26 SEP 2005 - 1 Waveform Production Method and Apparatus The present
I nvention relates generally to nethods and apparatus for producing

wavef or ms

of musical tones, voices or other desired sounds oR6SEF HWSi s of

waveform data read 5 out froma waveform nmenory or the |ike, and nore
particularly to an inproved waveform producti on nethod and appar atus

capabl e of producing waveforns that are

(tinbre) variations effected by varioeusistyles of rendition or
articulation 10 peculiar to natural nusical instrunments. Note that the
present invention is applicable extensively to all fields of equipnent,
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particularly to an improved waveform production method and
apparatus capable of producing waveforms that are
faithfully representative of color - (timbre) variations
effected by various styles of rendition or articulation
peculiar to natural musical instruments. Note that the
present invention is applicable extensively to all fields
of equipment, apparatus or methods capable of producing
waveforms of musical tones, voices or other desired sounds,
such as automatic performance apparatus, computers,
electronic game apparatus or other types of multimedia
equipment, not to mention ordinary electronic musical
instruments. It should also be appreciated that in this
specification, the term "tone" 1is used to refer to not
only a musical tone but also a voice or other sound, and
similarly the terms "tone. waveform™ are used to embrace a
waveform of a voice or any other desired sound, rather
than to refer to a waveform of a musical tone  alone.

The so-called "waveform memory readout"” method has
been well known, in which waveform data (i.e., waveform
sample data), encoded by a desired encoding technigue, such

as the PCM (Pulse Code Modulation}, DPCM (Differential PCM)

faithfully representative of col or



or ADPCM (Adaptive Differential PCM, are prestored in a waveform nenory
so that a tone waveform can be produced by reading out the waveform data
fromthe nmenory at a rate corresponding to a desired tone pi 206SEPT2085e
have been 5 known various types of waveform nenory readout techniques.

Most of the known waveform nenory readout techniques are intended to
produce a waveformfromthe beginning to end of a tone to be generated.
Anmong exanpl es of the known waveform-menory readout techniques is one that
prestores 10 waveform data of an entire waveformfromthe beginning to end
of a tone to be 8enerated,.and one that prestores waveformdata of a ful
wavef or m 8¢t PBRCHor(AdpRittve k Differenticgd tReM) i kang aresherksyi hg a
conplicated variations but prestores predeterm ned | oop wavef orm segnents
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pacity 1s required for storing the nultipliicity of wavefor at a.
Further, alddwiidn the ghaytud®nhi aRerbESehNEdedt 2hoEBedi8aing3 to end
/ of a tone to be generated. Among examples of the known
waveform memory readout technigues is one that prestores
i0 waveform data of an entire waveform from the beginning -to
end of a tone to be generated, and one that prestores
waveform data of a full waveform section for an attack
portion or the like of a tone having complicated wvariations
but prestores predetermined loop waveform segments for a
15 sustain or other portion having 1little wvariations. In this
specification, the terms "loop waveform" are used to refer
to a waveform to be read out in a repeated (looped)
fashion.
In these waveform'memory readout techniques prestoring
20 waveform data of an entire waveform from the beginning to
end of a tone to be generated or waveform data of a full
waveform section for an attack portion or the like of a
tone, there must be prestored a multiplicity of wvarious
waveform data corresponding to a wvariety of rendition
25 styles {or articulation) and thus a great storage capacity
is required for storing the multiplicity of waveform
data.

Further, although the above-mentioned technigque



1 - designed to prestore waveformdata of an entire waveform can
faithfully express color (tinbre) variations effected by various rendition
styles or articulation peculiar to a natural rmnusical instrund3aSERZ2005an
only reproduce tones 5 just in the same manner as represented by the
prestored data, and thus it tends to encounter poor controllability and
editability. For exanple, it has been very difficult for the technique to
perform control of waveform characterisfiics, such as tinme axis control,
according to 10 performance data, of the waveform date corresponding to a
desired rendition style or articulation. To address the above-di scussed
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reproduction and control of various rendition styles (or 15 articulation)
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i for the technique to perform control of waveform
characteristics, such as time axis control, according to
i0 performance data, of the waveform date corresponding to a
desired rendition style or articulation.

To address the above-discussed inconveniences, more
sophisticated techniques for facilitating realistic
reproduction and control of various rendition styles (or

15 articulation) peculiar to natural musical instruments have
been proposed in Japanese Patent Laid-open Publication No.
2000-122665 and the like; these technigues are also known
as SAEM (Sound Articulation Element Modeling) technigques.
In the case of such SAEM techniques, when a plurality of

20 rendition style waveform modules are to be time-serially
connected together to create a continuous tone waveform, it

is desired to connect the rendition style waveform modules

without unnaturalness.

In view of the <foregoing, it is an object of the
25 present invention to a waveform production method and
apparatus which can produce high-gquality waveform data

corresponding to various rendition styles (or articulation)



in an easy and sinplified manner and wi th abundant controllability. It is
anot her object of the present invention to provide a waveform production
met hod and apparatus which, 5 in producing high-quality waveR6/SBERZA0S
corresponding to various rendition styles (or articulation), can

I nterconnect rendition style nodules wi thout unnaturalness. It is still
anot her object of the present invention to provide a waveform production
met hod and apparatus which 10 facilitat® treation of nusic piece data and
can be operated w th ease. According to a first aspect of the present

I nvention, 3t here i ovided a. f-qr.m producti on t hod I C
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of perforngseersyeabiiptgrmation designating rendition style nodules; a
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time is to be precessedan or W t pilﬁ% . ce.event
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events, followng the given piece of performance event Information, In
advance ofim prmdRiceimy ned gbi-ig@idlaltyt | WaveESil 0faeh td¢rroipenabhgcerof
performance event information; a step of 25 generating control data
correspondiagiows arenditionnssyies (pwdakeidedagiangd kyanati nteasiomiecof

t he given piece of performance event information and the other piece of
per f or manckerdehion nBéyhet ingdwbeai wddhomtadwenaubylides 26 SEP 2005 5

It is still another object of the present invention

{
to provide a waveform production method and apparatus which

10 facilitate creation of music piece data and can be operated
with ease.

According to a first aspect of the present invention,
there is provided a waveform production method which
comprises: a step of supplying, in accordance with order

15 of time, pieces of performance event information
designating rendition style modules; a step of, when a
given piece of performance event information at a given
time is to be processed in accordance with the pieces of
performance event information supplied in accordance with

20 the order of time, obtaining another piece of performance
event information related to one or more events, following
the given piece of performance event information, in
advance of a predetermined original time position of the
other piece of performance event information; a step of

25 generating control data corresponding to a rendition style
module designated by at least one of the given piece of
performance event information and the other piece of

performance event information obtained in advance by the




step of obtaining, on the basis of the given piece and the other piece of
performance event information; and a step of synthesizing waveform data
corresponding to the designated rendition style nodul e on thaoiSE 2005f t he
5 control data. The present invention is characterized in that when a

gi ven pi ece of performance event information at a given tinme point is to
be processed in accordance with the pieces of performance event
informati on supplied in 10 accordance g h- the order of time, another piece
of performance event information related to one or nore events follow ng
the given piece of performance event information is obtained in advance of
a predet erfigRdobr PHLAZR1NGe OThohe i BASES Ple tiehFianecelese paptorthmnce
event 15 information and then control data corresponding to a_rendition
styl e nodd¢fesPdhgCe Pby PETHAEIANHheeBRNEN el R I TR I e @B por fidi@mnce
event inforpation and the other | ece oéagerforrrance event information

obt ai ned i ad ARG eSHA HeneMAVEFOSH t h82b&si CUFTTTROYFAIRS pittke i t he
20 ot her pjece_ of rformance event jnfaornmatjon. Thi arrangene rmts
creation of° %%?‘?B‘?gda{%ﬁja%ﬂ% i?ﬁ%iecé'}%ﬁ‘ ¥ atdn atblat‘?r?%ni 6’? b en
r endi tg on sV oimggltgs based on successive pieces of perfornmance event

i nformation. For exanpl'e, the present invention thus 25 arranged can apply
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time point 1is to be processed 1in accordance with the
pieces of performance event information supplied in

10 accordance with the order of time, another piece of
performance event information related to one or more events
following the given piece of performance event information

is obtained in advance of a predetermined o;iginal time
position of the other piece of performance event

15 information and then control data corresponding to a
rendition style module designated by at least one of the
given piece of performance event information and the other
piece of performance event information 6btained in advance

are generated on the basis of the given piece and the

20 other piece of performance event information. This
arrangement permits creation of control data taking into
consideration relationships between rendition style modules
based on successive pieces of performance event
information. For example, the present invention thus

25 arranged can apply appropriate processing to the control
data such that rendition style waveforms designated by
rendition style modules based successive pieces of

performance event information can be interconnected




snoothly. According to a second aspect of the present invention, there is
provi ded a waveform producti on nethod which conprises: a step of
sequentially designating rendition 5 style nodules; a step o268KR20{5ng
trailing end information related to a characteristic of at |least a trailing
end portion of a preceding rendition style nodule and | eading end
information related to a characteristic of at least a |eading end portion
of a succeeding rendition style nodul e; 40-a step of nodifying a
characteristic of at |east one of the preceding and succeeding rendition
styl e nodulaso@myhe basis of the obtained trailing end information and

| eading end information; and a step of synthesizing a waveform

correspondi ng tQ-tbeasiRgi QBarae%erﬁ_l?_ﬂi.eté%éE V& gRgukgeisgntlﬁnqpecq:rfgﬂme

with the nodified characteristic. present 1nventfon I's characterized in

that traidridwe endsi npeoragean £l afHrtSr Cﬂﬁgﬁéﬁibﬁ“ e%fm@tl eug & a

trailing end portion of a preceding rendition st nodul e an g end
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portion of a succeeding rendition style nodule are obtainéd by way o a

so-cald ed stylhwansallepti ar stepactfuadbsyiviwgi srai1déngwanal AnPormation
corresponding to the preceding rendition style nodule. Characteristic of
at | east crdatfed hegr ecedhagalberndtivccetdiaty leaditt i an sty eingdwms i s
nodi fied, in accordance with rel ationshi ps between the thus-obtained
trailing ARFEMRA| eadisngreadednngr manditioo shulet hodylrecadindemiting
succeeding rendition style nodules can be 26 SEP 2005 7
, end information related to a characteristic of at least a
leading end portion of a succeeding rendition style module:
10 a step of modifying a characteristic of at least one of
the preceding and succeeding rendition style modules on the
basis of the obtained trailing end information and leading
end information; and a step of synthesizing a waveform
corresponding to the designated rendition style module in
15 accordance with the modified characteristic.

The present invention 1is characterized in that
trailing end information related to a characteristic of at
least a trailing end portion of a preceding rendition style
module and leading end information related to a

20 characteristic of at least a leading end portion of a
succeeding rendition style module are obtained by way of
a so-called "rehearsal" prior to actual synthesis of a
waveform corresponding to the preceding rendition style
module. Characteristic of at least one of the preceding
25 and succeeding rendition style modules is modified, in
accordance with relationships between the thus-obtained

trailing end and leading end information, so that the

preceding and succeeding rendition style modules can be



I nterconnected snmoothly. The thus-nodified characteristic is retained as a
paraneter or control data. Then, a waveform corresponding to the
designated rendition style nodule is actually synthesized i n268E82Wace
with the 5 nodified characteristic. In this way, rendition style waveforns
based on the successive (preceding and succeeding) rendition style nodul es
can be interconnected snoothly. According to a third aspect of the present
invention, 10 there is provided a wavefdrm production nethod which
conprises: a step.of supplying rendition style designation information

com i ses: of suppl yi ng st | gnat i o t
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necessary paraneter information, fil the I'acking necessary™ p ameter
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the rendition style designhation information; and a step of synthesi-Zihg 20
wavef or m dabduger r espoadica@ e t REnteRFitzZean Syl @ JMdfHicdesddiat eﬂhé? n
the basis of the rendition style designation information including the
suppl efrent mddi€adilt i chastyteridedicgnat i pn itHDs MBkdP) WdduitEon style
predeterm ned standard paraneter information. 25 The present invention is
char act er i ¥avefarmsat bBsed anpnsupphieed secdiesisdvest yl(@rde:idingf i Oand
information is lacking in paraneter information necessary for synthesizing
a rendi ti ofusSegedingyefrandtbiors sévdiengnednles endint | ba IGtSER GBI ted

smoothly.
According to a third aspect of the present invention,
10 there 1is provided a waveform production method which
comprises: a step of supplying rendition style designation
information including information designating a rendition
style module and parameter information for controlling the
rendition style module; a step of, when the supplied
15 rendition style designation information is lacking in
necessary parameter information, filling the 1lacking
necessary parameter information with a predetermined
standard parameter to thereby supplement the rendition
style designation information; and a step of synthesizing
20 waveform data corresponding to the rendition style module
designated on the basis of the rendition style designation
information including the supplemented rendition style
designation information with the predetermined standard
parameter information.
25 The present invention is characterized in that when
any supplied rendition style designation information is
lacking in parameter information necessary for synthesizing

a rendition style waveform corresponding to a rendition



styl e nodul e designated by the designation information, the |acking
information is automatically filled with a predeterm ned standard
paraneter to supplenent the rendition style designation infoR2sEb200So
that the rendition style 5 waveform corresponding to the desi gnated
rendition style nodule can be synthesized w thout any inconveni ences. For
exanple, if the designated rendition style nodule is a nodule of a

rendi tion style waveform having vibrato 8 characteristics, control
paranmeters indicative of a vibrato 10 depth and the |ike have to be
prepared i r mal eg. ..However even in the case where such necessary
paraneterf&ii%gﬁkﬁ&g%nagfﬁgﬁgﬁﬁﬁtmg|€§1ié#%ib%?g}gndégfaﬁﬁFﬁéﬁn' the
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used, there may be prepar | Xe ul't valu cor respondi ng
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may be stored, in nenory, |ast-used 20 (nost-recently-used) values of the
par aneg er Seffe s 0 dd-resfRthd@ng Ne oSt eRdarde PogRaeser Scdneiit i e sdgfaul t
val ues). Because the present invention can thus elimnate a need to

i ncl ude alodwelcessany bparsyratilesssizend t Wetheadi aingn Figdeventosn@adat | OlFor
information, it can effectively lessen the load 25 and tine and | abor in
creati ng csampfe a MfSi ¢y edestignatedaurendiitdenl yspyiéormeduléccos diang to
a fourth aspect of the present invention, there is provided a waveform
product i omaftkod 9Ai cd 26FBERLOOE 9style waveform having vibrato

characteristics, control parameters indicative of a wvibrato

10 depth and the 1like have to be prepared in normal cases.

However, even in the case where such necessary parameters

are not contained in the rendition style designation

information, the parameter filling feature of the present

invention arranged as above can synthesize the desired

15 rendition style waveform without any inconveniences. As

the predetermined standard parameters to be used, there may

be prepared fixed default values corresponding to the

parameters for each type of rendition style medule.

Alternatively, there may be stored, in memory, last-used

20 (most-recently-used) wvalues of the parameters so as to be

used as the standard parameters (variable default values).

Because the present invention can thus eliminate a need to

include all necessary parameters in the rendition style

designation information, it can effectively lessen the load

25 and time and labor in creating data of a music piece to
be automatically performed.

According to a fourth aspect of the present invention,

there is provided a waveform production method which



conprises: a step of supplying, in accordance with order of tine, pieces
of performance event information designating rendition style nodules; and
a step of generating waveform data corresponding to a renditi26$ER308 5
nodul e on the basis of given perfornmance event information, wherein when a
wavef ormincluding at |east attack and body portions is to be synthesized,
said step of supplying supplies, as the performance event information,
first nodule event data for designati-n@ a waveform of the attack 10
portion, note-on event data and second nodul e event data for designating a

wavef orm of the body portion, and wherein said steg of generating
i ni tiates SRIFRTFLISDN 8f THRP RV THPRIBING he 1%t t BEROPERRFEN WiER e OFERE to

said first _nodu] e event, data supplied before the note-on evegt dat g, 15
and initi fes e ati FLETSE he NavefBFH OFPERES hod§VePsrti SREP se
to said second nodul e event,.data su i ed _after the note-on event data. In
t he wavef ‘?ﬁ%ﬂc‘??onrﬁgpﬂ‘%&o&coﬁmﬁ tg‘ofiﬁzesf’our &asﬁects, FHen &
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synt hesi z sal of “supplying may s ormance event
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rel ease portion and note event oW ng sald secon
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said step of generating initiates generation of the waveform of the

rel ease pgdriibns N 1LSPANS Bd 0 s3Rtthedlized N0 iA evaRlp dalfa Suppllivathg
before the note-off event data, after having generated the 26 SEP 2005 -

~}0 ‘supplies, as the performance event information, first

module event data for designating a waveform of the attack

10 portion, note-on event data and second module event data

for designating a waveform of the body portion, and wherein

said step of g¢generating initiates generation of the

waveform of the attack portion in response to said first

module event data supplied before the note-on event data,

15 and initiates generation of the waveform of the body

portion in response to said second module event data

supplied after the note-on event data.

In the waveform production method according to the

fourth aspect, when a waveform including at least body and

20 release portions 1is to be synthesized, said step of

supplying may supply. as the performance event information,

third module event data for designating a waveform of the

release portion and note-off event data, following said

second module event data for designating the waveform of

25 the body portion, and wherein said step of generating

initiates generation of the waveform of the release portion

in response to said third module event data supplied before

the note-off event data, after having generated the



wavef orm of the body portion in response to said second nodule event data.

The present invention may be constructed and inplenmented not only as the
met hod i nvention as discussed 5 above but also as an appar at 36 SERZMSi on.
Al so, the present Invention may be arranged and inplenented as a software
program for execution by a processor such as a conputer or DSP, as well as
a storage nediumstoring such a program Further, the processor used in
the present 3.0 Invention nmay conprise ¥ dedi cated processor wth dedicated
logic built In hardware, not to nention a conputer or other

general - pur PEe:Pracessor. C f runpi desir .SOf

o ogr am " JRVRECERY PERD e RBRY; PRct ol ArboheRBeoes” rEd, ST SHRbR,
preferred of p nt invention, it Is to be understood that
vari ous ngggpmgﬂﬁiééimﬁﬁﬁgéccur to those skilled in the art w thout
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Invention is therefOore to be determ ned solély by the appended cl ai ns. 20

For bett e mpndakesitardi fgt ObnliRe £ eabs mdtthsd hehveheabur efs ofiikbBaspeasent
i nvention, iIts enbodinments will be described in greater detail hereinbel ow

w th sef eapawe t Butt halgecoaganghngagpanahgs, hnvehitden.Fi g. Alsbs athleock
di agram showi ng an exenplary 25 hardware organi zati on of a waveform
product i oprageatat iavientianc omdgnciee W a1r amgedb cahdre impdfentend sl esant a
Invention; Fig. 2 is a diagramexplanatory of an exenplary data 26 SEP 2005
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Il lustrating various
computer or DSP, as well as a storage medium storing such

{

| a program. Further, the processor used in the present
10 invention may comprise a dedicated processor with dedicated
logic built in hardware, not to mention a computer or
other general-purpose type processor capable of running a

desired software program.
While the embodiments to be described herein represent
15 the preferred form of the present invention, it is to be
understood that wvarious modifications will occur to those
skilled in the art without departing from the spirit of

the invention. The scope of the present invention is

therefore to be determined solely by the appended claims.

20 For better understanding of the objects and other
features of the present invention, its embodiments will be
described in greater detail hereinbelow with reference to
the accompanying drawings, in which:

Fig. 1 1is a block diagram showing an exemplary

25 hardware organization of a waveform production apparatus in
accordance with an embodiment of the present invention;

Fig. 2 is a diagram explanatory of an exemplary data



wavef orm conponents and el enents constituting an actual waveform section
corresponding to a given rendition style 5 nodule; Figs. 4A and 4B are

di agrans expl anatory of an exenplary general organization of 2a8ERZM%at i c
performance data set (file) of a given nusic piece; Fig. 5is a flow chart
showi ng a rough step sequence 10 of rendition style waveform produci ng
processing performed in the enbodinent of Fig. 1; Fig. 6 is a schematic
tinmng chart roughly showi ng general telhttonships anobng vari ous operations
carried out by various processing bl ocks constituting the rendition 15

style mvgéogé%n%{ggg% gger?éfgffﬁi g%é’if‘% é{\o:q}gf%opdi ment; Fig. 7Ais a diagram

showi ng a rendirtion nt"train object, and Fig. 7B is

a timng charta,show ng_a_rel.atiqnshi [ c '
2, LN oharteiont g’ s R digtoan 1y L0l e ROCGESNGA
rendi tion gyl Sy eRlomddribnt | rd | bTeRndRAr LoRRPWHRE 1 eggf%@%d‘@nner

I n which rendition style nodules fromthe beginning to en a tone to be

gener at ed @R £ 888+ 16hISco e dpotl Ry ethl AV gheehs iy oo XaR1es of

25 rehearsal processes corresponding to various rendition style nodul es;
Fig. ) i sngadiexgram show ng exanpl es of vectors of harnonic and
nonhar noni ¢ conponents in an attack-portion 26 SEP 2005 - 12 rendition
styl e nodul e (Seiois onsaka)aadd @B)) arend daydmres etplaEmabosyof olfar i c
and nonhar noni ¢ conponents in a
exemplary general organization of an automatic performance
Vdata set (file) ©of a given music piece;
Fig. 5 is a flow chart Showing a rough step sequence
10 of rendition style waveform producing processing performed
in the embodiment of Fig. 1;

Fig. 6 is a schematic timing chart roughly showing
general relationships among various operations carried out
by wvarious processing blocks constituting the rendition

15 style waveform producing processing in the embodiment;

Fig. 7A 1is a diagram showing an example of a
rendition style event +train object, and Fig. 7B 1is a
timing chart showing a relationship between timing for
processing a current rendition style event and advance

20 readout of a succeeding rendition style event:

Fig. 8 is a timing chart showing an exemplary manner
in which rendition style modules from the beginning to end
of a tone to be generated are combined:

Figs. 9A to 9D are flow charts showing examples of

25 rehearsal processes corresponding to various rendition style
modules;

Fig. 10 is a diagram showing examples of wvectors cof

harmonic and nonharmonic components in an attack-portion



body- portion rendition style nodule (sections (c) and (d)); and 5 Fig. 11
I s a diagram showi ng exanpl es of vectors of harnoni c and nonhar nonic
conponents in a joint-portion rendition style nodule (sectioéSEP203d
(b)), and examples of vectors of harnonic and nonharnoni c conponents in a
rel ease-portion rendition style nodule (sections (c) and 10 (d)).

[ Hardware Setup] Fig. 1 is a block diagramshowi ng an exenplary hardware
organi zati on of a waveform producti on-apparatus in accordance with an
enbodi ment of the present invention. 15 The wavef orm producti on appar at us

illustrat %__dentbertlon s )gfgt EQ t(lg &%O:E%Ht eé{rtchepgt)ﬁp %%erm n qt

wavef orm pro CeSSI ng I'S Cal’l’l e exe

predetermdteedv%vc%&%r THRT OlERGE: erog.@&%orfﬁﬂnm@{ ) -clodHUt £

maveforntprodu0|ng processi ng enente by ntcroprograns to be

execut ed by, FSR LRk %tealaenattelacmﬁe (RDETod DA PYasiCha) ) ;

conput er softmare Al 'so, the wavefof m produci ng processing ~ of

i nvention gy be inplenented by a dedi cated hardware apparatus that

i ncludes discrete circuits or integrated or 25 large-scale integrated

circuig. Furthearigl!heivevef ar idyedickhoniagpaiainisled blfe vevredis Oamy

be inplenmented as an electronic nusical instrunment, karaoke apparatus, 26

SEP 2005 -hakorelectamdi cngein®rmmphe at asmponehtsnedna ar eljaisd -pppariainus,

personal conputer or any other desired formof product. In Fig. 1, the

wavef or m pregdlictiam spphe amgduilg (sections (a) and (b)), and examples

{ of wvectors of harmonic and nonharmonic components in a
release-portion rendition style module ({sections (¢) and

10 (d)).

[Hardware Setup]

Fig. 1 1is a block diagram showing an exemplary
hardware organization of a waveform production apparatus in
accordance with an embodiment of the present invention.

15 The waveform production apparatus illustrated here is
constructed using a computer, and predetermined waveform
producing processing is carried out by the computer
executing predetermined waveform producing programs
{software). Of course, the waveform producing processing

20 may be implemented by microprograms to be executed by a
DSP (Digital Signal Processor), rather than by such
computer software. Also, the waveform producing processing
of the invention may be implemented by a dedicated hardware
apparatus that includes discrete circuits or integrated or

25 large-scale integrated circuit. Further, the waveform
production apparatus of the invention may be implemented as

an electronic musical instrument, karaoke apparatus,




accordance with the instant enbodi nent includes a CPU 5 (Central
Processing Unit) 101 functioning as a nmain control section of the conputer,
to which are connected, via a bus (e.g., data and address bu2$ SEP 2MSROV
(Read-Only Menory) 102, a RAM (Random Access Menory) 103, a swi tch panel
104, a panel display unit 105, a drive 106, a waveforminput 10 section
107, a waveform output section 108, a hard disk 109 and a conmuni cation
interface 111. The CPU 101 carries outl¥arious processes directed to
"rendition style waveform production”. "ordinary tone synthesis based on a

sof tware tg %%t%mﬁgégﬁ%%ede}agpp%gﬁt b33\ Bt AhedPa PESTEEERM Q%E’fg‘rgg{s@?ﬁ’

as wll belateér €S€e prograns are sup

eXaTpl o B SLURRIL LEQ ol Ca b MBURLGAI A CEbERE J IpBbalicin an

ext er nal orage nedi u 6A, suc gnet o- trcal disk)

mounted in the i wed06, 1 andehBenyakresn N pdbddie 461 d sbhskra@ls Fam

execution of a desired one of the prograns, the desired programis | oaded

fromthe haigbridice 1Q0itt cHde RAMANS, &WeIehentheifE0GAaRs FRY dray
prestored in the ROM 102. The ROM 102 stores therein various prograns and

data 525 t{Tdmrme@iatesingf Bhiey 101b¥unke icRUnt0las Then&ki cbdtdesl used
as a working nenory for tenporarily storing various performance-rel ated

i nf or mat i arecanicby avf otibe debapugerer dtee dwinbclh har€Pdohdeohesicutetsat e bus
progranms, or as a 26 SEP 2005 - 14 .nenory for storing a

current | y-{exatut edapa ogndm addireiss abused| &led 2 oROMe ([Ftenf-Onlipr Meaoali ned

address regions of the RAM 103 are allocated to various functions and used
as 102, a RAM (Random Access Memory) 103, a switch panel 104,

a panel display unit 105, a drive 106, a waveform input

10 section 107, a waveform output section 108, a hard disk

109 and a communication interface 111. The CPU 101

carries out various processes directed to "rendition style

waveform production", "ordinary tone synthesis based on a

software tone generator", etc. on the basis of

15 predetermined programs, as will be later described in

detail. These programs are supplied, for example, from a

network wvia the communication interface 111 or from an

external storage medium 106A, such as a CD or MO (Magneto-

Optical disk)} mounted in the drive 106, and then stored in

20 the hard disk 109. For execution of a desired one of the

programs, the desired program is leoaded from the hard disk

109 dinto the RAM 103; however, the programs may be
prestored in the ROM 102.

