steps 106,
117 of the main program table 83h are cleared. In next step 123, the rhythm
30  shown In Fig. 5A, wherein the execution of this routine kind data RHY
is set such that RHY will designate the  is started from step 200. blues.
Therefore, the process of step 123 to which the  In step 201, all data in
the buffer register 83b and processing proceeds via step 121 is different
from  chord detection buffer register 83c are cleared. In ad- that of step
123 to which the processing proceeds via  dition, the buffer address BAAD
and root note count step 122. Incidentally, if the present condition does
35   data RCNT (see Fig. 2D) are reset. Thus, the buffer not match the
conditions of steps 119, 120, the proc-  address BAAD Indicates the head
address of the buf- essing directly proceeds to step 123 via steps 119,
fer registers 83b, 83c, while the root note count data 120. In this case,
the rhythm kind data RHY is re-  RCNT indicates the key code KC of the C
note which newed by the data indicative of the newly selected  Is set as
the reference note. In next step 202, based rhythm kind in step 123.
40  on the key code KC stored In the buffer register 83a, In next step 124,
it is judged whether or not there  "1" is setto the bit positions of the
rotation register 83d exists any on-event of the start/stop switch. If the
(see Fig. 2D) corresponding to the depressed key start/stop switch 32 is
notoperated, the judgementre-  notes. In the case where the depressed key
notes are suit of step 124 turns to "NO" so that the processing  the C
note, E note, G note and B note, for example, proceeds to step 128. On the
other hand, if the   45  "1" is set at bit 1, bit 3, bit 5 and bit7, while
"0" is set start/stop switch 32 is operated, the judgement result  at the
other bits in the rotation register 83d. After exe- of step 124 turns to
"YES" so that the processing pro-  cuting the process of this step 202, the
processing ceeds to step 125. In step 125, the rhythm run flag  proceeds to
step 203 wherein a routine of generating RUN is inverted and the tempo
count data TCNT is ini-  buffer data for detecting the chord is to be
executed. tialized to "0". Herein, due to the inversion of the   so  The
details of this routine of step 203 are as rhythm run flag RUN, the value
"0 (or "1") of RUN is  shown in Fig. 7, wherein this routine Is started
from varied to "1" (or "0"). In next step 126, it is judged  step300. In
step 301, thebitvaluesof rotation register whether or not the Inverted
rhythm run flag RUN is at  83d are sequentially rotated from the right to
the left "1". In the case where the rhythm performance has  as shown in
Fig. 2D until "1" Is set to the MSB. Every been stopped but is started now,
the rhythm run flag  55  time the bit values of rotation register 83d are
rotated, RUN is at "1" so that the judgement result of step 126    the root
note count data RCNT is incremented by "1". is "YES". In this case, the
processing proceeds to step  Incidentally, in the first operation, when "1"
is set at 127 wherein both the performance start flag PSTF   the MSB, the
bit-rotation process of this step 301 Is 10    19                  EP 0 351
62 B1                20 omitted and then the processing proceeds to step
ing proceeds to step 327. 



302. However, in the second operation or thereafter,  (h) Maj chord even
when "1" is set at the MSB, the bit-rotation proc-   This chord is detected
by the judging proc- ess of step 301 must be executed and then the proc-
eases of steps 310, 313 to 315 under condition essing proceeds to step 302.
In step 302, it is judged   5  where 7-degree note does not exist but
3-degree whether or not the root note count data RCNT ex-      note exists
and the above-mentioned conditions ceeds over "11". If the time of
executing the bit-rota-  of (e) and (f) fail to be established. Then, the
proc- tion is relatively small so that RCNT is less than "11",  essing
proceeds to step 328. the judgement result of step 302 turns to "NO" so
that  (i) SUS4 chord the processing enters into a chord searching routine
10  This chord is detected by the judging proc- consisting of steps 310 to
315.                       esses of steps 310, 313 to 315 under condition
In this chord searching routine, the MSB of rota-  where 7-degree note does
not exist but3-degree tion register 83d is set as 1-degree note. By
detecting  note exists and the above-mentioned conditions the existence of
3-degree note, 5-degree note, 7-de-  of (e) and (f) fail to be established.
Then, the proc- gree note, this routine detects the plural chords which  15
easing proceeds to step 329. can be designated. Hereinafter, nine kinds of
chords  Due to the above-mentioned chord detection, the and detection
methods thereof will described.      processing proceeds to the processes
of steps 321 to (a) m7th chord                                 329, wherein
the root note count data RCNT and type This chord is detected under
condition where  data TYPE indicative of the chord type such as m7th,
7-degree note and 3-degree note exist but 5-de-  20  m7th(b5), 7th etc. are
respectively written at the ad- greeb note does not exist. This is detected
by  dresses of the buffer register 83c (see Fig. 2C) which judging
processes of steps 310 to 312. Then, the  are designated by the buffer
address values BAAD. processing proceeds to step 321.               After
executing the processes of steps 321 to 329, the (b) m7th(b5) chord
processing proceeds to steps 331 to 339. Based on This chord is detected
under condition where  25  the chord type data TYPE written under the
process- 7-degree note, 3-degreeb note and 5-degreeb    es of steps 321 to
329, the CPU 82 refers to the chord note exist. This is also detected by
the judging  constituent note table 91 a (see Fig. 3A), whereby the
processes of steps 310 to 312. Then, the proc  depressed keyflags stored in
the rotation register 83d essing proceeds to step 322.
are directly transferred to another 12-bit register (not (c) 7th chord
30  shown) which is constructed as similar to the rotation This chord is
detected by the judging proc-  register 83d. Among the depressed key flags
whose esses of steps 310 and 311 under condition     values are at "1", the
flags other than the flag con- where 7-degree note and 3-degree note exist.
cerning the basic constituent notes and tension notes Then, the processing
proceeds to step 323.     are deleted as the flags of mis-notes (which are
the (d) 7th(SUS4) chord                       35  notes unnecessary to the
chord designated by mis- This chord is detected by the judging proc  take).
Then, the not-deleted flags are rotated in the esses of steps 310 and 311
under condition    right direction by the bits corresponding to the root
where 7-degree note and 3-degree# note exist.  note data ROOT (i.e., the
bit-rotation times of the reg- Then, the processing proceeds to step 324.
ister 83d). Thereafter, these flags are written at the (e) Aug chord
40  addresses of the buffer register 83b (see Fig. 2B) This chord is
detected by judging processes  which are designated by the buffer address
values of steps 310 and 313 under condition where 7-de-  BAAD. Thus, the
depressed key flags from which the gree note does not exist but 3-degree
note and 5-  flags corresponding to the mis-notes are omitted and degree#
note exist. Then, the processing pro-  which are at the initial state where
the corresponding ceeds to step 325.                        45  keyboard
keys are depressed are respectively written (f) Dim chord
at the foregoing addresses of the buffer register 83b. This chord is
detected by judging processes  Next, in steps 341 to 349, the CPU 82 refers
to the of steps 310, 313 and 314 under condition where  chord constituent
note table 91 a based on the chord 7-degree note does not exist, 3-degree
note or 5-  type TYPE, whereby the tension note numberTENSU degree# note do
not exist but 3-degreeb note and   50  and smallest tension note number
LTNO are detected 5-degreeb note exist. Then, the processing pro-  by the
depressed key flags written at the addresses ceeds to step 326.
of the rotation register 83d which are designated by (g) Min chord
the buffer address values BAAD. In the processes of This chord is detected
by judging processes  steps 341 to 349, the mis-notes are neglected natur-
of steps310,313 to 315 under condition where 7-  55  ally. But, in order to
execute the chord detection proc- degree note does not exist but 3-degreeb
note ex-  ess, the depressed key flags ("1") corresponding to ists and the
above-mentioned conditions of (e)  the mis-notes also remains to be stored
in the rotation and (f) fail to be established. Then, the process-
register 83d. 11    21                  EP 0 351 862 B1                22
After the above steps 341 to 349, the buffer ad-  fer register 83c, the
judgement result of step 403 



dress BAAD is incremented by "1" in step 351. Then,  turns to "YES" so that
the processing proceeds to the processing returns to the foregoing step
301.  step 404. In step 404, the chord data corresponding Thereafter, the
processes of steps 301, 302, 310 to  to the smallest tension note number
LTNO is search- 315, 321 to 329, 331 to 339, 341 to 349 are to be exe-   5
ed among the chord data to be searched in step 402 cuted again. In the
foregoing chord searching routine,  whose tension note numbers TENSU are
the smallest when the chord whose root note does not correspond  in the
buffer register 83c. In step 405, the data ROOT to the MSB Is not detected
so that the judgement re-  and TYPE of the chord data searched In step 404
are suits of steps 311 and 315 are at "NON", the process-  set and stored
as the depressed key chord data ing returns to step 301 without
incrementing the buf-  10   DPCHD. On the other hand, if only one chord
data is fer address BAAD in step 351. Then, the above-     searched in step
402, the judgement result of step mentioned processes of steps 301, 302,
310 to 315,  403 turns to "NO" so that the processing directly pro- 321 to
329, 331 to 339, 341 to 349 are to be executed  ceeds to step 405 from step
403. Then, the data again. As a result, the chords whose root notes cor-
ROOT and TYPE of this chord data are set and stored respond to the
depressed keys are sequentially writ-  15  as the depressed key chord data
DPCHD In step 405. ten into the buffer register 83c. In correspondence  Due
to the processes of steps 402 to 405, it is possible with the buffer
register 83c, the depressed key flags  to obtain the most reasonable chord
whose tension except for the flags corresponding to the mis-notes  degree
is the lowest without using the tonality data are written into the buffer
register 83b. When the bit-  MKD. rotation times of the rotation register
83d becomes  20  Thereafter, the processing proceeds to step 406 larger
such that the value of root note count data  wherein it is judged whether
or not the above chord RCNT becomes larger than "12", the judgementresult
indicates the Aug chord or Dim chord. If so, the judge- of step 302 turns
to "YES" so that the processing of  ment result of step 406 is "YES" so
that the process- this routine shown in Fig. 7 Is terminated in step 303.
ing directly proceeds to step 411, whereby the execu- Then, the processing
proceeds to step 204 in Fig. 6.  25  tion of this first chord detecting
routine is terminated. In step 204, it is judged whether or not the
tonality  If not, the judgement result of step 406 is "NO" so that setting
flag MKSF is at "1". This tonality setting flag  the processing enters into
processes of steps 407 to MKSF at "0" indicates the timing before the
tonality is  409, whereby several data are stored in the tables 83f set,
while MKSF at "1" indicates the timing after the  and 83g. More
specifically, in step 407, "1" Is added tonality is set. When it is the
timing before the tonality  30  to the current table address CTAD (i.e.,
modulo-8 ar- is set, the judgement result of step 204 turns to "NO"
ithmetic). In step 408, the data ROOT and TYPE of so that the processing
proceeds to step 205 of a first  the depressed key chord data DPCHD are
written at chord detecting routine. On the other hand, when it is  the
address of the chord table 83g designated by the the timing after the
tonality is set, the judgement re-  current table address CTAD. In step
409, the de- sult of step 204 turns to "YES" so that the processing   35
pressed key flag in the buffer register 83b which cor- proceeds to step 206
of a second chord detecting rou-  responds to the data DPCHD is stored at
the address tine. After these steps 205, 206, the processing pro-  of the
table 83f. Then, the processing proceeds to ceeds to step 207 whereby the
execution of this chord  step 411, whereby the execution of the first chord
de- judging routine of Fig. 6 is terminated.           tecting routine is
terminated. As a result, when any 40  chord is detected in this routine,
the chord data con- (3) 1ST CHORD DETECTING ROUTINE
cerning the detected chord but not concerning the Aug chord and Dim chord
is written into the chord ta- Next, description will be given with respect
to the  ble 83g. In addition, the depressed key flags without first chord
detecting routine as shown in Fig. 8. The  the flags corresponding to the
mis-notes are written execution of this routine is started from step 400,
and   45  into the table 83f. Incidentally, the Aug chord and Dim then It
Is judged whether or not the buffer register 83c  chord are used for
varying the chord progression of stores the chord data such as ROOT and
TYPE in     the tune. Therefore, if these chords are used in the step 401.
If the buffer register 83c stores the chord  tonality detecting process,
the tonality cannot be de- data therein due to the execution of the
foregoing rou-  tected with accuracy. For this reason, the Aug chord tine
of Fig. 7, the judgement result of step 401 turns  50  and Dim chord are
excluded from the searched to "YES" so that the chord data whose tension
note  chords. Due to the increment operation of step 407, number TENSU is
the smallest is searched among    it is possible to repeatedly designate
the addresses of the chord data stored in the buffer register 83c In step
the tables 83f and 83g. In order to designate the first 402. After
executing this chord searching process of  address (i.e., address 0) for
the tables 83f, 83g in the step 402, it is judged whether or not the buffer
register  55  initial state, the current table address CTAD is Initial- 83c
stores the plural chord data whose tension note  ized to designate the last
addresses of the tables 83f, number TENSU is the smallest in step 403. If
this step  83g. 403 judges that the plural chord data exist in the buf-
Meanwhile, when no chord data can be detected 12    23                  EP
0 351 862 B1                 24 in the buffer register 83c so that the
judgement result  matched with the above priority condition 1 (herein- 



of step 401 is "NO", the processing proceeds to step  after, referred
simply to as a priority-1 chord), the 410 wherein the depressed key chord
data DPCHD is  judgement result of step 505 turns to "YES" so that set as
the chord failure data indicative of the chord  the processing proceeds to
step 506. In step 506, the failure event. Then, the execution of the first
chord   5   data ROOT, TYPE of the chord data concerning this detecting
routine is terminated in step 411. Similar to  priority-1 chord are set and
stored as the depressed the case where the detected chord is the Aug chord
key chord data DPCHD. Then, similar to the foregoing or Dim chord, even in
case of the chord failure event,  steps 407 to 409 of the first chord
detecting routine, the current table address CTAD is not renewed but re-
the modulo-8 arithmetic is operated such that "I" is mains as it was
before.                       10  added to the current table address CTAD
In step 507; Due to the execution of the processes of steps  the data ROOT,
TYPE of DPCHD and the chord ten- 400 to 411 in the first chord detecting
routine, the ton-  sion level CTENL are written at the address of the ality
determination is made every time the keyboard  chord table 83g designated
by CTAD; and the de- key is depressed in the keyboard 10 before the tonal-
pressed key flag in the buffer register 83b corre- ity is determined.
Therefore, except for the initial  15  sponding to the data DPCHD is stored
at the address state, previous eight chord data to be used for the ton-  of
the table 83f designated by CTAD in step 509. in- ality determination are
stored in the tables 83f and  cidentally, In the process of step 508, the
tonality has 83g.                                               been
already set. Therefore, the modulo-12 arithmet- ic is operated such that
the tonality data MKD Is sub- (4) 2ND CHORD DETECTING ROUTINE
20  tracted from the root note data ROOT of DPCHD. Thus, the chord type
TYPE of DPCHD and the chord Next, description will be given with respect to
the  data which is expressed by the degree based on the second chord
detecting routine which is started In  C tonality are obtained from this
operation. in re- step 205 when the judgement result of step 204 (see
sponse on this chord data, the CPU 82 refers to the Fig. 6) turns to "YES"
after the tonality is determined.  25  chord tension table 91 b (see Fig.
3C), from which the This second chord detecting routine as shown in Figs.
chord tension level CTENL is to be read. This CTENL 9A to 9C is started
from step 500 in Fig. 9A. In step  is then written Into the chord table
83g. As a result, the 501, the existence of the chord data such as ROOT,
chord based on the cadence theory of the music Is se- TYPE Is judged in the
buffer register 83c. If there is  lectively determined prior to other
chords. After exe- no chord data stored In the buffer register 83c due to
30  cuting the process of step 509, the processing pro- the foregoing
routine shown in Fig. 7 so that the  ceeds to step 510 wherein the
priority-1 chord flag judgement result of step 501 turns to "NO", the proc-
PCDF is varied at "1". Then, the processing proceeds easing proceeds to
step 502. Then, similar to the fore-  to step 511. going first chord
detecting routine shown in Fig. 8, the  On the other hand, when it is
judged that the buf- chord failure data is set as the depressed key chord
35  fer register 83c does not store the priority-1 chord, the data DPCHD in
step 502, and the execution of the   judgement result of step 505 turns to
"NO" so that the second chord detecting routine is terminated in step
processing directly proceeds to step 511 from step 503.
505. In this case, the priority chord flag PCDF is set On the other hand,
if the buffer register 83c   at "0". stores the chord data so that the
judgement result of  40  In step 511, with respect to the preceding chords
step 501 turns to "YES", the processing proceeds to  indicated by the
depressed key chord data DPCHD, step 504 wherein the priority chord flag
PCDF is ini-  the chord to be matched with the following priority tialized
at "0". Then, in step 505, It is judged whether  condition 2 or 3 is
extracted from the chords stored or not the buffer register 83c stores the
chord to be  in the buffer register 83c. matched with the following
priority condition 1 which   45 is established with respect to the
preceding chord  (ii) Priority Condition 2 designated by the depressed key
chord data DPCHD. This priority condition 2 is the condition where the (i)
Priority Condition 1                           chord is transferred from
the second chord group to 50  the third or fourth chord group in the chord
tension ta- This is the condition where the chord type TYPE  ble 91b (see
Fig. 3C). varies from 7th or7th(SUS4) to Maj and the chord root ROOT
descends by every semitone in one tone inter-  (iii) Priority Condition 3
val or seven tone intervals. In short, the chord pro- gression matches with
the falling or concluding  55    This priority condition 3 is the condition
where the phrase Indicative of the cadence chords in this priority  chord
is transferred from the fifth chord group to the condition 1.
sixth or seventh chord group in the chord tension ta- If the buffer
register 83c stores the chord to be  ble 91b. 13    25                  EP
0 351 862 B1                 26 Incidentally, in order to execute the
above-    current table address CTAD is not incremented, which 



