;e3eF$: 6TF| K2 0 S E P 2002 . . Tone and Picture Generator Device The
present invention relates to a tone and picture generator device z@igﬁgﬁﬁn
generate tones and visually display a performance scene of the ge

tones in 5 three-dinensional pictures. In the field of electronic nusical

instruments and the like, it has been conventional to execut ic
performance, such as an autonmatic rhythm or bass-chord perf @mwnmﬁm mﬂmw
accordance with a desired automatic 10 performance pattern. Spec)

for chord-backi ng and bass parts, chord-backing and bass tones ar®!6s*

per o mnce.paterns on (e basi s of chbrds. < nat are scaen: IRINMHND
desi gnated by a human player as a nusic piece 15 progre 00002+
performance of a drun1part on_the other hand, nornal and var|at|on

patterns are arranged |n%&amﬂﬂégpéétﬂﬁatG@@Qﬁﬂﬁﬂﬁn@%yiggfornance can be

executed by selecting any of these patterns (styles). The nunber of the
arranged variation pattern is not always one, and in 20 sonme cases two or

iati Ge | | f th
per for mance pat L ol RESSRET cROPRAGLoRFRLALRSL A A pbRP N g™ Eo B S

several Megshiesto énddfvfagegcmc%e BULOTBERE DY NIMREL T ALIRNGA dig Ry 1 e

out by re I 'ng any 0 se préviousl yTarran er formance patterns.

20 SE P@P R1ay? a e ORYRA 0pal @rogée&rew@dp%% nGe

tends to becone nDnot nous ecause it is base petition of the sane

patterq). TensyOld@imdesoes peetrieagt onousness, it has al so been customary
inthe art to 5 previously arrange sub-patterns, such as those called

(fill-in", "breakin antde" &idlid" of sellelatroaipe muytdlc eihasedmantanyarmd

t hese sub-patterns may be inserted tenporarily in response to an

i nstructi ovhgi Yékeby id hasmrbeperatnventigrial etovegepntdenar muismnatvi¢ ches
or the like 10 and then restored to a nain pattern performance. The main
pattern arkesferpancer nssughe fAsor @d i pufomatipaseEnyEhmmethi dnssrsherd

retrieved for reproductiaon in response to player S gperation
performance, in accordance wit a desired automatic

10 performance pattern. Specifically, for chord-backing and
bass parts, chord-backing and bass tones are automatically
performed in accordance with predetermined automatic
performance patterns on the basis of chords that are
sequentially designated by a human player as a music piece

15 progresses. For performance of a drum part, on the other
hand, normal and variation patterns are arranged in advance
so that an automatic performance can be executed by
selecting any of these patterns (styles). The number of
the arranged variation pattern is not always one, and in

20 some cases two or more variation patterns are arranged
previously. Generally, each of these performance patterns
has a length or duration corresponding to one to several
measures, and a successive automatic rhythm performance is
carried out by repeating any of these previously-arranged

25 performance patterns.



Fig. 11 is a block diagram show ng exenplary 15 transitions of various
performance patterns (styles) in an autonatic perfornmance. The pechqErpalpnqze
a S

patterns in the illustrated exanple include first and second main™p

A and B (i.e., a normal pattern and a variation pattern), and two sets of
first and second fill-in patterns 20 corresponding to the main patterns A
and B; that is, the two sets are a "AAA" fill-in pattern ("FILL AA"
pattern) to be inserted during performance of the first main pattern A and
a "AFB" fill-in pattern ("FILL AB" pattern) to be inserted for transition
fromthe first main pattern Ato 25 theysecond main pattern B, and a "B-'B"
fill-in pattern ("FILL BB" pattern) to be inserted during performance of

2 0SEP2002 - 3 the second nain pattern B and a "B-~A" fill-in pattern

("FILL BA" patterWi)th ostehi rsecordehbionahnsipproachys, onthd e peetorthanen
pattern B to the first main pattern A. The performance patterns of Fig. 11
further inkende the pdieoer® ofmenpenqiis t eb@sagse NTRO A'isandbase®IROO®') and
endi ng patterns ("ENDI NG A" and "ENDI NG B") corresponding to the two main
patterns ARRCE19D AOfhotR® SepespRRteTnl |y EhodNoild Fike unndesddged are
provided two fill-in pattern selectjng swtches ("FILL 10 A" and "FILL B"
Swi t ches) THRRECRAISRETYar 4 RS BHESoPeeRe GHRTMARY (1byIthS REE( 5ope

hifted t | d_b th t itch "ENDI.NG,_A" and "ENDI NG B"
vt cibs) WOrAEFeR | rar2eBEs: St PP FE bt t of HCR andet whBPRor Cathes

" I NTRO A"" " 0 ROI N -II fl O t i d i f t h
i(nt ro patt efirlgl._:i{g‘:’ exg)r%:p e, gng‘@eﬁ) t hgaﬁiﬁhg& :Aggsle‘?}%h %:I %g%f‘é%&gg{c% hg
"INTRO A" padd@rnohS hhiSt Jger faidmd %Iﬁf‘térrpﬁrfﬂ{;{nﬁé Ofi nida-tldd St

mai n_ pattern Ais initiated upon termnation of the "I'NTRO A" pattern
per f or mnceempdrdFe1Y0inFrbbpBnseWitbClan sirdapnaasiath dsivel bieac Gk Of
the performance of the first nmain pattern A the "FILL AA" pattern is
i nserted asgetdeort be pdefyemmante pretibtetmisédnaswltpakiseror Aths rdskened.
Then, when the "FILL B" switch is depressed, the "FILL AB" pattern is
i nserk®ed aardthbhen2Bestiorad ffopa taim Bdttewn f penkermaree. t hEheENBIING A"

swtch is depressed, the "ENDI NG A" pattern is perforned
pattern and sub-patterns are stored in a database, from

which they are retrieved for reproduction in response to
player's operation.

Fig. 11 is a block diagram showing exemplary

15 transitions of various performance patterns (styles) in an

automatic performance. The performance patterns 1in the

illustrated example include first and second main patterns

A and B (i.e., a normal pattern and a wvariation pattern),

and two sets of first and second fill-in patterns

20 corresponding to the main patterns A and B; that is, the

two sets are a "A—A" fill-in pattern ("FILL AA" pattern)

to be inserted during performance of the first main pattern

A and a "A—B" fill-in pattern ("FILL AB" pattern) to be

inserted for transition from the first main pattern A to

25 the second main pattern B, and a "B—B" fill-in pattern

("FILL BB" pattern) to be inserted during performance of



2 ~ SEP 2002 - 4 to stop the performance of the entire nusic piece in
question. Simlarly, once the "INTROB" switch is activated, the h#ﬁﬁﬂﬁmB"
pattern is first perforned and then a 5 performance of the secong n
pattern Bis initiated upon termnation of the "I NTRO B" pattern
performance. If the "FILL A" switch is depressed during the course of the
performance of the second main pattern B, the "FILL BA" pattern is inserted
and then the first main pattern Ais 10 perfornmed. Then, when the "FILL B"
switch is depressed, the "FILL BB" pattern is inserted and then the second
main pattern B is resumed. Once the "ENPING B" switch is depressed, the
"ENDI NG B" pattern is perfornmed to stop the performance of the entire nusic
piece in question. 15 In this way, a fill-in pattern is sel ected, dependi ng
on t he pertfloy neecenst ahainhegatasrmon® odndhe sWBtthA'es fiid ldepr epatdern
corresponding to the currently-perfornmed main pattern and destination

(shi fted-t(d'RILL eph'achagiem) ntpabeerdmseant@d Hont husansl eberdf ol the 20
pattern is inserted. Such fill-in pattern insertion can effectively avoid
unwant ed rAgfashondinaf patdenisiB poecdhpeflssndddn \patkerngA.11 Fhéws a
case where two main patterns A and B are_used, the nunher_ of the main
patterns iReTHODMANGSH, BRLRSENS 0O Fli%d hhdfHEYNEE A UARant Yo PARESt her)

t here have been known various Qqt mapnpers of rn_,.,2 ~ E P.2002 - 5

vari atd on® ngnttrre?nspﬁgﬂgn? han ﬁﬁrézoabgve-%qoﬁti Eﬂl&‘hﬁ iBr)e | Endlifg

fill-in patt.ern.insertd «be hi | ¥utO I sLca

instr urregtp% earnsslnn I %hgglFlgg)rAnana(:Ig&)Ba%:@I@aAéoﬁlg cs%t%%rsﬁ%klovmr{%ly%ges tg’re

automati c f n L.GEeSy t he above-di scussed device is one which
L R

prestores, as t an File)-format performance information

pi tch, soundi ng- shaiHowyi AYLS |dpiistidd1ity NkRGwneti;: Phgeacin NokBere
contained in a desired nusic 10 piece and generates tones by sequentially

readi ng owird heroveaéar edopiraqas iaf pdwrear f s T@sceng néwi fehésn ("FILL
(conposition data). In this know automatic perfornmance device, a hunman

pl ayero onla™" haadt d'Fapdr aBt peitohsancehsttararandcpévatedamimrst opeswift ches.
15 However, the conventionally-known el ectronic nusical instrunments, having
functi ons the eratteenan (@hvdest)i cisictonieni sk teddtautdimereplaeefobdyance
could not carry out a visual interaction with the users or players although
they coul RHREETe B¥O| AWetgResol "BYDINGnA "( ARl "BNPING eBacsWdtrheSdne of

t he k | ect ' i cal _inst ts. ided wt di spl
Secti on 1 1o% | ARIRSE Pioweng BoLFPHe. BPILASAABRETT bl 192 er Tt mEtk A

aut orat | oal)yc AECOTPATNRLOTYS! Ctd eFTnARG Ue HANANICL POeRAUNES A, L eTPO

during the perform sO known iS eChni'quée Dy whi ch eac be
next gdepressgdsh¥elin®ne of the intro patterns.