The ROM 102 stores therein various programs and data

25 to be executed or referred to by the CPU 101. The RAM

103 is used as a working memory for temporarily storing

various performance-related information and wvarious data

generated as the CPU 101 executes the programs, or as a



various registers, flags, tables, nmenories, etc. The 5 switch panel 104

I ncl udes various operators for entering various setting information, such
as performnce conditions and waveform produci ng conditions, 26&ER 295
waveform data etc. and entering various other information. The swi tch
panel 104 may be, for exanple, in the formof a ten-button 10 keypad for

I nputting nunerical value data, keyboard for inputting character data
and/ or panel switches. The switch panel4104 may al so include other
operators for sel ecting, setting and controlling a pitch, color, effect,

gffi-ﬁﬁfq T "o kn e PR, ¥ e BB RRGE eGP %fadffoé“ﬁ E?EE? for
vt of m AR TR TS MHRETB e ﬁéf‘?e%ée%%&ﬁ‘l T A

converter har GapVEss| agearala%ap&d i $h998Ls mheqq%%d AP dfegXher nal
wavef orm i nput device such as a mcrophone, into digital data (waveform

data sanpkiai@ousdnd-dgittsrd he s1dws; sappbeds Ji ohémbryey ef ostrdat a ko the
RAM 103 or hard disk 109 as digital wavef ormdata. Rendition style 25

wavef gr m datialeds epgnalbel ¢4 edined ude s heabasie apétetordborernmeentepedg nput
waveform data. Al so, waveform data produced through waveform production
processi nganlouze sehittirigliafergatéonyi suche dwupatfamnanee waoBfldt oot put
26 SEP 2005 - 15 section 108 and then stored into a buffer thereof as
necessar y anthewaye§psmm puegucisgctéomndibBoreadediiintewayefioareddagaef or m

data at a predeterm ned output sanpling
etc. and entering various other information. The switch

panel 104 may be, for example, in the form of a ten-button
10 keypad for inputting numerical wvalue data, keyboard for
inputting character data and/or panel switches. The switch
panel 104 may also include other operators for selecting,
setting and controlling a pitch, color, effect, etc. of
each tone to be generated. The panel display unit 105
15 comprises a liquid crystal display (LCD), CRT (Cathode Ray
Tube) and/or the like for displaying various information
entered via the switch panel 104, sampled waveform data,

etc.
The waveform input section 107 contains an A/D
20 converter for converting an analog tone signal, introduced
via an external waveform input device such as a microphone,
into digital data (waveform data sampling), and inputs the
thus-sampled digital waveform data into the RAM 103 or hard
disk 109 as digital waveform data. Rendition style
25 waveform database can be created on the basis of the
above-mentioned input waveform data. Also, waveform data
produced through waveform production processing by the CPU

101 are given via the bus BL to the waveform output



frequency and then sends the waveformdata to a sound 5 system 108A after
D) A-converting the data. In this way, each tone signal output fromthe
wavef orm out put section 108 is sounded or audibly reproduced26iSER2¥Ssound
system 108A. Here, the hard disk 109 is provided to function as a

dat abase storing data (various data of a | ater-described 10 rendition style
tabl e, code book, etc.) for synthesi zi ng wavef orm corresponding to a
rendition style, ordinary waveform dat 5 3 plurality of types of
performance--rel ated data such as tone color data conposed of various tone

col or par ¥Ridlch, AYE CYMA Olenk ats‘%%lx%%{Tﬁ i%&%h as 1Bg9f%$r°f thiZelbd | QUS

prograns to be executed by the CPU 1 e drive unctions 1o drive -a

removabl e ndicals s Ar8Xt er il %&J@ﬂﬁrﬁéh‘ﬂ@@@@cﬁﬁn S{@8] E%a(@)@%t %&&a@rfé(;f

data of the later-described rendition style table, code bo etc.)

synt hesi ziphg fererl b Qv BE6 oM eRRANdaB] 4 OpaedftbendhbaObutipiite. sAh1I3 o
waveformdata, a plurality of types of performance-rel ated data such Tas

tone col ofréaimngyomaesked thknvagbnds t ohe Owhesfan ankited S tand aCoBbi@ld
rel ated data such as those of various prograns to be executed by the CPU
101. Phe ewtsdremul 1883r afamwdDii-t06ke2Eing behalr daen.by The thizewh§b may
be any one of various known renovable-type nedia, such as a floppy disk
(FD), coepest EeRR (AORAMV ontpDtRAVjom ndfectwavpforml ouMPutdi skctdion
digital versatile disk (DVD). Stored contents (control 26 SEP 2005 - 16
progran) 08 HeS eRPERASE NorAYRLiktY| WAPITBNaet Yiat fhe dFowrd 185 skem be

| oaded dir. ly into the RAM 103, without being first |oaded into the hard
di sk 109. 1$ﬁé‘app B85EM the hard disk 109 is provided to function as

a database storing data (various data of a later-described
10 rendition style table, code book, etc.) for synthesizing

waveform corresponding to a rendition style, ordinary

waveform data, a plurality of types of performance-related

data such as tone color data comporsed of warious tone

coloxr parameters, and control-related data such as those of
15 various programs to be executed by the CPU 101.

The drive 106 functions to drive a removable disk
(external storage medium 106A) for storing data (wvarious
data of the later-described rendition style table, code
book., etc.)} for synthesizing a waveform corresponding to a

20 rendition style, ordinary waveform data, a plurality of
types of performancé-related data such as tone color data
composed of various tone color parameters and control-
related data such as those of wvarious programs to be
executed by the CPU 101. The external storage medium 106A

25 to be driven by the drive 106 may be any one of wvarious
known removable-type media, such as a floppy disk (FD),
compact disk (CD-ROM or CD-RAM), magneto-optical (MO) disk

or digital wversatile disk (DVD). Stored contents (control



of supplying a desired programvia the external storage 5 nedi um 106A or
via a conmuni cation network is very advantageous in that it can greatly
facilitate version upgrade of the control program addition @6 SEPM20QS
control program etc. Further, the conmunication interface 111 is
connected 10 to a conmunication network, such as a LAN (Local Area
Network), the Internet or telephone lines, via which it may be connected
to a desired sever conputer or the likel®not shown) so as to input a
control program and various data or performance information to the

f j i ticul
control | pPoopEandn P o MR BhEBradR R darddl PubBiGn" FA " BT 158" Be nar
di sk 109 ofirife Waweiedy P& odHakian ﬁ&%@ﬂ%sinté hese %gﬂt &ab,pMQ{r?an@“d

data can be downl oaded fromthe server conputer via t commini cat'l on

interface Bdingo fites?01¥@HBHOTIAYY OfHEt HAk@APALRL 489 .| N SHEN 6356 the
wavef orm producti on apparatus of the invention, which is a "clrent", sends

a command &0 ragueEsyiide sSeaveirea@nPptSframno wWIkaad &t St 1 @+ ¥ am
and various data by way of the conmunication interface 111 and

comun$ cat medinmt WLO6A 251 n veapoase domrtuie ceonirand déowpibe gki ertary he
server conputer delivers the requested control programand data to the
wavef or m padvdantagaonppaiat uthgta ihe cammgrestlion fagdthidrate Thvensaiveaf or m
production apparatus receives the 26 SEP 2005 - 17 control program and

dat a from #Pgradeyv@f celvpurentyed torogrammuafddation ot vorkewngontrol
comuni cation interface 111 and accunulatively stores theminto the hard
di sk 109. Ppegram, etc.

Further, the communication interface 111 is connected

10 to a communication network, such as a LAN (Local Area
Network), the Internet or telephone lines, via which it may

be connected to a desired sever computer or the like (not
shown) so as to input a control program and various data

or performance information to the waveform production

15 apparatus. Namely. in a case where a particular control
program and various data are not contained in the ROM 102

or hard disk 109 of the waveform production apparatus,
these control program and data can be downloaded from the
server computer via the communication interface 111 to the

20 waveform production apparatus. In such a case., the
waveform production apparatus of the invention, which is a
“client"”, sends a command to request the server computer

to download the control program and various data by way of

the communication interface 111 and communication network.

25 In response to the command from the client, the server
computer delivers the regquested control program and data to

the waveform production apparatus via the communication

network. The waveform production apparatus receives the



this way, the necessary downl oading of the control program5 and vari ous
data is conpleted. It should be obvious that the waveform production
apparatus may further includes a MDI interface so as to recdbSEPNOS
performance information. It should al so be obvious that a nusic-
perform ng keyboard and mnusi c operating equi pment may be 10 connected to
the bus BL so that performance information can be supplied to the waveform
production apparatus by an actual real 47i me performance. O course, the
external storage nmedi um 106A contai ning performance information of a

desired mysj Lec e d SYRR f %ggg I nf.or ngt i on
of t.he. desi rrgﬁpﬁs?ggg%g%e.%?%?ﬁe of nﬁe‘% {?t Fé%_"%?{u"g‘; du%%] M % fﬁﬁée
rendi tion sdnthien ¥6ae1oh Midakahas eaf@NHditilibfca #5009 1hite UL TRt gned
hard di sk 109 or other suitable storage nmedium there are stored a

mul tipli cidocwhul@REve1¢0 shadfesetthdnhenaibal tge aaldPd dils&ndibigon style
nodul es") for reproduci ng waveforns corresponding to elenents of various

rendi tion wiyd esayi, . @he tRdcesisary t B6whabha@ihg &F ke | cantdata gy
pertaining to the rendition style nodules. Each of the rendition style
modul €5 | sard 2%aréndist idatast i/ e compdkedied.uni Lt Bhiouwddn e pbotoasectast a
single block in a rendition style waveform synthesis systeny in other

wor ds, t hethen#iavedorst yprodudtlieni sapparabdst imay sfyukéheavefmehudast 4 hat
can be processed as a 26 SEP 2005 - 18 single event. In the instant
enbodi nentMIRhe dai@nfiase s9@ e ASdul B8 | eterive hodH ef | pedfiarmance

accordance_w%th characterjistics of a rendition style of a perfornmance
f one, information. It should also be obvious that a music-

performing keyboard and music operating equipment may be
10 connected to the bus BL so that performance information can
be supplied to the waveform production apparatus by an
actual real-time performance. Of course, the external
storage medium 106A containing performance information of
a desired music piece may be wused to supply the
15 performance information of the desired music piece.
[Outline of Rendition style Module]

In the rendition style waveform database constructed
using the above-mentioned hard disk 109 or other suitable
storage medium, there are stored a multiplicity of module

20 data sets (hereinafter called "rendition style modules")
for reproducing waveforms corresponding to elements of
various rendition styles (i.e., various articulation), as
well as data groups pertaining to the rendition style
modules. Each of the rendition style modules is a

25 rendition style waveform unit that can be processed as a
single block in a rendition style waveform synthesis
system; in other words, the rendition style module is a

rendition style waveform unit that can be processed as a




those defined in correspondence with a partial section of 5 a tone such as
an attack, body or release portion, those defined in correspondence with a
joint section between successive tones such as a slur, those2d&EMXWSi n
correspondence with a special perfornmance section of a tone such as a

vi brato, and those defined in correspondence with 10 a plurality of notes
| i ke a phrase. The rendition style nodul es can be classified into several
maj or types on the basis of characteristfcs of rendition styles, tinew se
segnents or sections of a performance, or the Iike. For exanple, five

TRl 0" ) PR &L dan o A DRt Vi R PRAN, S dhdiend 0ol BERATCTRA

ar e: Ent rance brevi ate oh styl e nodule

represent atdyg, Ofy Jlé@nglq{éllﬁé (itHfyse atdfe%(i‘ﬁ é}OOE.Tn' 0B} cBiraBnl@Ne Wil

silent state; 20 2 " Nor Finish" (abbreviate NF'): Rendition sty e

modul e repipaent @b Vet OEs Aot akl rRAGEHIDN IstdrLe d@l@aﬁsrﬁeﬁlaﬁa}s %n% tone
leading to a silent state; 3) "Normal Joint"™ (abbreviated "NJ"): Rendition

styl e nodulbdepaesenkat iMe @braespbiliefekt ivith 22 bAr@HGANNESEL NEnt \WE
successive tones with no intervening silent state; 4) "Normal Short Body"

(abbr evi atedtofeB"sguch Rasdian cat sdyke wody cor epeteaskatportidna thosle non
26 SEP 2005 - 19 vibrato-inparted portion of a tone in between the rise
and fall deffinexhs in . exqrmemporderate- iwigdy t @d Jodptposectnonf beheretmne) ;
and successive tones such as a slur, those defined in
correspondence with a special performance section of a tone
such as a vibrate, and those defined in correspondence with

10 a plurality of notes like a phrase.

The rendition style modules can be classified into
several major types on the basis of characteristics of
‘rendition styles, fimewise segments or sections of a
performance, or the 1like. For example, five major types

15 of the rendition style modules in the instant embodiment
are:

1) "Normal Entrance" ({(abbreviated "NE"): Rendition
style module representative of a rise portion (i.e., attack
portion) of a tone from a silent state;

20 2) "Normal Finish" (abbreviated "NF"): Rendition
style module representative of a fall portion (i.e.,
release portion) of a tone leading to a silent state;

3) "Normal Joint" (abbreviated "NJ"): Rendition
style module representative of a joint portion

25 interconnecting two successive tones with no intervening
silent state;

4) "Normal Short Body" (abbreviated "NSB"):

Rendition style module representative of a short non-



5) "Vibrato Long Body" (abbreviated "VLB"): 5 Rendition style nodule
representative of a vibrato-inparted portion of a tone in between the rise
and fall portions (i.e., vibrato-inparted body portion of thé65EF3005The
classification into the above five nodule types is just illustrative, and
the classification of the rendition 11) style nodul es may be made in any
ot her suitable manner; for exanple, the rendition style nodul es nay be
classified into nmore than five types: Further, the rendition style

nodul es may al so be classified according to original tone sources, such as

nusi cal | GIEUPENLSn R dd) dheel B3t ARt LR TR ot g dAlh Ol £ £3EN ana

rendition “style rresponding to a single rendition style nodul e

are storegghq tpsrﬂ%ﬁ as@ as. ,dahanoi,i%rartgum%rtf@dfIhtgsa&i tpofion of

wavef orm constituting factors or elenments; each o
wavef or m g@Rastidnt i Ngaglgenents will hereinafter 20 be called a vector. As
an exanple, the rendition style nodule includes the follow ng vectors.

Note that "harnoni ) antdyimpaber "Mdnyg cRs@gnent{abbreviei{ia®d hershy:
separating an original rendition style waveformin question into a

wavef 8r m gRegddtiidmvé thyle modabe haepmeisentatdveordhta 26ibhatopdmparted
conponent) and the remai ni ng wavef orm segnent having a

non- pi t chpleantiem ogf @onponentig nbeltwedoni the cahseneand. £8lMaperddmnshape
(tinmbre) vector of the harmonic 26 SEP 2005 - 20 conponent: This vector
represent io®l.y. aviharhetémpartedofbody wWaoEt bt Sfaperextea&led from anong

t he various waveform constituting elenents of the harnonic. conponent and
{ The classification into the above five module types is

just illustrative, and the classification of the rendition

10 style modules may be made in any other suitable manner;
for example, the rendition style modules may be classified
into more than five types. Further, the rendition style
modules may also be classified according to original tone
sources, such as musical instruments.

15 In the instant embodiment, the data of each rendition
style waveform corresponding to a single rendition style
module are stored in the database as data of a group of
a plurality of waveform-constituting factors or elements:
each of the waveform-constituting elements will hereinafter

20 be called a vector. As an exanmple, the rendition style
module includes the following vwvectors. Note that
"harmonic" and "nonharmonic" components are defined here by
separating an original rendition style waveform in question

into a waveform segment having a pitch-harmonious component

25 {(harmonic component) and the remaining waveform segment
having a non-pitch-harmonious component {nonharmonic
component) .

1) Waveform shape (timbre) wvector of the harmonic



normalized in pitch and anplitude. 5 2) Anplitude vector of the harnonic
conponent: This vector represents a characteristic of an anplitude

envel ope waveform extracted from anong the wavef orm consti t u26SEP 208ment s
of the harnonic conponent. 3) Pitch vector of the harnonic conponent: This
10 vector represents a characteristic of a pitch extracted from anong the
waveform constituting el enments of the harnonic conponent; for exanple, it
represents a timewise pitch fluctuati &% characteristic relative to a given
reference pitch. 15 4) Waveform shape (tinbre) vector of the nonharnonic 20

component ; ohBbRelda! af {£PERenLs -8 obsRniAIREL P L SLharBor el gl

shape (noi I'Ke Wwaverorm s nor ma d anplitude extracte

among theawawe%;f;n fﬁq{ﬂﬁé;)tr]%&w&%&nf%ﬁ QhohBe tRRNRATRRIS wRFRESERL. 5)

Anpl i t ude “vect or onhar noni ¢ conponent: ™ Thi's vector represents a
character b%hg%_i%t%garm.lleiéﬂéﬁts enyg openext Gl ifd OMaRBBaAckite and

waveformconstituting elenents of the nonharnonic conponent. The rendition

styl e modgbemaBy Zedc! ilep@Renoran®r ampbietliel types of vectors, such as one
i ndicative of a tine- axial progression of the waveform although not

speci §i cal | y descz) brilphetadeFaectyit keSi shef harmendit icompsindret watkisr m

wavefornms 26 SEP 2005 - 21 or envel opes corresponding to various

const i t uerectbenadpresEnttshea remaracoarisyic wdvehommpdriduwsisnsenveledeal ong

2 waveform extracted from among the waveform-constituting

{ elements of the harmonic component.

3) Pitch vector of the harmonic component: This

10 vector represents a characteristic of a pitch extracted
from among the waveform-constituting elements of the
harmonic component; for example, it represents a timewise
pitch fluctuation characteristic relative to a given
reference pitch.

15 4) Waveform shape (timbre) wvector of the nonharmonic
component: This vector represents only a characteristic of
a waveform shape {noise-1ike waveform shape ) with
normalized amplitude extracted from among the waveform-
constituting elements of the nonharmonic component.

20 5) Amplitude vector of the nonharmonic component:
This wector represents a characteristic of an amplitude
envelope extracted from among the waveform-constituting
elements of the nonharmonic component.

The rendition style module may include one or more

25 other types of vectors, such as one indicative of a time-
axial progression of the waveform, although not
specifically described here.

For synthesis of a rendition style waveform, waveforms



reproduction tinme axis of a performance tone by applying appropriate
processing to these vector data in accordance 5 with control data and

pl aci ng the thus-processed vector data on the time axis and 2ASERHWSyi ng
out a predeterm ned waveform synthesis process on the basis of the vector
data placed on the tine axis. For exanple, to produce a desired
performance tone waveform i.e. a desired 10 rendition style waveform
exhibiting predetermined ultimate rend¢dtion style characteristics, a

wavef orm segnment of the harnonic conmponent is produced by inparting a
harmoni ¢ _conponent' s waveform shape vector..w. th e [

vari ati on°5ha?%‘6$£??%§i EOrREPES) %JC}_&Dgr e%%o% Fﬁau%o %rﬁgaélné&]%ggléhgﬁ%gﬁent'
s piteh ved OEPa‘ndr%?deP&ht%g%@dww&ofmr@g' Yoderacted! shidnd her eof
corresponding to a harnbnic ¢ onent' s anplitude vector, and a waveform

segment Of 16, NATNAL MPRRE COPPONGR 4 S pRreduaRtdy t8Rer tﬂynlga?plying

nonhar noni c “conponent”™ s waveform shape vector wth an 20 anplitude and

time vari igypiaart rbskssihBerepf theskr /sl Nndata aimoababraanee
conponent’ °S anplitude vector. "Then, the desired performance tone waveform

can bg predutedcob¥raddi 8aval yasgniglestzndg thike thus-pirodeseddaveetior and
nonhar noni ¢ conponents' waveform segnents. 25 This and foll ow ng paragraphs
descri be @ataxenphar ytheat at Ime mataxdfs t handendthenn stasteyimgliul eszt wi ah
reference to Fig. 2. As an exanple, each rendition style nodule can be

i denti fi epredesipemiiricatl wiaxyed oximer ayshheglisdaproR@sSERMObBe- -bagsps of
organi zation as shown in Fig. 2. At a first hierarchical Ilevel,_a

t endi ti on they| eeqbem| ats Pag9d e@npfhg time axis. For example, to

produce a desired performance tone waveform, i.e. a desired
10 rendition style waveform exhibiting predetermined ultimate
rendition style characteristics, a waveform segment of the
harmonic component is produced by 4imparting a harmonic
component’ s waveform shape vector with a pitch and time
variation characteristic thereof corresponding to a harmonic
15 component” s pitch vector and an amplitude and time
variation characteristic thereof corresponding to a harmonic
component ‘* s amplitude vector, and a waveform segment of the
nonharmonic component is produced by imparting a
nonharmonic component’ s waveform shape vector with' an
20 amplitude and time variation characteristic thereof
corresponding to a nonharmonic component’ s amplitude vector.
Then, the desired performance tone waveform can be produced
by additively synthesizing the thus-produced harmonic and
nonharmonic components’® waveform segments.
25 This and following paragraphs describe an exemplary
data format of the rendition style modules, with reference
to Fig. 2. As an example, each rendition style module can

be identified or specified wvia a hierarchical data



conmbi nation of "rendition style ID (identification infornﬁtion)" and

"rendition style paraneters”. The 5 "rendition style ID'" is information
dentifying the rendition style nmodule and can func2p&EPa2005ne

uni quely i
pi ece of
dat abase.

i nst rument
i nst runment
whi ch t he
saxophone
t he type

the rendit

i nformati on for readi ng out necessary vector data from the

The "rendition style IDs" at the first hierarchical |evel can be
classified, for exanple, 10 according to conbinations of "nusical
i nformation" and "nodul e paff4 name". Each piece of the "nusical

i nformati on" represents the nane of a nusical instrument to
tion . lied, . oL _
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nane" may idFoEikerod pr t hgndr endidrdirt idny| estflei Nnpaehergrmer thahe a
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"nmodulse parder@beiont Eyalkar apteriof idfornaanidind | anigiuelly mMdeheifgiwy ch
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the rendit
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by the rendition style nmodule, and they may include one or 26 SEP 2005 -
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char act er
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of the rendition style nodule.
the database. he "rendition style IDs" at the first

hierarchical level can be classified, for example,
according to combinations of "musical instrument
information" and "module part name". Each piece of the

"musical instrument information" represents the name of a
musical instrument to which the rendition style module is
applied, such as a violin, alto saxophone or piano. The
"module part name" is information indicative of the type
and character, such as ‘"normal entrance” or “bend
entrance", of the rendition style module. Such "musical

instrument information" and “module part name may be
included in the "rendition style ID". Alternatively, the
"musical instrument information™ and "module part name" may
be added to the "rendition style ID" in such a manner that
a user is allowed to know, from the "musical instrument
information”™ and "module part name", the character of the
rendition style module to which the rendition style ID"
pertains.

The “"rendition style parameters®™ are intended to

control a time length and level of the waveform represented

by the rendition style module, and they may include one or

23



For exanple, in the case of a given rendition style nodule specifiable by
a conbi nation of nusical instrunent 5 information and nodul e part nane
“"Violin[Nornmal Entrance]", the rendition style paraneters nay285EPR05
different types of paraneters, such as an absolute tone pitch and vol une
I mmedi ately after Entrance or attack. In the case of another rendition
styl e nodul e specifiable by a conbination 10 of nusical instrunent

i nformati on and nodul e part nane "ViolZ&[BendupEntrance]", the rendition
style paraneters may include different types of paranmeters, such as an

absolute taone pjptch at the end_of K BendU ance, initial bend d h
Vol ue ot PGS | nEYBES BetiUpEREr AREESEE mi KA d r oRF PR 5 Hbgi SRS

te- tim . 1 d.,of B : [ ' I ft
Ent r ance, dehstand S slle SREHREPLEAE i Eptl iR, RS Bk g
BendUpEnt 1, e e ¢as f anath endi L. 0 . | fiabl
by a Eonbﬁ%gﬂ%ﬁ#ﬁ#i%hsgga?h%hstrunéﬁ%.épagh%%r%gﬁéﬁfaﬁérgk%g?zHﬁ%&?hﬁang
"Violin [Nyl Shafidodyl, " a theohsghtion Stod © RAlsadaher SifRY Aupehide
different types of parafeters, such as an absolute tone pitch of the

nodul @, stigeormit i hh8Bwmddu® , p8PE Wa¥R -"$idliniNBBPhaiRhtrance]”,
Nor mal Short Body, dynami cs at the begi nning of 25 Normal Short Body, and

dynani cs ahe hee®dilt Dén Beglel Prdriotyrs Thay' itwediddeond Bf Féteptr agiless "
may be prestored in nenory or the like along with the corresponding
rendi ti on ot yperhietersentsichl by user abso26t8ERGUO5pit2h amputvolume
operation, or existing paraneters nay be nodified via user operation to

t her eby prioweds ately edfiteron Enhyjamce or attack. In the case of

another rendition style module specifiable by a combination
i0 of musical instrument information and module part name
"Violin[BendupEntrance]", the rendition style parameters may
include different types of parameters, such as an absolute
tone pitch at the end of BendUpEntrance, initial bend depth
value at the time of BendUpEntrance, time length from the

15 beginning (note-on timing} to end of BendUpEntrance, tone

volume immediately after Entrance, and/or timewise
stretch/contraction of a default curve during
BendUpEntrance. In the case of another rendition style

module specifiable by a combination of musical instrument
20 information and module part name "Violin[NormalShortBody]".
the rendition style parameters may include different types

of parameters, such as an absolute tone pitch of the

module, start and end times {i.e., end time - start time)
of NormalShortBody, dynamics at the beginning of
25 NormalShortBody, and dynamics at the end of
NormalShortBody. The "rendition style pafameters" may be

prestored in memory or the like along with the

corresponding rendition style IDs or entered by user' s



paraneters. Further, in a situation where only the rendition style ID has
been supplied with no rendition 5 style paraneter at the tinme of
reproduction of a rendition style waveform standard renditi @fSER2MS
paranmeters for the supplied rendition style ID may be automatically

I nparted. Furthernore, suitable paraneters nmay be automatically inparted
I n the course of processing. 10 The data at the second hierarchical |evel,
of Fig. 2 conprise data of vector IDs @4ch specifiable by the rendition
style ID. The data of vector |IDs may be specified by not onIy t he

eyl e dar ababat 1857REFiac gty B q%##éﬁ{ﬁ%*% 18 BT rbRoPy g 1 "
rendi tion &%g# SRBLE LBheT £o ! enBEEBLO" Bl ARG Al tJ.oth tmeolfe

rendition s enti |ca Fon-i mat i on . Vect
plurality m con ng engent ec f
constructi t eeég%dltlo§h§gﬂgkylelﬁédgfeéé%%%?gé%%tegﬁégethQB}XEpégF?ve

rendi tion féa(chfuwssé\ifiel D d8kd Obed@Si & ye&aorwi\%‘ Gy trl&%dﬂé&eo&an

be obtained by reading the rendition style table in accordance wth the

rendi tg on ﬁgi@ bRrafbeer Ghe i atohe deSidepodtofod D5fand e ilt ksh may
be obtained fromthe 25 redition style table in accordance with the
rendition style walefodmi hetnaddirtd aemiiiomadseyts eparblabeetrBatfoirherat a
of the second hierarchical level stored in the rendition style table may
I ncl ude otéswepphitedssandiddba istywideli IDoma6 ERZOABati2dllyo iMpamadd. of
the vector IDs. The rendition style table may include, as the other
necessary Barthexmere i ndisgdttiapde parameters may be automatically

imparted in the course of processing.