mentioned chord extraction, the CPU 82 refers to the  is made in the
foregoing step 510. Therefore, the data chord tension table 91b based on
the depressed key  which are in the tables 83g, 83f by the processes of
chord data DPCHD, the chord data in the table 83c  steps 508, 509 are
rewritten by the processes of steps and the tonality data MKD. Then, the
extracted chord   5   517, 518. data is to be temporarily stored.
Meanwhile, if the foregoing processes of steps Next, in step 512, it is
judged whether or not any  506 to 510 are not executed, the PCDF is not at
"1" extracted chord data exist. If the extracted chord data  so that the
judgement result of step 516 turns to "NO". exist, the judgement result of
step 512 turns to "YES"  Then, the processing proceeds to step 519 from
step so that the processing enters into processes of steps   io  516,
wherein the PCDF is set at "1". In next step 520 513 to 520. Then, the
processing proceeds to step  (whose process Is similar to that of the
foregoing step 521 shown in Fig. 9B. If not, the judgement result of  507),
the CTAD is incremented by "1". Thereafter, the step 512 turns to "NO" so
that the processing directly  processes of steps 517, 518 are executed. As
a result, proceeds to step 521.                              the data ROOT,
TYPE, CTENL and depressed key Instep 513, It isjudged whether or not the
extract-  15  flag corresponding to the DPCHD are written at the ed chord
data include the chord data to be matched  addresses of the tables 83g, 83f
which are increment- with the following priority condition 4 with respect
to  ed by "1" as compared to the addresses at which the preceding chord
designated by DPCHD.           these data are originally written. Due to
the processes of steps 511 to 518, 519, 520, the chord adequate to (iv)
Priority Condition 4                     20  the chord progression of the
music is selectively de- termined prior to other chords. In this priority
condition 4, the current chord in-  Afterexecuting the process of step 518,
the proc- cluded in the extracted chords Is whole 4-degree   essing
proceeds to step 521 shown In Fig. 9B wherein above the preceding chord.
it is judged whether or not the determined tonality is In this case, the
modulo-1 2 arithmetic is operated   25  the minor tonality. In case of the
minor tonality, the such that the root note ROOT of the extracted chord
tonality data MKD indicates the minor tonality so that data Is subtracted
from that of the data DPCHD.    the judgement result of step 521 is "YES".
Then, the Then, it Is judged whether or not this subtraction re-
processing enters into a minor tonality priority routine suit equals to
"5". If the extracted chord data include  consisting of steps 522 to 534.
Thereafter, the proc- the chord data to be matched with the priority condi-
30  essing proceeds to step 535 shown in Fig. 9C. On the tion 4
(hereinafter, simply referred to as a priority-4  other hand, in case of
the major tonality, the judge- chord data), the judgement result of step
513 turns to  ment result of step 521 is "NO" so that the processing "YES"
so that the processing proceeds to step 514. In  directly proceeds to step
535 from step 521. step 514, the data ROOT and TYPE of this priority-4
Next, description will be given with respect to this chord data are set as
the depressed key chord data  35   minor tonality priority routine. In step
522, it is judged DPCHD. If the extracted chord data do not Include the
whether or not the primary cadence chord flag PCCF priority-4 chord data,
the judgement result of step 513  Is at "0". If the PCCF Is at "1" In the
state where the turns to "NO" so that the processing proceeds to step
cadence chord has been previously selected, the 515. In step 515, one of
the extracted chord data is  judgement result of step 522 turns to "YES" so
that selected In accordance with the predetermined con-  40  the processing
sequentially proceeds to steps 523, dition. For example, the firstly
extracted chord data is  524. In steps 523,524, it is respectively judged
wheth- selected. Then, the data ROOT, TYPE of this selected  er or not the
buffer register 83c stores the cadence chord data are set as DPCHD.
chord or the primary chord. These judging processes After executing the
processes of steps 514, 515,  of steps 523, 524 are executed by referring
to the pri- the processing proceeds to step 516 wherein it is  45
mary/cadence chord table 91c based on the chord judged whether or not the
priority chord flag PCDF is  data expressed by the degree and the data TYPE
of at "1". In this case, since the priority chord flag PCDF  each chord
data, wherein this chord data is obtained is set at "1" in step 510, the
judgement result of step  by executing the modulo-12 arithmetic such that
the 516 turns to "YES". Then, the processing proceeds to  tonality data MKD
is subtracted from the ROOT of steps 517,518 in which the processes similar
to those   50  each chord data stored in the bufferregister83c. If the of
the foregoing steps 508, 509 are to be executed.  buffer register 83c
stores the primary chord, the More specifically, in step 517, the data
ROOT, TYPE  judgement result of step 523 turns to "YES" so that of DPCHD
and the chord tension level CTENL are     the processing proceeds to step
525 wherein the written at the address of the chord table 83g designat-
PCCF is set at "0" indicative of the primary chord. ed by the current table
address CTAD. In next step  55   Then, in step 526, the data ROOT, TYPE of
the chord 518, the depressed key flag in the buffer register 83b  data to
be matched with the foregoing condition are corresponding to DPCHD is
stored at the address of  set as the DPCHD. Meanwhile, if the buffer
register the table 83f designated by CTAD. in this case, the  83c does not
store the primary chord but the cadence 14    27                  EP 0 351
862 B1                28 chord, the judgement result of step 523 turns to
"NO"  suit of step 535 turns to "YES" so that the processing 



but the judgement result of next step 524 turns to  directly proceeds to
step 542 from step 535. In step "YES". Then, the processing proceeds to
step 527   542, the execution of the second chord detecting rou- wherein
the PCCF is set at "1" indicative of the ca-  tine is terminated. If not,
the judgement result of step dence chord. Thereafter, the process of step
526 Is   5   535 turns to "NO" so that the processing proceeds to executed.
On the other hand, the buffer register 83c  step 536 wherein the chord
tension level CTENL is does not store the primary chord and cadence chord
written by each chord stored in the buffer register 83c. at all, the
processing directly proceeds to step 535  In such writing of the chord
tension level CTENL, the shown in Fig. 9C from step 524.
modulo-1 2 arithmetic is operated such that the tone Meanwhile, if the PCCF
is at "0" in the state  10  pitch indicated by the tonality data MKD is
subtracted where the primary chord has been previously select-  from the
data ROOT of each chord data, so that the ed, the judgement result of step
522 turns to "NO" so  ROOT is expressed by the degree. Thereafter, by re-
that the processing proceeds to steps 528, 529    ferring to the chord
tension table 91b based on this wherein it is judged whether or not the
buffer register  ROOT and the data TYPE of the DPCHD, the chord 83c stores
the cadence chord or the primary chord.  15  tension level CTENL is read
from this table 91b and These judging processes of steps 528, 529 are exe-
then added to the chord data in the buffer register cuted as similar to
those of steps 524,523. More spe-  83c. However, this table 91b does not
store the chord cifically, when the buffer register 83c stores the ca-
tension levels CTENL concerning the Aug chord and dence chord, the
judgement result of step 528 turns  Dim chord. This prevents the CTENL
concerning the to "YES" so that the PCCF is set at "1" Indicative of  20
Aug chord and Dim chord from being written into the the cadence chord in
step 527. Then, in step 526, the  buffer register 83c. data ROOT, TYPE of
the chord data to be matched       After completing the above process of
step 538, with the foregoing condition is set as the DPCHD. If  the
processing proceeds to step 537 wherein It is the buffer register 83c does
not store the cadence  judged whether or not the buffer register 83c stores
chord but the primary chord, the judgement result of  25  the chord data to
be matched with the following chord step 528 is "NO" but the judgement
result of step 529  tension transfer condition. is "YES". In this case, the
PCCF is set at"0" indicative of the primary chord In step 525. Then, the
process  (v) Chord Tension Transfer Condition of step 526 is to be
executed. On the other hand, If the buffer register 83c does not store the
primary  30  According to this chord tension transfer condi- chord and the
cadence chord at all, the judgement re-  tion, the chord tension level
CTENL is controlled to suits of steps 528, 529 both turn to "NO" so that
the  gradually rise up (in a level range between "0" and processing
proceeds to step 535 shown In Fig. 9C.  "+3"), while CTENL is controlled to
rapidly fall down After completing the process of step 526, the  (in a
level less than "-3"). Thus, the CTENLvaries in CPU 82 starts to execute
processes of steps 530 to  35   a manner of a sawtooth waveform. 532 which
are similar to those of steps 516 to 518    In this judging process of step
537, the process shown In Fig. 9A. More specifically, if the priority
similar to that of the foregoing step 536 is executed, chord flag PCDF has
been previously set at "1", the  more specifically, by referring to the
chord tension ta- data ROOT, TYPE, CTENL and depressed key flag      ble
91b based on the tonality data MKD and the data corresponding to the newest
data DPCHD which has  40   ROOT, TYPE of the chord indicated by the DPCHD,
been already stored in the tables 83g, 83f are respec-  and the chord
tension level CTENL* of the preceding tively renewed. On the other hand, if
the PCDF has  chord. Then, this preceding chord tension level not been set
at "1" yet, the CTAD is incremented by  CTENL* is compared to the chord
tension level "1", and then the data ROOT, TYPE and depressed    CTENL for
each chord data stored in the buffer reg- key flag corresponding to the
DPCHD are newly writ-  45  ister 83c. Thereafter, the CPU 82 searches the
chord ten at the addresses of the tables 83g, 83f designated  tension level
CTENL to be matched with the following by the incremented CTAD. Due to the
processes of   inequalities: steps 522 to 534, the primary chord and
cadence        0 < CTENL - CTENL    + 3 or CTENL - chord are controlled to
be alternatively selected.                CTENL*  -3 Thus, the chord
adequate to the chord progression of  50  If the chord to be matched with
the chord tension the music in the minor tonality is selectively deter-
level transfer condition (hereinafter, simply referred mined prior to other
chords.                       to as a transfer chord) Is found out, the
judgement re- After executing processes of steps 521,524,529,  suit of step
537 turns to "YES". Then, the processing 532, the processing proceeds to
step 535 shown in  enters into processes of steps 538 to 541 which are Fig.
9C wherein it is judged whether or not the chord  55  similar to those of
the foregoing steps 526, 534, 531 priority flag PCDF Is at "1". If the
adequate chord has  and 532. More specifically, the data ROOT, TYPE of been
already selected prior to other chords as descri-  this transfer chord are
set as the DPCHD. Then, the bed before and the PCDF is at "1", the
judgement re-  current table address CTAD is incremented by "1". 15    29
EP 0 351 862 B1                30 Further, the data ROOT, TYPE, CTENL and
de-      stored at the preceding address of the chord table 83g 



pressed key flag corresponding to the DPCHD are  which Is prior to the
current address designated by the written at the addresses of the tables
83g, 83f desig-  CTAD. For example, when the ROOT is varied from nated by
the incremented address CTAD. After com-  the G note to the C note or from
the Db note to the C pleting the process of step 541, the processing pro-
5   note, the judgement result of step 604 turns to "YES" ceeds to step
542, whereby the execution of the sec-  so that the processing proceeds to
step 605. This step ond chord detecting routine is terminated. Due to the
605 judges the change of the TYPE between the pre- processes of steps 536
to 541, the adequate chord is  ceding chord and current chord: e.g., from
Maj chord determined In accordance with the chord tension level  to Maj
chord; from 7th chord to Maj chord; or from line indicating the chord
progression.       10  7th(SUS4) chord to Maj chord. In this case, the TYPE
On the other hand, if the buffer register 83c does  of the DPCHD is
compared to that of the preceding not store the foregoing transfer chord,
the judgement  chord data stored at the preceding address of the result of
step 537 turns to "NO" so that the processing  chord table 83g. For
example, In the case where the proceeds to step 543. Then, processes of
steps 543  chord Is varied from [err] to 551 are to be executed. These
processes of steps  15  the judgement result of step 605 turns to "YES" so
543 to 551 are similar to those of the foregoing steps  that the processing
proceeds to step 606 wherein "1" 402 to 409 in the f irst chord detecting
routine shown  indicative of the major tonality is set to the MSB of the In
Fig. 8, exceptfor step 549. This process of step 549  temporary tonality
data KMKD. is similar to that of step 531 shown in Fig. 9B wherein
Meanwhile, if the ROOT or TYPE is not in the the CTENL is further written
into the chord table 83g   20  above-mentioned condition of step 604 or
605, the in addition to the ROOT, TYPE. As a result, among the  judgement
result of step 604 or 605 turns to "NO" so chord data stored in the buffer
register 83c, the chord  that the processing proceeds to a minor tonality
data whose chord tension note number TENSU and   judgement activating
routine consisting of steps 607 smallest tension note number LTNO are the
smallest  to 609. In step 607, It is judged whether or not the per- is to
be determined as the designated chord.  25  formance start minorflag PSTMF
is at "1", which rep- resents one condition for determining the minor ton-
(5) KEY JUDGING ROUTINE                          ality, i.e., "whether the
chord at the performance start timing is the Min chord or m7th chord". If
the PSTMF Next, description will be given with respect to the  is at "0",
the present situation does notmatch with this tonality judging routine as
shown in Figs. 10A and   30  condition so that the judgement result of step
607 10B. This routine Is started from step 600 shown in  turns to "NO".
Then, the processing directly proceeds Fig. 10A. In next step 601, if the
currentchord, i.e., the  to step 611, whereby the execution of the tonality
depressed key chord data DPCHD Indicates the fail-  judging routine is
terminated. On the other hand, If the ure chord such as the Aug chord and
Dim chord, the  PSTMF is at "1", the ,udgement result of step 607 judgement
result of step 601 turns to "YES" so that  35  turns to "YES" so that the
processing proceeds to the processing proceeds to step 602, whereby the
step 608. In step 608, it is judged whether or not the execution of this
tonality judging routine is terminat-  ROOT of the current chord descends
from that of the ed. In short, this tonality judging routine is not sub-
preceding chord by the semitones in seven tones. In stantially executed In
case of the chord failure data.  this judging process of step 608, the ROOT
of the In the meantime, if the current chord does not In-  40  DPCHD i s
compared to that of the chord data stored dicate the failure chord (i.e.,
Aug chord and Dim  at the preceding address of the chord table 83g. For
chord), the processing proceeds to step 603 wherein  example, when the ROOT
is varied from the G note it is judged based on the rhythm kind data RHY
to the C note, the judgement result of step 608 turns whether or not the
selected rhythm designates the  to "YES" so that the processing proceeds to
step 609. blues. This judging process of step 603 must be exe-  45  In step
609, the change of the TYPE between the pre- cuted because the tonality
judging condition in case  ceding chord and current chord is judged: e.g.,
from of the blues Is quite different from that in case of the  Maj chord to
Min chord; or from 7th chord to Min music other than the blues.
chord. If the chord is varied from [err] or from First, description will be
given with respect to the  [err] the judgement result of step 609 turns to
case where the selected rhythm designates the music  50  "YES". Then, In
step 610, "0" indicative of the minor other than the blues. In this case,
the judgement re-  tonality is set to the MSB of the temporary tonality
sult of step 603 is "NO" so that the processing enters  data KMKD. into a
major tonality judgement activating routine con-  In the meantime, If the
ROOT or TYPE Is not in sisting of steps 604 and 605. In step 604, it is
judged  the above-mentioned condition of step 608 or 609, whether the ROOT
of current chord descends from   55  the judgement result of step 608 or
609 turns to "NO" that of preceding chord by the semitones of one tone  so
that the processing proceeds to step 611, whereby or seven tones. In this
step 604, the ROOT of the  the execution of the tonality judging routine Is
termin- DPCHD Is compared to the ROOT of the chord data  ated.    31
EP 0 351 862 B1                32 In the case where the processing proceeds
to  indicated by the ROOT ofthe DPCHD. Then, the proc- step 606 from steps
604, 605 or the processing pro-  essing proceeds to step 615. On the other
hand, if the 