For example, once the "INTRO A" switch is activated,

the "INTRO A" pattern is first performed and then a
performance of the first main pattern A is initiated upon
termination of the "INTRO A" pattern performance. If the

20 "FILL A" switch is depressed during the course of the
performance of the first main pattern A, the "FILL AA"
pattern is inserted and then the performance of the first
main pattern A is resumed. Then, when the "FILL B" switch

is depressed, the "FILL AB" pattern is inserted and then

25 the main pattern B is performed. Once the "ENDING A"

switch is depressed, the "ENDING A" pattern is performed



2 0 SEP 2002 - 6 player is visually indicated on the display section.
However, so far, there has been proposed or inplenented no technigﬁﬁﬁ§f
visually showi ng a performance itself on the display section, and 2082
has been inpossible to 5 visually ascertain a scene or situation of the
performance. It is therefore an object of the present invention to provide
a tone and picture generator device which can display performance notions,
corresponding to a performance style, in synchronismwth a nusic
performance, to thereby 10 allow a player to performwhile view ng and

enj oyi ng performance of various nusical instruments. In order to acconplish
t he above-nenti oned object, the present invention provides a tone and

pi cture generator device which conprises: a tone generator section that 15
gener at es to t g on thiee pasiterafinper f of natite iedtokr@at imusicangizda ctinr e
generator section that, in synchronismwth said performance information,
gener at es quiestukendata illustrating a performance scene of a selected

musi cal instrument or part corresponding to the performance 20 infornation.
Wth this arrangdidHlariYoureeee phef o"r]%ﬂ?&,cé Beswigichs| 18 aaCHd vaited ,

sel ected nusical_instrunment or Vvoi cgré)art can be visually shown on a

gr aphi cal the pl INTRR ¢ ]?'n RAHEHhi V\,iftiﬁstthepﬁé'lfp&ﬂ‘?gncémﬂpf &heR i én or
T e Hprtotaca it thRaserend. e mark i ) A7 FRfELaRER gt °
i nst t i h t Ofy j f L i di

brof er red THEFRRNTSR 18R GR6 S ' phOEsH, Benebdmaite ™l BE; el

gener ator dejce 5  Uikiigh COUPASESe S P! AR ROTPRREN iR ADASE i

stores therein various notion conponents ea udi ng notion 1 nformation

represent gid ¥eoMhafcd I directRd Y sakbop@r fid {RNpa tHFRENONS, Ofkhd Submhivi gack
performance pattern for each nusical instrunent or performance part, and

t he gener apttdfn Sest iinsadmrds and, theamthee fDisONmadhpPettertat Abase, one
of the notion conponents corresponding to the performance informtion and
generkl es pexrfaetmeed pi ctThren davwhenorthes ptnthIngBt' o swid-gher L or depaessed,
information on the basis of information that is created by sequentially
j oi ning the "FILL BB" pattern is inserted and then the second main
pattern B 1is resumed. Once the "ENDING B" switch is
depressed, the "ENDING B" pattern is performed to stop
the performance of the entire music piece in question.

15 In this way, a fill-in pattern 1is selected,
depending on the performance state when any one of the
switches is depressed, corresponding to the
currently-performed main pattern and destination (shifted-to
or replacing) main pattern, and the thus-selected £ill-in

20 pattern is inserted. Such fill-in pattern insertion can
effectively avoid unwanted monotonous of the music piece
performance.

While Fig. 11 shows a case where two main patterns
A and B are used, the number of the main patterns is of

25 course not so limited and may be more than two. Further,

there have been known various other manners of pattern



15 together the notion conponents read out fromthe notion conponent

dat abase. By virtue of the database storing the notion conponents,2 ogggﬂ
or sane notion conponents can be used for a plurality of different “pa Ws
or nusic pieces, and 20 any necessary conponents can be additionally stored
in the dat abase whenever necessary. As a consequence, various 3-D ani mated
pi ctures can be generated with increased efficiency. The use of such 3-D
animated picture data allows the users to enjoy nore real, stereoscopic
animated 25 pictures. Further, according to the present invention, each of
2 0S EP 2002 _8_ the notion conponentg Lncludes not only the notion
information representative of a trajectory of performance notions of a
subdi vi ded performance pattern but also a sounded point nmarker indicative
of each t overpyehiomsi and tiranagtionshethant i dhei ndlbovatmentidhed; chomon
notion conponents can be used for different performance tenpos, which

t her eby peew@mple, sithai filddntinr adddteiron insanisian zvay be @ppldsdalenky
Further, using the sounded point marker for synchronization with the tone
gener at or §@cti ofelemkeFomuFdeadn it EfuRenttaffbe s§hBRALENIDARE QHMaNRxCch
other with high accuracy. In addition, the present invention allows a human
operat or d®@ptayer to change a "character” playing in the performance scene

the hutmn opor at diieitt " SASY . Rnghic, 57BpS3. B L berut £ e SRR so

can CauS€ Jeyices than the above-discussed device 1s one which
prestores, as SMF (Standard MIDI File)-format performance
information, pitch, sounding-start and muffling-start
timing, etc. OFf each note contained in a desired music

10 piece and generates tones by sequentially reading out the
prestored pieces of the performance information (composition
data). In this know automatic performance device, a human
player only has to operate performance-start and
performance-stop switches.

15 However, the conventionally-known electronic musical
instruments, having functions to execute an automatic
accompaniment and automatic performance, could not carry
out a visual interaction with the users or players although
they could provide an interaction by sound (aural

20 interaction).

Some of the known electronic musical instruments are
provided with a display section for wvisually showing a
title of an automatically-performed or
automatically-accompanied music piece and/or changing

25 measures and tempo during the performance. Also known is

a technique by which each key to be next depressed by the



nodel performance to be displayed on a magnified scale. The tone and

pi cture generator device of the present invention may further congﬁLg ?
section for nodifying the 20 notion information in response to a E? 304
the playing (player-representing) character and/or viewpoint. Wth this
nmodi fyi ng section, comon notion information can be used for different

pl ayer-representing characters and vi ewpoi nts, which can even further
reduce the size of the database. 25 For better understandi ng of the object
and ot her 2 0S EP 2002 g features of the present invention, its
preferred enbodi nents will be descrlbed6|ﬁ greater detail hereinbelow wth
reference to the acconpanying drawings, in which: Fig. 1 is a block diagram
showi ng an exenplary 5 organi zation of a tone and picture generator device
i n accor dapcayew t hisn ebboedlhent indicakedr esent thavedtispipyFi geciion.a

di agram show ng an exenplary outward 1 appearance of the tone and picture
gener at or Hrewever sheonfan. Fitere, ha® fieen Pprepeseal]l agr atmpipmnansedr pwoof a
nmotion conponent database enployed in the tone and picture generator device
of Fig. 1;teghpiquesof M%ﬁHQQ%ﬁtShQWiﬂﬂrétPﬁngﬁmé%§QM¥ﬁ%ﬁkﬁePatm&ﬁﬂ
sequence of , a nDtlon coqgﬁnent creation Erocess 15 executed in the

gener at or 3y andfép 5?%Ssc EnaFPE dPﬁ@PanﬁmBQEFéHéﬁor}Obf t he
not i on. conpone creatlog Progess, ﬁ % % om1ch |IIustrat|ng
oper at1 onal - ¥ c23CTF % |%tﬁ?%n%e Erﬁﬁ BAF4PRpPEY EF08§§$ OIM#™E®20 tone
generation process to be executed during an autonmatic acconpaninent in the
generator device; Figs. 7Ato 7C are di agrans explanatory of an exanple of

a basic notion infor yat gl LFeee! %[h P5RGESE BXCCiLdpiisLhe 96
device; 25 Fig. 8 is a diagram explanatory of a coordi nates no |cat|on

process exgsupedviifet he ﬁ@ﬂér%h@'éﬁb%&ﬁb geBePa®bl a@¥icetﬁh15hgca% is a
flow chart illustrating operational sequences of a picture

gener at i ordik AR Yp et HeEssn e dmat Lone, geaeraspondPnecess aeyetifioathagidta Ng an
automati c performance in the generator device;
style, in synchronism with a music performance, to thereby
10 allow a player to perform while viewing and enjoying
performance of various musical instruments.

In order to accomplish the above-mentioned object,
the present invention provides a tone and picture generator
device which comprises: a tone generator section that

15 generates a tone on the basis of performance information;
and a picture dgenerator section that, in synchronism with
said performance information, generates picture data
illustrating a performance scene of a selected musical
instrument or part corresponding to the performance

20 information.