10 The data at the second hierarchical level. of Fig. 2
comprise data of wvector IDs each specifiable by the
rendition style 1ID. The data of vector 1IDs may be
specified by not only the rendition style ID but also the
rendition style parameter. The rendition style database

15 includes a rendition style table or memory. In the
rendition style table, there are prestored, in association
with the rendition style 1Ibs, identification information

(i.e., vector IDs) of a plurality of waveform-constituting

elements, i.e. vectors, for constructing the rendition
20 style modules represented by the respective rendition style
IDs. Namely, data of desired vector IDs and the like can
be obtained by reading the rendition style table in
accordance with the rendition style ID. Also, the data of
desired vector 1IDs and the like may be obtained from the

25 redition style table in accordance with the rendition style

ID and the rendition style parameter. Note that the data
of the second hierarchical level stored in the rendition

style table may include other necessary data in addition



of nunbers of representative sanple points to be nodified in a train of
sanples (hereinafter called a "train of 5 representative sanple point
numbers"). For exanple, because data of an envel ope wavef or m285&FP2005uch
as anplitude vector and pitch vector data, can reproduce the waveform
shape if only they contain data of several representative sanple points,
It Is not necessary to 10 prestore all data of the envel ope wavefor m shape
as a tenplate, and it suffices to prés?@ré only the data of the train of
representative sanple point nunbers. Hereinafter, the data of the train of

represent afé Vensanidtd ROk NeneN WS Sy Mﬂ)% al s, ere?ﬂ%tki@f’o:; SQ@giésia&tb;% The

rendition 15 style table may further include infor I ONn,  sucC

and end tim&yposiciiuaes ofstkaevestmdr dabae0kathe adtyi Vagra! indicative
wavef orm constituting el enents, i.e. waveform “shape, pitc 6p|tgﬁ

envel ope) @fdnanplkirsuder ( 28plrekede ataréel QB 1e AbbiftsSAE B8 133t of
the tinme positions 20 and the |like nmay be included in the above-nenti oned

rendition snyle paremet efs; samplled dihéeeenbkyersopBlkéadsa Oftddih of
rendition style paraneters may be stored in the rendition style table
al ong Wi t represontatpoadi sgmplendi poimt st yhabeDs“Jhe sonBoki Néxaipltehe
rendition style 25 paraneters stored in the rendition style table al ong
with the ReFaesponddhg r efidi Eiron eftyeleond mavéatorhanghdper sophroldsed by
other rendition style parameters given at the first hierarchical |evel. 26
SEP 2005 -2BLitgde g¥eSter t3rd Bilitghhiwaahiashi dakal evidn otepredu@e ¢dvwepri se
vect or data iﬂ?cifiable by Lge correspaondi ng
{ waveform shape” i only they “contain data .of several
representative sample points, it is not necessary to
10 prestore all data of the envelope waveform shape as a
template, and it suffices to prestore only the data of the
train of representative sample point numbers. Hereinafter,
the data of the train of representative sample point
numbers will also be called "Shape" data. The rendition
15 style table may further include information. such as start
and end time positions of the vector data of the
individual waveform-constituting elements, i.e. waveform
shape, pitch (pitch envelope) and amplitude (amplitude
envelope). All or some of the data of the time positions
20 and the 1like may be included in the above-mentioned
rendition style parameters; stated differently, some kinds
of the rendition style parameters may be stored in the
rendition style table along with the corresponding
rendition style ID. The some kinds of the rendition style
25 parameters stored in the rendition style table along with
the corresponding rendition style ID may be changed or

controlled by other rendition style parameters given at the

first hierarchical level.




vector IDs. The rendition style database includes a nenory called a "code
book", in which specific vector data (e.g., 5 tenplates of Tinbre waveform
shapes) are prestored in association with the vector |Ds. Na€ISEP 2005¢i f i c
vector data can be read out fromthe code book in accordance with the
vector ID. The follow ng describe an exanple of various specific 10 data,

I ncl udi ng the vector ID and Shape (train of representative sanple point
nunbers) data of the rendition style-ndélute prestored in the rendition
style: Data 1: Sanpled length of the rendition style nodule; 15 Data 2:

Posi tion of note on t|n1qg Data 3; Vector ID of the a i tude elenent of
the harnonic b the ntBiTHe et AR1GRLs é%ee‘- p8ENntFiGunter s:

Data 4: Vect ID of th h_ el enent 0 h d
Cran of ARG ol T98ERBmp P8 Ro MESGHIIIE (B a ShoveEPGrorBeBRAR

f T | fthe { 6; Vect
'D o1 ¢ he R S ol oheE: SRR don, 2 #@ﬁ%ﬁaﬂ%%?%gg‘énﬁﬁw%sahé‘"wffo? r

[er eSOt Al ife PPl BoaBObIOEE SynDBhA sheolSALOT A BLGL hREaNGKIgrm

shape (Ti enBAt ~of the Nohhar NORIC onponent
Data & StgddpRosdd | Ok Of pnyRY el QAL PLPRK ShabB8) VAVES OpFeshdned Tifibre)

el ement of tl1e har noni ¢
association with the wvector IDs. Namely, specific vector

data can be read out from the code book in accordance with
i the wvector ID.
The following describe an example of various specific
10 data, including the wector ID and Shape (train of
representative sample point numbers) data of the rendition
style module presteored in the rendition style:

Data 1: Sampled length of the rendition style

module:
15 Data 2: Position of note-on timing;

Data 3: Vector ID of the amplitude element of the
harmonic component and train of representative sample point
numbers;

Data 4: Vector ID of the pitch element of the

20 harmonic component and train of representative sample point
numbers:;

Data 5: Vector ID of the waveform shape (Timbre)
element of the harmonic component;

Data 6: Vector ID of the amplitude element of the

25 nonharmonic compenent and train of representative sample
point numbers:

Data 7: Vector ID of the waveform shape (Timbre)

element of the nonharmonic component;



conponent; Data 9: End position of a waveformblock (i.e., 5 start
position of a |loop portion) of the waveform shape 10 (Tinbre) el enent of

t he harnoni ¢ conponent; Data 10: Start position of a wavefor m2bISEdk2®S5 t he
wavef orm shape (Tinbre) elenent of the nonharnonic conponent; Data 11: End
position of a waveformblock (i.e., start position of a |oop portion) of

t he wavef orm shape (Tinbre) elenent of the nonharnonic conponent; and Data
12: End position of the | oop portion szﬁhe wavef orm shape (Tinbre) el ement
of the nonharnonic 15 conponent. Data 1 - Data 12 nentioned above wi |l be

described bel ow iw,ggeat.ergdetai Bo%tttioﬁefoefr ence . i g b310<fFlic ggﬁg’ 1 @

‘diagram schematically illustrating various waveform comnmponents

el ements cQAstEbEhi NJ AR RCT Ua('Tixﬁﬁ:é/‘Ffveféﬁéﬂéﬁft [ oggcor rtﬁgpong;; : %&é he

rendition style nodule in question. omthe top to bottom of
there are gbapbnkhe;anplitude elenment, pitch elenment and waveform shape
(Timbre) elenment of the harnonic conponent, and the anplitude el enent and

wavef orm shape (Ti phte) 26 amirepbsaftibhe spnhar fRdeEceRMEISEE Whi . have
been detected in the waveform section. Note that numeral values in the

fi gur e5 corseapbnedsi ttimn abdvea namidpnpdrdada) (R athd -waddodm) stfpSEP
2005 - 28 . More specifically, nunerical value "1" represents the
{Timbre) element of the harmonic component ;
Data 10: Start position of a waveform block of the
; waveform shape (Timbre) element of the nonharmonic
component ;
10 Data 1l1: End position of a waveform block (i.e.,
start position of a loop portion) of the waveform shape
(Timbre) element of the nonharmonic component; and
Data 12: End position of the loop portion of the
waveform shape (Timbre) element of the nonharmonic
15 component.
Data 1 - Data 12 mentioned above will be described
below in greater detail with reference to Fig. 3.
Fig. 3 is a diagram schematically illustrating various
waveform components and elements constituting an actual
20 waveform section corresponding to the rendition style
module in question. From the top to bottom of Fig. 3,
there are shown the amplitude element, pitch element and
waveform shape (Timbre} element of the harmonic component,
and the amplitude element and waveform shape (Timbre)
25 element of the nonharmonic component which have been
detected in the waveform section. Note that numeral wvalues
in the figure correspond to the above-mentioned data (Data

1 - Data 12).




sanpl ed | ength of the waveform section (length of the waveform section)
corresponding to the rendition style nodule, which corresponds, for
exanple, to the total tinme 5 Il ength of the original wavef or m d&sER 3
which the rendition style nodule in question is derived. Nunerical value
"2" represents the position of the note-on timng, which can be variably
set at any tinme position of the rendition style nodule. Although, in
principle, sounding 10.. of the perforn&8ce tone based on the waveformis
initiated at the position of the note-on timng, the rise start point of

nature of & partvEd AP atdRE Gl styrePbEn” Yatkrll FRRER SRR £AS

nature of a particul renditio styl'e such asda

i nst ance, §Qn§f§dca§§n%§hofo§ Vipd | ””a‘ﬁ%@’! g’S@ythQO‘Q@r%?%}St&n Iiléely

initiated prior to actual sounding, t ata 1s suit accura

si mul at i NgyavdegihNi Qgc@%hboncehé%o@gaﬁg | 5 s © ARNARAIA Pg@&léo

the actual sounding. Nunerical value represents the vector

desi gnat i ngodinbe yeahach? oot @spdnade Fwp! idxsigprdenpet e t BtBar "PIHhE
conponent ("Harnonic Anplitude”) and. train of representative sanple
poi nt Swunbbersgth orefl | thehe oxddd naIoK ; waveidian f | ot 8, FWBm Sl MBEKS
filled in wwth black indicate these representative sanple points.
Nureri cal menditidn 2Zyleprmoduis tine quesdioron Didesiegniatddig t hmmeaciedl dat a
of the pitch elgngnt of the harnonic conponent ("Harmonic Pitch") and
train of tYRlReprésenrapregeninplheopasitdoberst Nineericté-onl ueiniig,
represents the vector ID 26 SEP_2005 - 29 designating the vector data of
t he arrplit“UH’eclél &Atht b§f Ygaeiably set at any time position of the
rendition style module. Although, in principle, sounding
10 of the performance tone based on the waveform is initiated
at the position of the note-on timing, the rise start
point of the waveform component may precede the note-on
timing depending on the nature of a particular rendition
style such as a bend attack. For instance, in the case
15 of a wviolin, rubbing, by a bow, of a string is initiated
prior +to actual sounding, this data is suitable for
accurately simulating & beginning portion of the rendition
style waveform prior to the actual sounding. Numerical
value "3" represents the vector ID designating the vector
20 data of the amplitude element of the harmonic component
("Harmonic Amplitude"”) and train of representative sample
point numbers stored in the code book; in the figure, two
sgquare marks filled in with black indicate these
representative sample points. Numerical value 4"
25 represents the vector ID designating the vector data of the
pitch element of the harmonic component ("Harmonic Pitch")

and train of the representative sample point numbers.

Numerical value "e" represents the vector ID



nonhar noni ¢ conponent ("Nonharnonic Anplitude”) and train of
representative sanple point nunbers. The representative sanple point
nunbers are data to be used for 5 changi ng/controlling the vedf&EPRZ105
designated by the vector ID, and designates sone of the representative
sanple points. As the respective tine positions (plotted on the

hori zontal axis of the figure) and levels (plotted on the vertical axis of
the figure) for the designated 10 repred2ntative sanple points are changed
or controlled, the other sanple points are also changed so that the overal

shape of t A a, e. changed.. . For I e .representati sanmpl e
poi Ir[:t nunb&;érassi/ﬁépt?%% n?hgi ‘s’%?g g Qggr?pIogg)%?’e@meﬁnql;]igtnudﬁe@'{%rﬁ%? né%gﬁheopp
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valueshgtq§ﬁ¥%§ﬂe |é¥e(%5|ntéﬁﬁgtgegﬁhﬁﬁgmggzglesz %§¥§%%Jﬁggﬁgf gg%ig
plurality of ﬁé‘ﬁf@ééhﬂ&t§@€pls$§np9.\é%o&nn0rxﬁﬂ1ﬁ$e¥§? neghd ?P&ﬁrﬁ\'ah%’&i@evm Y,

the representative sanple point nunbers nay be such val ues i1 ndicative of

20 di ffer eigsidet yoeint he sanbéesval aes, nahtkpl i £6S tgebe y3pal i e¢dO the
sanple values or the like, rather than the sanple values thenselves. The

shape of eaftdhg@cs cdotietallinge. tRapeeeiothedabael @peiynyetar nbycamnke
changed by noving the representative sanple points along the 25 horizontal
axis (tinvexticy Hhd/ andvdetigakhtesi soflec\wef tlexisgprébemtatchvevabmpled"”
represents the vector ID designating the vector data of the waveform
shape (Tl mrigts el edentthé trhephative ctioenppeshti¢nsad pdritdet ndme'the 26

SEP 2005 - 30
horizontal axis of the figure) and levels {(plotted on the

!
vertical axis of the figure) for the designated
10 representative sample points are changed or controlled, the
other sample points are also changed so that the overall
shape of the wvector can be changed. For example, the
representative sample point numbers represent discrete
samples fewer than the total number of the samples;
i5 however, the representative sample point numbers may be
values at intermediate points between the samples, or
values at a plurality of successive samples over a
predetermined range. Alternatively, the representative
sample point numbers may be such values indicative of
20 differences between the sample values, multipliers to be
applied to fhe sample values or the like, rather than the
sample wvalues themselves. The shape of each wvector data,
i.e. shape of the envelope waveform, can be changed by
moving the representative sample points along the
25 horizontal axis (time axis) and/or vertical axis (level
axis}). Numerical wvalue "5" represents the vector ID
designating the vector data of the waveform shape (Timbre)

element of the harmonic component ("Harmonic Timbre").



Further, in Fig. 3, nunerical value "7" represents the vector ID
designating the vector data of the waveform shape (Tinbre) elenment of the
nonhar noni ¢ conmponent ("Nonharnonic Tinbre"). Numerical val ud6sgP 2005
represents the start 5 position of the waveform block of the waveform shape
(Tinbre) element of the harnonic conponent. Nunerical value "9" represents
the end position of the waveformblock of the waveform shape (Tinbre)

el ement of the harnonic conponent (i-e30 the start position of the | oop
portion of 10 the waveform shape (Tinbre) elenent of the harnonic

t). Na L e.starting. at, a I.nt ,_¢denoted by "8"
fgﬁgggﬂt)s a non %%%éggvébgﬁ@s'egfm? &“v%%f%al cﬁgf'é%t el sfﬁé’:ﬁé\%ﬁﬁ arﬁ%ﬁ('ﬂ)?ﬁ?s
| ' g starti
denot ed by 4E5Ph- o aaTgnating dhd o AITRAES 8RN RRSbAYr T bl

in a repeafetndssfi 8lemdhe NP NVed AhSH SEIRBR onéﬁfp.r ﬁ?}'%’i’l%a%ltfonic

hi gh-qual ity waveform segnent that 1s characteristic o eren 1 on

style (artTowdstpn) et qumentide tHg1480P yavefQrin U fRBRresfil Sy a
unit waveform 20 of a relatively nonotonous tone segnent having a single or
an apph oprpedit phnr abft ythé Vesee£yemesblBHREN bgal thal Ugavi@orhfPrassd S
the start position of the waveform bl ock of the waveform shape (Tinbre)

el enent  of Timterebnielement omfpditent hadwmricalcondifentll” 2NunRFRESNt S
the end position of the waveform block of the waveform shape (Tinbre)

el ement ofvalke nohharepresentsnpdeerend ipesitidme of athepeaikifomrmofblidek | oop

portion of _the waveform shape (Tinbre) elenent of the nonharnonic
[ of the waveform shape (Timbre) element of the harmonic

component (i.e., the start position of the loop portion of

10 the waveform shape (Timbre) element of the harmonic

component). Namely, the triangle starting at a point

denoted by "8" represents a nonloop waveform segment where

characteristic waveform shapes are stored in succession,

and the following rectangle starting at a point denoted by

15 "9" represents a loop waveform segment that can be read

out in a repeated fashion. The nonloop waveform segment

represents a high-quality waveform segment that is

characteristic of the rendition style (articulation} etc.,

while the loop waveform segment represénts a unit waveform

20 of a relatively monotonous tone segment having a single or
an appropriate plurality of wave cycles.

Numerical wvalue "10" represents the start position of

the waveform block of the waveform shape (Timbre) eslement

of the nonharmonic component. Numerical wvalue b B

25 represents the end position of the waveform block of the

waveform shape {Timbre) element of the nonharmonic

component (i.e., the start position of the loop portion of

the waveform shape (Timbre) element of the nonharmonic



26 SEP 2005 - 31 conponent). Further; nunerical value "12" represents the
end position of the | oop waveform segnent of the waveform shape (Tinbre)
el ement of the nonharnonic conponent. Data 3 - Data 7 are | D28 2005

i ndi cating the vector data stored 5 in the code book in association with
t he individual waveformelenents, and Data 2 and Data 8 - Data 12 are
tinme data for restoring the original waveform (i.e., the waveform before
t he wavef orm separation or segnentationjion the basis of the vector data.
Nanely, the data of each 10 of the rendition style nodul es conprise the
data. designating the vector data and tine data. Using such rendition
styl e nodf@TRRRENE) or edF PFLROE, r aMMEricR IstyRkue t ABR2E arpPRerRenEs eftdrem
producing materials (i.e., vector data) stored in the code book, any

desired mﬁ&o?ﬁ?&&ﬁoﬂe % EBAS LoD SRYGTRTY . SRAMBNY, AfacHhef waygform

rendition style  npdul e rrprl ses data representing behavior of a_waveform
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25 control ereas t e precedi ng paragraphs have descri bed the case

wher e each:ﬂﬁet datengbti e stord dOdHb eSS ifldieswabbroeh the. & undasgnt al

waveform constituting el enents (waveform
waveform before the waveform separation or segmentation) on

!
the basis of the vector data. Namely, the data of each
10 of the rendition style modules comprise the data
designating the wvector data and +time data. Using such
rendition style module data stored in the rendition style
table and the waveform producing materials (i.e., vector
data) stored in the code book, any desired waveform can be
15 constructed freely. Namely, each of the rendition style
modules comprises data representing behavior of a waveform
to be produced in accordance with a rendition style or
articulation. Note that the rendition style modules may
differ from each other in the type and total number of the
20 data included therein and may include other data in
addition to the above-mentioned data. For example, the
rendition style modules may include data to be used for
controlling the time axis of the waveform for
stretch/contraction thereof (time-axial stretch/compression

25 control).
Whereas the preceding paragraphs have described the
case where each of the rendition style modules includes all

of the fundamental waveform-constituting elements (waveform



26 SEP 2005 - 32 shape, pitch and anplitude el enments) of the harnonic
conponent and the fundanental waveform constituting elenents (waveform
shape and anplitude el enents) of the nonharnonic conponent, 268EF200&nt

i nvention is not so limted, and 5 each or sonme of the rendition style
nodul es may, of course, include only one of the waveform constituting

el emrents (waveform shape, pitch and anplitude) of the harnonic conponent
and the waveformconstituting el ements 3pwavef orm shape and anplitude) of
t he nonharnoni c 10 conponent. For exanple, each or sone of the rendition
style nodul es may include a sel ected one of the waveform shape, pitch and
anpl i t ude ¥aRfent sPdEchhe angr maFipd i ot onehementis havef or thehaparmuhic
anplitude el enments of the nonharnonic conponent. In this way, the

rendi ti on SYURRant n@pd| ElecEungamgaials NaFRFOrA goasHEtddingn eflementsh of

the waveform copponents, which is very preferable. [Performance Data] In
t he instan W%‘Fﬁfg‘gﬁ'ﬁeﬁ apge afd opmalibHeei elepertsindic ethat Rophasmoniece

file) of a desired nusi.c 20 piece includes performance event data for
9 ‘%
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of ordi narardidAtslat pwatdsrHEM (Ahhbeul aphieBnEl amaNt amdideiided) REY f qrymnce
data. For exanple, the automatic
harmonic component and the waveform-constituting elements
{waveform shape and amplitude) of the nonharmonic
10 component. For example, each or some of the rendition
style modules may include a selected one of the waveform
shape, pitch and amplitude elements of the harmonic
component and waveform shape and amplitude elements of the
nonharmonic component. In this way, the rendition style
15 modules can be used freely in a combination for each of
the waveform components, which is very preferable.
[Performance Datal
In the instant embodiment, a set of automatic
performance data (music piece file) of a desired music
20 piece includes performance event data for reproducing
rendition style waveforms, so that the rendition style
waveforms are produced on the basis of the performance
event data read out in accordance with a progression of an
automatic performance segquence. Each automatic performance
25 data (music piece file) in this embodiment is basically in
the SMF (Standard MIDI File} format, and comprises a
mixture of ordinary MIDI data and AEM (Articulation Element

Modeling) performance data. For example, the automatic



26 SEP 2005 - 33 performance data set of a nusic piece conprises
performance data of a plurality of tracks, and one or nore of these tracks
are allocated for an AEM performance sequence contai ni ng AEMHSEPAMance
events (rendition style events) 5 while the remaining tracks are all ocated
for an ordinary MD performnce sequence. However, M DI data and AEM
performance event (rendition style event) data may be mxedly included in
a single track, in which case, basical By, -the AEM performance event
(rendition style 10 event) data are described in the MDI format and one or

f the MDL_channel | lLocated for the AEM f dat a.
Fur thor , SUBRETHIENGS(RLo,R8k0 Odn & AT 1% RISER PEMBPLGES: BRHEOETAREREM

f t t . jbed_jin the MD f t i
o1 nct pi o Ga6A B 9 A T OF, (R VCand kIR [F) BPREnce cikhase
rendi ti t d t h t | i the M DI
o mat, O CEeHrEo. 150y SIRerao anck dath Tl maPoFPARPEREeM AT may

be enpl oyeghnh faihfny NAEMpe SFRMHAEN ovdRE s P LHITENGR dg{:glgf e(:\’aae(}ﬂé)f the

tracks 20 conprise performance data of different performance parts.

Furthes, hagpuse thie penhoriAPCa Al ohra MMdddtaa OkorMAN ©RMELS, can

be m xedly present in the pertormance data of a single track, even the
per f or manaelbht peafformamidg| sdguticecan CHBwbiku e MEDT Ord@rke sat a aiM
different 25 performance parts for each M DI channel. For exanple, _

per f or mmnaeexfomemante oneventnof eepditbonanseypart avane) r dataduassy bybe

rendition style waveform synthesis based on
mixedly included in a single track, in which case,

basically, the AEM performance event (rendition style
10 event) data are described in the MIDI format and one or
more of the MIDI channels are allocated for the AEM
performance data. Further, even in the case where an
entire track is allocated for the AEM performance data, the
data may be described in the MIDI format in principle.
15 Namely, identifiers indicative of AEM performance events
(rendition style events) may be added to the data described
in the MIDI format. Of course, any other suitable data
format than the MIDI format may be employed in the instant
embodiment. The performance data of each of the tracks
20 comprise performance data of different performance parts.
Further, because the performance data of a plurality of
MIDI channels can be mixedly present in the performance
data of a single track, even the performance data of a
single track can constitute performance data of different
25 performance parts for each MIDI channel. For example,
performance tones of one or more performance parts are
reproduced by rendition style waveform synthesis based on

the AEM performance data. As an example, rendition style



t he AEM performance data. As an exanple, rendition style 26 SEP 2005 - 34
wavef ornms can be synthesi zed separately, on the basis of the AEM
performance data, for a plurality of performance parts, suchZ@SERH08n and
pi ano parts. Fig. 4A shows an exenpl ary general organization of an 5
automati c performance data set of a nusic piece, which includes a header
and performance data trains of tracks 1, 2, 3, .... Fig. 4B shows an
exanpl e of a performance data train of3#éne of the tracks (e.g., track 2)
including AEM performance data. Simlarly to the well-known 10 structure

of ordinar formance sequence. data, fhe performance daja traip of Fig.
98 compr; SAESN DAL R Bne0r IR hE b SRRBEALERT( oy EBR ATRS af

event dat I ch the tinme_di.fference data (duration
dat a) repracellggf@gﬁasé)?yn%é%?ﬁ%%ﬁgg etg €n aanp?)'ggﬁrdL?@XceOél]SpFir%tg P %® of a
gi ven eve Iggg a c | [ f t event. Each rendition
style eveﬁ%i.athlgﬁeﬁig%gigﬁﬁﬁ%#u é@f'@%%nga %rggxphe.first hi erar chi cal
level shown ingig. 2a istws dEMékdmpiasyyg@nklail k&A1 Y8 Pon ok i On
style 20 nodul e to be reproduced in responsé to the rendition style event
and rendi AibrdtlE RPUGYRifcd elaalted tBerebe. £S5 midlc f Pildbaabovic | of
the rendition style paraneters need not necessarily be in the rendition

styl e everinddaides |a heeadeld ugid et exmapte abthi tradbs "d£ndichickes 125
style event (1)" includes a rendition style ID indicative

2, 3, .... Fig. 4B shows an example of a performance
data train of one of the tracks (e.g., track 2) including
AEM performance data. Similarly to the well-known

1¢ structure of ordinary pexformance sequence data, the
| performance data train of Fig. 4B comprises combinations of
time difference data {duration data) and event data. As
also well known, each of the time difference data (duration
data) represents a time difference between an occurrence
15 time point of a given event and an occurrence time point
of a next event.
Each rendition style event data in Fig. 4B includes
the data of the first hierarchical level shown in Fig. 2,
i.e. "rendition style ID" indicative of a rendition style
20 module te be reproduced in response to the rendition style
event and rendition style parameters related thereto. As
set forth above, all of the rendition style parameters need
not necessarily be in the rendition style event data.
In the illustrated example of Fig. 4B, "rendition
25 style event (1)" includes a rendition style ID indicative
of a rendition style module of an attack {i.e., entrance)
portion, and “note-on event" data instructing a tone

generation start is stored in paired relation to "rendition



of a rendition style nodule of an attack (i.e., entrance) portion, and
"note-on event" data instructing a tone generation start is stored in
paired relation to "rendition 26 SEP 2005 - 35 style event (2¢SEPZQ8
generation start point of the rendition style waveformof the attack
(i.e., entrance) portion instructed by "rendition style event (1)" is

desi gnated by the "note-on event" data given in paired 5 relation to
"rendition style event (1)". Nanely, fo#?5the attack portion, "rendition
style event (1)" and corresponding "note-on event" are processed together.