ceeds to step 610 from steps 607 to 609, it can be pre-  table 83f stores
the IV-degree note but does not store dicted that the tonality
corresponding to the ROOT of  the IV-degree note, the judgement result of
step 617 the DPCHD or another tonality which is higher than   5   turns to
"NO" but the judgement result of step 619 this ROOT by 5-degree will be
determined. In the  turns to "YES". This means it is Judged that the tem-
case where the ROOT is the C note, the C tonality or  porary tonality Is
indicated by the root note (ROOT+7) G tonality will be determined, for
example. Then, in or-  of the DPCHD. Then, the processing proceeds to step
der to select one of these two tonalities, the following  616. Further, if
the table 83f does not store both the processes of steps 612 to 619 will be
executed. In  10  IV-degree note and the IV#-degree note, the judge- step
812, each chord data in the chord table 83g is ex-  mentresults of steps
617,618 are "YES" or the judge- pressed by degree based on the reference
tonality  ment results of steps 617, 619 are "NO". Then, the corresponding
to the ROOT of the DPCHD by oper-   processing proceeds to step 611, by
which the execu- ating the subtraction of "(ROOT of each chord data)  tion
of the tonality judging routine is terminated. - (ROOT of DPCHD)". Then,
based on such chord ex-  15  As described heretofore, If the selected
rhythm pressed by degree, the CPU 82 refers to the chord  designates the
music other than the blues, the tem- tension table 91b to thereby obtain
previous eight  porary tonality is judged by the processes of steps chord
tension levels CTENL. The sum of these previ-  604 to 619. By the processes
of steps 606, 610, 615, ous eight chord tension levels CTENL is calculated
as  616, the temporary tonality data KMKD is set. Then, the first tension
level sum value SUMTENL1. Next,  20  the processing proceeds to step 628
shown in Fig. the calculating process similar to that of step 612 is  10B.
executed in step 613. More specif Ically, based on the  In contrast, if the
selected rhythm designates the reference tonality corresponding to (ROOT+7)
which  blues, thejudgement result of step 603 turns to YES" is higher than
the ROOT of the DPCHD by 5-degree,  so that the processing proceeds to step
620 shown in the sum of the previous eight chord tension levels  25  Fig.
10B. In step 620, all data In the blues table 83h CTENL Is calculated as
the second tension level sum  (see Fig. 2G) are cleared. In step 621, the
chord value SUMTENL2.                                  whose type is the
7th is extracted from the previous After completing the calculating
processes of  eight chords in the chord table 83g (see Fig. 2F). In steps
612, 613, the processing proceeds to step 614  addition, by every ROOT of
the extracted chord, "1" wherein the SUMTENL1 Is compared to the SUM-  30
is set to the chord flag DFLG at each of the storing TENL2. In case of
SUMTENLI <SUMTENL2, it is       positions (ROOT,[err]), (ROOT+7, [err] and
(ROOT, judged that the temporary tonality is indicated by the   [err] of
the blues table 83h. In this case, it is assumed ROOT of the DPCHD. For
example, if the ROOT is the  that the [err] chord whose tonality
corresponds to the C note, C tonality is judged. In this case, the process-
ROOT may be either the [err] chord whose tonality ing proceeds to step 615
wherein the ROOT is stored  35  corresponds to (ROOT+7) or the V7th chord
whose at the lowerbits of the temporary tonality data KMKD.  tonality
corresponds to (ROOT+5). Next, in step 622, In contrast, in case of
SUMTENL1 > SUMTENL2, It is  the chord whose type is the m7th is extracted
from judged that the temporary tonality is Indicated by  the previous eight
chords in the chord table 83g. In ad- (ROOT+7) which Is higher than the
ROOT by 5-de-  dition, by every ROOT of the extracted chord, "1" Is gree.
For example, If the ROOT Is the C note, G ton-  40  set to the chord flag
DFLG at each of the storing pos- ality Is judged. Then, the processing
proceeds to step   itions (ROOT,[err] (ROOT+7[err] and (ROOT+5, 616 wherein
(ROOT+7) Is stored at the lower bits of   [err] of the blues table 83h. In
this case, It is as- the KMKD.                                        sumed
that the [err] chord whose tonality corre- Further, in case of SUMTENL1 =
SUMTENL2, the  sponds to the ROOT may be either the [err]chord processing
enters into processes of steps 617 to 619.  45  whose tonality corresponds
to (ROOT+7) or the [err] In these steps 617 to 619, it is judged whether or
not  chord whose tonality corresponds to (ROOT+5). the constituent notes in
the previous eight chords in-  After completing the processes of steps 621,
clude the IV-degree note of the ROOT (e.g., the F note  622, the processing
proceeds to step 623 wherein It in case of the C note as the ROOT) or the
IV#-degree  is judged whether or not the blues table 83h stores the note of
the ROOT (e.g., the F# note in case of the C   50  ROOT whose chord flags
DFLG concerning the note as the ROOT). More specifically, the CPU 82 re-
chords [err] are all at "1". Then, in step fers to the table 83f based on
(ROOT+5) in step 617;  624, it is judged whether or not the blues table 83h
and the CPU 82 also refers to the table 83f based on  stores the ROOT whose
chord flags DFLG concern- (ROOT+6) In steps 618,619. If the table 83f
stores the  ing the chords [err] are all at "1". IV-degree note but does
not store the IV#-degree  55   These judgements are made because the
following note, the judgement result of step 617 turns to "YES"  blues
conditions 1 and 2 are used for judging the ton- but the judgement result
of step 618 turns to "NO".  ality in case of the blues. This means it is
judged that the temporary tonality is 17    33                  EP 0 351
862 B1                 34 (I) Blues Condition 1
flag KFLG* is larger than the tonality flag KFLG, the judgement result of
step 630 turns to "NO" so that the 



This is the condition where the current tonality is  execution of the
tonality judging routine Is terminated judged as the major tonality when
all of the chords [err]   in step 634. In this case, the precedingly
determined [err] emerge in the previous eight chords.  5   tonality is not
varied. This prevents the mistake from being made on the tonality
judgement. In other words, (ii) Blues Condition 2
if the tonality is varied based on the relatively small amount of
information, the tonality judgement (i.e., This is the condition where the
current tonality is  the modulation judgement) must be incorrect. There-
judged as the minor tonality when all of the chords   10  fore, such
incorrectness is prevented from being oc- [err] emerge in the previous
eight chords.  curred by this Judging process of step 630. If the above
blues condition 1 Is established, the  Meanwhile, if the addition operation
executed on judgement result of step 623 turns to "YES" so that  the
tonality flag KFLG in step 629 results in the cur- the processing proceeds
to step 625 wherein "1 In-  rent tonality flag KFLG becoming larger than
the pre- dicative of the major tonality Is set at the MSB of the   15
ceding tonality flag KFLG*, the judgement result of temporary tonality data
KMKD. Then, the lower (or  step 630 turns to "YES" so that the tonality
data MKD rightmost) bits of the KMKD are set as the corre-  Is set equal to
the temporary tonality data KMKD in sponding ROOT. On the other hand, if
the blues con-  step 631. Thus, the tonality of the present electronic
dition 2 is established, the judgement result of step  musical instrument
is determined at first or varied. In 623 turns to "NO" but the judgement
result of step 624   20  next step 632, all data in the tonality flag table
83i are turns to "YES" so that the processing proceeds to  cleared so that
the tonality flag table 83i is initialized. step 626 wherein "0" indicative
of the minor tonality  In addition, "1" is set to the tonality flag KFLG
(which is set at the MSB of the temporary tonality data   is added with "1"
In the foregoing step 629) at the stor- KMKD. Then, the lower bits of the
KMKD are set as  ing position of the tonality flag table 83i correspond-
the corresponding ROOT. Further, when both of the   25  ing to the rhythm
kind, tonality kind and note name blues conditions 1 and 2 are not
established, the  based on the rhythm kind data RHY and tonality data
judgement results of steps 623 and 624 both turn to  MKD. In step 633, the
tonality setting flag MKSF is set "NO" so that the execution of the
tonality judging rou-  at "1". Thereafter, the execution of this tonality
judg- tine is terminated in step 627.                    ing routine is
terminated in step 634. As described above, if the selected rhythm des-  30
In the case where the temporary tonality (i.e., ignates the blues, the
temporary tonality is deter-  KMKD) to be set is different from the
precedingly de- mined by the processes of steps 620 to 624. Then, by
termined tonality (i.e., MKD) in the tonality kind (i.e., the processes of
steps 625, 626, the temporary ton-  major or minor tonality), the judgement
result of step ality data KMKD is set. Thereafter, the processing  628
turns to "NO" so that the processing proceeds to proceeds to step 628.
35  step 631. Thus, the processing enters into the proc- In step 628, the
tonality data MKD is compared to  esses of steps 631 to 633. In this case,
the processes the MSB of the temporary tonality data KMKD. Then,  of steps
629 and 630 (i.e., the judgement process it is judged whether or not both
the precedingly deter-  concerning the tonality flag KFLG) are omitted, and
mined tonality and the temporary tonality to be set  then the tonality is
varied immediately. As a result, the designate the same tonality kind
(i.e., major or minor  40   modulation from the major tonality to the minor
ton- tonality). If so, the judgement result of step 628 turns  ality and
the modulation from the minor tonality to the to "YES" so that the
processing proceeds to step 629.  major tonality are made prior to other
modulations. In step 629, based on the rhythm kind data RHY (in- dicating
the blues or not) and the temporary tonality  (6) MODE DETERMINING ROUTINE
data KMKD, the storing position of the tonality flag ta-  45 ble 83i (see
Fig. 2H) corresponding to the rhythm      Next, description will be given
with respect to the kind, tonality kind and note name Is to be designated.
mode determining routine by referring to the flow- Then, "1"Is added to the
tonality flag KFLG at the  chart shown In Fig. II. The methods of
determining designated storing position. Herein, the tonality flag  the
mode are different in the following three cases: KFLG varies from "0" to
"3". So, if the tonality flag   50  (i) first case where the tonality has
not been de- KFLG Is at "3", such addition is not made. Next, Instep
termined yet; 630, the CPU 82 refers to the tonality flag table 83i  (ii)
second case where the tonality has been al- again based on the rhythm kind
data RHY and tern-     ready determined and the selected rhythm does porary
tonality data KMKD. Then, the tonality flag     not designate the blues;
and KFLG concerning the currently detected tonality (i.e.,  55  (iii) third
case where the tonality has been already temporary tonality data KMKD) is
compared to the       determined and the selected rhythm designates
tonality flag KFLG* concerning the precedingly deter-  the blues. mined
tonality (i.e., tonality data MKD). If the tonality  So, the description of
this mode determining routine 18    35                 EP0351 862 B1
36 is given with respect to each case.                         step 708
wherein the CPU 82 refers to the first mode table 91 d (see Fig. 3E) based
on the chord data cor- 



(i) First Case                                   responding to the DPCHD
expressed by degree. Then, the mode name is read from the table 91d and In
this case where the tonality has not be deter-   5   set as the mode data
SCALE. More specifically, the mined yet, the tonality setting flag MKSF is
set at "0".  note name data of the tonality data MKD is subtracted So,
after the execution of the mode determining rou-  from the ROOT of the
DPCHD. Based on such sub- tine in step 700, the judgement result of step
701  traction result and the TYPE of the DPCHD, the CPU turns to "NO"
because the MKSF is not at "1". in step  82 refers to the first mode table
91d to thereby read 702, it is judged whether or not the DPCHD corre-  10
the mode name (e.g., Ionian in case of [err]Dorian in sponding to the
current chord designates the chord  case of [err]. Incidentally, if the
chord data ex- failure. If the DPCHD does not designate the chord  pressed
by degree belongs to the second group etc. failure, the judgement result of
step 702 turns to "NO"  after the first group (see the chord tension table
91 b so that the processing proceeds to step 703 wherein  shown in Fig.
3C), the desirable mode name is read the CPU 82 refers to the second mode
table 91e (see  15  by each group. For example, in case of the chord in
Fig. 3F) based on the DPCHD. Then, the mode name  the fourth group, the
mode name such as Mixolydian (e.g., Ionian in case of Maj chord or Dorian
in case of  is to be read. Thereafter, the execution of the mode Min chord)
corresponding to the TYPE of the DPCHD  determining routine is terminated
in step 705. is read from the table 91e and set as the mode data  In the
meantime, if the DPCHD designates the SCALE. Thereafter, the processing
proceeds to step   20  chord failure, the judgement result of step 707
turns 705, whereby the execution of the mode determining  to "YES" so that
the processing proceeds to step 709. routine is terminated.
In step 709, the CPU 82 refers to the first mode table Meanwhile, if the
depressed tonality chord data  91d based on the precedingly detected chord,
i.e., the DPCHD indicates the chord failure, the judgement re-  chord data
expressed by degree which is stored at the suit of step 702 turns to "YES"
so that the processing   25  address indicated by the CTAD in the chord
table 83g. proceeds to step 704 wherein the CPU 82 refers to the  Then,
similarto the foregoing step 708, the mode data second mode table 91 e
based on the precedingly de-  SCALE is set Thereafter, the execution of the
mode tected chord, i.e., the chord data in the chord table  determining
routine is terminated in step 705. 83g Indicated by the current table
address CTAD.     Due to the above-mentioned processes of steps Then,
similar to the process of step 703, the mode  30  707 to 709, it is
possible to determine the musically data SCALE is set. Thereafter, the
execution of the  adequate mode. mode determining routine is terminated in
step 705. incidentally, when the chord table 83g does not store  (iii)
Third Case any chord data at all just after the performance start timing,
the mode data is not read from the chord table  35  In this case where the
tonality setting flag MKSF 83g, so the mode data SCALE is not set.
has been already at"1" and the rhythm kind data RHY Due to the
above-mentioned processes of steps  designates the blues, the judgement
results of steps 702 to 704, it is possible to determine the reasonable
701 and 706 both turn to "YES" so that the processing mode, however, which
may not be the correct chord.  proceeds to step 710 wherein, similarto the
foregoing In other words, such mode determining method ac-  40  steps 702
and 707, it is judged whether or not the cording to steps 702 to 704 may
not be perfect but  DPCHD designates the chord failure. If the DPCHD
reasonable.                                      does not designate the
chord failure, the judgement result of step 710 turns to "NO" so that the
processing (ii) Second Case                                  proceeds to
step 711 wherein It is judged whether or 45  not the chord data expressed
by degree correspond- in this case where the tonality has been already  ing
to the DPCHD indicates any one of the chords [err], determined and the
selected rhythm kind does not     [err] More specifically, the note name
data designate the blues, the tonality setting flag MKSF  of the tonality
data MKD is subtracted from the ROOT has been already at "1" and the rhythm
kind data RHY  of the DPCHD. Then, based on such subtraction re- does not
designate the blues. Therefore, the judge-  so  sult and the TYPE of the
DPCHD, it is judged whether ment result of step 701 is "YES", but the
judgement  or not the chord data indicates any one of the chords result of
step 706 is "NO". So, the processing pro-  [err] If the chord data
indicates any of ceeds to step 707 wherein the judging process similar
these three chords, the judgement result of step 711 to that of the
foregoing step 702 is executed. More  turns to "YES" so that the processing
proceeds to specifically, it Is judged whether or notthe DPCHD in-  55
step 712 wherein the data indicative of the blues dicates the chord
failure. If the DPCHD does not Indi-  mode is set as the mode data SCALE.
Then, the exe- cate the chord failure, the judgement result of step  cution
of the mode determining routine is terminated 707 turns to "NO" so that the
processing proceeds to  in step 705. 19    37                 EP 0 351 862
B1                38 On the other hand, if the judgement result of step
and other processes, the CPU 82 starts to execute 711 is "NO", the
processing proceeds to step 713  the rhythm interrupt program as shown In
Fig. 12 ev- 