With this arrangement, a current performance scene
or situation of a selected musical instrument or voice part
can be visually shown on a graphical display unit in
synchronism with the performance information or composition

25 data, which allows a player to enjoy interactions, both



5 Fig. 10 is a diagram show ng anot her exanple of the outward appearance of
the tone and picture generator device; and Fig. 11 is a block diagram
showi ng an exenplary transition of performance patterns occurring 5Eh@mbn
10 automatic acconpaninent. Fig. 1 is a block diagram show ng an exenpl ary
organi zation of a tone and picture generator device in accordance with an
enbodi nent of the present invention. In Fig. 1, the tone and picture
generator device includes 15 a central processor unit (CPU 1 for
controlling various operations to be perforned in the entire device, a
program storage 2 for storing a contral sprogramto control this tone and

pi cture generator device, and a storage unit 3, such as a ROM and RAM

whi ch contains a style database 20 storing various automatic performnmance
patterns sactahs arhiiyt mhspatlt e hseand Byt domiel cahdsspidbute pat twel tls, an

not i on- conponent and scene-conponent dat abases for generation of a

t hr ee- di nels ornanefheneilngf tidye "@ei¥yatrt deeicadiofative dhvantipbnent scene
or situation of a 25 perfornmance and which is also used for storing various
2 0 SEP 2002 - Mccorgting dt@ a andprefepradngimpbementatine CPE. Miyeeover,
the tone and picture generator device includes a keyboard/ operation swtch
group prow B &vaﬁéﬂﬁpi'onttb%népf‘ev\m% PAELUEEs FLRRTDERF d d@&Yd GRar i ous

S b itch be d i bed | :
numer a5 HONEs FoRE A Sendt A0 Labe FOBROLRRE JAIASATS thaha E e cal o
tones and (ol OR QRSN JAI igtlsral EbkohefBannel s, uS g Al ong Y he
known tone généeration schemes Such as P e wavef or m menory sc I'Tén,

schene, phﬁ’r%&f’rﬁaﬂ*_po Q%Pr%%@ﬁ@ﬁtibérwi &S YA SSPG%TEO%MG

synt hesi s schene and analog synt hesizer schene "based on a I'-’known

conbi nat i go ©f o0, o CraandufvidBE t gBSrE8REAREEOT paEEELAN £9r0lach
necessarily limted to a circuit based on dedi cated hardware; it nmay be a

tone genermi®ic#l r éustrimehases: opebf comdneat paptQf ahdSPhangetieratiyrogr ans
or a conbination of a CPU and software program The tone generator section
5 al s i ncsexiebomnre&dscbupr odfeom nthe ahdeidror gomspanent tlhabbaspar tome
various effects, such as a vibrato and reverberation, to the generated tone
signal s, 20F athRomgtimgt <pepprerbts$| gozennonding Aif t hbe, pegffommeanse
nunmeral 6 denotes a sound system that audi bly reproduces or sounds the tone
signal s outtRTMAbHRR he @8 gedRRerates  animated  picture  data

corresponding to the performance information on the basils
of information that 1is created by sequentially joining

15 together the motion components read out from the motion
component database.

By virtue of the database storing the motion
components, common or same motion components can be used
for a plurality of different patterns or music pieces, and

20 any necessary components can be additionally stored in the
database whenever necessary. As a consequence, various 3-D
animated pictures can be generated with increased
efficiency. The use of such 3-D animated picture data
allows the users to enjoy more real, stereoscopic animated

25 pictures.

Further, according to the present invention, each of



section 5. The tone and picture generator device in the 25 illustrated
enbodi nent further includes a graphic display unit 7, which vi sualzlgysgimws
operating states of the tone 2 0s EP 2002 - 12 and picture generator
device as well as operational states of the operation switches and which

al so shows, in a 3-D animated picture, a performance scene or situation of
a selected nusical instrunent or part. 5 Further, in Fig. 1, reference
nuneral 8 denotes an external storage device such as a hard disk drive,
floppy disk drive, CD-ROM drive, MO drive and/or DVD drive, and reference
nuneral 9 denotes a M D comrunication gnterface (I1/F) circuit for

communi cation with an external M DI 10 rnstrunent. The tone generator
section 5 is further provided with a video interface circuit 10 for

di spl ayi ngthidie mbelivhe icuipmaidnt® of ikcheddor nAoEe DBEARE Oth&n exttaional
nonitor 11, and a bus 12 for data transfer between the various conponents
ment i oned abfbvenatiforri gep2esendatiiungr afi showinag eartoxye npf ape rdorwaande
appearance of the tone and picture generator device shown in Fig. 1. In the
i |lustratgtbehempl of t he spedivided swenfionpange 4pahtendesbuhe Alegdoar d 40;
a start switch 41 for instructing a start of an automatic performance, a
stop 20 swewMed ngsmtyciggkes singigativearbn@ach pdongrggnesatden a
style selection switch set 43 for selecting performnce patterns, such as

rhyt hm e R 3y i dRPoMpEEeRr AN EQTRatd Ot omal FESy | WG MO iOThe
operation sc\)/vitch rou§a4 atl)so in@lﬁgﬂes an inste%rrent hange switch 25 set
44 for_sel%é??%e_’ Fru |8a! § ndtF o lﬁg?f: oS c%ertfe&pl‘?rfnce
scene is 10, pg, VERUALLY Uethlideeh Bign2e0cShE BeRl021on1dn PLAYCT sGhange
swi tch set or selecting a playing ?p ayer -representing) character that
s to be usedehgr qliraplaad.ng FRECREE! OLERAGE (HeCurfadd | bol Rt SHalrfiRzset 46
for selecting a musical instrunent for rch a fill-in 5 pattern .

per f or mancgor S s chFoPieation. Wil agBeChdlle HenbeRtset ddctfténseleed ing a
background to be used when the performance scene is to be displayed, and a
Vi ewid nt theegandwipichtusel <kh foe sghthhrgnazedewidhnteadtenotherpeariftty nance
scene is to be displayed. Keys labeled "D', 10 "G', "B" and "K", on upper
rows of tHelgiboaecueatieoned i nstrunment change switch set 44, player change
swtch set 45 and fill-in switch set 46, are provided for selecting a drum
part, guitar partIl bad8igapn.arfdh&epPb8arBtpakiventckiecaldery, andumaps

| abeled "A", "B', "C' and "D' on 15 | ower rows of these switch iets are for

sel ect i ng YREFRERT vETIBALAVET ofC t FRARGQI ¢ dFDAFGHET s RYRE vird ke

of 'Fi g o POohTEIR coteBRe tooPes iR aind, o 14 b “ERE SHT O
. hr ee LSt f.Lh s
I e R e = AN

moni tor 113 iRrdedyD @i ARDeaicdtd e pBetaAresdesd | D188 Riaecesghsg =07
di spl ayi ng such a 25 3-D ani mated picture, the notion-conponent database 20

w || be dessdébegelrifbgiants tHY sbavHiepiagaROBENta dAbhghaFEeedO,scale.

The tone and plcture generator device of the present

invention may further comprise a section for modifying the

20 motion information in response to a change in the playing
(player-representing) character and/or viewpoint. With this
modifying section, common motion information can be used

for different player-representing characters and viewpoints,

which can even further reduce the size of the database.

25 For better understanding of the object and other



2 0 S EP 2002 - 14 wvarious performance patterns are subdivided for each
one of the various nusical instrunments or parts, and performnce gﬁ%&g@@g
correspondi ng to the subdivided perfornance patterns are each acqtifr

notion capture data, developed in the 5 x-, y- and x-axis directions and
then stored along with data indicative of their respective tone-generation
timng (e. g., striking points in the case of a drum. The data indicative
of each of the subdivided performance patterns wlll hereinafter be called a
"nmotion conponent”, and the 10 data indicative of the respective
tone-generation timng will be called_"gounded point marker" data. Fig. 3
is a diagramillustrating notion conponents for the drumpart. As shown,
each of the notion conponents stored in the database 20 is nmade up of
notion 15 fedtoured | orof hatthies, fprresmret of imvenstulodi,vi dadsdr upredieirred

per formance patterns correspondlng to short phrases A, B, C, D, ..
|nd|cat|V£emﬁo¢amﬂnt$wmnllrb@edescylbédalhugnaapeaydetduilh@reuabpdmmern
performance and the sounded point marker data corresponding thereto. Wile
a single rottlbnreferenpendit the sherAMhanEiag Waawdngsnpobedwbichhe notion
information of a set of three nusical instrunents, i.e., cynbal, snare drum
and bass drum sdd¥a doti6n 8onBéfekt FLagieraI ROt I peXemPiaty

instrument in the case of_ piano, saxophone and the |ike a process
for geher RTFAP %%Petﬁ%re GF cembtRR S | Pigitaescroties Fo dtioR wim,

reference 19 0 0 - hart o i g t step
SlO of thi%® oné%o Sﬁen c?“é% c|§lonerbtf oggss%les éﬁ rée% ineggqu;ﬁ“ ng, as