Thus, th | val e ' f " djti tyl t "
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rendition“style waveform of the attack rance) por n can be

initiated s Ui Wy t Rie StAbLe0bnICOGEALF OTapfa t AVl T 45PORAIIRG L ONe,
and thus the Tone genération can be initiated at an énroute point

corr epondidica t ot heo OCHINE@AGR T | SBy DOI BYedlt t(he) NOt eNael1gVENforNQhd rom
t he begi nning of the produced rendition 20 style waveform of the attack

(i.e., entatx® popérodon, Suchrandatisangeneylies hedywdnd i n(shmul atanmy a
situation where, at the beginning of human player' s performance
oper ati on dexrxpspaidimg bégbtei-pg ofevarityl ngarby pmhexessdd atsgeithgraf a
violin), vibrations responsive to the 25 perfornance operation are not
i'nst ant|y‘]§nmj,uc§§eagaxarival or occurrence time of "rendition style
| event (1)" corresponding to the attack (i.e., entrance)
10 portion only indicates that preparations should now be
initiated for producing the rendition style waveform of the
attack (i.e., entrance) portion; it never indicates the
tone dgeneration start time. As will be later described,
production of the rendition style waveform of the attack
15 (i.e., entrance) portion can be initiated here prior to the
start of generation of the corresponding tone, and thus the
tone generation can be initiated at an enroute point
corresponding to the occurrence time point of the note-on
event, not from the beginning of the produced rendition
20 style waveform of the attack (i1.e.., entrance) portion.
Such an arrangement is helpful in simulating a situation
where,_ at the beginning of human player' s performance
operation (e.g., at the beginning of rubbing, by a bow, of
a string of a wviolin), wvibrations responsive to the
25 performance operation are not instantly produced as a
vibrating sound audible by the human hearing. In other

situations as well, the arrangement can help to enhance

flexibility and controllability of waveform production.



vi brating sound audi bl e by the human hearing. In other situations as well,
the arrangenent can help to enhance flexibility and controllability of
wavef orm production. 26 SEP 2005 - 36 Further, in the illust2aSER HWanpl e
of Fig. 4B, "rendition style event (2)" includes a rendition style ID

i ndicative of a rendition style nodule of a body portion, "rendition style
event (3)" includes a rendition style ID5 indicative of a rendition style
modul e of a joint portion, and "rendi-tidén-style event (4)" includes a
rendition style ID indicative of a rendition style nodule of another body
portion. The repditjon st dul e, of the 40int ortion represents a
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(3)": nanely, not €-on event" ‘occurs inne ately ow ng “rendition
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correspondi ng "note-on event" are 20 processed together. “rendition style

event (4)"anddrean@stian’ &dild odvehy! € 4nodul-1efdet badyenaition Aftyie
succeedi ng tone connected with the preceding tone via the above-nentioned

j oi nt portimnindieadiitieom St ¥l aemdditiidib) $tylachodedea dndnbithersttyddy | D
i ndicative of a rendition 25 style nodule of a release (finish) portion,
gnd "not e-pdftion. The rendition style module of the joint portion
represents a connecting rendition style waveform that is
10 used for connection from a preceding tone to a succeeding
tone without silencing the preceding tone, e.g. in a
rendition style such as a tie or slur. Thus, similarly
to "rendition style event (1)" of the attack portion
described above, "note-on event" data instructing tone
15 generation start timing of the succeeding tone is given in
paired relation to "rendition style event (3)":; namely, the
"note-on event" occurs immediately following "rendition
style event (3)". "rendition style event (3)" of the
joint portion and corresponding "note-on event" are
20 processed together. "rendition style event (4)" indicates
2 rendition style module of a body portion of the
succeeding tone connected with the preceding tone via the
above-mentioned joint portion. "rendition style event (5)}"
includes a rendition style ID indicative of a rendition
25 style module of a release (finish) portion, and "note-off
event" data instructing a start of tone deadening (release)

is stored in paired relation to "rendition style event

(5)". "rendition style event (5)" of the release portion




event" data instructing a start of tone deadening (release) 1is stored in
paired relation to "rendition style event (5)". "rendition style event
(5)" of the release portion 26 SEP 2005 - 37 and correspondi Af SERRANOSof f
event" are processed together. Simlarly to the note-on event, production
of the rendition style waveformof the release (i.e., finish) portion is
initiated in the instant enbodi nent prior to the start of 5 deadening
(note-of f event) of the corresponding-té&fe,- so that the tone deadening can
be initiated at an enroute point corresponding to the occurrence tine

int of th te-off _event,., f th I nni f th duced
endi t 1 on 2091 SORRFRRSPRIGE { HAOTRT SREe PP St bOPEPORSSE0 (HITHRESame
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Producti on Processing] The waveform production apparatus of Fig. 1

synt hesi zegeadeRLAGN A0 tHNEE MR a5e naidi tbeRespn@indpvebaem byoa
conput er executing an ordinary tone generator 20 program predeterm ned

program f othatndilie ortosiey| dendeafiagm cpnodeci AQGiIRHATRISI AY, £hC.eSoute
schematically shown in Fig. 5, the rendition style waveform producing
processi ngpoimhercodisespmpdines tan they ptayereseet ittme?20pod ntendEt | tine
styl e sequence section 21, a performance part section 22, 25 a rendition
styl e synthete¢sofEctguant23 apl a£vemeftdrem beginning of the  produced

rendition style waveform of the release {finish) portion,
10 . for the same reasons as stated above in relation to the

note-on event. Such an arrangement is helpful in

simulating a situation when performance operation on some

musical instrument is terminated. In other situations as

well, the arrangement can help to enhance flexibility and
15 controllability of waveform production.

[Rendition style Waveform Production Processing]

The waveform production apparatus of Fig. 1
synthesizes an ordinary tone waveform and rendition style
waveform by a computer executing an ordinary tone generator

20 program, predetermined program for rendition style waveform
producing processing, etc. As schematically shown in Fig.
5, the rendition style waveform producing processing
generally comprises an easy player section 20, a rendition
style sequence section 21, a performance part section 22,
25 a rendition style synthesis section 23 and a waveform
synthesis section 24. Fig. 6 is a schematic timing chart
showing general timewise relationships among various

operations carried out by the above-mentioned processing




synthesis section 24. Fig. 6 is a schematic timng chart show ng general

ti mew se rel-ationshi ps anong various operations carried out by the
above-nenti oned processing 26 SEP 2005 - 38 bl ocks or secti o6 SE® 208524
constituting the rendition style waveform producing processing. Blocks 30,
31, 32, 33 and 34 denoted in parallel in Fig. 6 roughly indicate tine
zones in which the easy player section 20, rendition 5 style sequence
section 21, perfornmance part section 2238 rendition style synthesis section
23 and waveform synthesis section 24 perforn1their respective assi gned

paral | el 1HLEE éoexf‘ic’s{‘o“%“ Racd g The S atla“"’nl% frdo B 1g de“?&%&o&rs
20, 21, 2 1
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operation (e.g., transposition amount sefting operation, tone vol une

adj ustg ng Sperat isdpaitd heddtdi®n and i ngérHsimafcepPeiatt Osett ich 922,
reproduction start 1nstruction, reproductlon stop instruction and t he

li ke), perﬁaidlittgoxhOstﬁﬂed@?htﬁésmﬁlﬁcﬂll@caﬁnﬁhd heatékermpenatmed svi a
I nput operators; a function of controlling various displays including a
di spl ay ofsectiwner4 ypeefooductiepositespedtine) assidifed upperations.
filling necessary information; and others.

The reason why blocks 30, 31, 32, 33 and 34 are denoted

i
in parallel in Fig. 6 is to indicate that the operations
10 of the sections 20, 21, 22, 23 and 24 are performed in a .
parallel fashion.
(1) Easy Player Section 20:
The easy player section 20 performs: a function of
reading out a set of automatic performance data (music
15 plece file) of a desired music piece to be reproduced from
a storage medium containing such an automatic performance
data set; a function of accepting various setting operation
‘ (e.g., transpositicon amount setting operation, tone volume
adjusting operation and the like) and instructing operation
20 (e.g., reproduction start instruction, reproduction stop
instruction and the like), pertaining to the desired music
piece and the 1like, performed via input operators; a
function of controlling various displays including a
display of a currently reproduced position (time); a
25 function of filling necessary information: and others.
Time block 30 of Fig. 6 illustrates the time =2zone in
which the easy player section 20 executes its assigned

operations. The easy player section 20 operates from a
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k 30 of Fig. 6 illustrates the tine zone in which the easy player

0O executes its assigned operations. The easy player section 20

froma 26 SEP 2005 - 39 tinme when. an automatic- per £6SERZIOS

ng programis started up to a tine when the autonmatic-perfornmance

ng programis brought to an end. Wen a reproduction start

on PLAY is given, the easy 5 player section 20 reads out a set of
performance data (music piecedfile) of a desired nusic piece to
duced fromthe storage nediumand then interpreting the read-out

erformance data, at timng of the tinme zone 301. O course,
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with time stanps. The "basic interpretation operations” include,

me stanps for the individual events (a series of
the read-out automatic performance data, at t1m1ng of the

time zone 301. Of course, the readout of the automatic
performance data (music piece file) .may be initiated upon
selection of the desired music piece prior to receipt of
the reproduction start instruction PLAY.

The easy player section 20 is constructed to be able
to handle automatic performance data having ordinary MIDI
data and AEM performance data mixedly stored on a single
track or across a plurality of tracks in the manner as
described earlier. Further, the easy player section 20
carries out basic interpretation operations on the AEM
performance data included in the read-out automatic
performance data (music piece file) and reconstruct the
individual rendition style event data as a rendition style
event train object imparted with time stamps. The "basic
interpretation operations" include, for example,
accumulating the time differences bhetween the events to
create time stamps for the individual events (a series of
absolute time information for the music piece) on the basis
of the time differences. The reconstructed rendition style

event train object with such time stamps is sent to the



absolute tinme information for the nusic piece) on the basis of the tine
differences. The reconstructed rendition style event train object with
such tinme stanps is sent to the 26 SEP 2005 - 40 rendition s2§¢SEP2HGence
section 21 (i.e., witten into a nenory associated with the sequence
section 21). The performance data interpretation and reconstruction of the
rendition style event train object are conpleted before the 5 tine zones
301 and 302 of Fig. 6 end. To put it brd%fly, the easy player section 20
functions to convert the AEM performance data (as illustratively shown in

Fig. 4), simiar in r ' 0 L 851 ngqaut;ormatic My, dat a,
into a da?gmtdrigilr?nt hatgll % (Hzéh'u%gcr easdgﬁfi%ngﬂeg Jb';ga'thewggﬁgi%h on st ylae
sequence pagekhonadlochalial Nalithhetaedi BagkeNel BBEEI0OMRNEE )data raEe

processed via a known M DI performance sequencer (MDI player) provided in

the easy PRla¥@rma@eld 08agl; iMB\fetatiith PRAGESSdEGn S riBeiohdigrr yhi D
performance data is not 15 specifically described here because it is a

wel | - knowgendadhRinqugtyiirdbeit vwhais bbgetendirel eongildtedevefora the
produci ng processi ng based on the AEM performance data entails

consi der ahlimet | aEnekel apd, dde popcessihig. by tdrel. M DI pl ayer, of the
ordinary M DI performance data causes 20 no substantial tinme del ays.
Therefore, theTonstmmt #tbodinkedfilyi.s atheangedsyo edayemsorsegtienay20he
processing, by the MDI player, of the ordinary MDI performance data in
accor danc&umictionsdel 89 t i9ANVET § he theendhEMon RALA Ar@nes or AafrddudPig

processi ng _based on the 25 AEM performance data and thereby achieve
accurat e 1llustratively shown in Fig. 4), similar in construction to

existing automatic performance data, into a data train that
10 can be readily handled by the rendition style sequence
section 21, Note that the ordinary MIDI performance data
are processed via a known MIDI performance sequencer (MIDI
player) provided in the easy player section 20; however,
the processing of the ordinary MIDI performance data is not
15 specifically described here because it 1is a well-known
technique. Further, while the rendition style waveform
producing processing based on the AEM pefformance data
entails considerable time delays, the processing, by the
MIDI player, of the ordinary MIDI performance data causes
20 no substantial time delays. Therefore, the instant
embodiment is arranged to compulsorily delay the
. processing, by the MIDI player, of the ordinary MIDI
performance data in accordance with a delay time in the
rendition style waveform producing processing based on the
25 AEM performance data and thereby achieve accurate
synchronism between two tones generated by the processing
of the ordinary MIDI performance data and the processing

of the AEM performance data.



synchroni sm between two tones generated by the processing of the ordinary
M DI performance data and the processing of the AEM performance data. 26
SEP 2005 - 41 *Function to Fill QOritted Necessary | nformati od6 SEP 2005
necessary rendition style paraneter is omtted fromthe AEM performance
event data (rendition style event data) of the read-out automatic
performance data (nmusic 5 piece file), the easy player section 20 perforns
another function of filling the omtiedl paraneter to thereby suppl enent

t he AEM performance event data. For exanple, in the case where the ID of a
given rendition style event is "Vibrato Long Body" and if a control
paranmeter 10 i3 (dAmgtof Bildy Hptleted 0‘?5%5?5’: epttH @AM heen set,

there woul d be caused the inconveni_ence thggys_he user can
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necessary N ks \d Eﬁfslyoir%étl##gfd»seictti%t 0if! ifedobentddanbbRer

an
necessary paraneter.)ZO s In on supplenenting function is carried

out at tig g iQn theeti FR1Z9AG 3QBe ThHmiltaRd tigdraAidder evedt thedkby
object sent fromthe easy player section 20 to the rendition style

sequence SKRPpIEmerit i ReleUdomM S peli-faindded epahandatia. As Fane exanmpllary way
of automatically filling 25 the | acking necessary paraneter, predeterm ned
default in the case where the ID of a given rendition style event
is "vibrato Long Body" and if a control parameter
10 instructing, for example, a vibrato depth has not been set,
there would be caused the inconvenience that the user can
not know a degree of vibrato with which to synthesize a
rendition style waveform. Thus, depending on the type of
rendition style modules, the rendition style event has to
15 have added thereto not only the rendition style ID but
also such a necessary parameter. Thus, the easy player
section 20 checks to see whether each rendition style event
data includes such a necessary parameter, and if not
included, it automatically adds the necessary parameter.
20 This information supplementing function is carried out at
timing of the time zone 302. The rendition style event
train object sent from the easy player section 20 to the
rendition style sequence section 21 includes such an added
parameter. As one exemplary way of automatically filling
25 the lacking necessary parameter, predetermined default
(standard) wvalues of various parameters may be prestored
for each type of rendition style module so that one of the

default values corresponding to the rendition style event



(standard) val ues of various paraneters nmay be prestored for each type of
rendition style nodule so that one of the default values corresponding to
the rendition style event 26 SEP 2005 - 42 in question can bd6SEPRA0S fil |
the necessary paraneter. As one exenplary way of determ ning the default
val ues, predeterm ned fixed default values of the various paraneters may
be prepared in advance, or last-used (nost 5 recently-used) values of the
various paraneters may be buffered, so4that the predetermned fixed
default values or buffered |ast-used values can be determ ned and used as

the default values; of course, the default values may be determned in
any ot her i ga@Fbisansan Be PFEH%tE?mﬁ%%}tFHESQQQ?ﬁﬁ4£Yc@@F?mP§§§}ved

as the tinme zones 301 and 302 to he used by the e er.  section 20;
nanely, i ™5 eSPEnsXSRPLRAEY r HA0dOE | ‘gﬁtgf’ﬁ’f‘lnﬁnsﬁ?% t‘*e%ulgl_t HES -

readlout of r}:}fﬁ SVE auqt(grraneéd_wcfﬁrkoeé%r}fe dat and n% sz%g\ézl n Fﬁgﬁl‘
supp enent? | 30T "an not
Thfor a1 &1 aqnescérfus‘;er@a?%?hg%}na? SRR LA L ééﬁ“gm“s@

rocessin f t : .
br 0cessi NG Angh ey LALA VA fiiSes OIET (381 VA% 100! AiadlmedRIa € oyt B t he

repro art |nstruct|on he easy pl ayer section 20 gives

the sequenpfASRIPIUES | PRaBt @bk DIEdErnBhd® £1€ed re8ghdlenvaiyke or
sequence section 21 at the end of the time zone 302. After an actual

reproduct inEE fafddr raRecused valhest edn he eRpoNGeided tavd repeadust ithiz
start 25 instruction, the easy player section 20 receives, fromthe
default wvalues; of course, the default values may be

determined in any other suitable manner.

10 Predetermined times are previously reserved as the
time zones 301 and 302 to be used by the easy player
section 20; namely, in response to the reproduction start
instruction PLAY, the readout of the SMF automatic
performance data and necessary information supplement are

15 performed within the time =zones 301 and 302. Although not
specifically described here, the user can set various
processing time information to be used in the rendition
style waveform producing processing and perform various
other setting operation, before giving the reproduction

20 start instruction PLAY. The easy player section 20 gives
the sequence reproduction start instruction to the
rendition style sequence section 21 at the end of the time
zone 302. After an actual reproductive performance is
initiated in response to the reproduction start

25 instruction, the easy player section 20 receives, from the
waveform synthesis section 24, information indicative of a
changing current time point of the reproductive performance

(i.e., changing current reproduced position), and displays



wavef orm synthesis section 24, information indicative of a changing
current time point of the reproductive performance (i.e., changing current
reproduced position), and displays 26 SEP 2005 - 43 the curréﬁgﬂl’lmsof
the reproductive performance. Small bl ocks 303a, 303b, 303c, ... in Fig. 6
represent timng of a display change process carried out as a periodic
interrupt process for periodically displaying the changing 5 current tine
of the reproductive performance. (2) Re#dition style Sequence Section 21
The rendition style sequence section 21 buffers the rendition style event
train object (nanely, renditian

style event data trai.n) with the_t
stanps, antR$t C¥EE&&t i i £F I'E%%S oyt ud Y PFBEO&QPEeeventS“'@gﬁa in
accor danc it h repr.qduci times indicated by the ti t agps. _Lhe
sequentiaﬁbr% ugggﬁ'tﬁgggéndﬂgy%h Stylénegéﬁf aIEF?EPS%gfr?éﬁgggtcgg
bat ch procgssin hat i cut y LLDE: Reri o espon
desired "d%tpﬂ%gPéggueﬁ%ﬁﬁéﬁﬁSlﬁﬁasggéiI%ég?%g ivgﬁ$ s%%%s % sgéggééﬁ%% of
the tine | a g t e Sk r I 14 y. 5
I L A P L
fashi of), achifshtt aike0fod henbendigddiuctiine sEAEEPREnERCLION 21 is to
check, prior to receipt of the sequence reproduction start instruction,
how many AEM pes § ORSRAEGE i oAl § Sy Bé € SRgagake iSedtiEowurient nusic piece

performance, and instruct the performance part section 22 to set a 25
necessary nunberhef ddmliAbMmestglennceqpants fserction 21 buffers the

0

rendition style event train object {namely, rendition style
event data train) with the time stamps, and it sequentially
10 reads out the rendition style event data in accordance with
the reproducing times indicated by the time stamps. The
sequential readout of the rendition style event data is
carried out as batch processing that is executed every time
period corresponding to a desired "output frequency"®.
15 Fig. 6 4illustratively shows a succession of the time

periods

* Part Management:

Since the rendition style waveform synthesis is
performed for different performance parts in a parallel
20 fashion, a first task of the rendition style sequence
gsection 21 is to check, prior to receipt of the sequence
reproduction start instruction, how many AEM performance
parts are present in the current music piece performance,
and instruct the performance part section 22 to set a
25 necessary number of the AEM performance parts for
reproduction. Then, the rendition style sequence section
21 interprets the rendition style event train object

(namely, rendition style event data train) with the time



reproduction. Then, the rendition style sequence section 21 interprets the
rendition style event train object (nanely, rendition style event data
train) with the tinme 26 SEP 2005 - 44 stanps supplied from t B6 SEEIN08| ayer
section 20 and sets (buffers) the rendition style event data train on the
part- by-part basis. Thus, the sequential readout of the rendition style
event data after the receipt of the 5 sequence reproduction start
instruction is carried out for each of44¢he performance parts. Therefore,
in the follow ng description, a phrase "read out in advance an event
following a given event"” or_sonething |ike that discusses WO successi ve
qﬁi @R ﬁf%

events in Y1 BENAPFPPEASE: ROV ERE FASY 1BLRYEFN %efc%ll%rérr&topeaf‘? r

art. The " t" "perf t" inthe_foll ow It i
Pefers to (SHfana) the of rRARE BT BLV1G Roes e nard-tpapabndnioae™ "
anot her prgl | nah?tar Yo @PEL ati ongfnan the abques, . descri pedopart Og'an@gl%nent ’
the renditi’orf Styl e sequence ~section 21 perforns a process rn accordance
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del ays. Exanples o e tinme paraneters include the ow ng. 20 "Tine

peri od CorgLARGKEL NPebPoBUERYbnFRGHANCYn SE rubbEoRiend td oMyl suBequance
Section": As noted earlier, this is a paraneter for setting a frequency

wi th whi cheddie of efiet peprotinhaceePeanee Serddf @de shotil dheufpul.oWwitg
performance event data to the perfornmance part section 22 25 and succeedi ng
processi ngiearaiimiion Nan®| yphatsa gi"tead out in advance an event
: following a given event" or something like that discusses
two successive events in the rendition style event data
i0 train of a same performance part. The terms "part" or
"performance part™ in the following description refers to
an "AEM performance part"”.
* Other Preliminary Operation:
As another preliminary operation than the above-
15 described part management, the rendition style sequence

section 21 performs a process in accordance with time

parameters taking into consideration wvarious operational

time delays. Examples of the time parameters include the
following.
20 "Time period Corresponding to Output Frequency of

the Rendition Style Seguence Section": As noted earlier,
this is a parameter for setting a frequency with which the
rendition style sequence section 21 should output the
performance event data to the performance part section 22
25 and succeeding processing sections. Namely, at a given
output time point (current time point), the rendition style
sequence section 21 collectively sends out the performance

event data present within the corresponding time period



output time point (current time point), the rendition style sequence
section 21 collectively sends out the performance event data present
within the corresponding tinme period 26 SEP 2005 - 45 | Not e26i5%P 2005

i nstant enbodinment is arranged to not only read out the performance events
of the current tinme (nore specifically, performance events present in the
current tine period ) but also read out in advance one or nore 5
succeedi ng (future) performance events b as to send the thus read-out
performance events to the performance part section 22, as will be later
descri bed gt detabl . (L {08 BEL UROGHAA s seckhan R g [ald oghig
processi ng ~ sections, necessary operations for rendititon styl e waveform 10
repr oduct i r agt.i.e | §.0f p n e ta
supplied é%%¥€ EﬁghE?héiéﬁﬁqéﬂFﬂﬁgdegﬁggsPfgiggg?ngﬁ%?%g%iﬁ%fﬁ% geﬁ Ition
Styl e Sequghis S&IRN: pEY it alVERie besedid | kg hedel aturkBat
rendition style sequence section 21 should process 15 information in
advance. "dia\{e.en§¥rfsai od) behar eal st rakidorowf Ianexdveanas abhen'or Thozed
paranmeter for offsetting an operational delay tine at the begi nning of
sequence rRFekTindn.(fuarelly, panfoneinte Orvelindrd s6Mas ntdhasamy efthem
synthesis 20 section 24 is set apparently ahead of the sequence

repr oduct ithrusst aptdpoasitt | parHyreaneaDEvierdrruakot cthidni perdivemgensy apaart

| at ency period nanmely, the sequence reproduction start position is del ayed
by the torsection 22, as will be later described in detail. In the

performance part section 22 and following processing

sections, necessary operations for rendition style waveform
10 reproduction are carried out on the basis o©of the

performance event data supplied every such time period

"Advance Processing Time in the Rendition Style
Sequence Section": This i1s a parameter for setting how far
the rendition style seguence section 21 should process

15 information in advance.

"Latency Period before Initiation of Tone
Generation": This a parameter for offsetting an operational
delay time at the beginning of sequence reproduction.
Namely, an operation start time in the waveform synthesis

20 section 24 1is set apparently ahead of the sequence
reproduction start position by an amount equal to this tone
generation latency period ; namely, the sequence
reproduction start position is delayed by the tone
generation latency period . More specifically, because,

25 at the beginning of the sequence reproduction, the
rendition style waveform producing processing has to be
performed collectively not only on the performance events

present within the time period corresponding to the



generation |l atency period Mre specifically, because, 25 at the beginning
of the sequence reproduction, the rendition style waveform producin
processing has to be perforned collectively not only on the BESEH

events present within the tine period corresponding to the 26 SEP 2005 - 4
6 - output frequency of the rendition style sequence section 21 but also
on the performance events to be processed for the advance processing tine
, a delay time that would result from #he-collective processing is set as
the tone 5 generation |atency period to allow for the processing load, to
t hereby conpensate for the o tional ne de| at _the be i nni.n t he
r epr oduct |‘g':ﬁtp“fPr€F‘§?Eﬁn?Vrr8%f e Sl AR delae Slofhecbeguinig ofy (he

par amet er for ttln m/far he dat a after the .10 current uId be
read in a nce %? pgefe cH%%r% rT?%F%eng l%rnq? $0%% |on¥§5 qBmthe

hard di sk d
s?;l e ;un%nc%%%ckggﬁ%%%ingt Oé&cﬁe% gr gf h&éf%? fte&%ﬁ ‘imﬁ& ghe Shave E)Ir %n
synthesis sgali ognd- Jdor i E%Bb%@sﬁﬁfgor%@t BUt t%s“UdtHeDe‘Ecﬁ?e

This is a tinme paraneter for sett how earlier than operating timng of

an output g”é&ﬁé@anUhCQét@xd’iﬁVﬁfaQEEmsymh@é' Q1IRFL EBR Zhehpuoded g
perform ng the wavef orm synthesis process. The rendition style sequence

section 2l1&eds €8t ahdrly tddmpdBé£OEY £PET it | dpdihet Vevel Ot My Ad1esy S

section 24. For exanple, the waveform synthesis section 24 perforns

control toatwwthe syimsizgdofavdieornepadbduchionan output buffer that is

used later than its operating timng

i "Prefetch Time for Access to the Code Book": This
is a time parameter for setting how far the data after the

10 current time should be read in advance or prefetched by
the waveform synthesis section 24 from the hard disk (i.e.,
the code book stored therein) into the RAM. The rendition
style sequence section 21 sets data of this prefetch time

in the waveform synthesis section 24.