wherein it is judged whether or not the chord data ex-  ery time the RINT
is fed thereto. Under execution of pressed by degree corresponding to the
DPCHD in-  this rhythm interrupt program, the generations of the dicates
any one of the chords [err]                  5   percussion instrumenttone
and accompaniment tone More specifically, based on the TYPE of the DPCHD
are to be controlled. Next, description will be given and the result
obtained by subtracting the note name  with respect to this rhythm
Interrupt program. data of the tonality data MKD from the ROOT of the
DPCHD, it is judged whether or not the chord data in-  (7) Rhythm Interrupt
Program dicates any one of the chords [err]                   10 If the
chord data expressed by degree indicates any  The execution of this rhythm
interrupt program as one of these three chords, the judgement result of
shown in Fig. 12 is started from step 800, and then it step 713 turns to
"YES" so that the data indicative of  Is judged whether or not the rhythm
run flag RUN Is the minor blues mode is set as the mode data SCALE  at "1"
in step 801. If the RUN has been set at "1" by in step 714. Thereafter, the
execution of the mode de-  15  the foregoing step 125 in the main program
shown in termining routine is terminated in step 705.     Fig. 5, the
judgement result of step 801 Is "YES" so Further, if the chord data
expressed by degree  that the processing enters into the following process-
corresponding to the DPCHD does not designate any  es of steps 802 etc.
wherein the generations of the one of the chords [err]  percussion
instrumenttone and accompaniment tone that the judgement results of steps
711,713 are "NO",  20  are to be controlled. If the RUN is at "0", the
process- the processing proceeds to step 707 so that the mode  ing directly
proceeds to step 817, whereby the execu- wiil be determined by the
processes of steps 707 to  tion of the rhythm interrupt program is
terminated 709.                                             without
controlling the generations of the percussive Meanwhile, If the depressed
key chord data    instrument tone and accompaniment tone. DPCHD designates
the chord failure, the judgement  25  in step 802, the CPU 82 refers to the
rhythm pat- result of step 710 turns to "YES" so that the process-  tern
memory 92 In response to the rhythm kind data ing proceeds to step 715. In
step 715, it Is judged  RHY and tempo count data TCNT, whereby all of the
whether or not the preceding chord (except for the  percussion Instrument
data PITD1, PITD2 etc. corre- Aug chord and Dim chord) indicates any one of
the  spondingtotheselected rhythm indicated bythe RHY chords [err] wherein
the preceding chord is  30  and concerning the timings indicated by the
TCNT the newest chord expressed by degree stored at the  are read from the
rhythm pattern memory 92 and address CTAD of the chord table 83g. In step
716, it  thenfed to the percussion instrumenttone signal gen- is judged
whether or not the above preceding chord  erating circuit 61 via the bus
50. As a result, this circuit indicates any one of the chords [err]
61 generates the percussion instrument tone signal Similar to the foregoing
steps 711, 713, either one of  35  corresponding to the percussion
instrument data the judgement results of steps 715, 716 turns to  PITD,
PITD2, which is then fed to the sound system "YES" when the preceding chord
indicates any one of  63. Thus, the sound system 63 sounds the percussion
the chords[err] or the chords [err] instrument tone. Incidentally, if the
data read from the [err] Then, the processing proceeds to step 714 from
rhythm pattern memory 92 designates the data NOP, step 715, wherein the
minor blues mode is set to the  40  this data NOP is not fed to the
percussion instrument mode data SCALE; while the processing proceeds to
tone signal generating circuit 61, whereby the gener- step 712 from step
716, wherein the blues mode is set  ation of the percussion instrument tone
is notcontrol- to the mode data SCALE. Incidentally, If the preced-  led.
ing chord expressed by degree does not at all indicate  After completing
the above process of step 802, any one of the above six chords, the
judgement re-  45  the processing proceeds to step 803 wherein the va-
sults of steps 715, 716 both turn to "NO" so that the  riable I is setat
"1". This variable i designates the num- processing proceeds to step 707,
whereby the mode  ber of series of accompaniment tones, i.e., the ac- will
be determined by the processes of step 707 to  companiment memories 93-1 to
93-n, wherein it va- 709.                                             ries
from "1" to "n". Next, in step 804, the CPU 82 re- Due to these processes
of steps 710 to 716 the  50  fers to the No.i series (or No.i sequence) of
accompa- adequate mode will be determined with respect to the  niment
pattern memory 93-i in response to the blues. In addition, even if the
blues mode or minor  rhythm kind data RHY, mode data SCALE and tempo blues
mode is determined, the adequate mode will be  count data TCNT. Then, the
accompaniment pattern determined by the processes of steps 707 to 709.
data corresponding to the selected rhythm, mode in- When the tempo
oscillator 70 feeds the rhythm   55  dicated by the RHY, SCALE and
concerning the tim- interrupt signal RINT to the CPU 82 which is execut-
ings indicated by the TCNT is read from this accom- Ing the main program
and its subroutines Including  paniment pattern memory 93-i. Thereafter,
the proc- the process of determining the chord, tonality, mode  essing
proceeds to steps 805, 806 wherein the kind 20    39                 EP0351
862 B1                  40 of this read accompaniment data is to be judged.
ceeds to step 811. In step 811, this tonality-off data More specifically,
if the read accompaniment  KOF is fed to the No.i channel of the
accompaniment 



data concerns the tonality-on data KON and interval  tone signal generating
circuit 62 via the bus 50. As a data PINT, the judgement result of step 805
turns to  result the No.i sequence of the accompaniment tone "NO" and then
the judgement result of step 806 turns   5   signal is attenuated based on
the tonality-off data to "YES" so that the processing proceeds to step 807.
KOF in the No.i sequence channel of the accompani- in step 807, it is
judged whether or not the depressed  ment tone signal generating circuit
62. Thereafter, the key chord data DPCHD indicates the chord failure. If
generation of this accompaniment tone signal is ter- the DPCHD does not
indicate the chord failure, the  minated. As a result, the No.i sequence of
the accom- judgement result of step 807 turns to "NO" so that the  10
paniment tone generated from the sound system 83 processing proceeds to
step 808. In step 808, the tone  gradually fades away. After completing the
process of pitch data (ROOT+PINT) and tonality-on data KON  step 811, the
processing proceeds to step 812. are fed to the No.i sequence channel of
the accom-   Further, If the accompaniment pattern data paniment tone
signal generating circuit 62 via the bus  which Is read from the
accompaniment pattern mem- 50, wherein the tone pitch data is obtained by
adding   15  ory 93-i by the process of step 804 designates the the ROOT of
the DPCHD to the PINT. As a result, the  data NOP, the judgement result of
step 805 turns to musical tone signal corresponding to the tone pitch
"YES"sothatthe processing directly proceedstostep data (ROOT+PINT) is
generated in the No.i sequence  812, whereby the processes concerning the
accom- channel of the accompanimenttone signal generating  paniment tone
are not executed. circuit 62, and then this musical tone signal is fed to
20  After completing the above-mentioned process- the sound system 63.
Thus, the sound system 63   es for No.i sequence, "1" is added to the
variable I in sounds to the accompaniment tone corresponding to  step 812.
If this variable i added with "1" is less than the No.i sequence among n
accompaniment tones in-      "n", the judgement result of step 813 Is "NO"
so that cluding the arpeggio tone, bass tone, chord etc. con-  the
processing returns to the foregoing step 804 cerning the chord indicated by
the DPCHD.    25  again. Then, the CPU 82 executes the processes in
Meanwhile, If the DPCHD designates the chord  the accompaniment tone
generation control routine failure so that the judgement result of step 807
is  consisting of steps 804 to 811. Thus, the accompani- "NO", the
processing proceeds to step 809 wherein It  ment tone generation control
will be made on all of is judged whether or not the chord table 83g stores
No.1 to No.n sequences. any chord data. If the chord table 83g stores the
chord  30  When the variable i becomes larger than "n" in the data, the
judgement result of step 809 turns to "YES"  middle of the execution of the
circulating processes so that the processing proceeds to step 810. In step
consisting of steps 804 to 813, the judgement result 810, the newest chord
data designated by the current  of step 813 turns to "YES" so that the
processing en- table address CTAD is read from the chord table 83g.  ters
into the routine of renewing the tempo count data In addition, as similar
to the foregoing step 808, this  35  TCNT consisting of steps 814 to 817.
More specifical- chord data is used for generating the accompaniment  ly,
In step 814, "1" Is added to the tempo count data tone Instead of the
DPCHD. More specifically, the  TCNT so that the TCNT is incremented. In
step 815, tone pitch data (ROOT+PINT) and tonality-on data  it is judged
whether or not the incremented TCNT KON are fed to the No.i sequence
channel of the ac-  reaches "32". If the TCNT is less than "32", the judge-
companiment tone signal generating circuit 62,  40  ment result of step 815
turns to "NO" so that the exe- wherein the tone pitch data is obtained by
adding the  cution of this rhythm Interrupt program Is terminated ROOT of
the above chord data to the interval data  In step 817. When the TCNT
reaches "32", the judge- PINT read from the accompaniment pattern memory
ment result of step 815 turns to "YES" so that the 93-i. Thus, even if the
chord Is not detected from the  TNCN Is initialized at "0" in step 816.
Thereafter, the currently depressed keys, the adequate accompani-  45
execution of the rhythm interrupt program Is termin- ment tone can be
obtained. Incidentally, In the case  ated In step 817. where the chord
table 83g does not store any chord   As described heretofore, according to
the present data just after the performance is started, the judge-
embodiment, the musically adequate chord, tonality ment result of step 809
turns to "NO" so that the proc-  and mode can be automatically detected in
response essing directly proceeds to step 812, whereby the  50  to the
key-depression of the keyboard 10. Based on No.i sequence of accompaniment
tone is not gener-  this detection, the accompaniment tone correspond-
ated.                                            ing to the adequate tone
pitch is automatically gener- Now, referring back to the foregoing steps
805,  ated. Therefore, it is possible to obtain the high-grade 806, wherein
if the accompaniment pattern data   automatic accompaniment tone. In
addition to the which is read from the accompaniment pattern mem-  55
means of automatically determining the tonality in re- ory 93-i by the
process of step 804 indicates the ton-  sponse to the chord performance
information, the ality-off data KOF, the judgement results of steps
present embodiment provides the means of manually 805, 806 both turn to
"NO" so that the processing pro-  determining the tonality In response to
the operation 21    41                 EP 0 351 862 B1                 42
of the major tonality switch 22, minor tonality switch  key, depressed key
number etc.). 23 and the keyboard 10. So, if the performer knows
Further, It is possible to designate the chord 



the tonality before starting the performance, it is pos-  type only by any
manually operable member sible to designate the tonality at the beginning
of the  other than the keyboard 10, or it Is possible to performance. In
this case, the above-mentioned   5   designate the root note and type of
the chord by means of automatically determining the tonality func-  any
manually operable member other than the tions as the means of automatically
determining the  keyboard 10. In this case, the chord is judged In
modulation.                                          response to such
manually operable member in steps 106, 117. [E] MODIFIED EXAMPLES
10      (3) In response to each rhythm kind and each kind of mode, the
present embodiment provides The present embodiment can be modified as fol-
plural series of accompaniment pattern memor- lows.
ies 93-1, 93-2, ..., 93-n each storing the interval (1) In the case where
the present embodiment      data PINT corresponding to the semitone
interval judges the tonality when the selected rhythm kind  15  from the
base note of each mode. Instead of the designates the music other than the
blues, it de-  interval data PINT, It is possible to store the de- tects
the specific chord progression to thereby   gree data (i.e., "1", "2", ...
in Fig. 3G) in the ac- determine the two kinds of temporary tonalities In
companiment pattern memory. With respect to steps 604 to 610 shown in Fig.
10A. Then, by      each mode, common accompaniment pattern comparing the
two kinds of temporary tonalities  20  memory is used. In response to the
plural rhythm to the tension level sum value of the previous    kinds,
plural accompaniment pattern memories eight chords, the present embodiment
examines     are provided. In this case, It is necessary to ad- the
harmonic degrees of the previous eight        ditionally provide the
degree-interval table by chords so that one tonality will be determined fi-
which the degree data is converted into the Inter- nally. If the tonality
cannot be determined by such   25  val data PINT. Then, in step 804 shown
in Fig. 12, examination, the present embodiment judges the    the
accompaniment pattern data is read out in re- matchings between all
depressed key notes in      sponse to the rhythm kind data RHY and tempo
the previous eight chords and the two kinds of    count data TCNT. If the
read accompaniment pat- temporary tonalities to thereby determine the
tern data is the degree data, this degree data Is tonality finally by steps
617 to 619. However, if  30  converted into the Interval data PINT In
response reasonable reduction In the music quality can be  to the mode data
SCALE in steps 808, 810. allowed In order to reduce the cost for making the
Thereafter, this PINT is added to the ROOT. For software etc., it is
possible to omit steps 612 to  example, in the case where the degree data
indi- 614,617 to 619 so that the tonality corresponding  cative of "3 is
read from the accompaniment pat- to the ROOT will be determined by steps
604 to  35  tern memory and the mode data SCALE Indi- 610 only. Or, it is
possible to omit eithersteps 612  cates the Ionian mode, the value of this
degree to 614 or steps 617 to 619. Even such reduced     data is converted
into 4". On the other hand, if software can sufficiently respond to the
simple   the mode data SCALE indicates the Dorian tune.
mode, the value of this degree data remains at "3" In addition, the present
embodiment deter-  40  (see Fig. 3G). Thus, it Is possible to reduce the
mines the tonality based on two continuous chord  storing capacity of the
accompaniment pattern progressions by steps 604 to 610. Instead, it is
memory 93. possible to determine the tonality based on three  (4) The
present embodiment detects the specific or more continuous chord
progressions. In this    chord progression to thereby determine the ton-
case, with respect to the newly detected chord,  45  ality by each major or
minor tonality when the the previous three or more continuous chord data
rhythm kind designates the rhythm other than the are read from the chord
table 83g and then com-   blues, while it detects the generation of the
spe- pared to the predetermined chord progression      cific chord in the
predetermined period to thereby condition.
determine the tonality by each major or minor ton- (2) In the present
embodiment, it is necessary to  50  ality when the rhythm kind designates
the blues. depress all keyboard keys corresponding to all    In other
words, the tonality determining method constituent notes In the chord.
Instead, it is pos-  concerning the major and minor tonalities is var-
sible to designate the root note of the chord by  ied in response to the
two tune kinds only. How- designating the lowest-pitch-note or highest-
ever, It is possible to further classify this tonality pitch-note. In this
case, the chord is detected in  55  determining method. More specifically,
it is pos- steps 106, 117 shown in Fig. 5A by the lowest-    sible to
determine the tonality by detecting the pitch-note (or highest-pitch-note)
and other de-  generation of the different specific chord pro- pressed key
notes (such as the white key, black   gression or different specific chord
by each 22    43                  EP 0 351 862                    44 rhythm
kind which Is designated by the rhythm      claim 1 wherein said detecting
means includes selecting switches 31.                             judging
means which judges whether or not said 