"notion capture qata”, ,a fPt'OnaLagEQﬁ?éﬁ{ hﬁhpgﬁyq; 1 25 RS +&rara

particul ar subdi vi ed phrase on a parti si cal str_nent Fig. 5A
i's a di agrzmexPaddat 8EY t@{e heyhd Ngnal @i%rtus:erngémt&t ag8vieeaGhywird as

the notion capture data. i
in Fig. 1;

10 Fig. 3 1is a diagram explanatory of a motion
component database employed in the tone and picture
generator device of Fig. 1; \

Fig. 4 is a flow chart illustrating an exemplary
operational sequence of a motion component creation process

15 executed in the generator device;

Figs. 5A and 5B are schematic diagrams explanatory
of the motion component creation process;

Fig. 6 is a flow chart illustrating operational
sequences of a picture generation/display process and a

20 tone generation process to be executed during an automatic
accompaniment in the generator device;

Figs. 7A to 7C are diagrams explanatory of an
example of a basic motion information creation process
executed in the generator device;

25 Fig. 8 4is a diagram explanatory of a coordinates

modification process executed in the generator device;



shown, the player is asked to performthe particular subdivided phrase with
3-D digitizers attached to principal 10 portions of the player's Hdd§ERHE
if necessary, to the nusical instrunment as well, and notions of the player
during the performance are recorded in a sequential manner. The 3-D
digitizers enployed here may be of a known nagnetic or optical type. 15 At
next step S11 of Fig. 4, trajectories of the respective centers of the

i ndi vi dual body portions) as represented by the thus-acquired notion
capture data) are developed in the x, y z coordinates so as to acquire
notion information indicative of novengpts and positions of 20 the

i ndi vi dual body portions. At that time, tinme data may al so be recorded in
association with the notion information . Then, the notion creation process
moves on to step ISk, 9hdse 4 helowokHiarat asl lofsteadimf operptionapal body
25 portions at a point where a tone has been generated ( sounded point )
and t he elsggezsnceésre ofr om thiectuize t geherladionZdds§lBYP ROOCess1and a
performance to the sounded point are stored as a sounded point marker in
any desiretPRR st gpparakiene bPyogessi taxrequdedor ritcing s an a aurhomed ishown
in Fig. 5B, three points |abeled "X" in the figure are sounded points and
the 5 respRREFUENANGHsEB (GTheesIReEHe doViheRd points t, t' and t" are
stored in distin uishgﬁge form_ It will be appreciated that these sounded

poi nt Yrarkers may ¥ it ah$ SuiddlAGEAT SHAEngs ek exPLanchr dher 1y

identify the sounded points froma t he acquired_notion capture . data. 10
Fol 1 ow g STeiEtl o SpRgerided s o0h  oBhd s UPBect EpOS B TBRHER . B erR T
acquired i{F${§Fabﬁﬁa-nentioned manner are associated with the phrase
perforned by the player and then stored into the database as data in such a

format whi ch can @ppropni aggl ya dealook t B188YaR0SEEsRRY GRNSSembia

r
(e.g.,changes in the shape and size of the player and nusi cal |nstru%%nt)
and/ or ti ner&hegesn (o f 0. perfommardngRt Hdigls My:dudkdny a@Ririmgs ukgequent
reproduction of the acquired data. Note that the above-nentioned notion
conpdient alat@m&ficragccompanhmehher data, such as those indicative of
respective noving velocity and accel eration of the individual body
portions, in addition to the x, y and z coordinates, tine data and sounded
poi nt markers. The follow ng paragraphs_describe a process for 25
generating and vili&d | dii$pl Byi hgoa 3-HLagr It PN Ur @by SX$ERIahe

t hus-created no ion_conp%pent dat abase_ 20,, .
organization o a tone and picture generator device in

accordance with an embodiment of the present invention.
In Fig. 1, the tone and picture generator device includes
15 a central processor unit (CPU) 1 for controlling wvarious
operations to be performed in the entire device, a program
storage 2 for storing a control program to control this
tone and picture generator device, and a storage unit 3,
such as a ROM and RAM, which contains a style database
20 storing various automatic performance patterns such as
rhythm patterns and automatic bass-chord patterns,
motion-component and scene-component databases for
generation of a three-dimensional (hereinafter "3-D")
picture indicative of a current scene or situation of a

25 performance and which is also used for storing wvarious



20 SEP2002 - m inrelation to a device equi pped with an automatic
acconpani nent function. Fig. 6 is a flow chart illustrating operatp@nsp 2002
sequences of a picture generation/display process and a tone generation
process 5 during automatic acconpani nent reproduction; in particular, Fig.
6 illustrates an exenplary operational flow for reproducing a 3-D ani mated
picture visually showng a tone i of one part and a perfornance scene
correspondi ng thereto. If performance scenes of a plurality of parts are to
be 10 displayed, it is only necessary that the sane process as shown in
Fig. 6 be carried out for each of the parts and then the processed results
be displayed in a conbined format . First, once the player activates any of
the 15 above-nenti oned operation switches to initiate an autonmatic
acconpani nethier adpeaf camhnas stopdleimdat areas sdloact ide f ICPW.ano MY ricoees St or ed
in the above-nentioned style database 21, simlarly to the

convent i ontdie y- Kiemen aahdnatpicwos mpgenesmatoftuncdévhce Thelndiusiese! ea ed
performance style 20 data is then delivered to operations of steps S21 and
S25. Step lspboardfoperation sWdtepergxewn $inevigied oonher ovpemaitdoa

aut omati c acconpani ment process; nore specifically, this step generates
tone generRAM®h. cWheh ghRgludeghakebRRT] RBG- BATEQBRt ORRTALOREr Futhange,
and 25 tone generator controlli paranmeters ("T. G, paraneters”) on the
basi & dof (0 [ UL | FHDFHRT orth hdaiadracribed CLatranp sBoserpgce

sel ected performnge styl.e data, The tone nerataqr. confrollin araneters,
otc. genel SEHTR"Br e iR Trald) etk ARRC AT OHASL  BRBHAE 7 o
5, which, { , o e e or i £ gna ) 5 be
audi bl y L e (o F [ PaTR” HoReEC P A0 (L SLOEDa BILERLTEY de,

conponent SoieAf k&6 ORsH bRyt BReS8keeh8dkABIWhORBRBC GehbHa® i9Al & cHetes
selected fromanong | those stored in the above-nentioned notion conponent

dat abase 28ich 0 alshetREY WHARTANE Rambeyidi¥ind Nf MMBddieind 0 phylR9 cal
descri bed bel ow. Because the notion conponents corresponding to the

i ndi viddualmgd@sI oscheee, shikresntas benkhewsihspeselemas| ¥ormanits sgothiesias t o
include, in the selected performance style data, such data indicative of

t he correspehelegandt analognsymdiesized Guhemeersed enoesese lflgknown
generating the basic notion information wll be described in detail bel ow

wi th refereemingtivrys offAVGRY 78CFof aRfli cHCki g. Ahahdfieex SoRedaases

ot abase ZFCRITRI 12 MPL0ERRESAGE LEn IABHorto ot A B0, SORHe o o

prestored 4041 90 SETHONARAAN 3350G4ethan o (DR B AL Gralury

shown in sum ng tHat ~a pertformance pa COrT eSponding to the

sel ecfLd oLl of ”%'hce%.sté’dnﬁoiir?aﬁi oge $hoW8pl Mafd ImiéBoptBeraRs OB a
Conponents corresponding to 25 the perfornance pattern are-rea out from

the noti onc&REPRRENSn dad@base 3  LRAN, s8¥Rwdrdd] ge6gtamiPt i OMhe tone

generator section 5 also includes an effect processing

(effector) section that imparts various effects, such as a

vibrato and reverberation, to the generated tone signals,

20 although not specifically shown here. Further, reference

numeral 6 denotes a sound system that audibly reproduces

or sounds the tone signals output from the tone generator

section 5.
The tone and picture generator device in the

25 illustrated embodiment further includes a graphic display

unit 7, which wvisually shows operating states of the tone



2 0 S EP 2002 - 19 conponents thus read out fromthe database 20 are

j oi ned together by causing a trailing end portion of the precedir@Z&ﬁEP&WZ
conponent and a | eading end portion of the succeeding notion conponent to
overl ap each other, so as 5 to create the basic notion information. Thus,
for the basic pattern of Fig. 7B, the notion conponents associated with the
phrases A, B, C, Bwll be sequentially joined together in the nentioned
order ( A~-B~C~B ) . Wien the player has instructed a variation operation,
10 such as insertion of a fill-in, for the particular nusical instrunent,
the process goes to step S22 of Fig. §,:¥@ere the notion information
corresponding to the fill-in pattern ié‘caused to overlap or replace the
basic notion information generated at step S21. If the style pattern 15 to

be perfornegdi pietidei generapait Aerize HOWelD &éJopéFatiofal, dtfatds
fill-in operation is to be effected for the cynbal and snare drumin the
drum part ,of héhkbastpepartticon ofitdieedaand mdiictn anéer shbiwen (ik ~B- '3GD-B)
generated at step S21 and the data inmediately preceding the sane are 20
repl aced Bnimeteldt picftures nat iperfoomameent séenéo drhesdbypapioni def nat i on

I nformation corresponding to the variation pattern. By thus replacing part
of the not§®kecrponugisah tinstaumest 0wt Ba¥rtroti on conponent, it is

possi ble to properly deal with the instructed variation operation. 25 After
that, X he proces¥Witimyy. Bnnbids on tBeEeEpneR3numesaderd t deBeflest iarel vy

read out, fromthe scene 0 .SEP 2002 - 20
external storage device such as a hard disk drive, floppy

disk drive, CD-ROM drive, MO drive and/or DVD drive, and
reference numeral 9 denotes a MIDI communication 1lnterface
(I/F) circuit for communication with an external MIDI

10 instrument. The tone generator section 5 1is further
provided with a video interface circuit 10 for displaying
the picture indicative of a performance scene on an
external monitor 11, and a bus 12 for data transfer
between the wvarious components mentioned above.