15 "Latency Period before Output to Audio Device”: This
is a time parameter for setting how earlier than operating
timing of an output audio device the waveform synthesis
section 24 should start performing the waveform synthesis
process. The rendition style sequence section 21 sets data

20 of this latency period in the waveform synthesis section
24, For example, the waveform synthesis section 24
performs control to write synthesized waveform data into an
output buffer that is used later than its operating timing
by the latency period .

25 The above-described time parameters may be fixed at
respective predetermined values or may be variably set by

the user. In the latter case, the time parameters are

variably set by a setting operation of the easy player



by the | atency period 25 The above-described tine paraneters nmay be fixed
at respective predeterm ned values or may be variably set by the user. In
the latter case, the time parameters are variably set by a s@0SERR005
operation of the easy player 26 SEP 2005 47 section 20. Advance Readout of
Future Event: Let it now be assuned that a rendition style event train

obj ect of a given performance part is buffered, in 5 the nenory associ at ed
with the rendition style sequence secti &7 21, in a manner as shown in Fig.
7A. In the figure, EV1l, EV2, ... represent individual events, and Tsl,

Ts2, ... repLeseRt 4d e stanps corresponding to the events. Let' s also
assune that an i nitial value of a readout 10 pointer to this nenory is set

to correspond t0 p¥ydrdid | Rbaabhf® JO I AitdPe Ei@neiB is a timng chart
schematically showi ng event processing timng of the rendition style

sequence sectiofet2lit FincW BY¥EesAUMEESehAY ta M AIHESsYPER devEqrence
15 reproduction start instruction has been given fromthe easy player

section 20trafd tdtejddt SbrevenyipeACRH fridntddpart SBd BarkReeani tial
time point to. Succeeding processing timng arrives each time the tinme
peri od5 cothespoadbng tasddei dtéPpuiwiftteqiaecyrehdibeonensityion sdéyséyte
sequence section 21 el apses, and these succeeding processing timng is set
as tine posetcsivh, ER, .in. aAtmanheri rag i ahowmeipoi Aigt 0,74 .he r &ndi then
styl e sequence section 21 reads out, fromthe nenory of Fig. 7A, the
figure, EV1l, EV2, ... represent individual events, and Tsl,
i Ts2, ... represent time stamps corresponding to the events.
Let’' s also assume that an initial wvalue of a readout
10 pointer to this memory is set to correspond to an initial
time point tO0.
Fig. 7B is a timing chart schematically showing event
processing timing of the rendition style sequence section
21. First event processing timing arrives when a sequence
15 reproduction start instruction has been given from the easy
player section 20, and the first event processing timing
is set as the initial time point 0. Succeeding
processing timing arrives each time the time period
corresponding to the output frequency of the rendition
20 style sequence section 21 elapses, and these succeeding
processing timing is set as time points t1, t2, .... At
the initial time point t0, the rendition style sequence
section 21 reads out, from the memory of Fig. 7A, the
events present within a current time zone specified by the
25 first time period (current events) along with the time
stamps. Because each event includes a rendition style ID,

parameters, etc. as noted earlier, all of these data

pertaining to the event are read out together as a single



events present within a current tine zone specified by the 25 first tine
period (current events) along with the tinme stanps. Because each event
includes a rendition style ID, paraneters, etc. as noted ear ROSEP 2005
these data pertaining to the event are read out together as a single 26
SEP 2005 - 48 set. Fig. 7B illustrates a case where first and second

events EV1 and EV2 are present within the tine zone specified by the f
time period ; the first event EVI is™nd®mally a rendition style event

an attack portion 5 that is processed together with (in paired rel ation
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to the 20 nektowioie ay f everiticeEHar esseneteh 22rlikase o atdonse, arim
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zone . Time positions of the individual events EV1, EV2,
can be identified from the respective time stamps Tsl,
Ts2, ....

In the instant embodiment, the rendition style
sequence section 21 reads out not only such current
rendition style events but alsoc one or more rendition style
events present within the next time period (future
events). Namely, in the illustrated example of Fig. 7B,
the next rendition style event EV3 is read out in advance
at the same time as the events EV1 and EV2. The thus
read-out current and future rendition style events EV1, EV2
and EV3 with the respective time stamps are passed to the
following performance part section 22. These operations
are carried out on the part-by-part basis, after which the
rendition style sequence section 21 is placed in a waiting
or standby state.

With the above-described arrangement that not only the
current rendition style events but also the next (future)
rendition style events are read out and delivered to the
performance part section 22, waveform synthesis for

rendition style modules pertaining to the current rendition

ed



Wth the above-descri bed arrangenent that not only the 25 current
rendition style events but also the next (future) rendition style events
are read out and delivered to the performance part section 226 SKER2G0§r m
synthesis for rendition style nodules pertaining to the current rendition
26 SEP 2005 49 style events can be perforned in the part section 22 and
subsequent processing sections, taking into consideration relationships
between the rendition style nmodul es baséd on successive performance
events. For exanple, appropriate 5 processing can be applied to achieve a

soot h. CongegLL Ryl 81l 4LoRo sk e ievaler BRRCTIALI 0 b ke

rendition style no [ [ e successive pefformance events.

Further, igubB8qhbh¥stAd&ssexagPlsefidild. ¢Bkihbe i&@opf&ﬁﬁ%@t ¥ohhe

rendi tion styl e sequence section 21 is resuned upon arrival o e next

processi NgrélLALi0ALALPE! bethWdiASENDOr&HANtibs RSANtmodREe Rl Lot VI ©
sequence section 21 processes nothing. Wen the processing by the

rendi ti on saytesseqeenser senhande 2keventiLsumedodpakanipiaal abprdptiete
processing tinme point to and if the rendition style event EV3 is present
Wi t hi n5t hepracessaingi narzobe appYbspomnd nachbetde a | sopbhnicdmmediton
rendition style sequence section 21 reads out every event present within
t he currenbetweenpermesdfliiiian , et¥ly cuwaesfomuent peartcridling sotpeadsheut
i n advance evefg_event present within the next tine period (every future
event). BetE@RditipR sH¥leomasdespdrasedcen ohhe2 syceess ivee Renfamiange

event and regerves It until the correspondi ng event process is
i events.

Further, in the illustrated example of Fig. 7B, the

10 processing by the rendition style sequence section 21 is

resumed upon arrival of the next processing time point t1.

In case no event is present, the rendition style sequence

section 21 processes nothing. When the processing by the

rendition style sequence section 21 is resumed upon arrival

15 of the processing time point tn and if the rendition style
event EV3 1is present within the current time =zone

corresponding to the time point tn, the rendition style

sequence section 21 reads out every event present within

the current time period (i.e.., every current event) and

20 also reads out in advance every event present within the

next time period (every future event). Because the

performance part section 22 stores every received event and

preserves it until the corresponding event process is

performed, each already-read-out event need not be read out

25 again here. Namely, in the example of Fig. 7B, the event

EV3 present within the current time period corresponding

to the processing time point tn, which has already been

read out as the future event during the last readout, need



perfornmed, each already-read-out event need not be read out 25 again here.
Nanely, in the exanple of Fig. 7B, the event EV3 present within the
current time period corresponding to the processing tine poi A6 SER 2008i ch
has al ready been read out as the future event during the |ast readout,
need 26 SEP 2005 - 50 not be read out again. In the event that the further
next event EV4 is necessary for processing of the current event EV3, the
event EV4 and its time stanp are read-0@® =~and supplied to the perfornance
part section 22. In this 5 case, the performance part section 22 adjusts

the connecting rel atonshi bet h diti I dul

pert ai ni né"c‘ttl) 8ﬁe ’é??‘iad%s}l-t:' gggﬁgg\é\egzﬁt’bﬁf:hg\?e‘%’féo 35'%%/?&6 the Eirther
currently-- i ved, f \ t EV4. In Fig._6 | I 3 1b,
Shie ™Y ey B i R a i hr o baden 4TERY Bep i cBreREl D
of the curr f re S i [ . it

cequence. SYEtE%Y; RS VR Teve SR BRalin 5tdfp (SEC LIGHMTRUES
section 27 A GSpLREH F8Ndidd ggeréérﬁaﬂl:@ Wt sdhiddezbi me s aggikavi ng

been sent fromthe rendition yl e sequence section 21, perfornms a

predetser mdyad 1 ehegesal pProsLRENEE  ahasi seekibhe sendiddjasts vl engvent,
and nmanages a process to be perforned in the followng rendition style

synt hesi s cifnerAtim) @3l a fiwssh DPerisd tvwdsn othé heepeit oonvscelpambdudest i on
22 are also carried out on the part-by-part basis. In Fig. 6, small bl ocks
321a, 32llperxatming . tool | tisér allereddyrnareaivedi chriteatr edreamsalEY® oaasls i s
carried out by
{ currently-received future event EV4.
In Fig. 6, small blocks 3lla, 311b, 3ilc,
10 illustrate timing at which the above-described event
readout of the current and future events is carried out by
the rendition style sequence section 21.
(3) Performance Part Section 22:
The performance part section 22 stores each rendition
15 style event with the time stamp having been sent from the
rendition style sequence section 21, performs a
predetermined rehearsal process on the basis of the
rendition style event, and manages a process to Dbe
performed in the following rendition style synthesis
20 ' section 23. These operations of the performance part
section 22 are also carried out on the part-by-part basis.
In Fig. 6, small blocks 321la, 321b, 321¢c, ... 1illustrate
timing at which the rehearsal process is carried out by
the performance part section 22.
25 * Rehearsal Process:
The rehearsal process 1is intended to achieve smooth

connections in time and level wvalue between the respective

start and end points of the wvarious waveform-constituting



t he performance part section 22. 25 Rehearsal Process: The rehearsal
process is intended to achieve snooth connections in tinme and | evel value
bet ween the respective start and end points of the various 26SEP2005
wavef orm constituting 26 SEP 2005 - 51 elenents, such as waveform shapes
(Tinmbre), anplitudes and pitches, of successive rendition style waveforns
after the rendition style synthesis is perforned. For this purpose, the
rehearsal process, prior to the actual lendition style 5 synthesis, reads
out the vector IDs, trains of representative sanple point nunbers and

t di h di
-E?éﬁe”ir fiééigﬁéﬁhégié’%f‘md' noas HAVSEPER (OhRes of TIRDEE ) o itaigYedts g
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rendition EP wave ns C e 1ntéerconnected, for each

wavef or m%BEs&iethlét 'lfggilelégg éé§5§u Rias t4e yRYeRItHa05 SePer 1 8APsitude and

pitch, by e rendition sty synthesis section 23 performng a rendition

styl essynﬁ f8h8s1Bl 0CESSA N Jte PaldTet 6fschg¥i NngIbgen sekagast he dmsis
of the rehéarsal process. Nanely, instead of adjusting or controlling

al r eady- sygpbesiaedticrdi t isampiley| e pivef or NBuAbe?d Vaurbor npamasieitiarts ng
el ements to achieve a snmoboth connection between the rendition style

wavef or s cerrewpoeidang coosttitait regdditament stylbe gesds mbycewpdr tofeation
22 in the instant enbodinent, inmmediately before actually
; "rehearsal”, and performs simulative rendition style
synthesis on the basis of the thus read-out information, to
10 thereby set appropriate parameters for controlling the time
and level values at the start and end points of the
successive rendition style modules. Thus, the successive
rendition style waveforms can be interconnected, for each
of the waveform-constituting elements such as the waveform
15 shape, amplitude and pitch, by the rendition style
synthesis section 23 performing a rendition style synthesis
process using the parameters having been set on the basis
of the rehearsal process. Namely, instead of adjusting or
controlling already-synthesized rendition style waveforms or
20 waveform-constituting elements to achieve a smoocth
connection between the rendition style waveforms or
waveform-constituting elements, the performance part section
22 in the instant embodiment, immediately before actually
synthesizing the rendition style waveforms or waveform-
25 constituting elements, performs the "rehearsal" process to
simulatively synthesize the rendition style waveforms or
waveform-constituting elements and thereby set optimal

parameters related to the time and level values at the



synthesizing the rendition style waveforns or waveform 25 constituting

el enments, perforns the "rehearsal"” process to sinulatively synthesize the
rendition style wavefornms or waveformconstituting el enents ZASEMMOShHY
set optimal paraneters related to the tine and |evel values at the 26 SEP
2005 - 52 start and end points of the rendition style nodules. Then, the
rendition style synthesis section 23 perforns actual synthesis of
successive rendition style waveforms or32wavef ormconstituting el enents
using the thus-set optimal 5 paraneters, so that the successive rendition

style wavelolis 508 Seyehol feonst it |0g, £l &[B! $: 670 RBabibE!, CoRd o

smoot hly. 9 process, necessary operations are carried ‘out

dependi ng L  REAWNRT R SRR EC Shn Alod FUIdIAN ol 025! Wb AL e9 diubE

processed ough & nmai n Object” to be processed in the rehearsal process

is the ree@geﬁgiét Yhe e‘éﬁiﬁceé&% repeRqdliitiBa Ofstiple- ORadBdorREe- A

events ar SO0 consi dere For reference purposes, Fig. 8 shows an

exanpl e ofwaaaémmx@rc&ﬁlsmlsbiﬁfn@ltém@ yheih% merul eshids ose t hegegiami ng
to end of a tone to be generated are conbi ned. The conbi nati on shown in

Fig. & ingdslesetdns 2 $§&nehat orhet yheceysiveEYendasiignatsityd ea weared dinos
style nodul e of an attack (entrance) portion. (2) note-on event EV2, (3)
rendi ti on @i ylvwaeyv®mnim EEn20i thesiggat ehgmantendicinon bet ylim teochdmmerfted body
portion, (4) rendition style event EV4 designating a rendition style
nodul e of smgadibity portion, (5) note-on event EV5, (6) rendition style

event EV6 designating a rendition style )
/ In the rehearsal process, necessary operations are

carried out depending on the type or character of rendition
10 style modules to be processed. Although a main object to
be processed in the rehearsal process 1is the rendition
style event, occurrence times of note-on and note-off
events are also considered. For reference purposes, Fig.
8 shows an example of a manner in which rendition style
15 modules from the beginning to end of a tone to be
generated are combined. The combination shown in Fig. 8
includes (1) a rendition style event EV1 des:;.gnating a
rendition style module of an attack (entrance) portion, (2)
note-on event EV2, (3) rendition style event EV3
20 designating a rendition style module of a body portion, (4)
rendition style event EV4 designating a rendition style
module of a joint portion, (5) note-on event EV5, (6)
rendition style event EV6 designating a rendition style
module of a body portion, (7) rendition style event EV7
25 designating a rendition style module of a release (finish)
portion and (8) note-offt event EVS, in the order
mentioned.

In the illustrated example of Fig. 8, when a rendition



nodul e of a body portion, (7) rendition style event EV7 25 designating a
rendition style nodule of a release (finish) portion and (8) note-off
event EV8, in the order nmentioned. In the illustrated exanpl @6SERQYS g,
when a rendition 26 SEP 2005 - 53 style waveformis to be synthesized in
accordance wth the attack (entrance) -portion rendition style nodule
designated by the rendition style event EV1 and note-on event EV2 then
set as current events, the next renditi®h style event EV3 5 is read out in
advance as a future event as set forth earlier, in response to which the

h | term t f th; '
betveen  REVE60 WRIRA bt 1 JPe Sodth SLrCTHER:. Whert 4 oY SR 11 JA L i
f i - i 0 i fqhp t RNt
Fandi 11 on ST S TRLT gt Gty LR Cr g o ShoT e ey aht 8 (en

set as a B'{#Irﬁ:“r‘fét Leééﬁﬁtioﬁ her PEXt o LERY EvAN Y I fo VK EYéndegvanalidw a

joint- portion rendition style nodule and note-on event EV5 are read out

i n advancgeas {4t BHere¥eNtesverts | €8RANSRA0 WBhEDt16nt R yieheateak wwEess
determ nes necessary paraneters for a snpooth connection between the two

rendi i on 1§t yr@adnosht eSn Shavhakky, aghen Futend t boanst yhe vewef dfowtls to
be synthesized in accordance with the joint-portion rendition style nodul e
desi gnat e@daltyl il retwli t reBpshygke 2b evehichV4 tdwed noelkeansalentpregden
set as current events, the next rendition style event EV6 is read out in
advance detaringe @eswssarsepdramdtand | ifor ian sE9edhse connefiidnt he

rehearsal process determ nes necessary paraneters
between the two rendition style modules. Then, when a

rendition style waveform is to be synthesized in accordance
10 with the body-portion rendition style module designated by
the rendition style event EV3 then set as a current event,
the next rendition style event EV4 designating a joint-
portion rendition style module and note-on event EV5 are
read out in advance as future events, in response to which
i5 the rehearsal process determines necessary parameters for
a smooth connection between the two rendition style
modules. Similarly, when a rendition style waveform is to
be synthesized 1in accordance with the joint-portion
rendition style module designated by the rendition style
20 event EV4 and note-on event EVS5 then set as current events,
the next rendition style event EV6 is read out in advance
as a future event as set forth earlier, in response to
which the rehearsal process determines necessary parameters
for a smooth connection between the two rendition style
25 modules. In the illustrated example, the tone to be
generated in response to the first note-on event EV2 and
the tone to be generated in response to the next note-on

event EV5 are interconnected via the rendition style



for a snooth connection between the two rendition style 25 nodules. In the
illustrated exanple, the tone to be generated in response to the first
note-on event EV2 and the tone to be generated in response t36{SEP HWdt
note-on event EV5 are interconnected via the rendition style 26 SEP 2005
54 waveformof the joint portion. Simlarly, when a rendition style
waveformis to be synthesized in accordance with the body-portion
rendition style nodul e designated by th* further next rendition style
event EV6 then set as a 5 current event, the following rendition style

event EV7yof2gldfialddd s [ $4 78 CaBRELLRT 1 AHIIGT,S! MiferdAUEER@AT 10n

a
not e- of f gven are rea atlvance as future events, In response to

uhi ch the pehearsglefiaress 16! Yol dfvtnoecpeadis RUHIRIaCL (1Ll SHRO!N

connection tween O two rendition style nodul es. Furthernore, when a

rendi ti ony,glyhe, Mawel orfBidit e sypLECS mbRmlen g W by 1 hde
rel ease (f inhish)-portion rendition style nodul e designated by the

rendi ti onegirthareVveariktEVEenad tiehe- eftfyleveriven¥8 EMEenthen asetur rant a
events, the rehearsal process taking a 15 further next event into
consi ger aku@freint Nelredds,' i etheOUfolRewdinse teadi¢idnt i enydeyl eveantef @R of
the release (finish) portionis. termnated in response to the note-off
or tone déagdgnadimst auctebeasadpohtsoncedenditben coiert WwdMker antbxt
rendition style waveform 20 The foll ow ng paragraphs descri be specific
exanpl es obtetloffr eavantalans ocead iqlly efiBt idfVaFXedsr JutyfRes egents.,

rendition style nodules. <Attack (Entrance) Mbdu] e>
- in ~ response to which the rehearsa process determines

necessary parameters for a smooth connection between the

10 two rendition style modules. Furthermore, when a rendition
style waveform is to be synthesized in accordance with the
release (finish)-portion rendition style module designated
by the rendition style event EV7 and note-off event EV8
then set as current events, the rehearsal process taking a

15 further next event into consideration is not carried out
because the rendition style waveform of the release
(finish)} portion is terminated in response to the note-off
or tone deadening instruction and thus need not be
connected with a next rendition style waveform.

20 The following paragraphs describe specific examples of
the rehearsal process 1in relation to several types of
rendition style modules.

¢Attack (Entrance) Module>
Fig. 9A is a flow chart showing an exemplary step

25 sequence of the rehearsal process when the current event
designates a rendition style module of an attack (entrance)
portion ("Attack Module Rehearsal Process" ).

At step Sla, each rendition style event to be



Fig. 9Ais a flow chart showi ng an exenplary step 25 sequence of the
rehearsal process when the current event designates a rendition style
nodul e of an attack (entrance) portion ("Attack Mdul e Rehear@SEP 2005
Process"). At step Sla, each rendition style event to be 26 SEP 2005 - 55
currently processed (current event) (events EV1 and EV2 in the illustrated
exanple of Fig. 8) is sent to the rendition style synthesis section 23,
and the vector |IDs, trains of repres‘en?%t‘lve sanpl e poi nt nunbers (Shape)
and other 5 paraneters corresponding to the rendition style ID designating

a particuhggrghtt?%m%éa der(ng{l_t‘_.kgﬂtsté()eqlt)rm _ EndkCEiRad Wt EVAS in

rehear sal dat a, ove- nentioned rendition style table by the

synt hesi s¢factinqms 33t el 4514 €H8- P4 . @healssalerftat o atReivkaRilta oohe 10
performance part section 22, on the basis of which the part section 22

det er mi neg+gh eadiH5t1fe P& ABBEEASN( CAY] r Bhadaind) , veStieh a@Dd everaingd df ne
val ues, in the manner to be described below. At step S2a, a next rendition

styl e evepkpeeskunttatd velS ample obpained hymbiérance Stespolt gadentBeéd i n
the illustrated exanple of Fig. 8) is sent to the rendition style

synt hesi spasametera3, andrebponddngr | De, tthéns minditiwrserstiere Jahpl e
poi nt nunbers (Shape) and other paraneters corresponding to the rendition
styl e | D @esdgsiagiag n@ a partiowlay batyaperpebhirendrendation e Shydd e
are read out, as rehearsal data, fromthe rendition style table by the
synt hesi smeduleonaps. T t Y .r e@8- ciRhedtrehr €4itadat 5¥ale Ph¥ et & he

performance part section, . . .
. mentioned rendition style table by the synthesis section

23. The thus read-out rehearsal data are given to the
10 performance part section 22, on the basis of which the part
section 22 determines or adjusts parameters {control data},
such as 1levels and time values, in the manner to be
described below.
At step S2a, a next rendition style event or future
15 event obtained by advance readout (event EV3 in the
illustrated example of Fig. 8) is sent to the rendition
style synthesis section 23, and the vector IDs, trains of
representative sample point numbers (Shape) and other
parameters corresponding to the rendition style ID
20 designating a particular body-portion rendition style module
are read out, as rehearsal data, £from the rendition style
table by the synthesis section 23. The thus read-out
rehearsal data are given to the performance part section
22, on the basis of which the part section 22 determines
25 or adjusts parameters {control data), such as levels and
time wvalues, in the manner to be described.
At next step S3a, predetermined level and time data

for the rendition style module pertaining to the current



22, on the basis of which the part section 22 determ nes 25 or adjusts
paraneters (control data), such as levels and tine values, in the manner
to be described. At next step S3a, predeternined |evel and ti @6 SEd 2005 or
the rendition style nodule pertaining to the current 26 SEP 2005 - 56
rendition style event are determ ned on the basis of the read-out data of
the current and next rendition style events. Thus, it is only necessary
for steps Sla and S2a above to read ou?® fromthe rendition style table,
data 5 necessary for the operation of thIS step. Exenplary details of the

rehearsal _pr ss. to erf Eﬁ?d rq??g r eqﬂp I it h, g ef nce
to (a), (E% "ghd5?§}8 s ?g tion a)bgf ! %%% ghoag gggﬁples
of the veglals ddhe J}a C GARMENag hRgtat &@%ﬁqrotd Otyle
rendi tion style no ﬁ e; specifically, "HA" represents a train of

represent et SaMPrguRoi Nt nygb%h Ty( inbdd¥sdity UBbEalse@pXasTd eanihrsaes
sanpl e points Noll 19111 and "2") of the anplitude vector of the harnonic

conponent apddd EBPresSLdt Hutld @rbmai thef reel@iesen abtyeesangbbe poidita
nunbers (in the illustrated exanple, three sanple points "0", "111 and "2")
of the pi merewniny oot hethar npécatboponefit , thnd " BEep .showExempseanypl e
of the waveform shape vector of the harnonic conponent (the waveform shape
i's shown dertaidre yo£0 the i tshemvshbppyrockste thabet peifamsd chegapamrmt' s
wavef orm shape vector HT basically conprises sanple data
described below with reference to (a), (b),. (c) and (4) of
{ Flg. 10.
Section {(a) of Fig. 10 shows examples of the vectors
10 of the harmonic component in the attack-portion rendition
style module; specifically, "HA" represents a train of
representative sample point numbers (in the illustrated
example, three sample points "0", "1" and "2") of the
amplitude vector of the harmonic component, "HP" represents
15 a train of representative sample point numbers (in the
illustrated example, three sample points "0", "1" and "2")
of the pitch vector of the harmonic component, and "HT"
shows an example of the waveform shape vector of the
harmonic component (the waveform shape is shown here only
20 by its envelope). Note that the harmonic component’ s
waveform shape vector HT basically comprises sample data
representing an entire waveform section of a rise portion
of a tone, and has data representative of a loop waveform
segment at the end of the waveform section. The data
25 representative of the loop waveform segment are read out in
a repeated or looped fashion for cross-fade synthesis with

an immediately succeeding waveform section. Parameter

"preBlockTimeE", defining a start time of the harmonic



representing an entire waveformsection of a rise portion of a tone, and
has data representative of a | oop waveform segnent at the end of t he
wavef orm section. The data 25 representative of the | oop wavefR8SREEent
are read out in a repeated or | ooped fashion for cross-fade syntheS|s W th
an imedi atel y succeedi ng waveform section. Parameter "preBl ockTi neE",
defining a start tinme of the harnonic 26 SEP 2005 - 57 conponent in the
attack-portion rendition style nodul e; 3épecifies a difference between an
actual tone-generation start point and a waveformgeneration start time of

h h
the har mmg:'?;g@ %%’H%O”‘%t R et NG (RLIACK, MRUES PN Pe (ﬂrtt fr’clﬂr?tl{ Ee exan% e of

tinme sta e correspondl ng note-on event event

Fig. 8) igpabiained o Hﬂ?WerEH@eaCBH%eEHnearge%%r@fdlont%tn@' lged it ion
("noteOnTime" 1n the exanple of Fig. 10), and the differencé between the

act ual t@&ax&engaahrtonaﬁaara Rakiale il Jeir ridtailidn t ishRudtepeement 68 1bhdy
the paraneter "preBl ockTinmeE" ("noteOnTine" " preBl ockTineE") is set as the

start ti mha@indnlie: haidipbercONpOmenthén &beadkt agkvpBbiinon remdirdt i athBsyl e
nodul e. O various paraneters defining an end tine of the harnonic
conposent purpdse attlaektpoet iranpendtt ithie stotmesddndiotly| epte-on event
"post Bl ockTi neE" is a paraneter defining a difference between the actual

t one- gener(@vieot sE¥2t ipoi the emampdeenelf t Fig.pdiht 18f atfeainely 6P tkreow
harnmoni ¢ conponent in the attack waveform and "fadeTineE' is a paraneter
defi ni ng &her xetyali hgner genpEagiRastart it ChneheORTLmek vdayeiRe m

Thus, the end t| e "endT| nmeH' of the .
- example of Fig. 10), and the difference between the actual

tone-generation start point and the start time represented

10 by the parameter "preBlockTimeE" {"noteOnTime" -

"preBlockTimeE") is set as the start time of the harmonic
component in the attack-portion rendition style module.