(5) The present embodiment employs the key-        chord information
storing means stores the chord board 10. instead of this keyboard 10, it is
possi-  information indicative of the predetermined spe- ble to provide the
input interface unit which inputs   5  cific chords corresponding to the
tonality, where- the note name information corresponding to the     as when
the judging means judges that the chord key to be depressed. This input
interface unit se-  information storing means stores the chord infor-
quentially inputs the plural note name information  mation, said tonality
data setting means sets the for designating the chord which is supplied
from   tonality data indicative of the tonality correspond- another
electronic musical instrument or another  10  ing to the predetermined
specific chords. keyboard unit. Then, in step 102 shown in Fig. 5A, it is
judged whether or not the input interface unit  3. An electronic musical
Instrument according to inputs the note name information. In step 104, the
claim 2 wherein said detecting means further fetching of the note name
information from the in-  comprises: put interface unit is to be
controlled. Thus, by in-  15  a) flag data storing means (83h) having
plural putting the key-depression information (i.e., note    storing areas
each corresponding to each of name information) from another electronic
musi-       said predetermined specific chords for each cal instrument or
another keyboard unit, it is pos-   tonality, said flag data storing means
storing sible to generate the desirable accompaniment         flag data
indicative of a fact whether or not tone.
20         each of said predetermined specific chords is Finally, this
invention may be practiced or embod-    stored In said chord information
storing led In still other ways than described heretofore.       means by
each of said plural storing areas; Therefore, the preferred embodiment
described here-       b) writing control means (621-622) for control- in is
illustrative and not restrictive, the scope of the  ling an operation of
writing said flag data into Invention being Indicated by the appended
claims and   25  said flag data storing means based on said all variations
which come within the meaning of the       chord information stored In said
chord infor- claims are intended to be embraced therein.
mation storing means when said chord desig- nating means designates the
chord; and c) flag data checking means (623-624) for Claims
30         checking said flag data, regarding each of said predetermined
specific chords for each 1. An electronic musical instrument comprising:
tonality, by referring to said flag data storing a) chord designating means
(10; 106) for des-      means. ignating a chord; b) chord information
storing means (83g) hav-  35  4. An electronic musical instrument according
to ing plural storing areas which can store plural  claim 1 wherein said
chord designating means in- pieces of chord information in a lapse of time,
ludes: said chord information storing means replace          note-name
information inputting means ing an oldest chord Information stored therein
(10) for inputting note-name information Indica- with another new chord
information indicative   40  tive of a note name; and of a chord which is
newly designated by said          chord detecting means (106) for detecting
chord designating means; and                    a chord based on said
note-name information to c) detecting means (80; 604, 605, 608, 609;
be inputted. 621-624) for detecting chord Information indi- cative of
predetermined specific chords   45  S. An electronic musical Instrument
according to among said plural pieces of chord information   claim 4
wherein said detecting means further stored In said chord information
storing         comprises: means,
a) flag data storing means (83h) having plural characterized by an
automatic tonality          storing areas each corresponding to each of
designating means comprising tonality data set-  50   said predetermined
specific chords for each ting means (80) for - when said detecting means
tonality, said flag data storing means storing detects said chord
information - setting tonality     flag data indicative of a fact whether
or not data indicative of a tonality based on said prede-    each of said
predetermined specific chords Is termined specific chords, whereby a
desired ton-      stored in said chord information storing ality is
automatically designated by said tonality  55  means by each of said plural
storing areas; data (606, 610, 615, 616, 625, 626, 631).
b)writing control means (621-622) for control- ling an operation of writing
said flag data into 2. An electronic musical Instrument according to
said flag data storing means based on said 23    * C   L  M  S * 43
EP 0 351 862 B1                  44 rhythm kind which is designated by the
rhythm       claim 1 wherein said detecting means includes 



selecting switches 31.                              judging means which
judges whether or not said (5) The present embodiment employs the key-
chord information storing means stores the chord board 10. Instead of this
keyboard 10, it is possi-  information indicative of the predetermined spe-
ble to provide the input interface unitwhich inputs   5  cific chords
corresponding to the tonality, where- the note name information
corresponding to the      as when the judging means judges that the chord
key to be depressed. This input interface unit se-  information storing
means stores the chord infor- quentially inputs the plural note name
information  mation, said tonality data setting means sets the for
designating the chord which is supplied from    tonality data Indicative of
the tonality correspond- another electronic musical instrument or another
10  ing to the predetermined specific chords. keyboard unit. Then, In step
102 shown in Fig. 5A, it is judged whether or not the input interface unit
3. An electronic musical instrument according to inputs the note name
information. In step 104, the  claim 2 wherein said detecting means further
fetching of the note name information from the in-  comprises: put
interface unit is to be controlled. Thus, by in-  is  a) flag data storing
means (83h) having plural putting the key-depression information (i.e.,
note     storing areas each corresponding to each of name information) from
another electronic musi-        said predetermined specific chords for each
cal instrument or another keyboard unit, it Is pos-    tonality, said flag
data storing means storing sible to generate the desirable accompaniment
flag data indicative of a fact whether or not tone.
20         each of said predetermined specific chords Is Finally, this
invention may be practiced or embod-     stored in said chord information
storing ied in still other ways than described heretofore.         means by
each of said plural storing areas; Therefore, the preferred embodiment
described here-        b) writing control means (621-622) for control- in
Is illustrative and not restrictive, the scope of the   ling an operation
of writing said flag data Into invention being indicated by the appended
claims and   25  said flag data storing means based on said all variations
which come within the meaning of the        chord Information stored in
said chord infor- claims are intended to be embraced therein.
mation storing means when said chord desig- nating means designates the
chord; and c) flag data checking means (623-624) for Claims
30          checking said flag data, regarding each of said predetermined
specific chords for each 1. An electronic musical instrument, comprising:
tonality, by referring to said flag data storing a) chord designating means
(10; 106) for des-       means. ignating a chord; b) chord information
storing means (83g) hav-  35   4. An electronic musical instrument
according to ing plural storing areas which can store plural   claim 1
wherein said chord designating means in- pieces of chord information in a
lapse of time,  cludes: said chord information storing means replac-
note-name information inputting means ing an oldest chord Information
stored therein   (10) for inputting note-name information indica- with
another new chord information indicative   40  tive of a note name; and of
a chord which is newly designated by said           chord detecting means
(106) for detecting chord designating means; and                      a
chord based on said note-name information to c) detecting means (80; 604,
605, 608, 609;       be inputted. 621-624) for detecting chord Information
indi- cative of predetermined specific chords   45   5. An electronic
musical instrument according to among said plural pieces of chord
information    claim 4 wherein said detecting means further stored in said
chord information storing         comprises: means,
a) flag data storing means (83h) having plural characterized by an
automatic tonality           storing areas each corresponding to each of
designating means comprising tonality data set-  50    said predetermined
specific chords for each ting means (80) for - when said detecting means
tonality, said flag data storing means storing detects said chord
information - setting tonality      flag data indicative of a fact whether
or not data indicative of a tonality based on said prede-     each of said
predetermined specific chords is termined specific chords, whereby a
desired ton-       stored in said chord information storing ality is
automatically designated by said tonality  55  means by each of said plural
storing areas; data (606, 610, 615, 616, 625, 626, 631).              b)
writing control means (621-622) forcontrol- ling an operation of writing
said flag data into 2. An electronic musical instrument according to
said flag data storing means based on said 23    45                 EP 0351
862 B1                 46       *  C  L  M  S  * chord information stored
in said chord infor-  sion; 



mation storing means when said chord detect-        adding means (808, 810)
for adding said ing means detects the chord; and               pitch
difference data with root data indicative of c) flag data checking means
(623-624) for      a root of the chord designated by said chord des-
checking said flag data, regarding each of   5  ignating means to thereby
produce accompani- said predetermined specific chords for each    ment tone
data indicative of a tone pitch of an ac- tonality, by referring to said
flag data storing  companiment tone to be performed; and means.
accompaniment tone signal generating means (62) for generating an
accompaniment 6. An electronic musical instrument according to  10  tone
signal having the tone pitch indicated by said claim 1 further comprising:
accompaniment tone data, rhythm designating means (31) for desig-
whereby an automatic accompaniment is nating a rhythm kind of a rhythm
performance to  performed in accordance with said accompani- be performed,
wherein said tonality data setting  ment tone signal. means sets the
desired tonality based on the  15 rhythm kind designated by said rhythm
designat-  10. An electronic musical instrument according to ing means as
well as said predetermined specific  claim 9 wherein said accompaniment
pattern chords.                                          generating means
further comprises: an accompaniment pattern memory (93) 7. An electronic
musical instrument according to  20  for storing said pitch difference data
by each claim 6 wherein said chord designating means in-  rhythm kind and
by each mode; and cludes:
reading means (804) for sequentially read- note-name information inputting
means      ing said pitch difference data from said accompa- (10) for
inputting note-name information indica-  niment pattern memory In
accordance with the tive of a note name; and chord detecting means  25
rhythm progression in response to the rhythm (106) for detecting a chord
based on said note-  kind designated by said rhythm designating name
information.                                means and the mode determined
by said mode determining means. 8. An electronic musical instrument
according to claim 6 or 7 wherein said tonality data setting   30  11. An
electronic musical instrument according to means further comprises:
claim 9 wherein said accompaniment pattern first designation means for
designating a   generating means further comprises: tonality in response to
a chord progression which      an accompaniment pattern memory (93) is
predetermined for each tonality; and          for storing degree data
indicative of a degree of second designation meansfordesignating   35  the
pitch difference from the base note of each a tonality in response to an
emergence of a spe-  mode by each rhythm kind, said degree data be- cific
chord which is predetermined for each ton-  ing used in common in each
mode; ality.                                                 reading means
(804) for sequentially read- ing said degree data from said accompaniment
9. An electronic musical instrument according to  40  pattern memory in
accordance with the rhythm claim i further comprising:
progression in response to the rhythm kind des- mode determining means
(128) for deter-     ignated by said rhythm designating means; and mining a
mode in response to the chord designat-       converting means (804) for
converting ed by said chord designating means and the ton-  said degree
data, read by said reading means, ality data designated by said tonality
data setting   45  into said pitch difference data indicative of said
means;                                           pitch difference from the
base note of the mode rhythm designating means (31) for desig-
determined by said mode determining means. nating a rhythm kind of a rhythm
performance to be performed;                                 12. An
electronic musical instrument according to accompaniment  pattern
generating   50     claim 1 wherein said chord designating means in- means
(93; 804) for generating pitch difference  puts plural pieces of note-name
information each data in response to the mode determined by said
indicative of each of note names within a scale so mode determining means
and the rhythm kind       that a chord Is detected in response to a combin-
designated by said rhythm designating means,     ation of said plural
pieces of note-name Informa- said pitch difference data indicating a pitch
differ-   55  tion, said electronic musical instrument further ence from a
tone pitch of a base note which is pre-  comprising: set for the mode, said
pitch difference data being     chord extracting means (300-351) for ex-
outputted in accordance with a rhythm progres-   tracting plural chords
each having a root whose 24    note name is designated in response to the
com-    the plural note names as the root; and binatin of said plural
pieces of note-name infor-       judging means (310-315) for judging 



mation to be inputted, so that after said tonality  whether or not the
plural note names include a data setting means sets the tonality data, said
specific note name having a degree which has a chord designating means
newly designates a de-   5  predetermined relation to each of the roots set
by sired chord from among the plural chords extract-  said root setting
means. ed by said chord extracting means on the basis of the tonality data
designated by said tonality  16. An electronic musical instrument according
to data setting means and a chord which is preced-    claim 15 wherein said
specific note name corre- ingly designated and is indicated by said chord
in-  10  sponds to a basic constituent note of the chord formation stored
in said chord information storing  which is predetermined for each chord.
means, said desired chord having a predeter- mined chord-progression
relation to the chord   17. An electronic musical instrument according to
precedingly designated in the designated tonali-   any one of claims 12 to
14 wherein said tonality ty, said chord designating means writing new   15
data setting means automatically designates a chord information, indicative
of said desired      desired tonality in response to the detected chord,
into said chord information storing means.  chord. 13. An electronic
musical instrument according to  18. An electronic musical Instrument
according to claim 1 wherein said chord designating means in-  20  claim 13
wherein each of said plural chords ex- puts plural pieces of note-name
Information each   tracted by said chord extracting means relates to
indicative of each of note names within a scale so  its own tension note
whose note name is Included that a chord is detected in response to a
combin-  in said plural note names, so that said desired ation of said
plural pieces of note-name informa-  chord has the tension note regarding a
tension tion, said electronic musical instrument further  25  degree which
is the smallest among all of the ten- comprising:
sion notes relating to said plural chords. chord extracting means (300-351)
for ex- tracting plural chords each having a root whose  19. An electronic
musical instrument according to note name is designated in response to the
com-    claim 18 wherein said chord extracting means bination of said
plural pieces of note-name infor-  30  further comprises: mation to be
inputted, so that after said tonality      root setting means (301) for
setting one of data setting means sets the tonality data, said    said
plural note names as a root; and chord designating means designates a
specific            judging means (310-315) for judging chord in the
tonality data, designated by said ton-  whether or not said plural note
names include a ality data setting means, from among the plural  35
specific note name which has a predetermined chords extracted by said chord
extracting means,   degree relation to each of the roots set by said said
specific chord being used as a detected       root setting means. chord.
20. An electronic musical instrument according to 14 An electronic musical
instrument according to  40   claim 19 wherein said specific note name is
one claim 13 wherein each of the plural chords ex-     of basic constituent
notes of the chord and said tracted by said chord extracting means has its
specific note name is predetermined by each own tension degree which is
determined in re-      chord. sponse to the tonality data designated by
said tonality data setting means, said tension degree   45  21. An
electronic musical instrument according to of the desired chord having a
predetermined re-    claim 18 wherein said chord designating means lation
to a tension degree of the chord which is   selects one of the chords
extracted by said chord precedingly designated and is indicated by said
extracting means as said desired chord having chord information stored in
said chord informa-    the tension note regarding the tension degree tion
storing means, said chord designating   50    which is the smallest among
the tension degrees means writing new chord information, indicative   of
all of the tension notes relating to said plural of the desired chord, into
said chord information  chords, so that said one of the chords to be se-
storing means.                                     lected has the tension
notes, the numberof which is the smallest in said plural chords. 15. An
electronic musical instrument according to  55 any one of claims 12 to 14
wherein said chord ex-  22. An electronic musical instrument according to
tracting means further comprises:                  claim 18 or 21 wherein
said tension note Is pre- root setting means (301) for setting one of
determined for each chord. 25    49                  EP0351 862 B1
50      *   C   L   M   S   * 23. An electronic musical instrument
according to     ther having note-name information storing means claim 18
wherein plural tension degrees are set    which provides plural storing
areas each capable for said plural chords extracted by said chord ex-  of
storing note-name information indicative of 



tracting means, so that said chord designating     said note name, said
note-name information stor- means selects one of said plural chords, which
in-   5  ing means being capable of storing plural groups cludes the
tension note whose tension degree is    of
simultaneously-operated-note-name informa- the smallest among said plural
tension degrees,    tion, each group of which indicates simultaneous- as
the desired chord.                              ly operated note names
corresponding to said performance members to be simultaneously op- 24. An
electronic musical instrument according to  10  erated, said note-name
information storing claim 23 wherein said tension note is predeter-
means replacing an oldest group of simultane- mined for each chord, while
said tension degree    ously-operated-note-name information with a of each
tension note is expressed by a number      newest group of
simultaneously-operated-note- and is predetermined for each chord.
name information, 15           said detecting means further having chord
25. An electronic musical instrument according to      progression
detecting means (604, 605, 608, claim 1 wherein said detecting means
provides:     609) which detects a predetermined specific chord progression
detecting means (604,       chord progression in response to a preceding
605, 608, 609) for detecting a predetermined spe-  chord and a current
chord, wherein said preced- cific chord progression In response to a
preced-  20  Ing chord Is Indicated by said chord Information ing chord and
a current chord at least wherein     stored in said chord information
storing means, said preceding chord is indicated by said chord In-  while
said current chord is newly designated by formation stored in said chord
information storing  said chord detecting means, means, while said current
chord is newly desig-          said tonality data setting means further
nated by said chord designating means, so that  25  having means which
determines plural temporary said tonality data setting means sets tonality
tonalities based on said predetermined specific data Indicative of a
tonality corresponding to said  chord progression, detected by said chord
pro- predetermined specific chord progression de-       gression detecting
means, and said note-name tected by said chord progression detecting
information stored in said note-name Information means.
30      storing means, said means then examining whether said note-name
information storing 26  An electronic musical instrument according to
means stores said note-name information con- claim 25 wherein said tonality
data setting means  cerning said note name which is adequate to or
provides:                                          inadequate to said
temporary tonality, so that means (606, 610, 615, 616) for determin-  36
said tonality data setting means sets tonality Ing plural temporary
tonalities on the basis of said  data indicative of one of said temporary
tonalities predetermined specific chord progression, de-      which is
selected based on a result of examina- tected by said chord progression
detecting         tion performed by said means (631). means, and said
plural pieces of chord informa- tion stored in said chord information
storing   40  28. An electronic musical instrument according to means, said
means thereafter examining a har-      claim 25 wherein said chord
designating means monic degree between each of said temporary        has
input means (10), which inputs note-name in- tonalities and each of said
plural chords indicated  formation indicative of a note name, and chord by
said plural pieces of chord informationi so that  detecting means (106;
604,605,608,609) which said tonality data setting means sets tonality  45
detects a chord based on said note-name infor- data indicative of said
temporary tonality whose   mation inputted by said input means, harmonic
degree is the highest (631).                    said detecting means
further having chord progression detecting means (604, 605, 608, 27. An
electronic musical instrument according to      609) which detects a
predetermined specific claim 1 wherein said chord designating means   50
chord progression in response to a preceding has plural performance members
(10), each of       chord and a current chord at least, wherein said which
corresponds to each of plural note names     preceding chord is indicated
by said chord infor- included In a scale, said chord designating
mation stored In said chord Information storing means (106; 604, 605, 608,
609) detecting a        means, while said current chord Is newly desig-
chord In response to a combination of said per-  55  nated by said chord
detecting means, so that said formance members to be simultaneously operat-
tonality data setting means sets tonality data in- ed,
dicative of a tonality corresponding to said prede- said chord information
storing means fur-    termined specific chord progression detected by 26
51                  EP 0 351 862 B1                52 said chord
progression detecting means (606,         vorgegebenen bestimmten Akkorde
elnzu- 610, 615, 616, 631).                                 stellen, wobel
ine gew(nschte TonalltAtauto- matisch durch die Tonalititsdaten (606, 610, 