15 Fig. 2 1is a diagram showing an exemplary outward
appearance of the tone and picture generator device shown
in Fig. 1. In the illustrated example, the operation
switch group 4 includes the keyboard 40; a start switch 41
for instructing a start of an automatic performance, a stop

20 switch 42 instructing a stop of an automatic performance,
and a style selection switch set 43 for selecting
performance patterns, such as rhythm, main and wvariation
patterns, to be automatically performed. The operation
switch group 4 also includes an instrument change switch

25 set 44 for selecting a musical instrument or part whose

current performance scene is to be visually displayed, a



conponent database 22, the information corresponding to displayed-part

sel ection data entered via the above-nentioned instrunent change sg/i[]ttg:_i]n zg[ﬁt
44, pl ayi ngcharacter selection data entered via the player change SWtc
set 45, viewpoi nt change operation data entered via the viewpoint change
switch set 48 and stage change operation data entered via the stage change
swtch set 47. i Step S23 also nodifies the coordinates data included in
the notion conponent information. Nanely, step S23 10 reads out, fromthe
scene conponent dat abase 22, the scene conponents corresponding to the part
or nusical instrument whose perfornancescene is to be displayed) i.e., a
pl ayer-representing character who is perform ng, selected stage and

desi gnat ed vi ewpoi nt (canera position). Note 15 that when an instruction is
given to splayémnechahyedi spityha petrakbt yfor psellecéntdgnua callaying
instrunents, the scene conponents corresponding to the positional
arrangenentpbdyeheseppasest ing) nsthrammyites atbateailsouto f rimen tdsedatfxiase
22. 20 The foll ow ng paragraphs descri be an exanpl e of the coordinates

nmodi f i cat i @Spacing, thet Perficamance t3reie),. 8. filils lax#wlkchissahe4 hat

t he musical instrunment whose performance scene is to be displayed.is cynbal
and the nmot9Hn SekeSHRd of cBRSHPRL AnstEwiand yfer tWaichi & 4 idgtdmot ed

by "(1)") extending froman initial posjtion (x0 0, z0) to a target

posi b (B <EGE %ﬁrg‘?ﬁ"ﬁaﬂb"%yﬁﬁ?l 6beg E’éﬂéd b & st ﬁctia Seassume
ere tha ei 0 c al .i.s vari a uch_as e

pl ayer-rep ‘%Jg%h]?i %Sttchga% a% Iér)é%?e\(/:ité\?\ﬁoiantg%%ll?éﬁ?‘é%&bsot ﬁ’ee hﬂﬁ%ﬁ Sp&at or,

20, 18, SR o i 2 g

case, the ment 1 oned notion Tnformation I's fie

achi eve a éﬁﬁ%@t Qi th deRet edgbYrof et MR hhey PARYSInE CRIRSENting
character has been I changed and the initial position of the stick has been

changed t op@ncotiRaRt€dsbyna dodt ed leneaigpfaged 8, tHegyslO1abeyedamenss oned
notion information is nodified to achieve a trajectory as denoted by "(3)".
When It h TG, pl"@/fer andpr 88'ent iong vhpeactmywsandft hehe y @ib@ves resitglunddve
been changed, the above-nentioned notion infornmation is nodified to achieve
a traj ect otysbsumenbt chapge" (sWitchisset #Ai s phayiedr  change S8Ritehs sajdel
posi tions and ani mated picture corresponding to the nodel positions. Then,
the routin®>gé@d tHlstehh ssitGhesety 46 ct L8 JERdHAabNL PF e f@daGTHNI

process is caJried out on the basis of éhe i nformati an havi n%r(geen set at

step S23. NafBiYm PETEr tHFLLRT ep2hthe BRERe R Y 204 i KBHP? W&o form
on the bas{ésﬁéc%E&e QPV%h 'ﬁéfgm?aggfgg iI'Rf“(?rmi’:t'j,On“(:?l"ndand "D" on
15 lower rows of these switch sets are for selecting
respective details of the individual parts selected via the
upper-row keys "D", "G", "B" and "K".
Further, 1in the illustrated example of Fig. 2,
performance scenes or situations of a plurality of the
20 parts (e.g., three parts consisting of the keyboard, bass
and drum parts) are being visually displayed on the graphic
display unit 7 (or on the external monitor 11) in a 3-D
animated picture.
Before describing processing for displaying such a
25 3-D animated picture, the motion-component database 20 will

be described first. In this motion-component database 20,



notion information. More specifically, on the basis of the scene ]
information and notion information, there are perfornmed coordi nateg( SEP 2007
conversion, hidden scene erasure, 25 calculation of intersecting points,

|l ines, planes and the |ike, shading, texture mapping, etc, to conpute the

2 0 S EP 2002 - 22 lumnance of each pixel and pass it to the graphic
display unit 7. As previously noted, each of the notion conponents stored
in the notion conponent database 20 contains the 5 sounded point marker as
wel | as the coordinates data along the time axis, so that, in this

enbodi ment, each picture and a correspqnding tone can be accurately
synchroni zed with each other on the basis of the sounded point marker.
Nanely, on the basis of such sounded point markers, 10 it a.s possible to
conput e eawricowy dhensfeengruss tpartams arte nsub@ingt de@nfionoveaaly speedffrom a
start of reproduction of the corresponding notion information to each
sounded pdihf . vaEReNS, Masigady| st gunRts | pEd bHartisel Aardnresfpirgants 5B,
the time values t, t', t", at the basic tenpo,  up to each sounded point can
be acqui r P HIUH IRFTRARVH Idhgohdie stbsigrigded PerfQrpapcs: ratceémo
has been increased bxga_fa tor of

k f the basic t ith_which_th
moti on corffgheftCRha8 arLLpeqas f“oité'oé‘Lfc‘):er\HﬁU%‘?t a%n'%l (Za‘gg\%)%mp%‘? E;'BC.&'@Pf gr med
f t b i t th ti - ti i ti dl
Fondi o TR sale Ui of-BRLE: | BTN, (SRA, dhatEr PEPEER Sl ofg PR Y
Hoctian s oo & € Sh - "
oot g0 ket Lo TSR ook D gl B i (1

desired sounded poir nt can reache reproduc n of

the noti on(é‘?.olr MBLE0R1 MGt BoA n@d! Yinl/ knof chlBe Yd Gh Nakukl)T® (Bhealalta Z O
SsEP zooz - 2 times the original speed). Wiere a noving tinme or speed is

prepared foiaRaeti €006l RARS POSicheOkubditrideteperfSfMands | patiteangat i ve

of a tinme or speed for each body portion to nove from one coordi nates

posi ti on twikl nBetreinafiters ontalbed ian thetiwt i compohemntdt,i cand artthel f

such information is representative of tinme, then the control may be

executled tdatmdiingicadiviereof o thiek oesphetdvegitrie-gangration timing
will be called "sounded point marker" data.

Fig. 3 1is a diagram illustrating motion components
for the drum part. As shown, each of the motion
components stored in the database 20 is made up of motion

15 information that is, for one of the subdivided drum-part
performance patterns corresponding to short phrases A, B,
C, D, ..., indicative of a motional trajectory of a human
player during the pattern performance and the sounded point
marker data corresponding thereto. While a single motion

20 component is shown here as being composed of the motion
information of a set of three musical instruments, i.e.,
cymbal, snare drum and bass drum, such a motion component
is normally created per musical instrument in the case of
piano, saxophone and the like.