0f wvarious parameters defining an end time of the

harmonic component in the attack-portion rendition style

15 module, "postBlockTimeE" is a parameter defining a

difference between the actual tone-generation start point

and an end time point of the body of the harmonic

component in the attack waveform, and "fadeTimeE" is a

parameter defining a cross-fading time length at the end of

20 the attack waveform. Thus, the end time "endTimeH" of the

harmonic component in the attack-peortion rendition style

module including the cross-fade end portion can be

determined as "noteCOnTime + (postBlockTimeE + fadeTimeE)}".

This end time “endTimeH" 1s send to the rendition style

25 synthesis section 23 as data defining a start time of the

harmonic component in a rendition style module designated

by a next rendition style event (event EV3 in the example

of Fig. 8). In this way, the rehearsal process 1is carried



har moni ¢ conponent in the attack-portion rendition style nodule including
the cross-fade end portion can be determ ned as "noteOnTine +

(postBl ockTine + fadeTinmeE)". This end tinme "endTi neH' is sei2d SEP 2005
rendition style 25 synthesis section 23 as data defining a start tine of
the harnonic conmponent in a rendition style nodul e designated by a next
rendition style event (event EV3 in the exanple of Fig. 8). In this way,
the rehearsal process is carried 26 SEP58005 - 58 out to set a start tine
of the harnoni c conponent of the next rendition style nodule in accordance
wi th the above- nentioned end tine "endTimeH' of the harnonic conponent.

Section (tof te @E‘tloasﬁ(?\ﬂé'tex%‘rﬁﬁ eSLoftheheNJERPRIS CPTRORGRE nGkharMni ¢
t th t ack- t t | dul f | |
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shown here onIy ope Par-ane I'ning a art

I
time Spemgﬂe‘g?gﬁ?ﬁrgmgeave&ggtnéﬂtt bg ehtaattaekt eet&emlférpdhtfw e

nDduIe erence between an actual 15 tdne-generation start

poi nt and &Wewcﬂlgﬁners?%%&taq&ty t infpgrp0f taﬁreeehegmal CtERIRoNeAt in
the attack waveform For this purpose, the tinme stanp of the corresponding

note- on eptedéVedtitwy?2 sdmple @@i’fﬂierﬁfmﬂﬁﬁ &)J.ﬂst.(lhatalll’lﬂdlsﬁﬁakék@w
the actual tone-generation start point ("noteOnTine" 20 in the exanple of
Il_:Ig. 10), eatahpghe, ditivbereamel depodanst he0" and "1") of the amplitude
vector of the nonharmonic component, and "NHT" shows an
10 example of the waveform shape vector of the nonharmonic
component (the waveform shape is shown here only by its
envelope}. Parameter "preTimeNH", defining a start time of
the nonharmonic component in the attack-portion rendition
style module, specifies a difference between an actual
15 tone-generation start point and a waveform-generation start
time of the nonharmonic compeonent in the attack waveform.
For this purpose, the time stamp of the corresponding note-
{ on event (event EV2 in the example of Fig. 8} is obtained
to know the actual tone-generation start point ("noteOnTime"
20 in the example of Fig. 10), and the difference between the
actual tone-generation start point and the start time
represented by the parameter "preTimeNH" ("noteOnTime"
"preTimeNH") is set as the start time of the nonharmonic
component in the attack-portion rendition style module.
25 Parameter "postTimeNH", defining an end time of the
nonharmonic component in the attack-portion rendition style
module, is one specifying a difference between the actual

tone-generation start point and an end time point of the



actual tone-generation start point and the start time represented by the
paraneter "preTi meNH' ("noteOnTinme" - "preTimeNH') is set as the start tine
of the nonharnonic conponent in the attack-portion rendition26SEP2005dul e.
25 Paraneter "postTimeNH', defining an end tinme of the nonharnonic
conmponent in the attack-portion rendition style nodule, is one specifying
a difference between the actual tone-generation start point and an end
time point of the 26 SEP 2005 - 59 nonh&rnoni ¢ conmponent in the attack
waveform Thus, the end tinme "endTi mreNH' of the nonharnonic conponent in

the altaghzaaitian J e0gibigOestvle KRAU! & a0 DG JRlortl ned difs b

"not eOnTi e pos end time sent to’the

rendi tionggtyy! €5 /¥ N RGHS 8k OB£23 RS 31%2@1& i ngoaﬁghg;& tige @fe t he

nonhar noni ¢ conponent I1n a rendition st nodul e desi gnated by a next

rendi tion,ghulck -poMelon( eVEREL EVSn| BthNe XGERlE ehnFie &dtelMihBaS a4y,

the rehearsal process is carried out fo set a start tinme 10 of the

nonhar noning o¢REREIRR N gde migwdnuendi tTRDsStad® tARdUl TendT BAE0R Yaniae
with the above-nentioned end tine "endTi neNH' of the nonharnonic

conpopent gef% By héec! p@nditiom tdwyfor egaithgsikhesdctpomdj2dst aentdataf t he
nonhar noni ¢ conponent are carried out independently of those of the 15
har noni ¢ defferient . aFortdie anplel t ofe @l pionblarmendlcs, componenéarsal a
process nmakes adjustnents for a match between the end-point |evels or
val ues at rendiddgnofstyle anpfluleddevdgnatede iy ,a pestt repdiziosf style (a)
of Fig. 10) and pitch vector 20 (e.g., position "2" of HP in %a) of Fig.
40) of thevent (event EV3 in the example of Fig. 8}. In this way,
| the rehearsal process 1is carried out to set a start time
10 of the nonharmonic component in the next rendition style
module in accordance with the above-mentioned end time
"endTimeNH" of the nonharmonic component. As may be clear
from the foregoing, the time adjustments of the nonharmonic
component are carried out independently of those of the
15 harmonic component.
For the amplitude and pitch levels, the rehearsal
process makes adjustments for a match between the end-point
levels or values at the end of the amplitude vector (e.g.,
position "2" of HA in (a) of Fig. 10) and pitch vector
20 (e.g., position "2" of HP in (a) of Fig. 10} of the
attack-portion rendition style module pertaining to the
current rendition style event, and the start-point levels
or values at the beginning of +the amplitude vector
(position "0" of HA in (c) of Fig. 10) and pitch vector
25 (position "0" of HP in (c) of Fig. 10) of the body-portion
rendition style module pertaining to the next rendition

style event.

Section (c} of Fig. 10 shows examples of the wvectors



attack-portion rendition style nodule pertaining to the current rendition
style event, and the start-point levels or values at the beginning of the
anpl i tude vector (position "0" of HA in (c) of Fig. 10) and R6SEP 2085t or
25 (position "0" of HPin (c) of Fig. 10) of the body-portion rendition
style nodul e pertaining to the next rendition style event. Section (c) of
Fig. 10 shows exanpl es of the vectors 26 SEP 2005 - 60 of the harnonic
conponent in the body-portion rendition®%tyle nodule; specifically, "HA"
represents a train of representative sanple point nunbers (in the

(11 ustrat o exapl £, huy SMDLELBARALS 1" AN Hhaly YoddiilditeroF

vector of arnoni ¢ conponen represent raln of representative

sanpl e pmﬁ%ngﬁ‘%ﬁ‘@ n d'iloﬂfi lrlegt’ed n A8y - S SAMRY € YIS o

and "1") o vect Or t he "har noni ¢ conponent, and "HI" shows an

exanpl e of.ddie s NARL QFdN ShaRs & ePinof dudbdidy M qeEponRantuditherdd

wavef orm shape 1s shown here by bl'ack rectangul ar bl ocks). The waveform

shape vectganifid hetar ML €opBaneat it aa body) pet i e Cemylsasadl (N
is an integral nunber) |oop waveform segnments as represented by N bl ack
rect angul afectd®cks (the lharmonid Qompwitkrat boUNP porddpye siaves oamfasn 15

predetermned tine length is produced by sequentially reading out and
connect i ngft heepnesestaveveosampdeef poimt segmbetrs. (int heet iitd dstno tedf
t he body-portion waveform is to be decreased or increased (contracted or
stret ched)gxample, two sample points "0" and "1") of the pitch vector
of the harmonic component, and "HT" shows an example of the
waveform shape vector of the harmonic component (the

10 waveform shape is shown here by black rectangular blocks).
The waveform shape vector of the harmonic component in the

body portion comprises N (N is an integral number) loop
waveform segments as represented by N black rectangular

blocks (¢, 1, ..., N-1), and a body-portion waveform of a

15 predetermined time length 1is produced by sequentially
reading out and connecting the successive Jloop waveform
segments. If the time length of the body-portion waveform

' is to be decreased or increased (contracted or stretched),
it just suffices to decrease or increase the looping or

20 repetition time of the loop waveform segments. In case the
time length of the body-portion waveform is to be decreased

further, the body-portion waveform may be read out in a
thinned-out manner, i.e. with desired one or n-iore of the

N loop waveform segments be skipped as appropriate. If,

25 on the other hand, the time length of the body-portion
waveform is to be increased further, desired two or more

of the N loop waveform segments may be inserted

additionally between the N loop waveform segments in



It just suffices to decrease or increase the |looping or 20 repetition tine
of the | oop waveform segnents. In case the tinme length of the body-portion
waveformis to be decreased further, the body-portion wavef oR2nSER2098 r ead
out in a thinned-out manner, i.e. with desired one or nore of the N |oop
wavef orm segnents be ski pped as appropriate. if, 25 on the other hand, the
time length of the body-portion waveformis to be increased further,
desired two or nore of the N |oop wavePdrm segnents nmay be inserted
additionally between the N | oop waveform segnents in 26 SEP 2005 - 61

predeterm ned. order. or.randoml y. At _step.S2a in (a) of Fig. 9, data
i ndi cati ve® o‘?d? %rmzl‘%?/%l A h e st aft BE’H‘&' (start-point |evel) of the

har moni ¢ conpo E)Ia)tf?ﬁa@a{tme \é_e)‘cffo% fg@s,in;‘)d&a{}:e" nafPéaPill o} (Gl Of

Fig. 10) of the ortion rendi'tion s prér arning to the next

rendi tion pyle eyent ch Qiialvechdrom theraeadhbine Shubg1jable Theg, at

£
next step S3a, a velocity value ume sefting value, "etc. "are

the obtal negkuibdlé - Reinlorletitel Hlahdpiochler ek CRACUGLSL @bdckval of

start-point |evel of the harnmonic conponent’' s anplitude vector HA of the
body-pportimm inendtion styl.e rpdube, ward Bdey ipost cohCcueaiedias! Untyle
start-point level is set as an anplitude |evel (value) at the end point
(positionnicdubé hertaimingfl o g.thk0) nektlSrehdikabmonseytenpeovent ibst he
attack-portion rendition style nodule pertaining to the current rendition
styl e evergbtaSied | #rioyy Hhea remdthiove sdfylichetablee at Them st att mpexnt

(start-point |evel) of the harnonic conponent' s pitch
. step S53a, a wvelocity value, volume setting wvalue, etc. are

{
added to the obtained start-point Jlevel data to thereby
10 calculate an actual start-point 1level of the harmonic
component’ s amplitude wvector HA of the body-portion
rendition style module, and the thus-calculated actual
start-point level is set as an amplitude level (value)} at
the end point (position "2" of HA in ({(a) of Fig. 10) of
15 the harmonic component in the attack-portion rendition style
module pertaining to the current rendition style event.
Similarly, data indicative of the wvalue at the start
point (start-point level) of the harmonic component’ s pitch
vector HP (position "0" of HP in (¢} of Fig. 10) of the
20 body-portion rendition style module pertaining to the next
rendition style event is obtained from the rendition style
table. Then, a pitch contrel wvalue is added to the
obtained start-point pitch wvalue data to thereby calculate
an actual start-point pitch value of the harmonic
25 component’ s pitch wvector HP of the body-portion rendition
style module, and the thus-calculated actual start-point
pitch wvalue is set as a pitch wvalue at the end point

(position "2" of HP in (a) of Fig. 10) of the harmonic



vector HP (position "0" of HP in (c) of Fig. 10) of the 20 body-portion
rendition style nodule pertaining to the next rendition style event is
obtained fromthe rendition style table. Then, a pitch contrdbSERIMS5 s
added to the obtained start-point pitch value data to thereby cal cul ate
an actual start-point pitch value of the harnonic 25 conponent' s pitch
vector HP of the body-portion rendition style nodule, and the

t hus-cal cul ated actual start-point pirtéR value is set as a pitch val ue at
the end point (position "2" of HPin (a) of Fig. 10) of the harnonic 26

SEP 2005 - %@??ﬁgﬂponfﬂt kﬂethgt%% ? % E%hon r?%plgkgp ség f%nnduéuia

pertalnlng & current rendition s event" ion (

shows exar‘%&fﬁafﬁdl gon\ﬁecéﬁ)és u?.;:e Qe 1%%%!1 F??gp t of the

body- portion ren 5 sty nodul e;" speci t Tepresents a

train of repres%eiwe(aq%@ p@gﬂt wn?ﬁsés('e&a&méé g5t nafed, o SXGHBI €

two sanple points "0" and "1") of "the anplitude véctor of the nonharnonic

conponent , o AngheNHbnHEReIRLd Cébhﬁonéﬂ@%@%l@éa%h?{ o rt@nNey&h @1 f1 shape
vector of the 10 nonharnonic conponent. Here, the nonharnonic conponent’' s

wavef g m séiepPe vesddiild Nclspdas fidL61¥) ocksa "t heebiresientd 08k €08RHI S8E a
full waveform section of the nonharnonic conponent' s waveform shape for a
pr edet er m repiré¢semt peived sahpiBkocidimeO'nunhersecoin btivek thIpstsased
nonhar moni ¢ 15 conponent' s waveform shape to be | ooped (Loop), and the
third bl oc&xwmmila@i sd¥oa $arplearsfiontta séeli egndf “AAe wdnhhenpamglitude
conponent' s waveform shape for a predetermned tinme period "NHBl ockTi nel.
Adj ust mentvestencof| bhe| @ﬁgpﬁrmonlc component, and "NHT" schematically

shows an example of the waveform shape wvector of the

10 nonharmonic component. Here, the nonharmonic component’ s

waveform shape vector includes three blocks: the first

block comprises a full waveform section of the nonharmonic

component’ s waveform shape for a predetermined time period

"NHBlockTime(", the second block comprises a nonharmonic

15 component’ s waveform shape to be looped (Loop). and the

third block comprises a full waveform section of the

nonharmonic component’ s waveform shape for a predetermined

time period "NHBlockTimel. Adjustment of the time length

of the nonharmonic component’ s waveform shape relative to

20 the time 1length of the body portion is performed by

adjusting the looped (repeated) reproduction length of the

second block, i.e. the nonharmonic component’ s waveform
shape to be looped (Loop).

At step S2a in (a) of Fig. 9, data indicative of the

25 level at the start point of the nonharmonic component’ s

amplitude wvector NHA (position "0" of NHA in (d) of Fig.

710) of the body-portion rendition style module pertaining

to the next rendition style event 1is obtained from the



of the nonharnonic conmponent’ s waveform shape relative to 20 the tine
| ength of the body portion is perforned by adjusting the |ooped ireﬁeated)

reproduction length of the second block, i.e. the nonhar noni 6 nt' s
wavef orm shape to be | ooped (Loop). At step S2a in (a) of Fig. 9, data

I ndicative of the 25 |evel at the start point of the nonharnonic
conponent’ s anplitude vector NHA (position "0" of NHA in (d) of Fig. 10)
of the body-portion rendition style nodéBe-pertaining to the next
rendition style event is obtained fromthe 26 SEP 2005 - 63 rendition
style table. Then, at _next step S3 a_vel ocit val ue, | upe setti.

val ue, et&eQﬂé}ﬁﬁﬁmﬁt¥getﬁgﬁ;ﬁkﬂr1QF“Stggtpg§qu§%%%e?¥§atg ngﬂ%ﬁ y -
cal cul ate ct art:poj.nt | of, the n ni :

anpl i tude ‘%rlv'%c't (L)"jr’;%]l\\ll—'iiet= o%gFﬁg‘haoyfﬁ\é%r't i%otnCE T eanpl t?gﬁggt ;ﬁe%ﬁoggu g{glanndd t he

thus-cal culated geidial pLoLi PeLeL | exe! charagl ﬁ%ﬁ?u&?@% | yde Javgly

(val ue) at poi nt (positrion g. 10) of the

nonhar moniG LAMUEN ' 18ved 4 t HHE YREHIrridh il ecahptknPOr §i @mpiandidé on
style 10 nodule pertaining to the current rendition style event. Upon

conpl &t i o eftdeNBROVE dass! bbag-ppet@bhoendilteon ESERIE AlnoALAGES SarjlDes
to step S4a in (a) of Fig. 9, where it instructs the rendition style
synt hesi s t3act tBas23alleulatied aietsyht Bears -pbiat atéwek- portsedn asndini on
style 15 nodul e pertaining to the current rendition style event- At next
step Sba, anpeliendid i evedf ¢vwlum) nehi chendemdnpedmini (peditpioerent'd” of
"endTi meH' and "endTi neNH' for the
( NHA in (d) of Fig. 10) of the nonharmonic component’ s
amplitude wvector in the attack-portion rendition style
10 module pertaining to the current rendition style event.
Upon completion of the above-described operations., the
rehearsal process goes to step S4a in {(a) of Fig. 9, where
it instructs the rendition style synthesis section 23 to
initiate synthesis of an attack-portion rendition style
15 module pertaining to the current rendition style event. At
next step Sb5a, the end times of the harmonic and
nonharmonic components "endTimeH" and "endTimeNH" for the
current rendition style event (event EV1 in the example of
Fig. 8), which have been determined in the above-described
20 manner, are set as data defining module start times of the
harmonic and nonharmonic components for the next rendition
style event (event EV3 in the example of Fig. 8). Once
the rehearsal process has been completed, the flow of Fig.
5 moves on to processing by the rendition style synthesis
25 section 23 to be described later. The following paragraphs
describe the rehearsal process carried out for other types

of rendition style modules.

{Body-portion Module>



current rendition style event (event EV1 in the exanple of Fig. 8), which
have been determ ned in the above-described 20 manner, are set as data
defining nodule start tines of the harnonic and nonharnonic @6/S¥FNSs for
the next rendition style event (event EV3 in the exanple of Fig. 8). Once
t he rehearsal process has been conpleted, the flowof Fig. 5 noves on to
processing by the rendition style synthesis 25 section 23 to be descri bed

| ater. The foll owi ng paragraphs describ& the rehearsal process carried out
for other types of rendition style nodul es. <Body-portion Mdul e> 26 SEP

2005 - 64 Fiop9p | 952 [Lov, CHA, SURY sﬂogggggggﬁy St ERo1 SE4HDEE, Of
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the rehearsal process when the Tt efit “&ven es a yl e

modul e of ARheDObE! Ahe (R MU 5-BRUSA" SAho AT 9685 Schrrent! e%f,»j@n?tSi b,

each rendition style event to curr y processe current event

(event EVZer dd) d he-dddisidpt e p@Musaeie FigE & Ito@PNipdLeibR

rendition style synthesis section 23,” and the vector IDs, trains of

representghﬁﬂag%wmﬁﬁlgo@ghéggggystg@ggg))and ot her 10 paraneters
corresponding to the rendition style ID designating a particul ar

body-gorti on redi t$0ep St e ,NOMHE aréndeddonut stadd eheassal dai a, bérom
t he above-nentioned rendition style table by the synthesis section 23. The
t hus r ead-cmtirersiigar pabcdatadar ecgrvent t @wdret per(eoemncEVis gar EVéecinon
22, on the basis of which the part section 22 determ nes or adjusts

par anet er £hiecohtkus txhted , exanhlas ofl dia.s &hdisi gentakeedhe ramdi vhoner
to be described

‘ style synthesis section 23, and the vector IDs, trains of

representative sample point numbers (Shape) and other
10 parameters corresponding to the rendition style ID
designating a particular body-portion rendition style module
are read out, as rehearsal data, from the above-mentioned
rendition style table by the synthesis section 23. The
thus read-out rehearsal data are given toc the performance
15 part section 22, on the basis of which the part section 22
determines or adjusts parameters (control data)., such as
levels and time values, in the manner to be described
below. Note that those of the parameters having already
been adjusted or changed during the rehearsal process for
20 the last rendition style are used here as they are.

At step S2b, a next rendition style event or future
event obtained by advance readout is sent to the rendition
style synthesis section 23, and the vector IDs, trains of
representative sample point numbers (Shape) and other

25 parameters corresponding to the rendition style ID are read
out and given to the performance part section 22, on the
basis o©of which the part section 22 determines or adjusts

parameters (control data), such as levels and time wvalues,



bel ow. Note that those of the paraneters having already been adjusted or
changed during the rehearsal process for 20 the last rendition style are
used here as they are. At step S2b, a next rendition style evéfSES 2003t ure
event obtained by advance readout is sent to the rendition style synthesis
section 23, and the vector IDs, trains of representative sanple point
numbers (Shape) and other 25 paraneters corresponding to the rendition
style ID are read out and given to theéperfornmance part section 22, on the
basis of which the part section 22 determi nes or adjusts paraneters

S e e M e

manner to bDe des e body-portion esi gnati ng rendi vent

is follo I endi LLOR; st t, desi ti '
oi nt por EeaRoe S ELR B ke e CORLENE, (s O FELEBP RN

desi gnat i %ﬁ%}?ﬁ - RAhIEON LR g iYnd S nd P! §6ARG 60T HBSRABH NGr

not e- on event ol ow t he body- portion designating rendition style

event EV3,joand tPertisnditi on st e ouumiph EVEsdasignati N r ebaase-ip@y tion
rendi tion’'style nodul e and correspondi ng note-of f event EV8 10 follow the

body- gor t isay1desd et | P4 r aediigharisigylee g - pdMbiolt reh@psidhb sayd eS5b,

predetermned tine and |level data of the rendition style nodul e pertaining

to the cuiodelte raardli ¢tdonespyhéinyenbtarendetventi dds ofobhtipustbd dodys t he

basis of the thus-obtained various data of the current and next rendition

styl e evempogtisn stdesiintine rendition style event EV3, and the
rendition style event EV7 designating a release-portion
rendition style module and corresponding note-off event EVE

10 follow the body-portion designating rendition style event
EV6.

At steps S3b and S5b, predetermined time and level
data of the rendition style module pertaining to the
current rendition style event are determined or adjusted on

15 the basis of the thus-obtained wvarious data of the current
and next rendition style events. At step S4b, the
rehearsal process instructs the rendition style synthesis
section 23 to initiate synthesis of a Dbody-portion
rendition style module pertaining to the current rendition

20 style event.

Basically, the start time of the body-portion rendition
style module is adjusted to match the end time of the
immediately preceding rendition style module, and the end
time of the body-portion renditiocon gtyle module is adjusted

25 tec match a start time of the immediately succeeding
rendition style module. Further, as the respective start-

and end-point levels of the amplitude vectors of the

harmonic and nonharmonic components and the start- and end-



rehearsal process instructs the rendition style synthesis section 23 to
initiate synthesis of a body-portion rendition style nodule pertaining to
the current rendition 20 style event. Basically, the start t26SEF200fe
body-portion rendition style nodule is adjusted to match the end tine of
the imediately preceding rendition style nodule, and the end tine of the
body-portion rendition style nodule is adjusted 25 to match a start tine of
the i medi ately succeeding rendition-sé¢le nodule. Further, as the
respective start- and end-point |levels of the anplitude vectors of the

h ' d ' d the st - d.26 SEP 2005 - 66
poi nt | ovalat TRESEF: Bt VAR ophen T REHAT atf cLBenBaRERT L CorcqRoent
body- ti diyt | . h di d di
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per formed Such.die LHA S5568¢:081 R lx%\fﬂiftigntgﬁ%lﬁfee%m rapdi tigpastyle

nodul e are set to match the start=point levels of the body-portion

rendi tion ymdi8, ModHke AdWehP8ast PrrodE Nt ilseVEberofmbAe sudiCCeRditNGthe
rendition style nodule are set to match the end- point |levels of the

body- por t iy Iguidit | Qevaily eorpduhe. phcHE g arendifasnof stheehaics@maie and
nonhar noni ¢ conponents of the body-portion rendition style nodul e need
not be detarar el termathtcaire ¢teyt hpoenal Leadysbedn thdetsydy rparbionhe
rehearsal process performed for the preceding rendition style event (e.g.,
t he above-mtgstitiied sityla tmofupertamh rtéedi stantspgirtnddel=verft )thén
order to determ ne the respective end tines of the
succeeding rendition style module are set to match the end-
point levels of the body-portion rendition style module.

10 The start times of the harmonic and nonharmonic
components of the body-portion rendition style module need
not be determined here, because they have already been
determined by the rehearsal process performed for the
preceding rendition style event {(e.g.., the above-described

15 attack-portion rendition style module event).

In order to determine the respective end times of the
harmonic and nonharmonic components of the body-portion
rendition style module, the next rendition style module
(release or joint portion) is subjected to the rehearsal

20 process at 52b so as to determine the respective start
times of the harmonic and nonharmonic components of the
next rendition style module. Then, at step S3b, the thus-
determined start times of +the harmonic and nonharmonic
components ©of the next rendition style module (release or

25 joint portion) are determined as the respective end times
of the harmonic and nonharmonic components of the current

body-portion rendition style module.

Details of such time determining operations may be



har moni ¢ and nonharnoni ¢ conponents of the body-portion rendition style
nodul e, the next rendition style nodule (release or joint portgap I S

subj ected to the rehearsal 20 process at S2b so as to det er ni A8

respective start tinmes of the harnonic and nonharnoni c conponents of the
next rendition style nodule. Then, at step S3b, the thus- determ ned start
times of the harnonic and nonharnonic conponents of the next rendition
styl e modul e (rel ease or 25 joint porti6i)-are determned as the respective
end tinmes of the harnonic and nonharnnnlc conponents of the current

oper at | oM L ou%eed Jobe Ra Tardy, Sind . Bond Hhrtdl £ AR St
mner 85 gesel 1068 A0S0 £8) b 440 nﬁt%f?fg?pgéﬂ%{&ﬂd'éffge

style For erence purposes, sectio
exanpl es gf 4 vectors of the harnonic conponent in the joint-portion

rendition style nodul e foll owing the body- portion rendition style nodul e,

and section (b)pof EeGerbhcesSPVepexadp! aaceliohheyecher ¥iqf. th@ shows
nonhar moni ¢ conponent in the joint- portlon rendi tion styl e nodul e.