29. An electronic musical instrument according to        615,616, 625, 626,
631) bezeichnet wird. claim 1 wherein said detecting means has tem-   5
porary tonality determining means (606, 610,   2. Elektronisches
Musikinstrument nach Anspruch 615, 616; steps 625, 626) which determines a
1, bel dem die Nachweismittel Beurteilungamittel temporary tonality
corresponding to said chord     enthalten, die entschelden, ob die
Akkordlnfor- designated by said chord designating means,
mationsapelchermittel die fur die vorgegebenen while said tonality data
setting means further  10  bestimmten Akkorde kennzeichnende Akkordin-
provides:                                         formation entsprechend
ihrer Tonalitat speichern first storing means (83i) providing plural   oder
nicht, wobei, wenn die Beurteilungsmittel storing areas capable of storing
data indicative of  entscheiden, dall die Akkordinformationsspei- times of
determining said temporary tonality by    cherungemittel die
Akkordlnformation spelchern, each tonality;                             15
die Tonalitltsdateneinsteilungsmittel die fMr die Incrementing means (629)
for increment-      Tonalltat kennzeichnenden Tonaltitsdaten ent- ing said
data stored in said first storing means ev-  sprechend den vorgegebenen
bestimmten Ak- ery time said temporary tonality determining       korden
elnstellen. means determines said temporary tonality; second storing means
(MKD in Fig. 21) for  20  3. Elektronisches Musikinstrument nach Anspruch
storing tonality data indicative of a finally deter-  2, be! dem die
Nachwelsmittel auBerdem folgen- mined tonality; and
des aufwelsen: changing means (631) for changing said          a)
Kennzelchendatenspelchermttel (83h) mit tonality data stored in said second
storing means    mehreren Speicherberelchen, wobel Jeder je- based on a
result of comparing said times of de-  25  dem der vorgegebenen bestimmten
Akkorde termining said temporary tonality with other         furiede
Tonalitit entspricht, die Kennzelchen- times of determining said finally
determined ton-    speichermittel Kennzeichendaten speichen, ality.
die fOr die Tatsache kennzelchnend sind, ob ein jeder der vorgegebenen
bestimmten Ak- 30        korde in den Akkordinformationsspelchermit-
Patentansprnfche                                        tein von elnem
jeden der mehreren Speicher- bereiche gespelchert Ist oder nicht, 1.
Elektronisches Musikinstrument, das folgendes         b)
Schreibsteuermittel (621 - 622) zur Steue- aufweist:
rung siner Einschreiboperation der Kennzel- a) Akkordbezelchnungsmittel
(10; 106) zur  36      chendaten In die Kennzeichendatenspeicher-
Bezelchnung sines Akkords;                         mittel auf der Grundlage
der in den Akkordin- b) Akkordinformationsspelchermittel (83g) mit
formatlonsspelchermittein gespelcherten Ak- mehreren Spelcherbereichen, die
mehrere            kordinformatlon, wenn die Akkordbezelch- Tells der
Akkordinformation In elnem zeltil-       nungsmittel den Akkord bezeichnen;
und chen Ablauf speichern konnen, wobel die Ak-  40    C)
Kennzelchendatenkontrollmittel (623 - kordinformatlonsspelchennittel elne
dort ge-       624) zur Oberprffung der Kennzelchendaten spelcherte altere
Akkordinformation durch el-      unter BerOcksichtigung von elnem jedem der
ne andere neue Akkordinformation, die fOr el-      vorgegebenen bestimmten
Akkorde fOr jede nen Akkord kennzelchnend Ist, der durch die
Tonalitit unter Bezugnahme auf die Kennzei- Akkordbezeichnungsmittel neu
bezeichnet  45        chendatenspeichermittel. wurde, ersetzen; und c)
Nachwelsmittel (80; 604, 605, 608, 609;  4. Elektronisches Musikinstrument
nach Anspruch 621 - 624) zur Ermittlung derf Grvorgegebene    1, bei dem
die Akkordbezelchnungsmittel folgen- bestimmte Akkorde kennzeichnenden Ak-
des enthalten: kordinformation aus den mehreren Teilen der  5o
Tonnameninformationseingabemittel (10) zur in den
Akkordinformationspelcherungsmittein     Eingabe einer fOr einen Tonnamen
bezeichnen- gespelcherten Akkordlnformation,                den
Tonnameninformation; und gekennzeichnet durch automatische Tonall-
Akkordnachweismittel (106) zur Ermittlung eines titskennzeichnungsmittel,
die Tonalitatsda-     Akkords auf der Grundlage der einzugebenden
teneinstellungsmittel (80) aufwelsen, um,  55   Tonnameninformation. wenn
die Nachweismittel die Akkordinforma- tion ermitteln, f ir sine Tonalitfit
kennzeich-  5. Elektronisches Musikinstrument nach Anspruch nende
Tonalititsdaten auf der Grundlage der     4, bel dem die Nachweismittel
augerdem folgen- 27    53                 EP 0 351 862 B1
54   *         L  M   S des aufwelsen:
einer Tonart im Ansprechen auf den durch die Ak- a)
Kennzelchendatenspeichermittel (83h) mit    kordbezelchnungsmittel
bezeichneten Akkord mehreren Spelcherbereichen, wobel jeder je-    und die
durch die Tonalitatsdatenelnsteilungsmit- 



dem vorgegebenen bestimmten Akkord ftrne-      tel gekennzelchneten
Tonalitatsdaten; de Tonalltit entspricht, die Kennzeichenda-   6
Rhythmusbezeichnungsmittel (31) zur Bezeich- tenspeichermittel
Kennzeichendaten spel-       nung einer Rhythmusart sines auszufilhrenden
chern, die dafOr kennzeichnend sind, ob jeder  Rhythmusspieles; der
vorgegebenen bestimmten Akkorde in
Begieitungsmustererzeugungsmittei (93) zur Er- den
Akkordinformnationsspeichermitteln von     zeugung von
Tonhohendifferenzdaten Im An- jeden dermehreren Speicherbereiche gaspei-
10  sprechen auf die durch die Tonartbestimmungs- chart ist oder nicht,
mittel bestimmte Tonart und die durch die Rhyth- b) Schreibsteuermittel
(621 - 622) zur Steue-  musbezeichnungsmittel bezelchnete Rhythmus- rung
ainer Schreiboperation der Kennzei-       art, wobel die
Tonh6hendifferenzdaten elne Ton- chendaten in die Kennzelchendatenspeicher-
hohendifferenz von diner Notentonh6he eines mittel auf der Grundlage der in
den Akkordin-  15  Grundtones kennzeichnen, derfiir die Tonartvor-
formationsapeichermittein gespeicherten Ak-    gewthit ist, wobel die
Tonh6hendifferenzdaten kordinformation, wenn die Akkordnachweis-
entsprechend der Rhythmusfortschreitung aus- mittel den Akkord feststellen;
und             gegeben werden; c) Kennzeichendatenkontrolimittel (623 -
Additionsmittel (808, 810), um die Tonh6hendif- 624) zur Prufung der
Kennzelchendaten fOr  20  ferenzdaten zu den Grundtondaten zu addieren,
jeden vorgegebenen bestimmten Akkord fOr        die f Or den Grundton eines
durch die Akkordbe- jede Tonaltit unter Bezugnahme auf die
zeichnungasmittel bezeichneten Akkords kenn-
Kennzelchendatenspeichermittel.                zeichnend sind, um dabsi
Begieltungstondaten herzustellen, die fur die Tonh8he eines zu sple- 6.
Elektronisches Musikinstrument nach Anspruch   2s  lenden Begleltungstones
kennzelchnend sind; 1, das auferdem aufweist:                         und
Rhythymuskennzeichnungsmittel (31) zur Kenn-
Begleitungstonsignalerzeugungsmittel (62), um zeichnung diner Rhythmusart
eines auszufiih-      din Begleitungstonsignal mit aner Tonh6he zu renden
Rhythmussplels, wobei die Tonalitatda-     erzeugen, die durch die
Begleitungstondaten ge- teneinstellungsmitted die gewiinschte Tonalitat  30
kennzeichnet Ist, auf der Grundlage der durch die Rhythmuskenn-     wobel
aine automatische Begleltung entspre- zelchenmittel gekennzeichneten
Rhythmusart        chend dern Begleitungstonsignal gespielt wird. ebenso
einstellen wie die vorgegebenen be- stimmten Akkorde.
10. Elektronisches Musikinstrument nach Anspruch 35      9, bei dern die
Begleitungsmustererzeugungs- 7. Elektronisches Musikinstrument nach
Anspruch       mittel auBerdem foigendes aufweisen: 6, bei dem die
Akkordbezeichnungsmittel foigen-   elnen Begieitungsmusterspeicher (93), um
die des aufweisen:
Tonhohendifferenzdaten f Or jede Rhythmusart
TonnameninformatlonseingabemitteI (10) zur        und jede Tonart zu
spehchern; und Eingabe elner fOr einen Tonnamen kennzeich-  4o   Lesemittel
(804), um sequentell die Tonhohen- nenden Tonnameninformation; und
Akkordnach-       differenzdaten aus dem Begleitungsmusterspei- weismittel
(106) zum Feststellen alnes Akkords    cher entsprechend der
Rhythmusfortschreitung auf der Grundlage der Tonnameninfommation.        im
Ansprechen auf die durch die Rhythmusbe- zeichnungemittel bezeichnete
Rhythmusart und S. Elektronisches Musikinstrumnent nach Anspruch   45  die
durch die Tonartbestimmrnmungsmnittel be- 6 oder 7, bel dern die
Tonalitatsdateneinstel-    stimmte Tonart auszulesen. lungsmittel aullerdem
aufweisen: erste Kennzeichnungsmittel zur Kennzelchnung   11.
Elektronisches Musikinstrument nach Anspruch einerTonailitAt im Ansprechen
auf eine Akkordfol-  9, bei dern die Begleitungsmustererzeugungs- ge, die
fOr jede Tonaltit vorgegeben ist; und  so  mittel aullerdern folgendes
aufweisen: zwelte Kennzelchnungsmittel zur Kennzeich-        ainen
Begleitungsmusterspeicher (93) zur Spel- nung ainer Tonalitat Im Ansprechen
auf ein Auf-   cherung der Intervalidaten, die fOr ein Interval treten
elnes fOr jade Tonalitat vorgegebenen be-  der Tonh6hendifferenz ausgehend
vom Grund- stimmbtn Akkords.                                 ton jeder
Tonart fur jede Rhythmusart kennzelch- 55      nend sind, wobei die
Intervalidaten bel jederTon- 9. Elektronisches Musikinstrument nach
Anspruch      art gemeinsam verwenrdet werden; 1, das weiterhin folgendes
aufweist:              Lesemittel (804), um die Intervalldaten sequen-
Tonartbestimmungsmittel (128) zur Bestimmung      tiel aus dem
Begleitungsmusterspeicher ant- 28    55                 EP 0 351862 BI
c   L58 sprechend der Rhythmusfortschreitung im An-       mittel die
Tonalitatsdaten einstellen, die Akkord- sprechen auf die durch die
Rhythmusbezeich-       bezelchnungamittel einen bestimmten Akkord in
nungsmittel bezeichnete Rhythmusart auszule-      den von den
Tonalititsdateneinstellungsrnitttln 



sen; und                                          bezeichneten
Tonaltitasdaten aus den mehreren Konvertlerungsmittei (804), um die von den
Le-   5  von den Akkordextrahiermittein extrahlerten Ak- semittel geiesenen
Intervalidaten in die Tonh6-   korden kennzeichnen, wobei der bestimmts Ak-
hendifferenzdaten zu konvertieren, die fOr die    kord als der
festgestelite Akkord verwendet wird. Tonh6hendlfferenzdaten ausgehend vom
Grund- ton der von den TonartbestImmungsmitteln be-   14 Elektronisches
Musikinstrument nach Anspruch stimmten Tonart kennzeichnend sind.       10
13, bei dem jeder der von den Akkordextrahler- mittein extrahlerten
mehreren Akkorde selnen el- 12. Elektronisches Musikinstrument nach
Anspruch     genen Spannungsgrad hat, der Im Ansprechen 1, bel dem die
Akkordbezelchnungsmittel mehre-    auf die von den
Tonalltitsdatenelnstellungsmltte re Teile elner Tonnameninformation
eingeben,      bezelchneten Tonalititasdaten festgestellt wird, wobei jede
f Or jeden Tonnamen innerhalb etner  15  wobel der Spannungsgrad des
gewflnschten Ak- Tonleiterkennzelchnend ist, so daB sin Akkord im  kords
ein vorgegebenes Verhiltnis zu einem Ansprechen auf elne Kombination der
mehreren      Spannungagrad des Akkords hat, der vorher be- Tells der
Tonnameninformation ermitteit wird,     zeichnet und durch die In den
Akkordinformati- wobei des elektronische Musikinstrument wei-
onsspelchermittein gespeicherte Akkordinforma- terhin folgendes aufweist:
20     tlon bezeichnet wurde, wobel die Akkordbezelch-
Akkordextrahlermittel (300 - 351), um mehrere     nungsmittel die fur den
gewulnschten Akkord Akkorde mit einem Grundton zu extrahleren, des-
kennzeichnende neue Akkordinformation in die sen Tonname Im Ansprechen auf
die Kombinati-      Akkordinformationsspeichernittel schreiben. on
dermehreren Telle der einzugebenden Tonna- meninformation gekennzelchnet
Ist, so dal,  26  15. Elektronisches Musikinstrument nach einem der nachdem
die Tonalitatsdateneinsteliungsmittel     Anspruche 12 bWs 14, be! dern die
Akkordextra- die Tonalittdaten einstellen, die Akkordbe-       hiermittel
aulerdern foigendes aufweisen: zelchnungsmittel elnen gewiinschten Akkord
aus    Grundtoneinstellungsmkttel (301), um elnen von den mehreren durch
die Akkordextrahiermittel      den mehreren Tonnamen als den Grundton ein-
extrahlerten Akkorde auf der 6rundlage der  30    zustellen; und durch die
Tonalitltsdatenelnstellungsmbtttl ge-   Beurteblungsmittel (310-315), um zu
entschelden kennzelchneten Tonaltitasdaten und einen Ak-      ob die
mehreren Tonnamen einen bestimmten kord neu bezelchnen, der vorher
bezeichnet und    Tonnamen mit einern Intervali enthalten, des sin durch
die In den Akkordinformationsspeichermit-   vorgegebenes Verhaltnbs zu
jedem der von den tel gespeicherteAkkordinformatlon gekennzeich-  35
Grundtoneinstellungsmittein eingestelften Grund- net wurde, wobel der
gew(inschte Akkord eln var-  tane aufweist. gogebenes Akkordfodgeverhaltnis
zu dem vorher gekennzelchneten Akkord In der gekennzelchne-  16.
Elektronisches Musikinstrument nach Anspruch ten Tonaltit aufwelst, die
Akkordbezeichnungs-    15, bel dem der bestimmte Tonname elnem mittel neue
ffir den Akkord kennzelchnende Ak-  40  Grundbestandtellton des Akkords
entspricht, der kordinformation in die Akkordinformationsspel-    fflrjeden
Akkord vorgegeben let. chermittel schreiben. 17. Elektronisches
Musikinstrument nach elnem der 13. Elektronisches Musilkinstrument nach
Anspruch    Anspruche 12 bis 14, bel dem die Tonalitatsda- 1, bel dem die
Akkordbezeichnungsmittel mehre-  45  teneinstellungsmittel sine gewiinschte
Tonalitfit re Tells von Tonnameninformatlon eingeben, wo-    Im Ansprechen
auf den festgestellten Akkord au- be! JedeffIrjeden Tonnamen innerhalb
einerTon-    tomatisch bezeichnen. lelterkennzeichnend Ist, sodaS einAkkord
imAn- sprechen auf eine Kombination der mehreren Tel-  18. Elektronisches
Musikinstrument nach Anspruch le der Tonnameninformation ermittelt wird,
wobei  50  13, be! dem jeder der durch die Akkordextrahler- des
elektronische Musikinstrument auSerdem        mittel extrahlerten mehreren
Akkorde sich auf folgendes aufweist:                               seinen
elgenen Spannungston bezieht, dessen Akkordextrahiermittel (300 - 351), um
mehrere     Tonname In den mehreren Tonnamen enthalten Akkorde, alle mit
einem Grundton, dessen Tonna-   Ist, so dag der gewOnschte Akkord den Span-
me Im Ansprechen auf die Kombination der meh-  55  nungston hat, der dem
Spannungsgrad ent- reren Toile der einzugebenden Tonnameninfor-
spricht, der der kleinste unter alien sich auf die mation gekennzeichnet
ist, zu extrahleren, so     mehreren Akkorde beziehenden Spannungstone daB,
nachdem die Tona1lHitsdateneinstellungs-     ist. 29    57
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Elektronisches Musikinstrument nach Anspruch     stiolen, wobel der
vorherige Akkord durch die In 18, bei dem die Akkordextrahiermittel
auSerdem    den Akkordinformationsspeichermitteln gespel- folgendes
aufwelsen:                              cherte Akkordinformation angezeigt
wird, woge- 