25 Now, a process for generating the motion components

will be described more fully with reference to the flow



if the information is representative of speed, then the control nmay be
executed for 10 the original. In this way, it perfornmance picture Zh%ﬁﬁz 7
accordance with the current Further, reliability nodifying the spe @
times is possible to generate a ~n accurate sounded point in performance
tenpo. in synchronizing the tone and 15 picture to be generated can be
greatly enhanced if the picture generating step S24 is arranged to inform
the tone generator control paranmeter generating step S25 of the arrival at
the picture generating process for the sounded point. 20 In the
above-nmenti oned manner, the performancgsscene of any selected part can be
di splayed, in a 3-D picture, in accurate synchronismwth the automatic
acconpani ment data. The foll ow ng paragraphs describe an exanple were 25

t he princighariofofh€igredent Fhweht stapi $18ppf ethi® motiahocetmponent

per formance devi ce for reproduci ng conposition Z 0 SEP 2002 - 24 data of
a desired PERAELYN eRLOGRIH i erddiascted t @ f laG@UdR4Ng .of asj g"mgtion
(reproduction of an automatic gerfornance). Where such a reproductive

aut omat i ¢ PREFG¢mAeEd’s 13 PRtigrleFt@le PEr toenePtaYehf Beroradng
(conmposition data) aof 5 the nusic piece to be perforned i restored.in a
conposi ti dh d&t& a3 SEPEA Ve dh  RBR2EHer & or? 0P el Busdealy sic
piecegx)t%aé%gémggécally performed, the conposition data of the selected
nmusi ¢ pi ece are sequentially read out at step S30 fromthe conposition 10
dat abase 23, a pr t ihed, d g | ThE.." - g, are
then given to stgﬁgﬁsg£ éﬂ% %3§%§%#$@h%9§?%$?5é#€e?g E?gpgﬁgzgﬁgﬁgag%G of
the aut omghdei HELONPERLEERE BCAGSTEd ABNaR! %t?!i.érpr@a%hgf@l akeged ap the
read-out data and audi bly reproduces the tone signal 15 through the sound
system 6. $hens, S3thd 0 fEIyer € 1 I eadied t @ jepirdEortd ahd- Dpanitivha@dr

pi cture corresponding to the read-out data. At step S31, sone of the notion
conponent ssubbdisetded ophhaeser eilth eBrDnddigiehgehsohtthehedadoopirisatipadr e
selectively 20 read out. Then, simlarly to step S21 above, every adjacent
nmot i ok conpemiiers t lofs thedPda@vear's jodiedandgethier nggesgagivng ot rtdid i ng
end portion of the preceding notion conponent and a Ieadinggsnd portion of

t he succedMiitCdbt i COMIHen?®S 0WBYér| afndacdirbiors K & dhe player

during the performance are recorded in a sequential manner.
The 3-D digitizers employed here may be of a known
magnetic or optical type.

15 At next step S11 of Fig. 4, trajectories of the
respective centers of the individual body portions, as
represented by the thus-acquired motion capture data, are
developed in the x, y 2z coordinates so as to acquire
motion information indicative of movements and positions of

20 the individual body portions. At that time, time data may
also be recorded in association with the motion
information.

Then, the motion creation process moves on to step
S12, where the coordinates of each of the principal body
25 portions at a point where a tone has been generated

(sounded point) and the elapsed time from the start of the



25 to create basic notion information. Nanely, a length of data
correspondi ng to the subdivided phrase (hereinafter 2 0 S EP 2002 - 25
called a "first segment") is extracted fromthe beginning of the 20 SEP 2002
performance data, and the notion conponent corresponding to the phrase
closest to the extracted first segnent is read out fromthe database 20.
Then, 5 simlarly, a second segnent is extracted wwth the end of the first
segnent set at the beginning of the second segnent, and the notion
conponent corresponding to the I phrase closest to the second segnent is
read out fromthe notion conponent dafglase 20 and joined to the first 10
read- out notion conponent. The aforenentioned procedures are repeated to

j oi n toget her every subsequent conponents, to thereby create the basic
not i on i nfpEmidnmamca\eo edhet heoymaded dpodnpareag apherdédavasdes c sbhadedhe
case where general - purpose notion conponents are applied to 15

opt i onal | yplgitecnartkepnmposianyordesitzed t Adstbngohshabpenéonrm. mayIHe ther anged
in standardi zed basic sets (e. g., such that basic tone colors are

aut omat i cAIREUI NGt 28 BY oM THIvorshewbedd &ddwi t3B . Ahreaspeingse

col ors), tion conpopent designating informati on, corresponding to the 20
not i on co%?elrﬂdg gB?Phe“basq sdfloepeatee FOMYE RIS t i d&P8 may
be included in accordapce with.the progression of. the nusic piege.

Af t er War d<;, S SHE l‘{oeosgﬁ%%%\éa (o p-ball Brﬁtg 8P SR AeS rpeqslﬁ’ostrfdi'ﬁg hePBfo are
set at stepm S32.in 1 | 25 and then the.routine
noves on ftg s'?%rpé S3%%%are?{%i n‘??%?%ﬁ?%g%%%ggs g% ove, 2@3_f59§%i mﬁeed 2
0 S E P 20hysrdbiatift thét | 8n868°58LAHeAN Dot nTUdrkeHIO WL bd NEn IGARNI C
di splay unit 7. In the above-nentioned manner, a 3-D animated pictur
represent i Meadie t RErmgt f MRy S&€Neney hal frdper1sy PLESELERY RBe

di spl ayed also in the case of the automatic performance. Further, in Fig.
10, there doumstwvpaithefranaamdeg i thé adbgueréermaetieppeapanee ahtiahe tone
and picture generator device in accordance with the present invention. 10
In tH® il ustrat éleoarimae, stapi d3k2 ppditat opsoaessdi ppusezds o tche sitept and
right of the graphic display unit 7, and a current perfornmance scene of a
si ngl e pardl3.drvide®r then dgitias acsdireds igei Hee dehovietpenbionpd amanper

ani mated picture on the_di sgl ay screen. Here, the operator 51 is an 15

aut omat i c-3& fdFFRGtated avt Bu%PSnPhtrﬁ‘éeoéﬁ%F“%lz b% e player and

aut omat | c-tglerformca)nctét SII%E) b'%:néond g iss a _tenpo-up buttson for Eﬂk'm%% t he
per f or manc ?%HSS 58t et?%4 TR b ?F%n r SHE inag RE _
per f or manGg, L §PQ.5 WKL ropi d e By PHBYS" wALFCHRYN UL TRafiGks"9 2
pl ayer -representing
15 (e.g.,changes in the shape and size of the player and
musical instrument) and/or time changes (e.g., tempo
change) that may take place in subsequent reproduction of
the acquired data.
Note that the above-mentioned motion component data
20 may contain other data, such as those 1indicative of
respective moving velocity and acceleration of the
individual body portions, in addition to the x, y and z
coordinates, time data and sounded point markers.
The following paragraphs describe a process for

25 generating and visually displaying a 3-D animated picture

by use of the thus-created motion component database 20,



20 character to be used in showing a current perfornmance scene on the
graphic display unit 7, and 56 is a nusical instrunent selection butzt[pg Ftﬂ]'bl
selecting a particular nusical instrument whose current performance 'sc %e
is to be shown on the graphic display unit 7. Further, the 25 operators 57
and 58 are buttons for selecting a desired main pattern (main style) of an
automati c performance; z 0 SEP zoos - 27 specifically, 57 is a main-A
button for selecting the A nmain pattern while 58 is a main-B button for
selecting the B main pattern. 59 is an intro button for selecting an intro
pattern, 60 is a fill-in button for seljecting a 5 fill-in pattern, and 61
is an ending button for selecting an ending pattern. Further, the operator
62 is a viewpoi nt noving button for noving a viewpoint when a

t hr ee- di neiTsi onalapkohor tancea sckne des teguippdtbwwbirh t henabawtomartticoned
graphic display unit 7. 10 In the above-nenti oned manner, the current

per f or manGceRpPRNgilehe Sungtoother niger of pdist s aan Howli sehaydd. |t
shoul d be _af]g?rent that the principles of the present invention are also
appl i cabl etk Seefelt®r s RRECA§L®Bako keSRSBIANFefect | 8. FuUd t hePlok&eeas

t he present invention has been described_above in relation to an automatic
acconpani rfReHLLRR Rl e PEOFREACANT t amalOBe BRAPTH IR pPLPCLSE D
ani mated pjcture corresponding to nel ody-part performance data.entered by
manual® opdt Gl I8t QTRRId s REgMBRRTLSRY oRoPRRRETHTRG: ¢ 4 RETHisLRT

i nvention, e effe L oparted ] on S {,on y be
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accompaniment, a performance style data is selected from
among those stored in the above-mentioned style database
21, similarly to the conventionally-known automatic
accompaniment function. The thus-selected performance style
20 data is then delivered to operations of steps S21 and S25.
Step S25 is directed to the operation similar to the
conventional automatic accompaniment process; more
specifically, this step generates tone generation event
data, such as a MIDI key-on event and control change, and

25 tone generator controlling parameters ("T.G. parameters")

on the basis of performance information included in the



20 Furthernore, because each of the notion conponents includes sounded
point markers in association with notion information, common nDtioﬁUSEpzmn
conponents can be used for different performance tenpos, which pernmts a
significant reduction in the size of the database. 25 Mdrreover, with the
present invention, the human operator can select a character, suiting his
or her 2 0SEP 2002 - 29 preference, fromanong a plurality of

pl ayer-representing characters. In addition, because the human operator is
al l oned to change the viewpoint of the displayed picture, it is 5 possible
to observe a nodel performance scene ingany desired position, and the

t hus- shown nodel perfornmance scene can be used for teaching purposes as
wel | . 2 0 SEP 2002 - 30 CL AI MS 1. Atone and picture generator

devi ce commlettygl apénherymnes atotybectdarat hat greer abae ageaeea®drd t he
basis of performance information; a storage section that stores therein
not i on conpurarmklinapr paeamatevs, oketa.t rggrentadred olnpahficr neanrme noBIrens;
and a picture generator section that, on the basis of 10 the perfornance

i nf or mat | dihen epassedt teorihmi doveorgeperaiar oseshdonf % he whitdlon in

conponents corresponding to the performance information and, in synchronism
with said P& or #8REEALRF 0 P FTHESRANE PG hECRRsS49BR Lt HEHRR | 346 LofSonent

read qut from said storage section, generates 15 picture da illustrating
a per orn&ﬁ%eaggéﬁ%YoFgﬁhﬁwﬁﬁped: Ig?ﬁsFPH rﬂszﬁt%%r%gcorresponding

0,1 PO ST | AL BL B O cne? ndh 0 RN SoBROERRIaI VT S
Lol RELLKAN N6 PREABRG, oS BHLX! 0 DESLOEIRNERORTAERY (O
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noti on conponents corresponding to the perfornmance information an
gener at es @tdBdsl P0Gt We €iddéPeby generate basic motion information

10 to be described below. Because the motion components
corresponding to the individual performance styles can be
known previously, it is possible to include, in the
selected performance style data, such data indicative of
the corresponding motion components.