Ref er ence dampps CE sthdlAvectd?s oHT the' Nifrmon M conpiohiertavent hghe Sane
nmeani ngs as explained earlier in relation to Fig. 10. 1In (a) of Fig. 11, a

par anet er joired+pett ionlefrdriditisorst attyle | nodaflet hEohaowhngc tloapwwdy -
specifies a difference between a note-on event occurrence tinme in the
joint 15 pmorntion (eeeditEVS istytllee recdwhe e afdFisgct@pnanibh of Fig. 11
wavef orm generation start tinme of the harnonic conponent in
| shows examples of the vectors of the nconharmonic component
in the joint-portion rendition style module. Reference
10 characters "HA", "HP", "“HT", "NHA", "NHT", etc. have the
same meanings as explained earlier in relation to Fig. 10.
In (a) of Fig. 11, a parameter "preTimeH", defining a start
time of the harmonic component, specifies a difference
between a note-on event coccurrence time in the Jjoint
15 portion (event EV5 in the example of Fig. 8} and a
waveform-generation start time of the harmonic component in
the joint portion. In the rehearsal process, the time
stamp of the note-on event (event EV5 in the example of
Fig. 8) 1is obtained to know the actual tone-generation
20 start point ("noteOnTime" in the example of (a) of Fig.
11), and the difference between the actual tone-generation
start point and the start time represented by the parameter
"preTimeH" ("noteOnTime" - "preTimeH"} is set as the start
time of the harmonic component in the Jjoint-portion
25 rendition style medule. In this way, the start time of
the harmonic component in the joint-portion rendition style

module having been determined by the rehearsal process is

set as the end time of the harmonic component in the body-



the joint portion. In the rehearsal process, the tine stanp of the note-on
event (event EV5 in the exanple of Fig. 8) is obtained to know the actual
tone-generation 20 start point ("noteOnTine" in the exanpl e of6SEP 0SF g.
11). and the difference between the actual tone-generation start point and
the start tinme represented by the parameter "preTinmeH' ("noteOnTine"
“preTimeH') is set as the start time of the harmonic conmponent in the
joint-portion 25 rendition style nodul-e68 n this way, the start tinme of

t he harnoni c conponent in the joint portion rendition style nodul e having

b d b h '
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conponent Tn joint-portion rendition st e rs erm ned and

set as th @x&@ai—.haﬁlef EBﬁﬁoHQH*Ear MRl C tpQAPONSR idtdhte ROdye POSEi OBpe
rendi tion style nodul e e respective start-point |evels of the anplitude

10 vecd or sp@{hd Ao E MPinp cHtth thoPRaRHRNI §0 £RPPHHLPL6n aRdnatAd PeitRlLe
| evel of the pitch vector of the harnonic conponent in the body-portion

rendi tion médhBe Motk edbeyeminbacadydbesatseas byhtheengéhetigsal pEOCEne
performed for the preceding (e.g., attack-portion) rendition style nodul e,
15 as t he mespectontcentbngeomdnt eval stindé tHrelwprtiote veotdtdorof stiyde
har noni ¢ and nonhar noni ¢ conponents and end- poi nt
i module.
The respective start-point 1levels of the amplitude
10 vectors of the harmonic and nonharmonic components and
start-point level of the pitch vector of the harmonic
component in the body-portion rendition style module have
already been set, by the rehearsal process performed for
the preceding (e.g., attack-portion) rendition style module,
15 as the respective end-point levels of the amplitude vectors
of the harmonic and nonharmonic components and end-point
level of the pitch vector of the harmonic component in the
preceding (e.g., attack-portion) rendition style module.
Therefore, at next step S5b, the respective end-point
20 levels of the amplitude vectors of the harmonic and
nonharmonic components and end-point lewvel of the pitch
vector of the harmonic component in the body-portion
rendition style module are set as start-point levels of the
amplitude vectors of the harmonic and nonharmonic components
25 and start-point level of the pitch vector of the harmonic
component in a rendition style module designated by a next

rendition style event {future event).

Details of such level determining operations may be



| evel of the pitch vector of the harnonic conponent in the preceding
(e.g., attack-portion) rendition style nodule. Therefore, at next step S5h,
the respective end-point 20 levels of the anplitude vectors &fSER2005
harnoni ¢ and nonharnoni ¢ conponents and end-point |evel of the pitch
vector of the harnonic conmponent in the body-portion rendition style
nodul e are set as start-point levels of the anplitude vectors of the

har noni ¢ and nonhar noni c conmponents 25 GAd-start-point level of the pitch
vector of the harnDnlc conponent in a rendition style nodul e desi gnated by

a next renditjo Ie even ure tails of such ]eve

det er mi ni i opey t| s Jr?hysk}b % % gogtrhé §%garn}ann % #5 de¥Etibea
substanti h sa r d rel
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rendition style table. Then, a velocity value, volunme setting value, etc.

are adgled {gosifLoRbtarneg and- poi ok) | erelridpt a16 p bhersby walyvwateien 10
actual end-point I|evel of the harnonic conponent' s anplitude vector HA of
t he body- pesddDriéenditilen mddthle npdtteinang tichethdusucakat!l ateatil bcionl
end-point level is set as an anplitude |evel (value) at the start point
(posi tion gtylef isHobbha{e¢doffdeany. tié) memdiisidrar sowile d@Eiplonent ' Then,
anplitude 15 vector of the rendition style nodule pertaining to the next
fendi tion &typdogisyt vEius | avPjumgatsetitddicayatecof atife are added to

the obtained end-point level data to thereby calculate an
10 actual end-point level of the harmonic component’ s amplitude
vector HA of the body-portion rendition style module, and
the thus-calculated actual end-peint level 1is set as an
amplitude level {(value) ét the start point (position "0" of
HA in (a} of Fig. 11) of the harmonic component’ s amplitude
15 vector of the rendition style modulerpertaining to the next
rendition style event. Similarly, data indicative of the
value at the end point of the harmonic component’ s pitch
vector HP (position "1" of HP in (c¢) of Fig. 10) of the
body-portion rendition style module pertaining to the
20 current rendition style event is obtained from the
rendition style table. Then, a control value is added to
the obtained end-point pitch value data to thereby
calculate an actual end-point pitch walue of the harmonic
component’ s pitch vector HP of the body-portion readition
25 style module, and the thus-calculated actual end-point pitch
value is set as a pitch value at the start point (position
"0" of HP in (a) of Fig. 1ll1l) of the harmonic component’ s

pitch vector of the body-portion rendition style module



value at the end point of the harnonic conponent' s pitch vector HP
(position "1" of HP in (c) of Fig. 10) of the body-portion rendition style
nmodul e pertaining to the 20 current rendition style event is SOSEPRMSIrom
the rendition style table. Then, a control value is added to the obtained
end-point pitch value data to thereby cal cul ate an actual end-point pitch
val ue of the harnonic conponent' s pitch vector HP of the body-portion
rendition 25 style nodule, and the thas78alcul ated actual end-point pitch
value is set as a pitch value at the start point (position "0" of HP in
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E)ggjyoport i*on ren?jutc‘% oﬁost yrg)nﬁg SB%%;%%IEP ig%%é: e\?gﬁttope?t al n?ng to the
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end point of t noni ¢ conponent’ s anplitude vector NHA p03|t|on
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pertaining to the current rendition st event is obtained fromthe

rendi tion (gaodicidmble." Then, NaavelQCi {y) vajfieFival ume)sebti nenyalpeay et c.
are added to the obtained start-point |level data to thereby cal cul ate an

act uals enggidiidn | @eeldidfidohestgnbardddmi e 1 pexargionialy ' to abipéi talderaeet or
NHA of the body-portion rendition style nodule, and the thus-cal cul ated
act ual endrenghitnton eselrles eveintasi@anobtplinedde toav ethd vakod)litdbnt hetyseart
point (position "0" of NHA in (b) of Fig. 11) of the
table. Then, a velocity wvalue, volume setting wvalue, etc.
. are added to the obtained start-point level data to thereby
calculate an actual end-point level of the nonharmonic
10 component’ s amplitude wvector NHA of the body-portion
rendition style module, and the thus-calculated actual end-
point level is set as an amplitude level (value) at the
start point (position "0" of NHA in (b} of Fig. 11) of the
nonharmonic component’ s amplitude wvector of the rendition
15 style module pertaining to the next rendition style
event.
¢Joint-portion Module)>
{ Fig. 9C is a flow chart showing an exemplary step
sequence of the rehearsal process when the current event
20 designates a rendition style module of a Joint portion
("Joint Module Rehearsal Process"}.

At step Slc, each rendition style event to be
currently processed (current event) {(events EV4 and EVS in
the illustrated example of Fig. 8) is sent to the rendition

25 style synthesis section 23, and the vector IDs, trains of
representative sample point numbers (Shape) and other

parameters corresponding to the rendition style ID

designating a particular Jjoint-portion rendition style



nonhar moni ¢ conponent’' s anplitude vector of the rendition 15 style nodul e
pertaining to the next rendition style event. <Joint-portion Mdule> Fig.
9C is a flow chart showing an exenplary step sequence of the26SEPI03
process when the current event 20 designates a rendition style nodule of a
joint portion ("Joint Mddul e Rehearsal Process"). At step Slc, each
rendition style event to be currently processed (current event) (events
EV4 and EV5 in the illustrated exanpte7df-Fig. 8) is sent to the rendition
25 style synthesis section 23, and the vector IDs, trains of

tati I L Qt b S d oth
corr ospondt ey 1 e Rl iiE'st Re FeRCaRaffn ity athaN | Ebparabove-
j oi nt - t] hti 26 2 r .
| hoar oa TSR AhELEL e " gie Chibte Thy TR T AR 00 R ppEe
diti ' ti : d: d
i ven 1o (ST eHEE B BSOS O e B B 2 hd B

section 2Z;ARLEr AbNehedl p@FEdshEnPE paBkesec £t 58] dal Mne SRS bevel s
and tinme values, in the manner to bée described below. Note that those of

the paranpigss bAY pard resdyideenzadidisirad n¥s changaguesi Hhrdméters

rehearsal process for the preceding rendition style are 10 used here as
t hey are. (Aforstepl SHates) nesuchendst i bewslyl eammVentimer fallues, eyant the
obt ai ned by advance readout is sent to the rendition style synthesis
section 23naramer t Heo véet odesbribedal bslow. Note that those of the
parameters having already been adjusted or changed during
the rehearsal process for the preceding rendition style are
10 used here as they are.

At step S2c, a next rendition style event or future
event obtained by advance readout is sent to the rendition
style synthesis section 23, and the vector 1IDs, trains of
representative sample point numbers (Shape} and other

15 parameters corresponding to the rendition style ID are read
out and given to the performance part section 22, on the
basis of which the part section 22 determines or adjusts
parameters (control data), such as levels and time values,
in the manner to be described. The  joint-portion

20 designating rendition style event is followed by a
rendition style event designating a second body portion
({e.g., event EV6 in the example of Fig. 8).

At steps S3c and S5¢ of Fig. 9C, predetermined time
and level data for the rendition style module pertaining to

25 the current rendition style event are determined or
adjusted on the basis of the thus-obtained wvarious data of

the current and next rendition style events. At step S4c,

the rehearsal ©process instructs the rendition style




representative sanpl e point nunbers (Shape) and other 15 paraneters
corresponding to the rendition style ID are read out and given to the
performance part section 22, on the basis of which the part 268EP0032
determ nes or adjusts paraneters (control data), such as levels and tine
values, in the manner to be described. The joint-portion 20 designating
rendition style event is followed by a rendition style event designating a
second body portion (e. g., event EV6 i" the exanple of Fig. 8). At steps
S3c and S5c of Fig. 9C, predetermned tine and |level data for the

diti | | I gi . 25 .t digi tyl t
e dot or i FEHE SR L0 Tl o on 2Pn e badre tar thc T ERL b aidtroa thsr | doEnBATS
f th nexd digt . S4 t
Cehoarsal BTaRten Ui e pevla, SREREARL e o thudda Thgpctne,  Brrent

synthesi s sgedi Pflor3 diQ1ieNi dy&h €. synthesis of the joint- portion rendition
style nodule pertaining to the current rendition style event. Basically,

in the rehearsabapiesesy, the nesPeclené@rsaist gkbepeknNt tRMElSehetbeve
anpl itude vectors of the harnmonic and nonharnoni c conponents and

start-9oi nétaevepodhtt hevepist @f atd osmpiittiee heegBbre oI MhakRohhe
joint-portion rendition style nodule are adjusted to nmatch the end-point
| evel s of amd cornlespomoicg cengiarentod tadrel pseaedi-pe inady 1&0epor bEonthe
rendition style nodule (e.g., EV3 in the exanple of Fig. 8), and the
respect i vepibeh pveatorewd] sthf hawemonhp| comgengatt dns tdfe t jeimbr poniéoand
nonhar noni ¢ conponents and end--point |evel of the pitch vector of the
har noni ¢ rendition style module are adjusted to match the end-point
levels of the corresponding vectors of the preceding body-
10 portion rendition style module (e.g., EV3 in the example of
Fig. 8), and the respective end-point levels of the
amplitude vectors of the harmonic and nonharmonic components
and end-point level of the pitch vector of the harmonic
component in the joint-portion rendition style module are
15 adjusted to match start-point levels of the corresponding
vectors of a succeeding body-portion rendition style module
(e.g., EV6é in the example of Fig. B8).
Note that the respective start-point lewvels of the
amplitude vectors of the harmonic and nonharmonic components
20 and start-point level of the pitch wvector of the harmonic
component in the joint-portion rendition style module have
already been determined by the rehearsal process performed
for the preceding rendition style event (step 55b in Fig.'
9B), and hence these start-point levels are used here.
25 Accordingly, the operaticon of at step S3c is performed,
using the rehearsal results of the next body-portion

rendition style module acquired at step S2c above, in such

a manner that the respective end-point 1levels of the



conponent in the joint-portion rendition style nodule are 15 adjusted to
mat ch start-point |evels of the corresponding vectors of a succeedin%
body-portion rendition style module (e.g., EV6 in the exanpl S6SERIYS g) .
Note that the respective start-point levels of the anplitude vectors of

t he harnoni ¢ and nonharnoni ¢ conponents 20 and start-point |evel of the
pi.tch vector of the harnonic conponent in the joint-portion rendition style
nmodul e have already been determ ned by %he rehearsal process perforned

for the preceding rendition style event (step S5b in Fig. 9B), and hence

these sta_rﬁgg%gaage¥gb%oegeo§s%ﬂehg?%mo%ﬁ]d‘\% Clia}ﬁ{grﬁlgf% ggg&.s&hgﬂt%f at

step S3c is ornmed, using the rehearsal results o

pody- port | e Attt Vigvapdelee atdiupiednalysahr 568 3 Cnatlonlieh @

manner that the respective end-point |evels the 26

anpl i tude yespenenel itdethar Myl Sk POANAL-ERAH ¢ 1GAPEEFILS mAfle are
start-point level of the pitch vector of the harnonic conponent 1n the

joint-portien readi tbepesphpha nadihe ahe safarito mardtespongeldt hothethe
start-point |evels of the 5 corresponding vectors of the succeeding
rendi t$ on s¢yrespondihg. Taetopsradfontiné sswpcs&ddinay ben@etionnedtiylea
simlar manner to step S3a of Fig. 9A and hence will not be descried in
detai|l hermeodgltart tThmesoperafidonoiof - ptepi GBc emdiyt iten peyFormedulin &0
are set in substantially the sane manner as described above in relation to
(a) of Fi gs.l‘&{:!-aﬂaﬁ’é‘lnﬁel’t hkot SkePstadp 6f Himk. n8Rt anvbnhengee widock enof
event, (event EV5 in the exanple of Fig. 8) is obtained to know the actual
t one- be descried in detail here.
Start times of the joint-portion rendition style module
10 are set in substantially the same manner as described above
in relation to (a) of Fig. 11. Namely, the time stamp of
the next event, 1i.e. note-on event, {event EV5 in' the
example of Fig. 8) 1is obtained to know the actual tone-
generation start point ("noteOnTime" in the example of (a)
i5 of Fig. 11), and the difference between the actual tone-
generation start point and the start time represented by
the parameter "preTimeH" ("noteOnTime" - "preTimeH") is set
as the start time of the harmonic component of the joint-
portion rendition style module. Start time of the
20 nonharmonic component of the joint-portion rendition style
module is also determined in substantially the same manner
as described above in relation to (b) of Fig. 11. These
start times may be determined during the rehearsal
operation of step Slc.
25 End times of the joint-portion rendition style module
are also set in substantially the same manner as described

above in relation to (a) of Fig. 11. Namely, because the

parameter "postTimeH", defining an end time of the harmonic



generation start point ("noteOnTinme" in the exanple of (a) 15 of Fig. 11),
and the difference between the actual tone- generation start point and the
start time represented by the paraneter "preTi meH' ("noteOnTi2SER 2005
"preTimeH') is set as the start tinme of the harnonic conponent of the
joint- portion rendition style nodule. Start tinme of the 20 nonharnonic
conponent of the joint-portion rendition style nodule is al so determ ned
i'n substantially the sane nmanner as de%éribed above in relation to (b) of
Fig. 11. These start tines nmay be determ ned during the rehearsal

ti f st Sic. 25 End ti [ he | oi nt - ' i ti I
ﬁSSLf‘le' A FEmpRRERL: CFROSARAE AN F ol Ty THE RAe HREARER o8 LURY | RS Wibve
' ti t f_Fig, 1Ll Nanel b th " TigreH",
32; ning &F° 2 SrrResphPh Yandonre oo SaBBSopor v RA TR PEVE Ll |
i ni i e comdrent " 3p
por i on ( GuEniCEUEETS one Wandle 1€ Fig v HEF ISR BRE l,

time of tfie PRL M G dAPORERboREN N o £ Oithle PPELALN ports dr, T Re SREGH | €d

by the paranmeter "postTinmeH 1S added to the ©occurrénce time "noteOnTi ne

of theg ingddagiisQidd B tikAR HE¥ERELEYS FPobheimxaND| £sofadddd 8o albthe
resulting sum"noteOnTine + postTinmeH' is determned as the end tinme of

t he har moricewemanentiak t hgotadatriper t bon ttendiihi 06hd0 i€ mpodtdion
Thus, at step S5c, the end tine of the harnonic conponent in the
j oi nt - por t(leventendVbi ain Stthiee exvadple hsf/i Bdggbeet) detamdm viee estiiding
rehearsal process is set as a start tine of the harnonic conponent in a
{ne\xt sum "noteOnTime + postTimeH" is determined as the end time
of the harmonic component of the joint-portion rendition
10 style module. Thus, at step S55c¢, the end time of the
harmonic component in the joint-portion rendition style
module having been determined by the rehearsal process is
set as a start time of the harmonic component 1in a next
body-portion rendition style module. Similarly, the
15 rehearsal process is performed using a parameter
"postTimeNH", denoted in (b} of Fig. 11 and defining an end
time of the nonharmonic component, so that the end time of
the nonharmonic component in the Jjoint-portion rendition
style module is determined and set as a start time of the
20 nonharmonic component in the next body-portion rendition
style module.
{Release (Finish) Module)>
Fig. 9D is a flow chart showing an exemplary step
sequence of the rehearsal process when the current event
25 designates a rendition style module of a release (finish)
portion ("Release Module Rehearsal Process").

At step S1ld, each rendition style event to be

currently processed (current event) (events EV7 and EV8 in



body-portion rendition style nodule. Simlarly, the 15 rehearsal process is
performed using a paraneter "postTinmeNH', denoted in (b) of Fig. 11 and
defining an end tine of the nonharnonic conponent, so that tRéSERR2GNSe of
t he nonharnonic conponent in the joint-portion rendition style nodule is
determ ned and set as a start tine of the 20 nonharnoni c conponent in the
next body-portion rendition style nodule. <Release (Finish) Mdule> Fig.
9D is a flow chart showi ng an exenpl ary78tep sequence of the rehearsal
process when the current event 25 designates a rendition style nodule of a

rel ease (f,inis| ortio "Rel ease ul e Rehearsal  Process"). . Ste

Sid, eachﬁn§1r¥%?#?235$€ %§%ﬁ?f?oogggd né;u*? i?%EeEge% Fb&ﬁiﬁ&t%ﬂﬁnt)
(events d | P 5 5,75 he . | | e anple.of Fig. 8)
is sent to Phe% rée:‘%/‘g'f{“?%%g ?Eﬁté%%yn%%ésflgtdsgtc%éf oﬁ %%,%E:andﬁgf(hgg\ygéf‘(?r ?%s,
trains of LAt e pai nunie ha o]

par anetersretr:p%ﬁ espor%it‘}n% t%érﬁﬁjé‘?rggg?htonqg?@%eng ﬁ%@?gnatta?% aother
parti cul arpArlrRASA-POr o espdidi) Sty € tARdUl SR Eri6AT O¥ty18S 1p
rehearsal data, fromthe above- nentioned rendition style table by the
rendi tsi on @dstilghatsiy hesi pageaidudar? 3 rellta ddpprtgash OWedEhenssal s pia are
then given to the performance part section 22, on the basis 10 of which the
part sect imapdul2 daker nt#®d @utqdj H8t Srelpedipd®l erda 2 ONFirom deha) ,abeed- as

| evels and tine values, in the manner to be descri bed bel ow. Note that
t hose of mend iparegdretrarslitEivomg sdlylsadytdislen dady usthed oremshianiged style

! synthesis section 23. The thus read-out rehearsal data are

then given to the berformance part section 22, on the basis

10 of which the part section 22 determines or adjusts

parameters (control data), such as levels and time wvalues,

in the manner to be described below. Note that those of

the parameters having already been adjusted or changed

during the rehearsal process for the preceding rendition

15 style event are used here as they are. Normally, at <this

stage, all data necessary for the current rendition style

event have already been obtained by the rehearsal process

performed for the previous rendition style events, and
thus, in practice, this step S51d may be dispensed with.

20 For reference purposes, section (c) of Fig. 11 shows

examples of the vectors of the harmonic component in the

release-portion rendition style module, and section (d) of

Fig. 11 shows examples of fthe vectors of the nonharmonic

component in the release-portion rendition style module.

25 Reference characters "HA", "HP", "HT", "NHA", "NHT", etc.

have the same meanings as explained earlier in relation to

Fig. 10. In (c) of Fig. 11, of parameters defining a

start time of the harmonic component, "fadeTimeF" is a



during the rehearsal process for the preceding rendition 15 style event are
used here as they are. Normally, at this stage, all data necessary for the
current rendition style event have already been obtained by 2ASEFeHWSr sal
process performed for the previous rendition style events, and thus, in
practice, this step Sld may be di spensed with. 20 For reference purposes,
section (c) of Fig. 11 shows exanples of the vectors of the harnonic
conponent in the release-portion renditféonr style nodule, and section (d)
of Fig. 11 shows exanples of the vectors of the nonharnonic conponent in
the release-portion rendition style nodule. 25 Reference characters "HA",
hp O pirBab Rk SR, RBREt EyPRo® af Sa RO HRo AR Ay B B HREM RSP | er
inrelation t | 10, _J 0 1g. .11 .of _paraneters. defining. start
time of the h‘g’?aﬁgin?‘égco‘ﬁr%“éﬁfeé’?‘?‘ %%g'ég‘u‘ﬁe £ S Plagdding | fendi fion

par anet er £ f ¥ ' - t | b mqgg L.Ling
wavef orm s%gfreér:]t g?g%ﬁe%ﬁ;&gégfﬁe&i% q‘:;?lggﬁéﬁgt ;!/?@n%{)léu?% an a??ieéa%%g
wavef orm SESEE nOfrddifs ¢ £1£a8%y 10T hb@1kendidd ory 1%&12&%%% agd

"preBl ockTinmeF" is a 5 paraneter specifies a tine difference between the

end tigre pdridhetEfospelada ety Nesne WERT LR B GEh | FReOfer HEKE
event, i.e. note-off event, (event EV8 in the exanple of Fig. 8). Start

time of thef hah®nceossnpadentsyRthbeisr edmBsSanpasdd@Préstdi thine Sbl ea
nodul e is determ ned on the 10 basis of the occurrence tine of the.
not e- of f evext eveoteOif.B nuiot@aotfyevient”, ndiea@ftTi ENS - 1i0f athel evedmple
preBl ockTinmeF). Start time of the nonharnonic conponent in the

tel ease- povfi BAdrendl ¢ i ot etimdulaf | theeharmondd byomponent in the

release-portion rendition style module is determined on the

10 basis of the occurrence time of the. note-off event

"noteOffTime", namely, by "noteOffTime - (fadeTimeF +

preBlockTimeF). Start time of the nonharmonic component in

the release-portion rendition style module is determined by

"noteOffTime - preTimeNH. These start times have already

15 been determined by the rehearsal process performed for the

preceding body-portion rendition style module (steps S2b and

S3b of Fig. 9B), and thus the already-determined start
times can be used here.

The respective start-point levels of the amplitude

20 vectors of the harmonic and nonharmonic components and

start-point 1level of the pitch vector of the harmonic

component in the release-portion rendition style module are

adjusted to match the end-point levels of the corresponding

vectors of the preceding body-portion rendition style module

25 {e.g., EV6 in the example of Fig. 8). These levels too

have already been determined by the rehearsal process

performed for the preceding body-portion rendition style

module (step S35b of Fig. 9B), and thus the already-



"noteOfTime - preTinmeNH These start tinmes have already 15 been determ ned
by the rehearsal process perforned for the preceding body-portion
rendition style nodule (steps S2b and S3b of Fig. 9B), and tBaSEM2005

al ready-determ ned start tinmes can be used here. The respective
start-point |levels of the anplitude 20 vectors of the harnonic and

nonhar noni ¢ conponents and start-point |evel of the pitch vector of the
harmoni ¢ conponent in the rel ease-porti7dn-rendition style nodule are
adjusted to match the end-point |evels of the corresponding vectors of the

precedi ng body-portion rendition style npdule 25 (e.g.. EV6 in the exanple
of Fig. S)Qeﬁ%%@%n?évgpge{i 0 c%vgeall}%e yHBE‘én det ernmi ned by the rehearsal

(stop Ssb of Fiumteny: hagafixas T erbednbel 8RshTTgas. Bpitdading Frba”
| ovel's canpe UssdDeLeer NOYELY ¢ bRSAUSS he Jaherroal ( OREr A OBosiepgasary

for t he tone- generatl on- rmnating re Ins I on ave

been conpl gi&sh HYnaQW: r i%@édo%r &N Pngf r%%%%x%’ja?hie&?%'%ﬁ%ﬁsary
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in practice. At step $S4d, the ehearsal” process 1 nstructs I on

styl e syntdesksepsenld ofs 28nh@ckRishirdt 81 sYpLhesiseof the tekpasfrdor£han
rendition style nodule pertaining to the current rendition style event. 10

Not e that féie®pesnt ipddeedfs SiARSrozas SBe anénma icihowkyile Fs@sthAiko 9C

may be perforned during actual rendition style synthesis by the rendition

style syntdmsisonserli do 23pitablter skhamhdsihisngofhethehess seds P+ psetsohy

Ehe rendition style module pertaining to the current rendition
style event.