Grundtonelnstellungsmittel (301), ur einen der    gen der augenblickiiche
Akkord nou durch Ak- mehreren Tonnamen als einen Grundton einzu-   5
kordbezeichnungsmittel bezelchnet wird, so dao stellen; und
die TonalitatsdateneinstellungsmitteI Tonaltits- Beurteilungsmittei (310 -
315), urn zu entschel-  daten einstellen, die eine Tonalit tkennzelchnon,
den ob die mehreren Tonnamen elnen bestimm-       die derdurch die
Akkordfolgenachweismittel fest- ton Tonnamen, der ein vorgogebenes
Intervall-     gestellten vorgegebenen bestimmten Akkordfol- verhilitniszu
jedem derwvonden Grundtoneinstel-  io  ge entspricht. lungsmitteln
eingesteltten Grundtone hat, enthal- ten oder nicht.
26. Elektronisches Musikinstrument nach Anspruch 25, bei dem die
Tonallttsdateneinstellungsmittel 20. Elektronisches Musikinstrument nach
Anspruch     folgendes vorsehen: 19, bel dem der bestimmte Tonname elner
der  15   Mittel (606,610,615,616) zur Bestimmung meh- Grundbestandtsiltone
des Akkords lbt und der      rerer temporarer Tonalitaen auf der Grundlage
bestimmte Tonnarne durch jeden Akkord vorge-      der vorgegebenen
bestimmten Akkordfolge, die geben Ist.
von den Akkordfolgenachweismitteln festgestellt wurde, und der mehreren
Telle der In den Akkord- 21. Elektronisches Musikinstrument nach Anspruch
20  inforrnatlonsspeichernmitteln gespeicherten Ak- 18, bei dem die
Akkordbezeichnungsmittel elnen    kordinformation, wobel die Mittel ein
harmoni- der Akkorde auswihlen, der durch die Akkordex-    sches Intervall
zwischen jeder temporiren Tona- trahlermittel als der gewOnschte Akkord mit
dem   lItit und Jedem von den mehreren Tellen der Ak- dem  Spannungston
entsprechenden  Span-          kordinformation angezeigten der mehreren Ak-
nungsgrad extrahlert wird, der der kleinste von   25  korde prOfen, so dao
die Tonalititsdateneinstel- den Spannungsgraden von alien auf die mehre-
iungsmittel die Tonaltitdaten einstellen, die fOr ren Akkorde sich
beziehenden Spannungst6ne        die temporire Tonalitatmit dem hochsten
harmo- lst, so dal einer der auszuwihlenden Akkorde      nischen Intervall
(631) kennzelchnend sind. die Spannungst6ne aufweist, deren Zahl die
kieinste bei den mehreren Akkorden ist.   30  27. Elsktronisches
Musikinstrument nach Anspruch 1, be! dem die Akkordbezeichnungsmittel
mehre- 22. Elektronisches Musikinstrument nach Anspruch     re
Splelelemente (10) aufwelsen, wobel jedes je- 18 oder 21, bel dem der
Spannungston fir jeden    dem der in elner Tonleiter enthaltenen mehreren
Akkord vorgegeben ist.                            Tonnamen entspricht, und
die Akkordbezelch- 35      nungamittel (106; 604, 605, 608, 609) eonen Ak-
23. Elektronisches Musikinstrument nach Anspruch     kord Irn Ansprechen
auf eine Kombination der si- 18, bei dem mehrere Spannungsgrade fOr die von
multan zu bedlenenden Spielelemente feststel- den Akkordextrahiermitteln
extrahlerten mehre-    len, ren Akkorde elngestellt werden, so daB die Ak-
wobel die Akkordinformationsapelchermittel au- kordbezelchnungsrnittel
eonen von mehreren Ak-  40  Serdem   Tonnameninformationsspelchermittel
korden als den gewflnschten Akkord auswahlen,     aufweisen, die mehrere
Speicherbereiche vorse- der den Spannungston enthalt, dessen Span-
hen, von denen jeder elne f Or den Tonnamen nungsgrad der kleinste von den
mehreren Span-     kennzelchnende  Tonnarneninformatlon  spel- nungsgraden
Ist.                                  chern kann, die
Tonnameninformationsspeicher- 45      mittel mehrere Gruppen von
aimultan-bedlenter 24. Elektronisches Musikinstrument nach Anspruch
Tonnameninformation speichern kann, von der 23, bei dem der Spannungston
fOr jeden Akkord     jede Gruppe simultan-bedlente Tonnamen ent- vorgegeben
Ist, wogegen der Spannungsgrad         sprechend den simultan zu
bedlenenden Spiel- von jedern Spannungston durch sine Zahl ausge-    tellen
kennzelchnot, die Tonnameninformatlons- druckt wird und fir joden Akkord
vorgegeben Ist.  50  spelchermittei elne ailtete Gruppe simiutan- bedienter
Tonnameninformation durch eine neu- 25. Elektronisches Muslkinstrument nach
Anspruch     este Gruppe simiutan-bedienter Tonnameninfor- 1, bel dam die
Nachweismittel foigendes vorse-    mation ersetzen, hen:
wobel die Nachweismitel auBerdem Akkordfoi- Akkordfolgenachwelsmittel (604,
605, 608, 609),  55  genachweismittei (604, 605, 608, 809) aufwei- urn eine
vorgegebene bestimmte Akkordfolge Im     sen, die eine vorgegebene
bestimmte Akkordfol- Ansprechen auf wenigsten elnen vorhergehen-       ge
ImAnsprechen auf enen vorhergehenden und den und elnen augenblickiichen
Akkord festzu-     einen augenblickllchen Akkord feaststelen, wobel 30
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Akkord durch die in den Ak-     temporaren Tonaliltit fOr jede Tonalitit
bestim- kordinformationsspeichermittein gespeicherten      men;
Akkordinformatlon angezeigt wird, wogegen der     Inkrementierungsmittel
(629) zur Inkrementieren 



augenblickiiche Akkord durch die Akkordnach-       der in den ersten
Spelchermittein gespeicherten weismittel neu gekennzelchnet wird,        5
Datenjedesmal, wenn die temporaren Tonalitits- die
Tonalititsdateneinstellungsmittel auSerdem     bestlmmungsmittel die
temporare Tonalitat be- Mittel aufwelsen, die mehrere temporire Tonali-
stimmen; titen auf der Grundlage der vorgegebenen be-       zwelte
Speichermittel (MKD In Fig. 21) zur Spel- stimmten Akkordfolge, die von den
Akkordfolge-     cherung der fOr eine letzlich ermittelte Tonalitit
nachweismitteln festgestellt wird, und der in den   10  kennzeichnenden
Tonalitatsdaten; und Tonnameninformationsspeichermitteln  gespei-
Anderungsmittel (631) zur Anderung der in den cherten Tonnameninformation
feststellen, wobel    zweiten Spelchermitteln gespelcherten Tonall- dlese
Mittes dann prufen, ob die Tonnameninfor-   titsdaten auf der Grundlage
elnes Ergebnisses mationsspeichermittel die Tonnameninformation      des
Vergleichs derZelten zur Ermittiung der tem- spelchern, die den Tonnamen
betreffen, der ffir  15  poraren Tonalitit mit anderen Zelten zur Ermitt-
die temporare Tonalitat hinreichend Ist oder nicht,  lung der letzlich
bestimmten Tonaltit. so dae die Tondatenelnstellungsmittbl die Tons-
Iltatsdaten einstellen, die f Or sine der temporiren Tonalititen
kennzelchnend ist, die auf der Grund-  Revendicatlons lage des Ergebnlsses
der PrOfung ausgewAhIt  20 wird, die durch die Mittel (631)
durchgefuhrtwird.  1. Instrument de musique 6lectronique compre- nant: 28.
Elektronisches Musikinstrument nach Anspruch         a) un moyen de
designation d'accord (10 25, be! dem die Akkordbezeichnungsmittel Ein-
106) pour d6signer un accord; gabemittel (10), die fOr einen Tonnamen kenn-
25    b) un moyen de memorsation d'Informations zeichnende
Tonnameninformatlon singeben, und         d'accord (83g) comportant
plusleurs zones de Akkordnachwelsmittel (106; 604, 605, 608, 609)
memorlsation qui peuvent mbmoriser plu- aufweisen, die elnen Akkord auf der
Grundlage        sieurs 6lements d'information d'accord dans dervon den
Eingabemittel eingegebenen Tonna-         un certain laps de temps, ledit
moyen de m6- meninformation feststellen,               30
morlsation d'Informations d'accord rempla- die Nachwelsmlttel welsen
welterhin Akkordfol-       gant une information d'accord la plus anclen-
gemittel (604, 605, 608, 609) auf, die eine vorge-   ne qul y est memorisee
par une autre informa- gebene bestimmte Akkordfolge im Ansprechen
tion d'accord nouvelle Indicative d'un accord aufwenigstens enen
vorhergehenden und enen           qui a ete nouvellement ddsign6 par ledit
_.    augenbiickiichen Akkord feststellen, wobel der  35    moyen de
designation d'accord ; et vorhergehende Akkord durch die In den Akkord-
c) un moyen de d6tectlon (80; 604,605,608, lnformationsspelchermitteln
gespeicherte Ak-         609 ; 621 A 624) pour d~tecter l'information
kordinformation gekennzeichnet Ist, wogegen          d'accord indicative
d'acoords sp6ciflques der augenblickliche Akkord durch die Akkord-
pr6determin6s parmi leedites plusieurs 616- nachwelsmittel neu bezeichnet
wird, so dae die  4o   ments dinformation d'accord m6morls6s
Tonaliltitsdateneinstellungsmlttel Tonalititsda-     dans ledit moyen de
memorisatlon d'lnforma- ten einstellen, die fOr sine Tonalitat kennzelch-
tbons d'accord; nend sind, die der durch die Akkordfolgenach-
caracterlse par un moyen de designation welsmittel (605, 610, 615, 816,
831) festgestell-  automatiquedetonallt6comprenantunmoyen de ten
vorgegebenen bestimmten Akkordfolge ent-  45  reglage de donn6es de
tonallte (80) pour, lorsque spricht.
ledit moyen de d~tection ditecte ladite Informa- tion d'accord, r6gler la
donn6e de tonalIb Indica- 29. Elektronisches Musikinstrument nach Anspruch
tive d'une tonallt6 basee sur lesdits accords spe- 1, bel dem die
Nachweismlttel temporire Tonall-    ciftlques pr6d6termin6s, ce par quol
une tonalite titsbestimmungsmittel (606,610,615,616; 625,  so  souhaiee est
designhe automatiquement par la- 626) aufwelsen, die esne temporire
Tonalltat be-   dite donn6e de tonalitb (606, 610, 615, 626, 625, stimmen,
die dem von den Akkordbezeichnungs-       626, 631). mittein bezeichneten
Akkord entsprechen, wih- rend die TonaiittsdatenelnstellungsmitteI we[-  2.
Instrument de musique 6lectronique solon la re- terhin foigendes vorsehen:
55       vendication 1, dens loquel ledit moyen de d6tec- erste
Spelchermittel (831), die mehrere Speicher-  tion comprend un moyen de
d~termination qui de- berelche vorsehen, die geeignet sind Daten zu
termine si ledit moyen de mbmorisation d'infor- speichern, die die Zeiten
zur Bestimmung der       mations d'accord m6morise, ou non, I informatlon
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indicative des accords sp6cifiques pre-    morisation de donnbes
d'indicateur memori- determines correspondant A Ia tonalit, dans le-
sant des donnees d'indicateur Indlcatives du 



quel, e le moyen de determination ditormine que     fait quo chacun desdits
accords spiecflques le moyen de memorisation d'informations d'ac-
predetermines est, ou non, memorlse dans le- cord mbmorise Ilnformatlon
d'accord, ledit  5       dit moyen de mbmoribation d'informatlons moyen de
r6glage de donn6e de tonalite regle la     d'accord dans chacune desdites
plusleurs zo- donnee de tonalite indicative de la tonallte corres-  nes de
memorisation; pondantaux accords spicifi ques priditerminis.      b) un
moyen de commando d'icriture (621 a 622) pour commander une operatlon
d'ecritu- 3. Instrument de musique electronique selon la re-  lo  re de
ladite donnee d'indicateur dans ledit vendication 2, dans lequel ledit
moyen de ditec-    moyen de memorisatlon de donnbes d'indlca- tion comprend
en outre:                             tour on so basant sur ladito
Information d'ac- a) un moyen de mbmorisation de donnbes           cord
mbmorisbe dens ledit moyen de mbmo- d'Indicateur (83h) ayant plusleurs
zones de      risatlon d'informations d'accord lorsque edit memorisation
chacune correspondant a cha-  i5    moyen de detectlon d'accord detecte
l'ac- cun deadits accords specifiques predetermi-      cord ; et nes pour
chaque tonalit, ledit moyen de me-      c) un moyen de vivificatlon de
donnee d'indl- morisation de donnees d'Indicateur mimori-       cateur (623
A 624) pour vbiifier laditeodonn6e sent des donnees d'Indicateur
indlcatives du     d'indicateur, en ce qul concerno chacun des- fait quo
chacun deadits accords speciflques  20   dits accords specifiques pour
chaque tonali- priditerminis eat, ou non, memorls dans le-      te, en se
referant audit moyen do mimorisa- dit moyen de mimorisatlon d'informatlons
tion de donnies d'Indlcateur. d'accord dans chacune deadites pluslours zo-
fnea de memorlsation;                      6. Instrument de musique
electronique, selon la re- b) un moyen de commande d'icriture (621 a   25
vendlcation 1, compronant en outre: 622) pour commander une operation
d'ecritu-         un moyen de designation de rythme (31) re de ladite
donnes d'indlcateur dans ledit    pour disigner une sorte de rythme d'une
execu- moyen de memorisatlon de donnees d'indlca-     tion de rythme a
executer, dans loquel ledit tour en se basant sur ladite information d'ac-
moyen de riglage de donnse de tonaliti regle la cord memorisie dens ledit
moyen de memo-  30  tonalitb souhaitee en se basent sur la sorts de
rlsation d'informatlons d'accord lorsque ledit  rythme designee per ledit
moyen de designatlon moyen de dislgnatlon d'accord disigne l'ac-    de
rythme de mime que sur leadits accords spe- cord; et
cifiques priditorminis. c) un moyen de vivification de donnee d'indi-
cateur (623 A 624) pour verifler ladite donnee  35  7. Instrument de
musique ilectronique selon la re- d'lndlcabeur, en ce qui concerne chacun
des-   vendlcation 8, dans lequel ledit moyen de dbsl- dits accords
specifiques pour chaque tonali-   gnation d'accord comprend: t, en se
refbrant audit moyen de memorisa-          un moyen d'entree d'information
de nom tion de donnees d'Indlcateur.                  de note. (10) pour
entrer une Information de nom 40     de note indicative d'un nom de note;
et un moyen 4. Instrument de musique electronique selon la re-   de
ditection d'accord (106) pour detecter un ao- vendicatlon 1, dans lequel
ledit moyen de deal-  cord en se basant sur ladito Information de nom
gnatlon d'accord comprend:                       do note. un moyen d'entrie
d'Informatlon de nom de note. (10) pour entrer une Information de nom   45
8. Instrument de musique 6lectronique, soon la re- de note Indicative d'un
nom de note; et          vendlcation 6 ou 7, dans lequel ledit moyen de re-
un moyen de detectfon d'accord (106)        glage de donnee de tonallti
comprend en outre: pour ditocter un accord en se basant sur ladite In-
un premier moyen de designation pour d6- formation de nom de note A entrer.
signer une tonalti en reponse A une progression 50      d'accord qul eat
priditerminie pour chaque to- 5. Instrument de musique ilectronique selon
la re-   nalite; et vendication 4, dans lequel ledit moyen de dteo-
un second moyen de designation pour de- tion comprend en outre:
signer une tonallti en riponse & l'apparithon d'un a) un moyon de
memorisatlon de donnies         accord spicifique qul eat pridtermin6 pour
cho- d'Indlcateur (83h) ayant plusleurs zones de  s5  quo tonallte.
mimorlsatlon chacune correspondent A cha- cun desdits accords specifiques
preditermi-  9. Instrument de musique ilectronique, selon la re- nes pour
chaque tonalit, ledit moyen de mi-    vendication 1, comprenant en outre:
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combinaisons d'accom- pour dbterminer un mode en r6ponse A I'accord
pagnement (93) pour m6morlser des donn6es de 