15 One exemplary process for generating the basic
motion information will be described in detail below with
reference to Figs. 7A and 7B, of which Fig. 7A shows
example phrases corresponding to various motion components
stored in the motion component database 20. Namely, in

20 this motion component database 20, there are prestored
motion components in association with phrases A, B, C, D,

shown in Fig. 7A. Assuming that a performance pattern
corresponding to the selected performance style is the one
shown in Fig. 7B, the motion components corresponding to

25 the performance pattern are read out from the motion

component database 20. Then, every adjacent motion



2 0 S EP 2002 - 31 corresponding to the performance information on the
basis of information that is created by sequentially joining together the
motion conponents read out fromsaid storage section. 5 3. A tong (RREP 2007
picture generator device as recited in claim1, wherein said notion
conmponent includes notion information representative of a trajectory of
performance notions of a subdivided performance pattern and a sounded 10
poi nt marker indicative of tone-generation timng in the notion
information. 4. A tone and picture generator device as recited in claiml1,
wherein said picture data is three-di_nq@,si_onal 15 ani mated picture data. 5.
A tone and picture generator device as recited in claim4 wherein a

pl ayer-representing character and viewpoint illustrated by the

t hr ee- di moemporadntani tAtied AP chtr €rdat aandhtabaseged byre Hodmed
operator. 6. A tone and picture generator device as recited in claim5
whi ch furttgettmmprivwesaasimgt & ohrahhingoendi perthennofi thei pirecedingn i n
accordance with a change in the 25 player-representing character and

vi ewpoi nt .motiom Segpmpppent 32nd7. A t beedimd peodur @quremt i 0§ ndhieod
conprising: providing performance information; generating a tone on the
basi s of tFCIRIFARRBIMRELPBr RARROTS N or At iOF$T L8Pst @AFMg O3 NSLur a$9 t R Sof

not i on. conponents .representatjve of .a trajectory, of performance notions; on
the babis ©f CHEAEoVFBA BT BT ARHAEN i BFQRIAHHON 1 cadfRBS outt Fne T ¢ he

t d t.i.on, i to t i f 1

"t or mat i OFEe ShaPTPCSUNCRE ol ih T Y ET R pEPReR Fin de SCAag i on
and on the,hasi $n8f Slitddadaculy MOE] O COIPORENt 5o GEREEALINY Aioihue® data
{l'lustrating a performance scene of a selected nusic I nstr t or part

15 correspasuh et O1hhe e hal PRdleSa | BEaspRl(iacvg—@—¢y tone and picture

generating nethod as recited in claim7, further conprising the step of

generating aniwgéed thieCtglifrdiat Ras0ihe%PaABdeng 4 Ovani &t Poh f @pera&aon,
information 20 on the basis of information that is created by sequentially

joi niIy t agedineast haseption oENEONEILIS- ireadf@rt thahpaeticadad musialali ty of
noti on conponents represent a trajectory of performance notions of a
subdi vi dedipetfwreninc ethat paogessr gvesh tusstab SASt mfivdfitg or 6pemhemeance

art.
P the motion information corresponding to the f£ill-in pattern

is caused to overlap or replace the Dbasic motion
information generated at step S521. If the style pattern

15 to be performed is a variation pattern as shown in Fig.
7C, i.e., if a f£ill-in operation is to be effected for the
cymbal and snare drum in the drum part, the last portion
of the basic motion information (A—B—C—B) generated at
step S21 and the data immediately preceding the same are

20 replaced by the data of the motion component D, to thereby
provide motion information corresponding to the wvariation
pattern. By thus replacing part of the motion components
with part of another motion component, it 1is possible to
properly deal with the instructed wvariation operation.

25 After that, the process of Fig. 6 moves on to step

523 in order to selectively read out, from the scene



25 9. A machi ne-readabl e recordi ng nmedi um contai ning a group 2 0 SEP 2002
- 33 of instructions of a tone and picture generating nethod to be
executed by a processor, said tone and picture generating nethod cphbEPL00dg
the steps of: receiving performance information; 5 generating a tone on the
basis of said performance information received by the step of receiving;
storing a plurality of notion conponents representative of a trajectory of
performance notions; on the basis of the received performance 10

i nformation, reading out one of the stored notion conponents correspondi ng
to the received performance information,, and in synchronismwth the

recei ved perfornmance information and on the basis of the read out notion 15
connponents, generating picture data illustrating a perfornance scene of a
sel ect ed musmigEelentnstdatabaseor 2Rar t ther r sk thigpri 0 doierdsperidiedy to
performance information. 10. A tone and picture generator device

conpri si ngdilapshpdot pr seldatgger f odadiace | ehdemad on; viimans fthe
generating a tone on the basis of the provided performance information
means for ahewe mentipnedl ingtopmenti ehan@eposiehteh r sgitesbht abiley isig-a
trajectory of performance notions; 25 nmeans _for reading out one of the

st ored notFRAFISHPONnSRILAdIesFaikd ngnferefe Pravitddl PdvSTmrdende o s

EP 2%92 ’ségicﬂ”QSE”%%EOQEQ%E%int change operation data entered via
the viewpoint change switch set 48 and stage change
operation data entered via the stage change switch set 47.
Step S23 also modifies the coordinates data included
in the motion component information. Namely, step 823
10 reads out, from the scene component database 22, the scene
components corresponding to the part or musical instrument
whose performance scene 1is to be displayed, i.e., a
player-representing character who 1is performing, selected
stage and designated viewpoint (camera position). Note
15 that when an instruction is given to simultaneously display
a plurality of parts and musical instruments, the scene
components corresponding to the positional arrangement of
these parts or instruments are read out from the database

22.
20 The following paragraphs describe an example of the
coordinates modification process, with reference to Fig. 8.
This example assumes that the musical instrument whose
performance scene 1is to be displayed is cymbal and the
motion information contains a trajectory of the stick

25 (denoted by "(1)") extending from an initial position (xO,

y0, z0) to a target position (xt, yt, 2zt) on the cymbal.



means for, in synchronismwth the provided performance i nformati on and on
the basis of the read out notion conponents, generating picture daQaSEP 2007
illustrating a 5 performance scene of a selected nusical instrunment or part
corresponding to the perfornmance infornmation.
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15 In this manner, step S23 sets model positions and
animated picture corresponding to the model positions.

Then, the routine goes to step S24, where a picture

generation (rendering) process is carried out on the basis

of the information having been set at step S23. Namely,

20 at this step, the scene is visualized in a video form on

the basis of the above-mentioned scene information and

motion information. More specifically, on the basis of the

scene information and motion information, there are

performed coordinates conversion, hidden scene erasure,

25 calculation of intersecting points, lines, planes and the

like, shading, texture mapping, etc. to compute the
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As previously noted, each of the motion components
stored in the motion component database 20 contalns the
5 sounded point marker as well as the coordinates data along
the time axis, so that, in this embodiment, each picture
and a corresponding tone can be accurately synchronized
with each other on the basis of the sounded point marker.
Namely, on the basis of such sounded point markers,
10 it is possible to compute each coordinates position and a
time length and moving speed from a start of reproduction
of the corresponding motion information to each sounded
point.
Namely, as previously described in relation to Fig.
15 5B, the time wvalues t, t', t", at the basic tempo, up to
each sounded point can be acquired from the motion
component. Therefore, if a performance tempoc has been
increased by a factor of k from the basic tempo with which
the motion component was created, it 1is sufficient that
20 control be performed for thinning out the
motion-information reading operations or repeatedly reading
the same motion position so as to make shorter or 1longer
the reproduction intervals of the motion information in
such a manner that the desired sounded point can be

25 reached from the start of reproduction of the motion

information within only 1l/k of the original time (or at k
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times the original speed). Where a moving time or speed
is prepared for each coordinates position, i.e., where

information indicative of a time or speed for each body
portion to move from one coordinates position to a next
5 one 1is contained in the motion information, and if such
information is representative of time, then the control may
be executed to modify the time to 1/k of the original, or
if the information is representative of speed, then the
control may be executed for modifying the speed to k times

10 the original.

In this way, it is possible to generate a
performance picture with an accurate sounded point in
accordance with the current performance tempo.