10 Note that the operations of steps S5a, 85b and S5c¢
shown in Figs. 9A to 9C may be performed during actual
rendition style synthesis by the rendition style synthesis
section 23, rather than during the rehearsal process by the
performance part section 22.

15 (4) Rendition Style Synthesis Section 23:

In Fig. 5, the rendition style synthesis section 23
performs the predetermined rendition style synthesis process
on the basis of the time-stamped rendition style event
received from the performénce part section 22 and data

20 indicative of the results of the rehearsal process. In the
rendition style synthesis process, the rendition style
synthesis section 23 interprets and processes the rendition
style ID and parameters or control data of the rendition
style event, on the basis of which the synthesis section

25 23 reads out the individual vector 1IDs, representative
pcint number +trains and various parameters from the

rendition style table. Then, the synthesis section 23

modifies, changes or processes the thus read-out data and



performance part section 22. 15 (4) Rendition Style Synthesis Section 23:
In Fig. 5, the rendition style synthesis section 23 perforns the
predeterm ned rendition style synthesis process on the basis26SEMh05
time-stanped rendition style event received fromthe performance part
section 22 and data 20 indicative of the results of the rehearsal process.
In the rendition style synthesis process, the rendition style synthesis
section 23 interprets and processes the78erdition style ID and paraneters
or control data of the rendition style event, on the basis of which the
synt hesis section 25 23 reads out the individual vector |IDs,_ representative
poi nt nunbRITRPEFRESand vEPFERET par Bt eT ¥ FRo3E neSerbhoft i dh R3FELESD €.
Then, the t hesi s secfion 2 difies, ch es or _processes the thus
fead-out  dIEKSRG DeOSER=S00E) FBE MrahRtelbe FuPPREPSSRRBCLYR rRATTE
section 23 ket kes acket of) the vectqr | represent ative point
nunber tral ns,egar%fr(%ggsﬁar‘gar’rg éeré p% %megﬁast'hg pca'r g)gn%ger%gle (Pcaoﬂw%?e’a ta),

such as U1 (5,200 BUELY. S et s heaS1LGRTEL SR RiEERR BN %ne

outputs th acket as trne-seri stream dat a.

33la, 331breR3dfsal: prddddSinalng tbtpadeat Wi Cgah%tsygghm%i%ﬂogi

performs the rendition style synthesis process. Further, in Fig. 6,
330 represgftSamn QAHUt PIHCesy.ses) i emald feLoarEPWIINg Bheppackeigd

streamdata, in which small blocks 330a, 330b, 330c, ... illustrate out put
timng of .the irdistixhted Himeidrg data.wi bih Watef ospnBheishesi seSecbhon234:
,If performs the rendition style synthesis process. Further,
in Fig. 6, block 330 represents an output process secticn

10 for outputting the packeted stream data, in which small
blocks 330a, 330b, 330c, ... illustrate output timing of

the individual stream data.
(5) Waveform Synthesis Section 24:

In Fig. 5, the waveform synthesis section 24 receives,

15 from the renditionm style synthesis section 23, the packeted
stream data including the wvector IDs, representative point

number trains, etc., reads out waveform template data and

the like from the code book of the waveform database in
accordance with the vector IDs ahead of the current time

20 by the above-mentioned prefetch time . creates envelope
waveform shapes of the amplitude and pitch vectors on the

basis of the representative point number trains, parameters,

etc. ahead of the current time by the above-mentioned

output latency period . and then produces harmonic and
25 nonharmonic components’ waveforms of the rendition style
waveform on the basis of the envelope waveform shapes and

the like. After that, the synthesis section 24 pastes the

harmonic and nonharmonic components’ waveforms of the



In Fig. 5, the waveform synthesis section 24 receives, 15 fromthe
rendition style synthesis section 23, the packeted stream data including
the vector IDs, representative point number trains, etc., redfiSERNA005
waveform tenpl ate data and the like fromthe code book of the waveform

dat abase in accordance with the vector |IDs ahead of the current tine 20 by
t he above-nentioned prefetch tinme , creates envel ope waveform shapes of
the anplitude and pitch vectors on the 78asis of the representative point
nunber trains, paranmeters, etc_ ahead of the current tinme by the

bove- ment j t put .| at i od d th har oni ¢_and 25
onhar moni T REhG N E YL BaV BN G i 8 he=PRRETTORER FEe \BRAK TH 9 Bt B
basis of t f h d..the like After that, th

ynt hesi s TS AR RS IEE ReRPEo i ori S ot tRomatint Eoen

waver or s gfq e, @fy SERAA. J%, o4 enditdan Siulecuanel or ghto predeter pyned
GE%’I tlﬁegé n ﬁen

tinp positlons N~ “accordance W their respgctlve ata.a
addi tivel ygaypHdepides tResgi V¥Rt Witp d OwklbESRLE! Y Ea¥Bt haShZEadction
rendition style waveform Each reproduction 5 tinme (i.e., current tinme)

data estabtimdiedihere kbargenen tithe ¥ ha €RSYsPABYEENEACHERR AR apd dsedof Or
real -time display of a changing reproduced position (tinme). In Fig. 6,

bl ocks 34ltheé342asg4Player | bbusivat 2d i ahdgused deda reaaf-atigl fdosplhe
code book of the waveform database. Note 10 that to allow the synthesis
section 2%40f 0 ar chlamgieryli tregrodicodd wesdftdrom dqtame} t he Masi Eigl t&e
above-nenti oned waveformtenpl ate data, envel ope waveform shapes of the
anpl it ude Wkrcks t chdvect 842, eBd3.as -not edldbeteateherteimiyg for data

prefetch from the code book of the waveform database. Note

10 that to allow *the synthesis section 24 to create rendition
style waveform data on the basis of the above-mentioned
waveform template data, envelope waveform shapes of the
amplitude and pitch vectors, etc. as noted above, there may
be employed, for example, a technigque commonly known as

15 "software tone generator". The rendition style waveform
data created by the synthesis section 24 are given to an
output buffer that is provided within the waveform output
section 108 of Fig. 1. Then, the renditicn style waveform
data thus stored in the output buffer are read out at a

20 predetermined sampling frequency and audibly sounded via the
sound system 108A of Fig. 1.

Whereas the embodiment has been described above as
performing the data readout of each current rendition style
event and advance data readout of a corresponding future

25 rendition style event every predetermined time period .
the present invention is not so limited: for example, the
data readout of each current rendition style event and

advance data readout of the corresponding future rendition



be enpl oyed, for exanple, a technique conmmonly known as 15 "software tone
generator”. The rendition style waveform data created by the synthesis
section 24 are given to an output buffer that is provided wi 26iSERZS
wavef orm out put section 108 of Fig. 1. Then, the rendition style waveform
data thus stored in the output buffer are read out at a 20 predeterm ned
sanpling frequency and audi bly sounded via the sound system 108A of Fig.
1. Wereas the enbodi nent has been descBPbed above as performing the data
readout of each current rendition style event and advance data readout of

di fut 25 diti t vl t . t I ned ti
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characterized in that en a given piece of performance event |

at a givep LigBnPaiiMe | poliftba PreseveedpidcasseadanceadbbPadnthe pigces
of performance event information supplied in accordance with the order of

tine, mnotiiy Pliekof ofpepboEbRmnafcevestendf OinBétmatich atAthbgDidde O
nore events followng the given piece of perfornmance event information 1is
obt ai ned iaccuuaroee of watpr edibeer minded ordfgi nedmé j neandthesi t pdrcef tde
ot her piece of performance event information and then control data
corr espondderfamnance r evieinti anfotrypiagigpodred adesi grat ene bgr atmokeastveomtes of
the given piece of perfornmance event information and the ot her
. following the given piece of performance event information
is obtained in advance of a predetermined original time
10 pesition of the other piece of performance event
information and then control data corresponding to a
rendition style module designated by at least one of the
given piece of performance event information and the other
piece of performance event information obtained in advance
15 are generated on the basis of the given piece and the
other piece of performance event information. This
inventive arrangement permits c¢reation of control data
taking into consideration relationships between rendition
style modules based on successive pieces of performance
20 event information. For example, the present invention thus
arranged can apply appropriate processing to the control
data such that rendition style waveforms designated by
rendition style modules based on successive pieces of

performance event information can be interconnected

25 smoothly.



pi ece of performance event information obtained in advance 15 are generated
on the basis of the given piece and the other piece of performnce event
information. This inventive arrangenent pernits creation of @6%EFR200§at a
taking into consideration rel ationships between rendition style nodul es
based on successive pieces of performance 20 event information. For
exanpl e, the present invention thus arranged can apply appropriate
processing to the control data such that rendition style waveforns
designated by rendition style nodul es based on successive pieces of
performance event information can be interconnected 25 snoothly. 26 SEP
2005 81 CLAIMS 1. A waveform production nethod conprising: a step of

suppl ying, in accordance with order &fLAIMS, a plurality of 5 rendition
style event data designating rendition style nodules; a step of, when given
rendition style event data at a given tine point is to be processed in

accordancq, wi Amw@fo%p?%dﬁéﬁ&{ﬂem%ﬁrhrﬁgﬂ e event data supplied by

said step of supplying In accordance w rder of tine, obtaining
ot her renditi onasttgp efesgrplyiiag,air etairddnte with ardefrwsfetimeend pluddity of

following the given rendition style event data, in advance of a

pr edet 8r nFFRA LT} §tyl e eientdata slssignasimearenditdon shide mediglesi on styl e event

data; a step of ' re ngdi.ng,to .a rendition style
nodul e desi gnataegf%e/g)gﬁbﬁ%%g orLie)éno ﬁtbﬁe&g{evee‘ﬁ’?‘?ér%?%8$1¥F9l E‘Pé’ﬁ]_i‘t Yat a
and the o berproeesidd fnastordaney evith dhé plakilalyNeOrdrtifidnadityR Byerdliistast ep
of 15 obtaining, on the basis of the given rendition style gvent data and

the ot her supPBHedt byreaid stepeoksupplyiag imaceostangeoity thhesiderngf tiome,t he
basis of E)BFaiﬁPnngt rO?i‘lEld FeRaity esft)?lremegglgta data related to one or more events,
10 following the given rendition style event data, in advance of a predetermined
original time position of the other rendition style event data;

a step of generating control data corresponding to a rendition style
module designated by at least one of the given rendition style event data and
the other rendition style event data obtained in advance by said step of

15 obtaining, on the basis of the given rendition style event data and the other
rendition style event data; and

a step of synthesizing, on the basis of the control data, waveform data
corresponding to the rendition style module designated by said given rendition
style event data at said given time point, said rendition style module including

20 data constituting contents of the rendition style event corresponding thereto,

and data defining a time position of the corresponding rendition style event.

2. A waveform production method as claimed in claim 1 wherein said step of
generating control data processes the control data corresponding to the
25 rendition style module designated by at least one of the given rendition style
event data and the other rendition style event data obtained in advance, on the

basis of the given rendition style event data and the other rendition style event
data.




corresponding to the rendition style nodul e designated by said given
rendition style event data at said given tinme point, said rendition style
modul e including 20 data constituting contents of the renditi @fSER2IMSevent
corresponding thereto, and data defining a tinme position of the
corresponding rendition style event. 2. A waveform production nmethod as
claimed in claiml wherein said step of generating control data processes
the control data corresponding to the 2%2rendition style nodul e desi gnated
by at |east one of the given rendition style event data and the other
rendition style event data obtained in advance, on the basis of the given
rendition style event data and the other rendition style event data. 26
SEP 2005 82 3. A conputer program containing a group of instructions for

causing a, conputer to execute the waveform prodycti on method as clained in
T a3 OO R U ORI EORtRER G 2 JESBHEBPNS: 195, CAHENE & o1

suppl yi ng,cohg:ni’t%i:% @ﬁ@&ﬁe%ﬁ%&?%ﬁfﬂl rotdth?i*onamgh’ch?Lé Lhaifed 15989%'106} :
styl e event data designating renditi styl e nodul es; "neans for, en given
renditionXstyle event data at a given tinme point is 10 to be processed in
accordance with the plurality of rendition style event data supplied by
sai d méans for supplying in accordance with the order of tinme, obtaining

Phe: gi ven ¥ endhoPareBr BRIAARA AEARHL: daoBRSuRE, "o b et ermined
original time pasdanisofdrdupplim, 1AradcopdinideoWiti Br@eLBe Hmeah Ep'luﬁ-ﬁ%jtgr@ms
no e

for generating control data corresponding to a rendition style
desi gnat edendition stylseventedath designatingrenditionistylesngdelesyent data and the

th diti tyl t dat bt aj.ned.in ad ce b ai d nmeans for
obtai ni ng, on t MEASIPE hen GIvey) rwiifigRaryle sYenf grtr el avaramenpint e

other jor engide ProcebdP i hebdrdddic@ witiGhe plurality of rendition style event data

supplied by said means for supplying in accordance with the order of time,

obtaining other rendition style event data related to one or more events,
following the given rendition style event data, in advance of a predetermined
original time position of the other rendition style event data;

15 means for generating control data corresponding to a rendition style
module designated by at least one of the given rendition style event data and
the other rendition style event data obtained in advance by said means for
obtaining, on the basis of the given rendition style event data and the other
rendition style event data; and

20 means for synthesizing, on the basis of the control data, waveform data
corresponding to the rendition style module designated by said given rendition
style event data at said given time point, said rendition style module including
data constituting contents of the rendition style event corresponding thereto,
and data defining a time position of the corresponding rendition style event.

25
5. A waveform production method comprising:

a step of sequentially designating rendition style modules, said

rendition style modules including elements of a harmonic component and a




20 means for synthesizing, on the basis of the control data, waveform data
corresponding to the rendition style nodul e designated by said given
rendition style event data at said given tine point, said red¢iSERBIGS y| e
nodul e including data constituting contents of the rendition style event
correspondi ng thereto, and data defining a tine position of the
corresponding rendition style event. 25 5. A waveform production nethod
conprising: a step of sequentially desigmating rendition style nodul es,
said rendition style nodules including elenents of a harnonic conponent
and a 26 SEP 2005 83 nonharnoni c conponent; a step of obtaining, for each
of said elenents of a harnonic conponent and a nonharnoni ¢ conponent,
trailing evemharmonimtdroponehtited to a characteristic of at |east a
trailing end portion of a_Rrecedin renditjon style 5 nodul e, and | eadi ng
end i nf or mat | on® StmPbabRIRNG HaF aclof erid-clsmants [of #harmoniscamporent
portion of S endi.tl yl ndul e; a. f _mody f.yi;n for
each of sgp gfgﬁents 0 ﬁg ﬁ%%ﬂﬁﬁrﬁﬁtoﬁ%gqgﬁtgh%nl a?ﬁg%QQwéﬁétdcgﬂpgnent,
a charact ehamicterigtic of at dasst Hnmilihgtdinl poeedidita p&@@’ediﬁ?cl%?@iﬂgn sgpidi ti on
style nodul es on the basis of the trailing end 10 information and | eadi ng
end i nPor Be4WE ¥ deadimgoynd dnformetion releditei agharagteriatis tafpatoleast a

t hesi zi NG ing to.th diti tyl dul e,
bt gnat ot B Re S RRA-COH 4 SHRRHAP bR B ol cor dance wi th
the characteri si sfep®fidddeyiRy, fotl AchidtRaf] el@thdidioi% hdrdnEnicRotRYSIGHM

production nethod as clainéd rn claim5 wherein each of the traliling end
i nf or mat i endandonkammenicerednpohentratdhanadtarbtidef abledseane afrtheqfrecdding

informati on,and | evel infaornation, 20 7..A conputer program containing a
group of F‘Hgt scqeedime ren %%i‘#@)’lea moaules onnEhe asri)s o) %\ﬁ- trailing eng

10 information and leading end information obtained by said step of obtaining;

and
a step of synthesizing a waveform corresponding to the rendition style
module, designated by said step of sequentially designating, in accordance with
the characteristic modified by said step of modifying.
15
6. A waveform production method as claimed in claim 5 wherein each of the
trailing end information and leading end information includes at least one of

time information and level information.

20 7. A computer program containing a group of instructions for causing a
computer to execute the waveform production method as claimed in claim 5 or
6.

8. A waveform production apparatus comprising:
25 means for sequentially designating rendition style modules, said
rendition style modules including elements of a harmonic component and a

nonharmonic component;

means for obtaining, for each of said elements of a harmonic component




conputer to execute the waveform production nmethod as clained in claim5 or
6. 8. A waveform production apparatus conprising: 25 neans for sequentially
designating rendition style nodules, said rendition style nodalS& 2005

i ncludi ng el enents of a harnoni c conponent and a nonharnoni c conponent;
means for obtaining, for each of said elenents of a harnonic conponent 26
SEP 2005 84 and a nonharnoni c conponent, trailing end information rel ated
to a characteristic of at least a traiBing end portion of a preceding
rendition style nodule and |eading end information related to a
characteristic of at |least a |eading end portion of a succeeding rendition
style nodule; 5 neans for nodifying, for each of said elenents of a

har moni ¢ a8dnporeerhameoricn semporomitc teilpgneend mfohmmasicmerietdted dab at

| east one pf the. precedi,ng and suycceedj ng rendition style nodules on the
basi s of fﬁ@ra{crt%ﬁl?tp%ﬁ agﬂﬁgsitrﬁ gﬁ’rﬁ{‘gcﬁ?daﬂgm%d?fr&; péﬁ‘ée‘illﬁgo‘iﬁ‘i‘ﬁlt"ﬂ% s§¥k€ai ned
by said meg@pulkOind qgﬁ&i‘n? BRd iﬂ?&ql@ti&?q'gf%\t&?rtgsg %*A?éétghgﬁc HGY Ralf 1
corresponding to the rendition style nodule, designated by said neans for
sequent i al¢adidgengrtritivg, of asacweddsneanditivhistyleanotatect eri stic nodified
by said nmeans for nodifying. 9. A waveform production nethod conprising: 15
a step’of suppl JieARs r ENimPAHy§Rg| oHetadnstfi 6aid relemeats oaf | mcharmenic

i nf or mat i %%i '%999‘,1 |t nd .par ter, i nformation
for contr gpﬂ ng e%l Eghgen [ tlﬁﬁg@%ﬂ?ﬁ@%‘%{#ﬁ%ﬁg ggé‘%@ge%ﬁt% Q\ﬁ%}ﬁe?ﬁeoqee_ fTion
styl e desipgecding and Sictediy semfitiondsthle nfddlles LAPHY baIPRI ¥hBSrdifing
| 'acking in necessary paraneter information, filling the 20 |acking
necessar y €pdr uermatippf andeleadingieand anforaudian wbteigedt hpdsaid peaaseforr to
t her eby squI.emant t.he rendition style designation information; and
obtairiing; and
10 means for synthesizing a waveform corresponding to the rendition style
module, designated by said means for sequentially designating, in accordance

with the characteristic modified by said means for modifying.

9. A waveform production method comprising;

15 a step of supplying rendition style designation information including
information designating a rendition style module and parameter information
for controlling the rendition style module;

a step of, when the rendition style designation information supplied by
said step of supplying is lacking in necessary parameter information, filling the

20 lacking necessary parameter information with a predetermined standard
parameter to thereby supplement the rendition style designation information;
and

a step of synthesizing waveform data corresponding to the rendition
style module designated on the basis of the rendition style designation

25 information including the rendition style designation information

supplemented with the predetermined standard parameter.

10. A computer program containing a group of instructions for causing a




e P

a step of synthesizing waveform data corresponding to the rendition style
nodul e designated on the basis of the rendition style designatiaon 25

i nformation including the rendition style designation infor magfSEP 2005
suppl emented with the predeterm ned standard paraneter. 10. A conputer
program contai ning a group of instructions for causing a 26 SEP 2005 85
conputer to execute the waveform production nethod as clainmed in claim?9.
11. A waveform producti on apparatus conpgsi si ng: neans for supplying
rendition style designation information including 5 information
designating a rendition style nodul e and paraneter information for
controlling the rendition style nodule; neans for, when the rendition style
desi gnat i sAMPter mexanute thp Wavefomy psad dctiemmethod aswgbainyechin claimheCki ng i n
necessary paraneter information, filling the |acking necessary paraneter
information with a predeterm ned 10 standard paraneter to thereby

suppl enmenty1t heanepeids DM & | ' ' tion; and nmeans for

synt hesi zi ng vvave?gérf%]hglar?a Cﬁ@?gﬁ?&%@@y?ﬂgﬁféﬁdi tion style nodule
desi gnated on theabados sopphagrenditiomstde desiglesiagnaifosmationf @ichedingn

i ncluding.the su planented rendi tion style designation 15 information. 12.
A wavePor h‘l‘%ﬂ'ﬁ@iﬁ’g’ﬁ RSigBAHBE ¢ sapdition,gtyle meduleand pasaineser, infarmationdance

Wi t h or dekqs0fodtt Sfin ot : JRNGe event i nf ormati on desi gnating
rendi tion %tycf e mggﬁgg;%gﬁgfl%ggﬂé%p OP' generating waveform data

correspondi ng tmeans dosli wihen theytetdifiof WrpleOdedifRa s liff Hmaki N Bupplied
performance event information, wherein when a waveform i ncl udi ng aP | east

attack an8Yb¥d¢ perns das supplyingbis lagking in measessaay dpataspetef infophationy

lies, . f t __inf tion, first. nodul t. dat
For des: ol BT REGPSYRe Part Ree o8 ERRHER Hith ok GRreeTET A e and

Secondo Metinda@y ephratinétdr [ tRARbYNFpPRntent the rendition style designation

information; and

means for synthesizing waveform data corresponding to the rendition
style module designated on the basis of the rendition style designation
information including the supplemented rendition style designation

15 information.

12. A waveform production method comprising:
a step of supplying, in accordance with order of time, pieces of
performance event information designating rendition style modules; and
20 a step of generating waveform data corresponding to a rendition style
module on the basis of given performance event information,
wherein when a waveform including at least attack and body portions is
to be synthesized, said step of supplying supplies, as the performance event
information, first module event data for designating a waveform of the attack
25  portion, note-on event data and second module event data for designating a
waveform of the body portion, and
wherein said step of generating initiates generation of the waveform of

the attack portion in response to said first module event data supplied before




wavef orm of the body portion, and wherein said step of generating initiates
generation of the waveformof the attack portion in response to said first
nodul e event data supplied before 26 SEP 2005 86 the note-on @6&EP HHSa,
and initiates generation of the waveform of the body portion in response
to said second nodul e event data supplied after the note-on event data. 5
13. A waveform production nethod as claimed in claim12 wherein when a
waveformincluding at |east body and reBgase portions is to be synthesized,
said step of supplying supplies, as the performance event information,
third nodule event data for designating a waveform of the rel ease portion
and note-off event data, follow ng said second nodul e event data for

desi gnat i niede-gavesentrdath, and inbleates Genpoationwf thedvahefoeim of thel botgp of

fige gp of
generating initiates generation of the waveform of the release portion in
response %8@8?&“??\?9 5&38&?59% I&in\é\l{?%ﬁ%ﬁtl aB‘BPS?‘@d atifs tﬁSt"é’—t%TP_F‘
event dat aveRf 483 havi ng generated the waveformof the body portion in
response to said second nodul e event data. 15 14. A conputer program
containing a group of instructions for causing a corrpugerzgolgxeg\ute tpe
wavef orm production jethod as clainmed in claim12 or  13. . wavef or m
produc?ijoﬂgap rERYREOEBLBFOSYHPN sagihpd %ﬂ@?@@ﬁhﬂﬂlﬂfﬁghegﬁgl‘;?@ﬁg iéﬁgce
with orde ' i ..info O .
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event inforar;pg':i or?fSp g%el?gi n when g@vvaveform I ncl udi ng at [east attack and

body por t P8Rt data fop designatinges weeeformio theppegsapertiors ang ricte-ofbeverite
per f of man e 4wl D boId BdoRd mbalidd eVl sta oL Absigah ink Hhe Wavetnah/of"d 2
10 the body portion, and

wherein said step of generating initiates generation of the waveform of
the release portion in response to said third module event data supplied before
the note-off event data, after having generated the waveform of the body
portion in response to said second module event data.
15
14. A computer program containing a group of instructions for causing a

computer to execute the waveform production method as claimed in claim 12 or
13.

20 15. A waveform production apparatus comprising:
supply means for supplying, in accordance with order of time, pieces of
performance event information designating rendition style modules; and
generating means for generating waveform data corresponding to a
rendition style module on the basis of given performance event information,
25 wherein when a waveform including at least attack and body portions is
to be synthesized, said supply means supplies, as the performance event
information, first module event data for designating a waveform of the attack

portion, note-on event data and second module event data for designating a



portion, note-on event data and second nodul e event data for designating a
26 SEP 2005 87 waveform of the body portion, and wherein said _generating
neans initiates generation of the waveformof the attack portZ%&EI’i‘HlOS
response to said first nodul e event data supplied before the note-on event
data, and initiates generation of the waveformof the body 5 portion in
response to said second nodul e event data supplied after the note-on event
data. 16. A waveform production apparatgs as clained in claim15 wherein
when a waveformincluding at | east body and rel ease portions is to be
synt hesi zed, said 10 supply neans supplies, as the performance event

i nformation, third nodule event data for designating a waveform of the

rel ease povavedarmmf thetbedyf porticantanddat a, fol | owi ng sai d second nodul e
event data for designati.ng the waveform of = the body portion, and wherein
sai d generating% $3iftgeneL_ting feeans Brtigtesigracrgtien of thgrwaveformeof

rel ease p i | o} i ' i ef ore
e not e. ot “SRckPAEPRTCREDREND sl Lhal B, RUEHL J2F PubHfiey 1B1e1S,
portion i ithe empeosecetentsdatd, aadoimdtiarnd Jeneertoh ddahe. waveform of the body

5  portion in response to said second module event data supplied after the note-on

event data.

16. A waveform production apparatus as claimed in claim 15 wherein when a
waveform including at least body and release portions is to be synthesized, said
10 supply means supplies, as the performance event information, third module
event data for designating a waveform of the release portion and note-off event
data, following said second module event data for designating the waveform of

the body portion, and
wherein said generating means initiates generation of the waveform of
15 the release portion in response to said third module event data supplied before
the note-off event data, after having generated the waveform of the body

portion in response to said second module event data.