d6sign6 par ledit moyen de designation d'accord  degr6 Indicatives d'un
degre de Ia difference de et a la donnee de tonalft d6slgnee par ledit
hauteur de son par rapport A la note de base de moyen de reglage de
tonalitb;            5       chaque mode pour chaque sorte de rythme, les-
un moyen de designation de rythme (31)     dites donn6es de degrb btant
utilisees en pour dbsigner une sorte de rythme d'une ex6cu-   commun dans
chaque mode. tion de rythme A executer;                            un moyen
de lecture (804) pour lire de fa- un moyen generateur de combinaisons
con sbquentlelle lesditbs donnees de degr6 dans d'accompagnement (93; 804)
pour produire une  10  ladite memoire de combinalsons d'accompagne- donn~e
do diffbrence de hauteur de son en rb-    ment en fonction de la
progression de rythme en ponse au mode determine par ledit moyen de d6-
reponse a Ia sorts de rythme d6signbe par ledit termination de mode et A la
sorte de rythme de-  moyen de designation de rythme; et signe par ldit
moyen de dbsignatlon de rythme,        un moyen de conversion (804) pour
ladite donnee de difference de hauteur de son in-  15  convertir ladite
donnee de degre, lue par ledit diquant une diffbrence de hauteur de son par
rap-  moyen de lecture, en ladite donnee de difference port a une hauteur
de son d'une note de base qui  de hauteur de son indicative de ladite
diffbrence est prbreglbe pour le mode, ladite donnbe de dif-  de hauteur de
son par rapport A la note de base ference de hauteurde son etantsortie en
fonction  du mode determine par ledit moyen de dbtbrmi- d'une progression
de rythme;             20      nation de mode. un moyen d'addition (810)
pour addition- nor ladite donnee de difference de hauteur de  12.
Instrument de musique blectronique, selon la re- son avec une donnee racine
indicative d'une ra-  vendlcathon 1, dans loquel ledit moyen de dbsi- cine
de I'accord designe par ledit moyen de desi-  gnatlon d'accord entre
plusieurs elements d'On- gnation d'accord pour produire une donnee de  25
formation de nom de note chacun indicatif de son d'accompagnement
indicative d'une hauteur    chacun des noms de note a l'interieur d'une
gam- de son d'un son d'accompagnement A exbcuter;     me de sorte qu'un
accord est dbtecte on reponse et
a une combinaison desdits plusieurs elbments un moyen generateur de signaux
de son       d'information de nom de note, ledit instrument de
d'accompagnement (62) pour produire un signal  30  musique electronique
comprenant en outre: de son d'accompagnement ayant la hauteur de
un moyen d'extractlon d'accord (300 A son indiquee par ladite donnee de son
d'accom-   351) pour extraire plusleurs accords ayant cha- pagnement;
cun une racine dont to nom de note ost d~signl ce par quol un
accompagnement automa-       en reponse a la combinalson desdits plusiburs
(>,   tique est effectue en fonction dudit signal de son   35  elements
d'information de note A entrer, de sorte d'accompagnement.
qu'apres que ledit moyen de reglage de donnee de tonalitb a regle la donnbe
de tonalilt, ledlt 10. Instrument de musique electronique, selon la re-
moyen de designation d'accord designe nouvel- vendicatlon 9, dans loquel
ledit moyen genera-   lement un accord souhalte parmi les plusleurs so-
tour de  combinaisons  d'accompagnement  40      cords extralts par ledit
moyen d'extraction d'ac- comprend en outre:
cord sur la base de la donnee de tonallte desi- une memolre de combinaisons
d'accom-        gn~e parleditmoyen de reglagededonneodeto- pagnement (93)
pour memoriserladite donnee de    nalite et d'un accord qul est designe
prbcedem- difference de hauteur de son pour chaque sorte   ment et qui est
indiqub parladite information d'ac- de rythme et pour chaque mode; et
45      cord mbmorisbe dons ledit moyen de mbmorisa- un moyen de lecture
(804) pour lire de fa-  tion d'informatlons d'accord, ledit accord souhal-
gon sequentlelle lesditos donnees de difference  tb ayantune relation de
progression d'accord pre- de hauteurde son dans ladite m~moire de combi-
determinee par rapport A l'accord dbsigne prece- naisons d'accompagnoment
en fonction de la       demment dans la tonalWte designee, ledit moyen
progression de rythme en reponse a la sorte de  50  de dbsignation d'accord
6crivant la nouvelle in- rythme dbsign~e par ledit moyen de designatlon
formation d'accord, indicative dudit accord sou- de rythme et au mode
determine par ledit moyen   halte, dans ledit moyen de memorisation
d'infor- de determination de mode.                        mations d'accord.
11. Instrument de musique electronique, selon la re-  u5  13. Instrument de
musique blectronique, selon la re- vendlcation 9, dans lequel ledit moyen
gqnera-   vendication 1, dans lequel ledit moyen de desl- tour de
combinalsons  d'accompagnement          gnation d'accord entre plusieurs
eiements d'ln- comprend en outre:                               formation
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d'lnformation de nom de note, ledit instrument de musique olectronique
comprenant en outre:  5   18. Instrument de musique leictronique, solon Ia
re- un moyen d'extractlon d'accord (300 A       vendlcation 13, dans lequel
chacun dosdits plu- 351) pour extralre plusiours accords ayant cha-
sleurs accords extralts par ledit moyen d'extrac- cun une racine dont le
nom de note est d6sign6   tion d'accord se rapporte A sa propre note de
ten- en roponse A la combinalson desdits plusleurs     sion dont le nom de
note est Indus dans lesdits 6lements d'information de note A entrer, de
sorts  10  plusieurs noms de note, de sorte quo ledit accord qu'apres quo
ledit moyen de reglage de donnee     souhalte a la note de tension
correspondant A un de tonalite a regle Ia donnse de tonailte, ledit  degre
de tension qui est le plus faible parmi tou- moyen de designation d'accord
designe un ac-      tes lea notes de tension se rapportant auxdits plu-
cord sp6ciflque dans la donnee de tonalite, desi-  sieurs accords. gn6e par
ledit moyen de reglage de donn6e de to-  15 nallte, parmi lea plusieurs
accords extraits par le-  19. Instrument de musique electronique, selon la
re- dit moyen d'extraction d'accord, ledit accord spe-  vendication 18,
dans loquel ledit moyen d'extrac- cifique etant utIIis6 comme un accord
detecte.   tion d'accord comprend en outre: un moyen de r6glage de racine
(301) pour 14. Instrument de musique electronique, solon la re-  20  regler
l'un desdits plusleurs noms de note en tent vendicatlon 13, dans lequel
chacun desdits plu-   quo racine; et sieurs accords extralts par ledIt
moyen d'extrac-      un moyen de determinatlon (310 A 315) tion d'accord a
son propre degre de tension qui   pour determiner ai lesdits plusieurs noms
de note est determin6 en reponse A la donnee de tonafte   comprennent, ou
non, un nom de note specifique designee par ledit moyen de reglage de
donnae  25  qul a une relation de degre predeterminee par de tonallte,
ledit degra de tension de l'accord sou-  rapport A chacune des radnes
reglees par ledit haNe ayant une relation predeterminea par rap-    moyen
de raglage de racine. port A un degre de tension de l'accord qui est de-
signe precedemment et qui est indique par ladte  20. Instrument de musique
electronique, selon la re- Information d'accord memorbsee dens ledit  3o
vendicatbon 19, dans lequel ledit nom de note moyen de memorisation
d'informations d'accord,    spectfIque est lune des notes constltuantes de
ledit moyen de designatlon d'accord ecrivant la   base de l'accord, et dans
lequel ledit nom de note nouvelle Information d'accord, indicative de l'ac-
specifique est pradkterminn pour chaque accord. cord souhaite, dens ledit
moyen de mbmorisatlon d'lnformatbons d'accord.                  35  21.
Instrument de musique electronique, selon la re- vendication 18, dans
lequel ledit moyen de desi- 15. Instrument de musique electronique, selon
l'une  gnation d'accord selectionne l'un des accords ex- quelconque des
revendications 12 A 14, dans le-   traits par ledit moyen d'extraction
d'accord quel ledit moyen d'extractlon d'accord comprend   comme etant
ledit accord souhalte ayant Ia note en outre:
40      de tension correspondant au degre de tension qul un moyen de
reglage de racine (301) pour     eat Is plus petit parml les degres de
tension de regler l'un desdits plusieurs noms de note en tant  toutes les
notes de tension se rapportant auxdits quo raine ; et
plusieurs accords, de sorts qu ledit un des ao- un moyen de determinatlon
(310 A 315)       cords A shlectionner a les notes de tension, dont pour
deterninersl lesdits plusieurs noms de note  45  le nombre eat le
plusfalbie parml lesdits plusleurs comprennent, ou non, un nom de note
specifique    accords. ayant un degre qul a une relation pred~tennin~e par
rapport A chacune des racines reglees par le-  22. Instrument de musique
electronique, selon la re- dit moyen de reglage de racne.
vendication 18 ou 21, dans lequel ladite note de so     tension est
prdtedbrminee pour chaque accord. 16. Instrument de musique alectronique,
selon Ia re- vendicatlon 15, dans lequel ledit nom de note  23. Instrument
de musique 6lectronique, selon la re- specifique correspond A une note
constituanto     vendlcation 18, dans lequei piusieurs degres de de base de
I'accord qul eat prtdetermine pour     tension sont rtglds pourlesdits
piusleurs accords chaque accord.                            55
extraits par ledit moyen d'extractlon d'accord, de sorts quo ledit moyen de
designation d'accord 17. Instrument de musique 6lectronique, selon l'une
sleictionne, comme atant I'accord souhaite, I'un quelconque des
revendicatlons 12 A 14, dans le-   desdits plusieurs accords qui comprend
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24. Instrument de musique 6lectronique, selon la re-  fournit plusleurs
zones de mbmorhsation, chacu- vendlcation 23, dans lequel ladite note de
tension   5  no capable de m6moriserune Information de nom eat
prsdbterminbe pour chaque accord, tandis     de note Indicative dudit nom
do note, ledit moyen quo ledit degre de tension de chaque note de ten-  de
memorisation d'informations de nom de note sion est exprime par un nombre
et est pred6ter-  6tant capable de memoriser plusieurs groupes min6 pour
chaque accord.                         d'Informations de nom de note mis en
oeuvre si- 10     multanement, dont chaque groups indlque des 25.
Instrument de musique 6lectronique, selon la re-  noms de note mis on
oeuvre simultanement vendication 1, dens lequel ledit moyen de d6tec-
correspondent auxdits elements d'ex6cution a tion fournit:
mettre en oeuvre simultanement, ledit moyen de un moyen de detection de
progression        m6morisation d'lnformatbons de nom de note d'accord
(604, 605, 608, 609) pour d~tecter une  15  remplagant le group. le plus
ancien d'informa- progression d'accord sp6cifique pred6tbrmin6e    tions de
nom de note mis en oeuvre simultan6- en reponse au moins A un accord
precedent et a   ment par le groupe le plus r6cent d'informations un accord
courant, dans loquel ledit accord pr6-  de nom de note mis en oeuvre
simulten6ment; cedent eot indlque par ladite information d'accord    ledit
moyen de detection comprenant on memoris6e dans ledit moyen de m6morisation
20  outre un moyen de d6tection de progression d'ac- d'Informatbons
d'accord, tandis que ledit accord  cord (604, 605, 608, 609) qui d6tecte
une pro- courant eot nouvellement d6signA par ledit       gression d'accord
sp6cifique predtebrminea en moyen de designation d'accord, de sorte quo le-
reponse A un accord prec6dent et a un accord dit moyen de reglage de
tonalit regle la donn6e  courant, dens lequel ledit accord pr6cedent eot de
tonalit Indicative d'une tonalit correspon-  25  indlque par ladite
Information d'accord m6mori- dant A ladite progression d'accord sp6cifique
pre-  see dens ledit moyen de memorlsation d'informa- determin6e, d~tectee
par ledit moyen de d6tec-   tions d'accord, tandis que ledit accord courant
est tion de progression d'accord.                     nouvellement desIgne
par ledit moyen de detec- tion d'accord; 26X Instrument de musique
6lectronique, selon la re-  30  ledit moyen de r~glage de tonalite compre-
vendicatlon 25, dens lequel ledit moyen de rbgla-  nant en outre un moyen
quT d6termine plusiours ge de tonallte fournit:
tonaltes temporaires en se basant cur tadit pro- un moyen (606, 610, 615,
816) pour dbter-   gression d'accord spbcifique pred6terminbe, de- minor
plusleurs tonalltes temporaires sur la base  tectee par Wedit moyen de
d6tectlon de progres- de ladite progression d'accord sp6cifique pred6-  35
sion d'accord, et cur ladite information de nom de terminee, detect6e par
ledit moyen de detection  note memorlseo dans ledit moyen de memorlsa- de
progression d'accord, et desdits plusleurs AlA-  tion d'lnformations de nom
de note, ledit moyen ments d'lnformation d'accord memoris~s dons le-
examinant alors sl ledit moyen de memorlsation dit moyen de m6morisatlon
d'informations d'ao-   d'informatlons de nom de note m6morlse ledite cord,
ledit moyen examinant ensulte un degr6  4o  Information de nom de note
concernant ledit nom d'harmonique entre chacune desdites tonalltes    de
note qui convient ou qul ne convient pas a la- temporalres et chacun
desdits plusleurs accords  dite tonalit6 temporaire, de sorto que ledit
moyen indlques per leadits plusiours etements dinfor-  de reglage de donn6e
de tonalite regle l donn6e mation d'accord, de sorts quo ledit moyen de r6-
de tonalIt6 indicative de l'une desdites tonalilts glage de donnees de
tonalite regle la donnee de  45  temporaires qui eot selectionnee en se
basant tonailt6 indicative de ladite tonalitA temporalre  cur le resultat
de l'examen effectu6 par ledit dont le degre d'harmonique eot le plus eleve
moyen (631). (631). 28. Instrument de musique 6lectronique, selon l re- 27.
Instrument de musique blectronique, selon la re-  Bo  vendication 25, dens
lequel ledit moyen de d6si- vendicatlon 1, dens loquel ledit moyen de desi-
gnation d'accord possede un moyen d'entrbe gnation d'accord comports
pluslours bl6ments     (10) qul entre l'lnformation de nom de note Indi-
d'executlon (10), dont chacun correspond a cha-  cative d'un nom de note
atun moyen de d6tection cun de plusleurs noms de note inclus dans une
d'accord (106; 604,605,608,609) qui dbtecte un gamme, ledit moyen de
designation d'accord   w   accord en se basant sur ladite information de
(106 ; 604, 605, 608, 609) detectant un accord en  nom de note entree par
ledit moyen d'sntree; reponse a une combinalson desdits elements
ledit moyen de detectlon comprenant en d'execution A mettre en oeuvre
simultan6ment;    outre un moyen de dbtection de progression d'ac- 35    69
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accord courant, dans lequel ledit accord pr6c6- dent est Indlqu6 par ladite
Information d'accord   5 m6morisee dans ledit moyen de m6morlsation
d'informations d'accord, tandis que ledit accord courant est nouvellement
designe par ledit moyen de detection d'accord, de sorte quo ledit moyen de
reglage de tonalite rbgle la donn6e de   10 tonallte Indicative d'une
tonalite correspondant A ladite progression d'accord specifique pr6deter-
min6e, d~tect~e par ledit moyen de detection de progression d'accord (606,
610, 615, 616, 631). 15 29. Instrument de musique 6lectronique, selon la
re- vendlcation 1, dans loquel ledit moyen de d6tec- tion possede un moyen
de determination de tona- lite temporaire (606,610,615,616 ; 625,626) qul
determine une tonalite temporaire correspondant  20 audit accord design6
par ledit moyen de d6signa- tion d'accord, tandis que ledit moyen de
reglage de donn6e de tonaltt fournit en outre: un premier moyen de
memorisation (83i) fournissant plusleurs zones de memorisation ca-  25
pabies de m6morlser des donn6es Indicatives d'instants de determinatlon de
ladite tonalite tem- poralre pour chaque tonalIt6; un moyen
d'incr~mentation (629) pour in- crementer ladite donnee m6moris6e dans
ledit  30 moyen de mbmorisation chaque fols que ledit moyen de
dbtermination de tonalite temporaire dteormine ladite tonalite tmporaire;
un second moyen de memorlsation (MKD A Ia figure 21) pour memoriser la
donnee de to-  35 nalltt Indicative d'une tonalite finalement dbter- min~e
; et un moyen de modification (631) pour mo- difier ladite donnAe de
tonalite memorisee dans ledit second moyen de memorisation en se ba-  40
sant sur un resultat de comparaison desdits Ins- tants de d~terminatlon de
ladite tonalltA tempo- raire par rapport aux autres instants de d~terml-
nation de ladite tonalite determinee finalement. 45 50 55 36    