Further, reliability in synchronizing the tone and

15 picture to be generated can be greatly enhanced if the
picture generating step S$24 is arranged to inform the tone
generator control parameter generating step 825 of the
arrival at the picture generating process for the sounded
point.

20 In the above-mentioned manner, the performance scene
of any selected part can be displayed, in a 3-D picture,
in accurate synchronism with the automatic accompaniment
data.

The following paragraphs describe an example were

25 the principle of the present invention is applied to an

automatic performance device for reproducing composition
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data of a desired music piece, with reference to the flow

chart of Fig. 9 (reproduction of an automatic performance).
Where such a reproductive automatic performance is to be
carried out, performance information (composition data) of
5 the music piece to be performed is prestored in a
composition database 23. Once the human operator or player
selects a music piece to be automatically performed, the
composition data of the selected music piece are
sequentially read out at step S30 from the composition
10 database 23, a predetermined data length at a time. The
read-out data are then given to steps S31 and S34, which,
similarly to steps S25 and S26 of the automatic
accompaniment process, generates a tone signal based on the
read-out data and audibly reproduces the tone signal
15 through the sound system 6.

Steps S31 to S33 are directed to generating a 3-D
animated picture corresponding to the read-out data. At
step S31, some of the motion components closest to the
predetermined length of the read-out data are selectively

20 read out. Then, similarly to step S21 above, every
adjacent motion components thus read out are Jjoined
together by causing a trailing end portion of the preceding
motion component and a Jleading end portion of the
succeeding motion component to overlap each other, so as

25 to create basic motion information. Namely, a length of

data corresponding to the subdivided phrase (hereinafter
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corresponding to the phrase closest to the extracted first
segment 1is read out from the database 20. Then,
5 similarly, a second segment is extracted with the end of
the first segment set at the beginning of the second
segment, and the motion component corresponding to the
phrase closest to the second segment is read out from the
motion component database 20 and Jjoined to the first
10 read-out motion component. The aforementioned procedures
are repeated to join together every subsequent components,
to thereby create the basic motion information.
Whereas the preceding paragraphs have described the
case where general-purpose motion components are applied to
15 optionally-selected composition data, the motion components
may be arranged in standardized basic sets (e.g., such that
basic tone colors are automatically associated by tone
color numbers as with "GM" basic tone colors), motion
component designating information, corresponding to the
20 motion components of the basis set to be used in the
composition data may be included in accordance with the
progression of the music piece.
Afterwards, model positions and animated picture
corresponding thereto are set at step S32 in a similar

25 manner to step S$23, and then the routine moves on to step

S33 where, similarly to step S24 above, a 3-D animated
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picture is generated and visually shown on the graphic
display unit 7.

In the above-mentioned manner, a 3-D animated

picture representative of the performance scene of that
5 muslc piece can be displayed also in the case of the
automatic performance.

Further, in Fig. 10, there is shown another example
of the external appearance of the tone and picture
generator device in accordance with the present invention.

10 In the illustrated example, various operators are disposed
to the left and right of the graphic display unit 7, and
a current performance scene of a single part (drum part in
this case) 1s being demonstrated in a 3-D animated picture
on the display screen. Here, the operator 51 1is an
15 automatic-performance start button, the operator 52 is an
automatic-performance stop button, 53 is a tempo-up button
for making the performance tempo faster, 54 is a tempo-down
button for making the performance tempo slower, 55 is a
player selection button for selecting a player-representing
20 character to be used in showing a current performance scene
on the graphic display unit 7, and 56 1is a musical
instrument selection button for selecting a particular
musical instrument whose current performance scene is to be
shown on the graphic display unit 7. Further, the
25 operators 57 and 58 are buttons for selecting a desired

main pattern (main style) of an automatic performance;
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specifically, 57 1s a main-A button for selecting the A
main pattern while 58 is a main-B button for selecting the
B main pattern. 59 is an intro button for selecting an
intro pattern, 60 is a fill-in button for selecting a

5 fill-in pattern, and 61 is an ending button for selecting
an ending pattern. Further, the operator 62 is a
viewpoint moving button for moving a viewpoint when a
three~dimensional performance scene is to be shown on the
above-mentioned graphic display unit 7.

10 In the above-mentioned manner, the current
performance scene of one or any other number of parts can
be displayed.

It should be apparent that the principles of the
present invention are also applicable to sequencers having

15 no keyboard section. Further, whereas the present
invention has been described above 1in relation to an
automatic accompaniment or automatic performance, it may be
used to display a 3-D animated picture corresponding to
melody-part performance data entered by manual operation

20 such as key depression.

According to the present invention, the effect to be
imparted in the tone generator section 5 may be changed in
accordance with a stage selected wvia the above-mentioned
stage change switch set 47. For instance, the effect may

25 be varied depending on a situation of the picture to be

displayed; that is, if a "concert hall stage" is selected,
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a delay effect may be made greater, or if an "outdoor
stage" is selected, the delay may be made smaller.
Furthermore, whereas the present invention has been
described in relation to the case where pieces of motion
5 information (motion files) are acquired by the motion
capture scheme, the motion information may be created by
any other schemes than the motion capture scheme.
With the above-mentioned arrangements, the present
invention can display a 3-D animated pictures in

10 synchronism with composition data, so that the human
operator or player can enjoy visual interaction, based on
the 3-D animated picture, as well as interaction by sound.

Further, by virtue of the database storing motion
components, common motion components can be used for a

15 plurality of different patterns or music pieces, and any
necessary components can be additionally stored in the
database whenever necessary. As a consequence, various 3-D
animated pictures can be generated with increased
efficiency.

20 Furthermore, because each of the motion components
includes sounded point markers in association with motion
information, common motion components can be used for
different performance tempos, which permits a significant
reduction in the size of the database.

25 Moreover, with the present invention, the human

operator can select a character, suiting his or her
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In addition, because the human operator is allowed
to change the viewpoint of the displayed picture, it is
5 possible to observe a model performance scene in any

desired position, and the thus-shown model performance

scene can be used for teaching purposes as well.
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1. A tone and picture generator device comprising:

a tone generator section that generates a tone on
5 the basis of performance information;

a storage section that stores therein motion
components representative of a trajectory of performance
motions; and

a plcture generator section that, on the basis of

10 the performance information, reads out from said storage
section one of the motion components corresponding to the
performance information and, in synchronism with said
performance information and on the basis of the motion
component read out from said storage section, generates

15 picture data illustrating a performance scene of a

selected musical instrument or part corresponding to the

performance information.

2. A tone and picture generator device as recited in
20 claim 1, wherein said motion component represents a
trajectory of performance motions of a subdivided
performance pattern for each musical instrument ox
performance part, and wherein said picture generator
section reads out, from said storage section, one of the
25 motion components corresponding to the performance

information and generates animated picture data
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corresponding to the performance information on the basis
of information that 1is created by sequentially joining
together the motion components read out from said storage

section.

3. A tone and pilcture generator device as recited in
claim 1, wherein said motion component includes motion
information representative of a trajectory of performance
motions of a subdivided performance pattern and a sounded
10 point marker indicative of tone-generation timing in the

motion information.

4, A tone and picture generator device as recited in
claim 1, wherein said picture data is three-dimensional

15 animated picture data.

5. A tone and picture generator device as recited in
claim ¢ wherein a ©player-representing character and
viewpoint illustrated by the three-dimensional animated

20 picture data can be changed by a human operator.

6. A tone and picture generator device as recited in
claim 5 which further comprises a section that modifies the
motion information in accordance with a change in the

25 player-representing character and viewpoint.
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7. A tone and picture generating method comprising:

providing performance information;

generating a tone on the basis of the provided
performance information;

storing a plurality of motion components
representative of a trajectory of performance motions;

on the basis of the provided performance
information, reading out one of the stored motion
components corresponding to the provided performance
information; and

in synchronism with the provided performance
information and on the basis of the read out motion
conmponent, generating picture data illustrating a
performance scene of a selected musical instrument or part

corresponding to the performance information.

8. A tone and picture generating method as recited in
claim 7, further comprising the step of generating animated
picture data corresponding to said performance information
on the basis of information that is created by sequentially
joining together the motion components read out, wherein
gaid plurallity of motion components represent a trajectory
of performance motions of a subdivided performance pattern

for each musical instrument or performance part.

9. A machine-readable recording medium containing a group

P 2007
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of instructions of a tone and picture generating method to
be executed by a processor, said tone and picture
generating method comprising the steps of:
receiving performance information;
5 generating a tone on the basis of said performance
information received by the step of receiving;
storing a plurality of motion components
representative of a trajectory of performance motions;
on the basis of the received performance
10 information, reading out one of the stored motion
components corresponding to the received performance
information; and
in synchronism with the received performance
information and on the basis of the read out motion
15 conmponents, generating picture data illustrating a
performance scene of a selected musical instrument or part

corresponding to the received performance information.

10. A tone and picture generator device comprising:
20 means for providing performance information;
means for generating a tone on the basis of the
provided performance information;
means for storing a plurality of motion components
representative of a trajectory of performance motions;
25 means for reading out one of the stored motion

components corresponding to the provided performance
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information; and

means for, in synchronism with the provided
performance information and on the basis of the read out
motion components, generating picture data illustrating a
performance scene of a selected musical instrument or part

corresponding to the performance information.



